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VALIDITY AND RELIABILITY OF SELECTED OHIO CHRISTMAS BIRD COUNTS: 196O-1982.
Victor W. Fazio and John F. Wing, Departments of Biology and Psychology, Wittenberg University, Springfield, Ohio 45501.
Data from eighteen long-standing and consistently-manned Ohio stations were normalized (Raynor, 1975) for the bobwhite (Colinus yirginianus), two buteos (Buteo ,jamaicensis and B. lineatis) and a kestrel (Falco sparverius).These species were chosen because they were l) resident, 2) sedentary, 3) terrestrial, 1*) non-gregarious, 5) non-elusive,
6) spatio-temporally consistent in distribution, and 7) numerous (i.e., large sample sizes).
Counts per 100 party-hours correlated .83 - .99 (p < .001) with counts per 1,000 party-miles.
However, the former gave higher correlations between species, and hence it forms the basis
for the rest of this report. The bobwhite showed a significant decline over the two decades
(F=38.U, p < .001). In contrast, the kestrel showed significant increase (F=2l*.6, p < .001),
and the buteos showed a similar increase, but it was non-significant (F=l*.8, n.s.). The
kestrel and buteos correlated .62 ( p < .001), but each was negatively correlated with the
bobwhite (-.0U and -.36, respectively) due to the latter's opposing downward trend. However,
intercorrelation of residuals around trend lines showed the bobwhite fluctuations were aligned
with both the buteos (.58, p <.00l) and the kestrel (.71, p <.00l). These findings are
compared with a number of studies (e.g., Freedman and Riley, 1980), and it is concluded that
careful use of CBC's provides valid and reliable data.

9.15

CORRELATION OF SELECTED OHIO CHRISTMAS BIRD COUNTS WITH METEOROLOGICAL VARIAELES:
196O-1982. John F. Wing, Victor W. Fazio, and Eric P. Johnston, Departments of
Psychology and Biology, Wittenberg University, Springfield, Ohio 1*5501.

Normalized counts for the bobwhite (Colinus virginianus), two buteos (Buteo jamaicensis and B.lineatis) and a kestrel(Falco sparverius) were correlated with
precipitation, snowfall and winter severity (heating degree days) as taken from Ruffner and
Bair (1982). A number of statistically significant and meaningful relationships were obtained. In general, the party-hours and party-miles measures yielded comparable correlations.
Using the party-hours measure, precipitation correlated .33 (p < .10) for the buteo, and .1*0
(p < .05) for the kestrel counts. The bobwhite count correlated negatively because of its
general decline; however, its residuals correlated .1*1 (p < .05). The correlation of precipitation with buteo residuals was .25 (n.s.) and with kestrel residuals was .36 (p < .06).
Correlations with snowfall were all negative and many were near significance. Correlations
with winter severity were also negative, and the correlations with residuals were significant
at lag 3 for the bobwhite (-.37, p < .05) and kestrel (-.1+7, p < .05) and at lag 2 for the
kestrel (-.53, p < .01), suggesting that winter severity may have affected breeding success
and survival of juveniles. Correlations of winter severity with both counts and residuals
also were negative at zero lag, but they were non-significant. Finally, the bobwhite showed
a correlation of .1+1+ (p < .01) with a measure of solar variation.
INFLUENCE OF COLOR AND POSTURE ON THE ENERGETICSOF THE AMERICAN GOLDFINCH.
[Carduelis tristis] S.D. Dannemiller Ohio State Dept. of Zoology 1735 Neil Ave.
9 ; 30 Columbus, Ohio 432l0
Taxidermic models of male and female goldfinches were used to determine the
interaction of wind and solar radiation on the energy exchange of birds in
summer plumage. The interplay of color and postural adjustment was examined
under varying meteorological conditions, and it appears that by postural
adjustment goldfinches can negate differences in energy exchange due to
color. This interplay allows the bird to maintain thermal balance and
maximize energetic efficiency.

9./15

HOST-PARASITE RELATIONSHIPS OF LARVAL TANAORHAMPHUS LONGIROSTRIS (ACANTHOCEPHALA:
NEOECHINORHYNCHIDAE) IN THE INTERMEDIATE HOST, DIAPTOMUS PALLIDUS HERRICK (1879)
(CRUSTACEA: COPEPODA). Barbara A. Wilson and Jerry H. Hubschman, Dept. of Biological
Sciences, Wright State University, Dayton, Ohio 45435

The limnetic calanoid copepod, Diaptomus pal1idus, has recently been reported to
serve as an intermediate host for larval stages of the acanthocephalan, Tanaorhamphus longirostris. Host-parasite relationships were examined to determine (1) the prevalence
and intensity of the parasite in the D. pal 1 i dus population sampled from Caesar Creek Lake,
Ohio in 1981; (2) differences in infection between sexes of copepods; and (3) size and position
of T. longirostris relative to its intermediate host, D. pallidus. Approximately
12,800 adult
copepods were examined from a June 27, 1981 collection. A total of 620 (b,8%) adult copepods
contained the cystacanth stage of T. longirostris. Prevalence decreased to 1*5% on July 18, 1981.

No statistical difference in susceptibility to infection between sexes o f adult copepods could
be demonstrated. Cystacanth orientation within the hemocoel o f the copepod w a s e x a m i n e d . Based
on 6 0 4 single infections, 4 0 0 (66.2%) w e r e directed anteriorly and 2 0 4 (33°8%) w e r e found
facing posteriorly within the copepod, A significant difference in cystacanth o r i e n t a t i o n from
the expected 50:50 distribution (X - 6 3 , 6 , P < 0,001) w a s determined by a chi-square test. No
statistical difference w a s found between the mean length of infected and uninfected adult male
or adult female c o p e p o d s . T h e mean length of cystacanths found in adult male and adult female
copepods w a s 6 0 8 urn ± 5 1 , 9 and 693 urn ± 6 3 , 3 , respectively. There w a s a significant difference
in the mean length between cystacanths found in adult male and adult female copepods.
ULTRASTRUCTURE OF THE CLAMP GENERATING REGION OF MICROCOTYLE SPINICIRRUS MACCALLUM,
1918 (MONOGENEA: MICROCOTYLIDAE). John C. Mergo J r . , and John L. Crites, Department
of Zoology, The Ohio State University, Columbus, Ohio, 43210
Ultrastructural examination of the clamp generating area of Microcotyle spinicirrus
reveals a large region of undifferentiated cells containing large elongate nuclei.
Within this region, immature clamps in various stages of development were observed. Clamp
development begins with the infolding of the epidermis resulting in a clamp lumen entirely
lined with tegument. As the clamp matures, the main supporting rods of the mature clamp, the
sclerites, begin to form. Enlargement of the sclerites occurs by the fusion of proteinacious
granules to the immature sclerites. After sclerite formation has begun, myofibers organize into
discrete bundles, a distinct basement membrane becomes evident around the entire clamp wall,
and regions of muscular attachment to the basement membrane of the clamp wall are formed.

10:15

ASCARIS SUUM 2-METHYLBUTYRYL CoA DEHYDROGENASE: PURIFICATION AND POSSIBLE
RELATIONSHIP TO BRANCHED-CHAIN FATTY ACID SYNTHESIS. Steven A. Fekete,
Dept. of Biology, University of Toledo, Toledo, Ohio, 43606.

Ascaris suum accumulates the branched-chain fatty acids, 2-methylbutyrate (2-MB) and
2-methylvalerate (2-MV) as end products of its carbohydrate metabolism. The
terminal reaction in the formation of 2-MB, the NADH-dependent reduction of
2-methylcrotonyl CoA, requires both mitochondrial membrane-bound and soluble components
(Komuniecki, et al., 1981, J. Parasitol. 67:841). In the present study, the terminal, soluble,
2-methylcrotonyl reductase was assayed by monitoring 2-MB CoA dehydrogenase activity using
Medolablau and INT as electron acceptors. The enzyme was purified to apparent homogeneity by
(NH4)2SO4 precipitation and chromatography on DEAE-cellulose and hydroxylapatite. It contains
FAD and has a subunit molecular weight of about 42,000, as judged by SDS-polyacrylamide gel
electrophoresis. Activity was unaffected by 2mM N-ethylmaleimide and dependent on 2-MB CoA.
Butyryl CoA, valeryl CoA, isovaleryl CoA and octanoyl CoA were inactive as substrates in the
assay system. Incubation of the purified enzyme with freshly isolated mitochondrial membranes,
NADH and 2-methylcrotonyl CoA resulted in small amounts of 2-MB formation. However, the
inclusion of FAD in the incubation medium increased 2-MB formation 3-5 fold. The possible
role of electron-transfer flavoprotein in NADH-dependent 2-methylcrotonyl CoA reduction remains
to be determined. Supported in part by NIH grant AI 18427.

SECTION A. ZOOLOGY
SATURDAY, APRIL 28,

1984

MORELY 205
1:30

2:00

AFTERNOON SESSION
DAVID F. YOUNG, PRESIDING

SECTION BUSINESS MEETING
A COMPARATIVE STUDY OF GROSS AND MICROSCOPIC STRUCTURE OF THE CAECAE AND THE
INTESTINE OF BLUEGILL FISH - LEPOMIS MACROCHIRUS ( T e l e o s t e i ) . Amjad Hossain
and
Hiran M. Dutta. Department of Biological S c i e n c e s , Kent State University,
Kent, OH 4 4 2 4 2 .

Considerable difference exists in the gross as well as microscopic structures b e tween the caecae and the intestine o f the bluegill fish. These differences a r e evident in the
mucosal folds of the caecae which a r e more complex and extensively ramified in comparison to
the intestine. The longitudinal muscular layer is relatively thicker in caecae compared to the
intestine. Unlike c a e c a e , there is regional variation in the thickness of the muscular layers
(longitudinal and circular) all along the length of the intestinal w a l l .
Further, compared to
the intestine, the distribution of goblet cells is much lower in the c a e c a e . Unlike the intestine, caecae can be separated into two groups morphologically and m i c r o s c o p i c a l l y .
Extensive
ramification of mucosal fold, developed in the caecae, compensates for their short length and
fulfills a functional demand. As caecae are blind and have a short and tubular s t r u c t u r e , they
require relatively thicker longitudinal muscular layer to propel the food back into the d i g e s tive tract. T h u s , the thickness of the muscular layers is related to the mechanical demand o f
the caecae.

SYSTEMATIC RELATIONSHIPS BETWEEN THE cYPRINID GENERA PIMEPHALES AND DIONDA.
Miles Coburn, John Carroll University. University Hts., OH 44118.

2:15
Pimephales and Dionda, two North American cyprinid genera are postulated to be
sister groups, and to be related to sOme subgenera of Notropis including
Cyprinella, Lythrurus a.nd Pteronotropis. Pimephales and Dionda share with each
other the following derived character states: 1) reduction of the transverse process of
the first vertebral centrum, 2).posterior expansion of the exoccipitals, 3) lateral expansion
of the pharyngeal process of the basioccipital, and 4) a divided facial foramen in the
prootic. The incidence of the last character is lower in Pimephales than in Dionda.. Both
groups share with Notropis a ventral ovate opening in the posterior myodeme, and a forked
ceratohyal. Further, both groups share a specialized rib shape with Cyprinella, Lythrurus
and Pteronotropis.

~ t opj

REPRODUCTIVE ANATOMY OF THE AUSTRALIAN GRAYLING, PROTOTROCTES MARAENA GUNTHER
(PISCES: PROTOTROCTIDAE). Tim M. Berra, Department of Zoology, The Ohio State
University at Mansfield, Mansfield, Ohio 44906.

Gross anatomy of Australian grayling testes showed progressive enlargement from
March to the peak of the spawning season in late April-early May. The single,
left testis changed from a flat, translucent wisp of tissue consisting of an anterior and
posterior lobe connected by a thin filament to a three-dimensional mass of milky-white tissue
which filled the coelomic cavity. The gonado-somatic index at spawning averaged 11% of body
weight. Spawning lasted only two weeks and testicular regression was apparent by 8 May when
the bilobed condition of the testis was noted. The testis cleared rapidly and resembled
pre-spawning conditions by mid-June. Histological examination revealed that Australian
grayling testes follow the usual pattern of teleost spermatogenesis whereby clusters of
spermatogonia arise from resting germ cells and all of the cells within a given cluster
mature at approximately the same time.
The single left ovary of Australian grayling females showed a similar pattern of development,
filling the body cavity with an average of 47,000 eggs of 0.9 mm diameter by late April-early
May. The GSI of ripe females averaged 26% of body weight. Females exhibited swollen genital
vents near spawning and males developed breeding tubercles.

3 • £75(71

BEHAVIORAL RESPONSES OF CAPTIVE, LOWLAND GORILLAS TO NATURALISTIC VS. TRADITIONAL
ENCLOSURES. Marilyn Matevia and John F. Wing, Department of Psychology, Wittenberg University, Springfield, Ohio 45501, and Harry Peachey, Research Department,
Columbus Zoo, Columbus, Ohio 43065.

The behavior of lowland gorillas (Gorilla G. Gorilla) was examined in two different enclosures three days a week for a period of five weeks. One enclosure was the traditional cement-block-tile cage; the other was a naturalized, indoor environment. Two
male-female pairs (Bongo and Colo; Oscar and Bridgette) were observed for 2 hours each on
each day in each enclosure. The behaviors examined were (l) resting/sleeping, (2) feeding,
(3) idle/auto-grooming, (k) regurgitation/reingestion, (5) copraphagy, and (6) locomotion.
Frequencies of these behaviors in the two environments were compared and did not differ
significantly from chance. Results are discussed in relation to the species' space requirements and to their general responses to captivity; and the results also are compared with
related research (e.g., Hedeen, I982).

3. 15

T H E C H A R L E S D U R Y INSECT C O L L E C T I O N A T T H E CINCINNATI M U S E U M O F N A T U R A L
HISTORY. Kevina Vulinec, Cincinnati Museum of Natural History, 1720 Gilbert Avenue,
Cincinnati, Ohio 45202.

The entomology collection at the Cincinnati Museum of Natural History numbers nearly
100,000 specimens and is primarily the work of one man, Charles Dury (1847 - 1931). Most of the specimens
date from 1877 until around 1920 and are from the Cincinnati area. Many entomologists that were contemporaries of Dury sent him specimens, including H. S. Barber, F. E. Blaisdell, W. S. Blatchley, A. Braun, T. L.
Casey, H. C. Fall, C. A. Frost, 3. L. LaConte, C. W. Leng, E. Liljeblad, F. H. Snow, H. Ulke, E. C. Van Dyke,
and 3. B. Wallis. Charles Dury's main entomological interest was the Coleoptera and his collection of native
beetles numbers close to 50,000 specimens. The Coleoptera collection contains 89 type specimens, over
fifty of which were described by Dury.
BIOLOGY OF TYLOPHILIC CECIPOMYIIDAE
Akron Akron, Ohio Uii32f>

Emily Rock

Biology Dept. The University of

3-30
Most Cecidomyiidae oviposit in live plant tissue and the developing larvae
stimulate the plant to grow into specific tissue formations called galls;hence
the name " gall midges". However, the family also contains a unique group of
xylophilic species whose larvae utilize an unusual ecological niche: the exposed sapwood
vessels of certain species of freshly cut hardwoods. Several new species have recently been
described from Ohio (Gagne,R.,in press); all have similiar life cycles,with usually three
generations a year. The main factors affecting the life cycle are: (l) availability of

broken host branches; (2) frequency of rainfall; and(3) hymenopterous parasites. Conifers
lack vessel elements and are not suitable hosts. The suitable hardwood species all have
vessels greater than 62u diameter. Host tree twigs less than S> mm diameter are usually
not suitable as their vessels are less than 62u wide. Larvae were observed in vessels as
large as l$Ou. The female midges locate the freshly cut wood by chemotaxis. The nature of
the attractant has not been characterized,but it appears to originate in the sapwood
tissue of the tree. Once decomposition becomes evident the wood ceases to attract the
female midges.
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THE WHITE-FLOWERED, SESSILE TRILLIUMS OF THE PACIFIC NORTHWEST. Victor G. Soukup,
Herbarium, University of Cincinnati, Cincinnati, OH 45221, and Edith Dusek, 26121150th Avenue E., Graham, WA 98338.

8:30
White-flowered, sessile Trillium plants are found on the Pacific coast from the
vicinity of San Francisco almost to Seattle. These plants were all considered to
be white forms of Trillium chloropetalum v. giganteum, which in the Bay area is
usually pink to red-purple. In 1975 Freeman published Trillium albidum, basing his description
on a plant collected in southern Oregon. In 1978 the authors, recognizing that many of the
white-flowered plants did not fit any published description, began a systematic survey. Northern plants, those found in the region from extreme northern Oregon to the northern limits, were
described in 1980 as Trillium parviflorum, based on smaller stature, smaller flowers, different
fragrance, and deep purple fruit. The survey also showed that most plants in central Oregon
seem to represent an introgressive hybrid swarm, Trillium oregonum, exhibiting various characteristics of the putative parents, T. parviflorum and T. albidum. Somewhat farther inland,
away from the immediate coast ranges, Trillium colonies survive only on higher peaks where
moisture is barely adequate. On one isolated peak in southern Oregon, the flowers have become
uniformly pale yellow and have developed a different fragrance. In one location in northern
California, T_. albidum appears to be crossing with T. Kurabayashii, a usually deep purpleflowered species.

8:^-5

THE TAX0N0MIC SIGNIFICANCE OF PLUMULE MORPHOLOGY IN CERATOPHYLLUM (CERATOPHYLLACEAE)
Donald H. Les, The Ohio State University, Department of Botany, 1735 Neil Avenue,
Columbus, OH. 43210.

By the 20th century, a generalized description of the plumule of Ceratophyllum had
emerged in which a pair of simple, linear, decussate leaves arose at the first node
above the fleshy cotyledons. Several more whorls of simple leaves occurred at successive nodes,
and it was not until the 3-4th node that divided leaves finally developed. This interpretation
resulted from study of two species (C. demersum and C. submersum) , however. In later investigations including C. echinatum, researchers reported modifications of the plumule morphology
because in this species, compound leaves arose immediately at the first node above the cotyledons. Consequently, taxonomic treatments involving C. echinatum often incorporated plumule
characters. Recently, the taxonomic utility of plumule leaf morphology has been dismissed, and
variations in plumule leaf forking have been attributed to intraspecific plasticity (although
the rationale is poorly documented). In this study, the plumule leaf morphology of 8 species of
Ceratophyllum has been examined over wide geographical ranges. The results demonstrate that
although some intraspecific variability occurs, the plumule morphology of C. echinatum is unique
among all other species of the genus presently investigated, and thus is a useful taxonomic
character.

^

„„

DISTRIBUTIONAL HISTORY OF NAJAS FLEXILIS, N_. GRACILLIMA, AND N. MARINA (NAJADACEAE)
IN EASTERN NORTH AMERICA. Ronald L. Stuckey, Department of Botany, The Ohio State
University, Columbus 43210.

9:00
Because the fruits of Najas are preserved in sediments of lakes and bogs, fossil
records of these three native species have been published in paleoecological studies
within the past 15 years. By assembling and mapping these records, along with the historical
and presently known distribution, it is now possible to outline the probable history and spread
of these species. The data suggest an interpretation representing remnants of the ArctoTertiary flora which survived continental glaciation south of the glacial border. Fossil fruits
of N. flexilis and N. gracillima are known from deposits ranging from about 20,000 years B.P.,
the height of Wisconsinan glaciation, to about 9,000 years B.P. As the glacier retreated, these
species moved northward as pioneers into the newly formed glacial kettle lakes. During the warm,
dry, Xerothermic Period, approximately 8,000 to 5,000 years B.P., these two species evidently
disappeared from the southern region of the Prairie Peninsula, where lakes became shallower or
completely dry. Najas marina, however, during the same period continued to persist in the

northern portion of that region in shallow alkaline-sulphate prairie lakes, where it still
survives as a relict in Minnesota and the eastern Dakotas. Since the 1930's, it has spread into
natural and artificial lakes in five states of the western Great Lakes region. Najas flexilis
continues to remain common throughout glaciated eastern United States; whereas, N_. gracillima is
much rarer there. Since the 1940's, however, it has spread into artificial ponds and reservoirs
in Alabama, North Carolina, and southern Indiana and Illinois.
GENERIC RELATIONSHIPS OF SIMSIA (COMPOSITAE, HELIANTHEAE). David M. Spooner
Department of Botany, The Ohio State University, 1735 Neil Ave., Columbus, OH 43210

9:15
Simsia is a genus of about 30 species distributed throughout Mexico, Central
and South America, with a disjunct species in Jamaica. There is a large degree of
inter- and intraspecific variation in the genus, and specific boundaries are often
obscure. Despite this, a number of constant features unite the genus, and ally it with the
similar genera Helianthus (with about 50 species), Viguiera (160 species), and possibly Encelia
(15 species). Hypotheses concerning relationships with all of these genera have been advanced.
Principal components analyses, utilizing 51 quantitative and qualitative characters, support an
hypothesis of relationship of Simsia to species of Viguiera series Grammatoglossae; Encelia and
Helianthus are viewed as independent lines of evolution. Achenial characters are particularly
diagnostic for distinguishing genera. S^. holwayi is viewed as a species transitional between
Simsia and Viguiera. In addition, the analyses support the transfer of JL ghiesbreghtii and
S_. sericea to Viguiera, and the transfer of Encelia deltoidea to Simsia.

9:30

EVOLUTION IN GUNNERA (GUNNERACEAE) OF THE JUAN FERNANDEZ ISLANDS. Patricia Pacheco,
Daniel J. Crawford, Mario Silva, and Tod F. Stuessy.
Department of Botany, Ohio State University, Columbus 432]0, and Departamento de
Botanica, Universidad de Concepcion, Concepcion, Chile.

Numerous studies have established the potential of understanding phylogeny and
evolutionary processes in islands biotas. The flora of the Juan Fernandez Islands
(360 miles west of the Chilean mainland) is characterized by a high degree of endemism. One
of the most conspicuous genera in the archipelago is Gunnera (Gunneraceae). All three species
of the genus in the islands are endemic: G. bracteata and G. peltata (island Masatierra, 4
million years old) and G. masafuerae (island Masafuera, 1-2 million years old). Phenetics and
cladistics analyses were used to investigate the phylogenetic relationships among these species
within the archipelago, as well as between these species and those in mainland South America.
Phenetic results reveal close association with two species of the subgenus Panke. Using these
as an outgroup, cladistic analysis of the three island taxa show G. peltata as most primitive
with close ties to G. masafuera. Gunnera bracteata also has evolved on Masatierra accompanied
by substantial character divergence and is currently hybridizing with G. peltata in man-disturbed areas.

9:45

PHYLOGENETIC RELATIONSHIPS OF ERIGERON (ASTEREAE) ON JUAN FERNANDEZ ISLANDS, CHILE.
Hugo Valdebenito, Daniel J. Crawford, Mario Silva and Tod F. Stuessy.
Department of Botany, Ohio State University, Columbus 43210, and Departamento de
Botanica, Universidad de Concepcion, Concepcion, Chile.

Previous studies have focused on describing the taxonomic composition and phytogeographic affinities of the flora on Juan Fernandez Archipelago. However, other than floristic stud
ies and a few chromosome counts, little experimental or evolutionary systematic work has been
done. A particularly interesting system involves the genus Erigeron, with 4 endemic species on
the islands. In the present study, phenetic and cladistic analyses were used to help establish
patterns of morphological similarity among 16 species of Erigeron and to suggest evolutionary
trends among these taxa on the Islands. It is suggested that the insular species may have originated on the younger island (Masafuera) from the evolutionary line of a continental species E.
luxurians followed by the dispersal of one of these species (E_. fernandezianus^) to the older
island (Masatierra). The species are all closely related phylogenetically, and point toward a
single initial introduction from evolutionary line the Chilean continental species E. luxurians.

THE SYSTEMATIC RELATIONSHIPS OF THE LACTORIDACEAE.
Thomas G. Lammers and Tod F.
Stuessy.
Department of Botany, The Ohio State University, Columbus, OH 43210.

10:00
The Lactoridaceae are a monotypic family of flowering plants endemic to the Juan
Fernandez Islands, Chile. The sole member of the family, Lactoris fernandeziana
Phil., is extremely rare.
Only five individuals were located during the 1980
Universidad de Concepcion — Ohio State University expeditions. Although the Lactoridaceae
clearly belong to the subclass Magnoliidae, ordinal placement is problematical. The family
has been placed in the Magnoliales, Laurales, and Piperales by different authors.
Phenetic
analyses suggest that the family is best accommodated within either the Laurales or Magnoliales, but certainly not within the Piperales. Selected characters judged to be taxonomically
significant, particularly nodal anatomy, indicate a closer relationship with Laurales rather
than Magnoliales. Within the Laurales, cladistic analyses suggest that the Lactoridaceae
occupy an isolated position near the base of that order.

10:15

LEAF FLAVONOID CHEMISTRY OF NORTH AMERICAN COREOPSIS (COMPOSITAE). Daniel J.
Crawford and Edwin B. Smith. Department of Botany, The Ohio State University,
Columbus, Ohio 43210 and Department of Botany and Microbiology, University of
Arkansas, Fayetteville, Arkansas 72701.

Six classes of flavonoid compounds represent the major leaf flavonoid constituents
of the 45 species and 11 sections comprising North American Coreopsis. Sections Calliopsis,
Palmatae and Pseudoagarista are quite uniform with all or most species displaying the same
classes of compounds. At the other extreme, sections Coreopsis, Eublepharis, Euleptosyne and
Pugiopappus exhibit pronounced interspecific variation. General correlations exist between
occurrence of particular flavonoid classes and three sectional groupings of North American
Coreopsis. The three groups are viewed as two phyletic lines and a basal primitive group.
One phyletic line centered in the southeastern United States consists of four sections
(Calliopsis, Coreopsis, Eublepharis, Palmatae) containing a 6-hydroxyflavonol and 6-methoxyflavones, both of which were not detected in other sections. The second phyletic line
includes sections Tuckermannia, Pugiopappus, and Euleptosyne which occur primarily in California and contain a C-glycosylflavone and a 6-hydroxyflavone. The former class of flavonoids is
unknown in Coreopsis of the southeastern United States and the latter occurs rarely. Sections
Electra, Anathysana and Pseudoagarista represent the presumed primitive elements of North
American Coreopsis and consist of woody plants occurring in Mexico. They are more similar in
leaf flavonoid chemistry to sections from California than to plants from the southeastern
United States.

THE INFRAGENERIC RELATIONSHIPS IN AEONIUM (CRASSULACEAE) . Ho-yih Liu. Department
of Botany, the Ohio State University, Columbus, OH 43210.

10:30
Aeoniurn Webb & Berth, consists of approximately forty-three species which occur
in Macaronesia, East Africa, and Yemen. The most recent treatment of the oenus
is that of Praeger (1932). Although his classification is in many respects an improvement on
those of earlier works, the boundaries among sections, in some cases, are indistinct and
somewhat arbitrary. A modified classification, including a number of new subgeneric groupings,
is proposed. The following features are the primary bases of this modified classification:
vegetative architecture, morphology and anatomy of leaves and stems, position and organization
of infloresence, morphology and anatomy of flowers, and geographical distribution. The known
chemical, ecological, and physiological data of a number of species are used as supportive
data. The possible phylogeny of these infrageneric taxa is discussed.
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THE FIRST AMERICAN PLANT ANATOMY BOOK AND ITS AUTHOR, EMILY L. GREGORY. Emanuel D.
Rudolph, Department of Botany, The Ohio State University, Columbus, OH 43210.

8:30
The first American botanical book solely devoted to anatomy, "Elements of
Plant Anatomy" published in Boston in 1895, was written by a remarkable woman for
that time, Emily Loriva Gregory. Educated in up-state New York and obtaining a
bachelor's degree from Cornell University in 1881, she later studied at Strassburg and Zurich
where she obtained a doctorate in 1886. She taught at Smith College, Bryn Mawr College, The
University of Pennsylvania, and finally as Professor at Barnard College of Columbia University
from 1889 until her death in 1897 at the age of 56. She was well versed in the German language
and German botanical research which she incorporated into her teaching and writing. The anatomy
textbook closely follows the available German models of Sachs, deBary, Hartig, and Weisner; not
English or American textbook writers. Her volume treats structures in a developmental rather
than comparative manner as a prelude to understanding plant physiology. It devoted a third to
cell structure and two thirds to tissues. Although her book was notable and helped spread
German botanical knowledge in the United States, the author, who died a few years after its
publication, did not anticipate the ecological approach to plant anatomy that was developing
in Germany and America. Dr. Gregory was a notable botanist who deserves more recognition.

SOME ASPECTS OF POLLEN WALL DEVELOPMENT IN TSUGA. Marie H. Kurmann, Department of
Botany, The Ohio State University, Columbus, Ohio 43210.

8:45
Several developmental stages of the pollen grains of Tsuga canadensis were studied
at the ultrastructural level. Mature grains of T_^_ canadensis are almost spherical
and range from 65 - 80 ,um in diameter. The sporoderm consists of three principal
layers: homogeneous intine, laminated nexine and convoluted sexine. Pollen wall development
begins shortly after the break of dormancy during the formation of the callose wall around the
microspores in the tetrad. The organelles of the microspore begin to deposit electron-opaque

particles between the plasma membrane and the callose wall.
This is followed by the
deposition of sporopollenin.
Sexine and the nexine are deposited successively and are
established partly within the tetrad. After release from the tetrad, microspores increase
greatly in volume and the sexine thickens. A homogeneous intine is the last layer to develop.
The tapetum is of the secretory type. Pollen wall development in Tsuga is compared with that
of other selected taxa.

n ,,-««

ULTRASTRUCTURE OF SPHENOPSID SPORES. Wilson A. Taylor
Department of Botany, The Ohio State University, Columbus, Ohio 43210

Spores from the Pennsylvanian taxa Sphenostrobus iowensis, Peltastrobus
reedae, Sentistrobus goodii, and a new sphenophyllalean taxon are examined at the
ultrastructural level. Within the group, spores may include both monolete and trilete forms
that range from 37-110um in diameter. The fine structure of the spore wall of these taxa is
compared to the previously described spores of Bowmanites dawsoni. All of the taxa
investigated appear to possess some form of extra-exinous layer(perispore?), however, the
structural organization of this layer is appreciably different in Sphenostrobus. Here the
external layer is thick, posseses reticulate ornamentation, and is composed of two layers. In
all of the other forms examined, this outermost layer consists of prominent ridges or wings
with smaller peaked ridges running between at right angles, and is made up of a single layer.
Sphenostrobus also differs in being trilete(like Bowmanites) while the remaining spores are
monolete. The spore body wall also varies in construction being composed of two layers in
Sphenostrobus and Peltastrobus, and a single layer in Sentistrobus and the new taxon.
Peltastrobus has wide rounded perisporial projections which run parallel to the long dimension
of the spore. Sentistrobus has broad sharp perisporial wings which run obliquely to the long
axis of the spore. The new taxon has broad perisporial wings which run parallel to the long
axis of the spore and possess bi- or trifurcate tips.

"'i->

CAMBIAL DEVELOPMENT IN THE CARBONIFEROUS LYCOPOD PARALYCOPODITES BREvTFOLIUS
(WILLIAMSON) DIMICHELE. Michael A. Cichan. Department of Botany, The Ohio
State University, Columbus, OH 43210.

The secondary xylem and extraxylary tissues of Paralycopodites brevifolius, an
arborescent or suffruticose Carboniferous lycopod, were examined to determine the structural
and developmental features of the vascular cambium. The large, proximal portions of the stem
were characterized by a determinate, unifacial cambium composed of elongate fusiform initials
and rectangular ray initials. It is shown that tracheid length increases dramatically during
wood development, suggesting that intrusive elongation of the fusiform initials was primarily
responsible for increasing the circumference of the cambium. This hypothesis is examined
quantitatively through the use of a two-dimensional model of the vascular cambium. Of
secondary importance in enlarging the cambium were multiplicative divisions of the ray
initials and possibly the reorganization of existing fusiform initials. In the latter,
localized portions of an initial were apparently subdivided to form isolated patches of
minute cells, most of which were subsequently lost from the cambium. Those cells that were
retained gradually assumed the appearance and function of fusiform or ray initials. The
pattern by which the wood was formed in this ancient plant is compared to that of modern seed
plants, and the differences are discussed with respect to the evolution of the arborescent
habit.

9. 3 0

CORMOSE LYCOPOD BASES FROM MAZON CREEK AND THE PHYLOGENY OF THE LYCOPODS. Kathleen
B. Pigg and Thomas N. Taylor. Department of Botany, The Ohio State University,
Columbus, Ohio 43210.

Specimens of a small, cormose lycopod base have been found in ironstone nodules
from Mazon Creek, Illinois. The specimens are approximately 4.5 cm long and 2.5 cm
in diameter, and consist of rounded, basal parts in connection with upright stems. One
specimen bears helically arranged leaf bases at a level of decortication. The other is a
three-dimensionally preserved mold-cast that provides information about the overall shape of
the base. Root traces are arranged in a pattern similar to that of some Stigmaria specimens
with orthosticies and parasticies equal in number. They have an outer margin and an inner
bulge representing the vascular trace, and are similar to those of Stigmaria, Protostigmaria,
and Pleuromeia. Morphological features of the specimens suggest their inclusion in the
Chaloneriaceae, a new Carboniferous family of Isoetes-like, cormose lycopsids. The
occurrence of cormose lycopods at Mazon Creek further reflects the ubiquitous nature of this
growth form among lycopods of Carboniferous age.

9.^5

STUDIES OF FOSSIL FUNGI III: A MIOCENE AGE FUNGUS FROM DOMINICAN REPUBLIC AMBER.
Sara P. Stubblefield, Charles E. Miller, and Thomas N. Taylor. Department of
Botany, The Ohio State University, Columbus, Ohio 43210 and Department of Botany,
Ohio University, Athens, Ohio 45701.

Recent examination of Miocene age amber from the Dominican Republic has yielded a
well preserved conidial fungus which has not been previously documented in descriptions of
amber from that locality. A mycelial mat approximately 2 nm by 2.5 mm was found growing on
the empty exoskeleton of an arachnid. The fungus exhibits both erect and decumbant vegetative

and fertile hyphae. Hyphae are spetate, 2-5 um wide, and sometimes branch dichotomously.
Conidiophores are lacking, and conidia are produced by basipetal septation and fragmentation
of entire fertile hyphae (holoarthic conidiogenesis). Conidia are variable in size, ranging
from 3-15 um long and 2-5 um wide, and are cylindrical with truncate ends or slightly
ellipsoidal due to convex end walls. This fungus is strikingly similar in morphology, to the
extant form species, Geotrichum candidum Link, a common soil conidial fungus known only in its
anamorphic stage and classified in the Fungi Imperfecti. Geotrichum candidum is an
opportunistic saprobe of worldwide distribution. It occupies varied habitats and has been
isolated from sputum, feces, skin, mouth, human respiratory and gastro-intestinal tracts,
milk, cheese, sewage treatment filters, sulfite waste, banana, cucumber, slime mold culture,
and soils. It has not been previously reported from the fossil record.
CELL STRUCTURE AND DIVISION IN PHAEOCEROS (ANTHOCEROTAE) AND ITS COMPARISON WITH
CHAROPHYCEAN ALGAE. Heather A. Owen. Department of Botany, Miami University,
Oxford, Ohio 45056.
On the basis of their cellular morphology the hornworts (Anthocerotales) have long
been separated from the liverworts (Hepaticae). Cells of the hornworts contain one
or a few large chloroplasts, each with a pyrenoid. The plastid condition and presence of
pyrenoids gives the cells an alga-like appearance. Ultrastructural studies have firmly established the Charophycean green algae as the most cytologically similar to the land plants on the
basis of the structure of flagellar root systems and details of mitosis. The present study was
undertaken to describe mitosis in Phaeoceros laevis (L.) Prosk. and subsequently compare and
contrast it with mitosis in the Charophycean algae. The presence and position of a single,
reticulate microbody and rotation of chloroplasts after cell division along with the previously
observed alga-like characteristics give meristematic cells of P. laevis a striking resemblance
to mitotic cells of green algae in general. The ultrastructure of the pyrenoid most resembles
that of the pyrenoids of Klebsormidium and Coleochaete, two Charophycean algae. Three
hypotheses on the origin of the bryophytes are presented and discussed.
PLAYING WITH PYRITE. Shya Chitaley. The Cleveland Museum of Natural History,
Wade Oval, University Circle, Cleveland, Ohio kkl06.
A new modified technique has been found useful in studying the pyritized plant
petrifactions. This technique involves embedding the specimen in paraffin wax
of 60-63° melting point and treating the desired clean, smooth surface with concentrated nitric acid from 5-15 minutes, the time depending on the quality of the material. After washing out the acid under a gentle flow of water, the remaining traces of acid are neutralized with sodium bicarbonate solution for 2-10 minutes. The specimen is rewashed with water
and is air dried. The completely dried surface of the specimen is then covered with acetone
and a cellulose acetate sheet for a section which is peeled off after drying. Many serial
sections of various pyritized petrifactions have been prepared this way within a short time.
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VASCULAR PLANTS PRESUMED EXTIRPATED FROM OHIO: ADDITIONS AND DELETIONS. Allison
W. Cusick, Division of Natural Areas & Preserves, Ohio Department of Natural
Resources, Fountain Square, Columbus, OH 43224.

Vascular plants presumed extirpated from the Ohio Flora are those indigenous
species for which ODNR could not locate natural populations in the state. 13 changes in this
category were made in the 1984 revision of the 1982 ODNR list of rare Ohio vascular plants.
Populations of 4 species once thought extirpated from Ohio were discovered. These are listed
here with name of county where found: Carex brunnescens, Ashtabula & Geauga; Platanthera
blephariglottis, Portage; Potamogeton hillii, Ashtabula; Vaccinium myrtilloides, Ashtabula.
9 species formerly listed as endangered in Ohio are now considered extirpated. These are
listed here with name of county where last observed & date of last collection: Agrostis
elliottiana, Clinton, 1953; Calycanthus fertilis, Meigs, 1934; Carex formosa, Wood, 1958;
Erianthus alopecuroides, Scioto, 1951; Perideridia americana, Pickaway, 1950; Phacelia
ranunculacea, Lawrence, 1952; Solidago arguta, Lawrence, 1951; Stipa avenacea, Lawrence, 1955;
Tomanthera auriculata, Adams, 1951.

2:15

CALYCANTHUS FERTILIS WALTER EXTIRPATED FROM OHIO. James F. Burns, Ohio
Department of Natural Resources, Division of Natural Areas and Preserves,
Fountain Square, Columbus, OH 43224.

The attribution of Calycanthus fertilis Walter to the native Ohio flora has been
based entirely on 2 records. C. H. Jones collected it in Meigs County in 1934 (OS). T. C.
Bowman collected it in Athens County in 1964 (BHO). The Meigs County population was cited
as native by some of Jones' contemporaries, i.e. Schaffner, Transeau, and Wolfe. The location given by Jones is within the drainage area of the pre-glacial Teays River. The Meigs
County location lies approximately 120 miles north of the closest native stands. The Athens
County record is part of a series of 6 specimens collected on the same day. The first 2
numbered specimens are marked "cultivated shrub" followed by general location data. The next
4 give only the location. It is likely that they were collected on or near the grounds of the
Athens Mental Health Center. In the late 19th century these grounds were cleared of vegetation and landscaped with trees & shrubs. This suggests that all 6 Athens County specimens are
from cultivated or adventive shrubs. Only the 1934 Meigs County record should be considered
as representing a native population. This species has been transferred from Endangered to
Extirpated status on the 1984 ODNR list of Rare Species of Native Ohio Wild Plants.
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A STUDY OF
Biological
and Tom S.
Kent, Ohio

THE OHIO CRANESBILLS AND STORKSBILLS. George A. McCready, Department of
Sciences, Kent State University, Ashtabula Campus, Ashtabula, Ohio 4^004,
Cooperrider, Department of Biological Sciences, Kent State University,
kklhl.

Four native, three naturalized, and two adventive species of the genus Geran i urn
(cranesbi11s) and one naturalized species of the genus ErodiuM (storksbi11s) occur in the Ohio
flora. Of the native taxa, G. maculatum is the most common, known from nearly every county;
G. carolinianum has a southern and northern distribution in the state; G. robertianum is found
in northern counties. Of special interest is the recent addition of the native G. bicknel1ii
based on a 1929 Lucas County collection. Of the alien taxa, G. pusillum is the most frequent,
naturalized in northern and southwestern counties; G. columbinum and G. sanguineum (the latter
sold as an ornamental by several Ohio nurseries) are naturalized in a few counties; G. molle
and G. dissectum are adventives collected from a few scattered localities. Erodium cicutarium
is naturalized at scattered sites and apparently increasing in frequency.
Among species often confused, G. bicknellii can be separated from G. columbinum by differences in pedicel and ovary pubescence, G. carolinianum from G. dissectum by differences in
ovary and style pubescence, seed surface, and petal structure and color, and G. molle from
G. pusillum by differences in ovary pubescence, stamen number, seed surface, petal structure,
and stigma color.

*- • ^-^

A VEGETATIVE SURVEY OF CALDWELL PARK, HAMILTON COUNTY, OHIO
Martha Hoye Martino and The Seton High School Environmental Action Group
Seton High School
Glenway and Beech Avenues
Cincinnati, Ohio 45205

2
The woody vegetation of twenty 10 m quadrats within Caldwell Park was described
in an effort to provide Cincinnati Park Board naturalists with a vegetative survey of an
undeveloped area within the park. Dominance and diversity values were compared for each
quadrat as well as for the entire area sampled. Diversity for the entire park was high and
dominance was low indicating that this section of the park represents a mature, successional
stand. This section of Caldwell Park contains indicator species of the climax Western
Mesophytic Forest Region.
RARE PLANT SPECIES, PLANT COMMUNITIES, AND TOPOGRAPHY AT SCHWAMBERGER PRAIRIE IN THE
OAK OPENINGS OF NORTHWEST OHIO. E. Dennis Hardin, Route 5, Box 257, Athens, Ohio,

3:00
A resource inventory was conducted for The Nature Conservancy on a 150 acre site
known as Schwamberger Prairie in the Oak Openings of Lucas County, Ohio. The inventory was based on systematic and random surveys of the site between May and October of 1983 and
from state Natural Heritage Program records. A total of 52 rare plant species has been recorded
for the Prairie, including 14 endangered, 19 threatened, and 19 potentially threatened species.
The distributions of these species and the locations of subjectively determined community types
are related to topography and land-use history. Remnants of black oak (Quercus velutina)
savannas occur on portions of crescent-shaped sand dunes that have not been recently disturbed
by agriculture. Little bluestem prairies and sand barrens occur on disturbed portions of the
dunes and in openings of the savanna. In 1983, the greatest numbers of rare plants were observed in an abandoned agricultural field that is now a forb meadow (12 species), in heath
openings (11 species), and around the margins of constructed ponds (10 species). These community types occupy the disturbed and wet portions of a topographic-moisture gradient at the site.
Management recommendations are directed toward restoration of the savannas and halting invasion
of open areas by woody species through the use of fire, and toward construction of additional
ponds.

SPATIAL PATTERN AND DELINEATION OF CLONES OF POPULUS GRANDIDENTA IN SOUTHEASTERN
OHIO. Thomas L. Vierheller and Warren A. Wistendahl. Department of Botany, Ohio
University, Athens, OH 45701.
Every ramet within 6 disjunct patches of Populus grandidentata was mapped at the
Waterloo Wildlife Experiment Station in Athens County. To these maps information
about each ramet as to sex, age, and diameter at breast height was added. These data are used
to describe the spatial patterning of ramets and postulate on how the patches could have
developed. In addition, electrophoresis was used as a tool for delimiting clones. Preliminary
data suggest that some patches are single clones; whereas other patches are made up of more than
one clone.
MULTIPLE PATHWAYS FOR SECONDARY SUCCESSION ON THE LAKE ERIE ISLANDS.
Ralph E.J. Boerner, Department of Botany, The Ohio State University, Columbus, OH.

3:30
Prior studies of forest development on the Lake Erie Islands have combined sites
of differing elevation, soil characteristics, and prior land use in order to
generate a single successional scheme. To determine how those factors might
affect secondary succession, this study examined woody plant composition in abandoned orchards,
pastures, quarries, lowland vineyards and upland vineyards of a variety of ages since
abandonment. Abandoned vineyards, regardless of elevation, exhibited an initial floristics
pattern of succession, with the same species which dominate closed canopy forests at a given
elevation establishing dominance in abandoned vineyards in less than 30 years. Most of these
vineyard "pioneer" species were shade tolerant or mid-tolerant. Pastures and orchards,
on the other hand, exhibited relay florisitics patterns, with species requiring open habitats
and full sunlight for establishment dominating early and later being replaced by more shade
tolerant species. Species common in abandoned quarries were those of persistent, marginal,
open habitats. Detrended Correspondence Analysis showed the patterns of secondary succession
to be correlated most strongly with elevation and the suite of safe-sites available for
colonization in the different land use types.
ORDINATION OF THE UPPER SLOPE OAK-HICKORY TREE COMMUNITY OF SOUTHEASTERN OHIO.
Brian C. McCarthy and Warren A. Wistendahl. Department of Botany, Ohio University,
Athens, Ohio 45701-2979.
Variations in the distribution of tree species with respect to aspect were studied
in the upper slope Oak-Hickory community of the mixed mesophytic forest of southeastern Ohio. Intensive sampling within such a restricted slope position reduces the effects of
parent soil heterogeneity while maximizing the effects of microenvironmental factors and concomitant surface soil development associated with changes in slope orientation. Detrended correspondence analysis and reciprocal averaging were applied to the data set. Ordination results
indicate that slope aspect can be used as a functional indicator of species distribution
patterns. Quercus spp. occurred with highest importance on the drier south-facing slopes,
however, Carya spp. appeared to be more closely associated with mesic species characteristic of
the north-facing slopes.
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ACIDS ON DRY WEIGHT AND SPORULATION OF
AMMONIUM LEVELS IN THE CULTURE MEDIUM. T. W.
P l a n t P a t h o l o g y , Ohio Agr. Res. and Dev.
Columbus, OH 43210.

When B i p o l a r i s maydis r a c e T was incubated on a g l u c o s e (10 g / l ) - L - a s p a r a g i n e
(4 g / l ) - m i n e r a l s a l t s agar medium ammonium accumulated i n t h e c u l t u r e medium. Associated with
t h i s phenomenon was an i n c r e a s e in t h e pH of the c u l t u r e medium. To a s s e s s t h e e f f e c t of t h e
amide group on pH and ammonium l e v e l s and on mycelium dry weight and s p o r u l a t i o n , we incubated
t h e fungus on 20 ml of c u l t u r e medium with equimolar q u a n t i t i e s (550 ymoles) of the amido-amino
a c i d s , L - a s p a r a g i n e or L-glutamine or of t h e amino a c i d s , L - a s p a r t a t e or L - g l u t a m a t e .
Results
based on two experiments of f i v e r e p l i c a t i o n s each i n d i c a t e t h a t t h e r e was no d i f f e r e n c e
between the amido-amino a c i d s and t h e amino a c i d s with r e g a r d s t o s p o r u l a t i o n or mycelium dry
weight of the fungus a f t e r 6 days of i n c u b a t i o n in the dark a t 28 C. After t h i s time i n t e r v a l
t h e pH of the c u l t u r e medium r o s e from 5.8 t o 6.9 for a l l n i t r o g e n s o u r c e s t e s t e d .
However,
ammonium l e v e l s assayed by u s i n g the Nessler c o l o r i m e t r i c t e s t averaged 170 ymoles w i t h La s p a r a g i n e and 100 pinoles w i t h L-glutamine, while with L - a s p a r t a t e we f a i l e d to d e t e c t ammonium
and with L-glutamate we d e t e c t e d only 20 ymoles. Thus, one major d i f f e r e n c e between amido-amino
a c i d s and amino a c i d s i s t h e accumulation of high l e v e l s of ammonium i n c u l t u r e s of B i p o l a r i s
maydis r a c e T when amido—amino a c i d s a r e a n i t r o g e n s o u r c e .
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EXPOSURE OF CORN LEAVES TO HIGH TEMPERATURE PRIOR TO INOCULATION INCREASES
SUSCEPTIBILITY TO BIPOLARIS MAYDIS RACE T. E. 0. Bassey and M. 0. Garraway, Dept.
°f Plant Pathology, Ohio Agr. Res and Dev. Centr. and The Ohio State University,
Columbus, OH 43 210.

To test the effect of high temperature on disease, leaf disks from corn cultivars,
susceptible (W64A Texas male sterile cytoplasm) or resistant (W64A normal cytoplasm) to
Bipolaris maydis race T (BMT), the southern corn leaf blight pathogen, were incubated in the
dark at normal (28 C) or high (41 C) temperature. After 6 hours, disks were sprayed with a
Tween 20 solution (500 yl/liter) in double distilled water (DDW) or Tween 20 solution
containing BMT conidia (1,000/ml). Disks from all treatments were further incubated for 24
hours at 28 C in the dark then immersed in 25 ml DDW. Electrolyte leakage (E/L), as ymhos/25 ml
DDW/mg dry wt after 16 hours of immersion at 28 C, was used as a measure of the influence of a
prior high temperature treatment on the severity of disease caused by BMT. Although BMT caused
increased E/L from susceptible and resistant leaves, E/L from susceptible leaves was
significantly greater than from resistant ones. Moreover, exposure of susceptible leaves to
high temperature prior to inoculation with BMT conidia led to a 3-fold increase in E/L relative
to that which occurred from unexposed inoculated leaves. A similar but less striking effect of
high temperature was seen with leaves from resistant corn. We infer from these data that a
prior exposure of corn to high temperature may increase the severity of disease caused by BMT.
WOUNDING-INDUCED INFUSION OF LINAMARIN INTO LEAVES OF Linum usitatissimum.
Hugh F. Crowell. Dept. of Botany,Ohio State University,Columbus,Ohio, 43210.

2-30
Some plants possess mechanisms by which they mobilize defensive compounds and concentrate them at sites of pathogen or herbivore attack. This study sought to determine
if linen flax is capable of concentrating the endogenous cyanogenic glucoside linamarin at wound sites. Leaves of 16-day-old seedlings were either wounded near the leaf tip(W+) or
left unwounded(W-). The seedlings were then fed either a solution of synthetic linamarin(L+) or
distilled water(L-) for one hour under conditions of constant light intensity (1000 ft-c) and
temperature (25°C). Linamarin was isolated from crude extracts of the leaf material of the four
seedling groups (1:L+,W+;2:L+,W-;3:L-,W+;4:L-,W-) via ascending paper chromatography. Crude extracts and a set of calibrated linamarin standards were run simultaneously on 15 x 30cm paper.
Quantification of linamarin was accomplished via treatment of the developed paper with a p-anisaldehyde reagent and heat, and visual comparison of fluorescence of standards and unknowns under
366nm UV light. Feeding of linamarin produced a slight increase, and wounding of leaves a slight
decrease, in leaf linamarin concentration. In combination, feeding of linamarin and leaf wounding produced a large increase in leaf linamarin concentration. There was no significant difference in the transpiration rates of wounded vs. nonwounded seedlings. Flax thus appears to possess
the hypothesized mechanism. It could not be determined from this data whether the mechanism is
an active (energy-requiring) or passive (diffusional) process.

?./•(;

EFFECTS OF SIMULATED ACID MIST ON LIRIODENDRON TULIPIFERA. Cheryld L. Emmons and
Reginald D. Noble, Department of Biological Sciences, Bowling Green State University, Bowling Green, Ohio 43403, Keith F. Jensen, U.S.D.A. Forest Service Laboratory,
Delaware, Ohio 43015.

Yellow poplar (Liriodendron tulipifera) saplings were treated with acid mists created
from solutions of sulfuric and hydrochloric acids at pH levels of 2.3, 3.0, and 4.5 for 6 hours
a day for 2 weeks. Visible damage was apparent at pH levels of 2.3 and 3.0, and consisted of
necrosis of marginal and intra-veinal tissues. PH effects were apparent on diffusive resistance
(pH 3.0 lowest, p = .0658), net photosynthetic rate (pH 3.0 lowest, p = .0724), and dark respiration rate (pH 3.0 greatest, p = .0018). Sulfuric acid treated trees showed significantly different responses at all pH levels from those treated with HC1 in terms of ribulose 1,5-bisphosphate carboxylase activity (H2SO4 lower than HC1, p = .0390). No significant effects of pH nor
treatment were found for chlorophyll content, chlorophyll a:chlorophyl1 b ratio, or protein
content, but in all cases pH 3.0 treatments caused either the highest or lowest levels of
response and H2SO4 treatments caused lower levels of response than HC1 treatments (except for
protein content).
PREFERENTIAL /^-OXIDATION OF LINOLEIC ACID BY FIVE-DAY OLD BARLEY SHOOTS
3:00

Lola Nabors
Miami University - Botany Department
Oxford, Ohio

The degradation of exogenous radioactively labelled fatty acids by five-day old
barley shoots was examined. The extent of degradation was measured by the quantity
of label appearing in aqueous-soluble products. (l-lAc) Linoleic acid was observed to,be
degraded 7x faster than (l-ll+C) oleic acid and 5x faster than (l-l4c) palmitic acid. The
mechanism of degradation was defined by identifying the aqueous-soluble products and determined
to be/3-oxidation. During a 15 minute incubation, the barley shoots took up O.89 nmoles/g
fresh wt. of linoleic acid, of which O.I58 nmoles/g fresh wt. was incorporated into glutamic
acid, 0.072 nmoles/g fresh wt. into succinic acid, and 0.0023 nmoles/g fresh wt. into carbohydrates. By 30 minutes, additional TCA Cycle intermediates, especially malic acid, were
detected. Palmitic and oleic acids were broken down to the same products.

11

The rate of uptake and the distribution of label into lipids was determined. The uptake
of label by the tissue was similar for all three fatty acid substrates. Label from linoleic,
oleic, and palmitic acids was found to be incorporated into similar lipids, primarily phosphatidylcholine, and the extent of incorporation was comparable.' While all three fatty acid
substrates were broken down by -oxidation, the reason for the more rapid degradation of
linoleic acid was not established. It does not appear to be related to uptake of substrate
or incorporation of label into lipids.

REGENERATION OF TRILLIUM SPP. 1N_ VITRO. Valerie C. Pence and Victor G. Soukup.
Department of Biological Sciences, University of Cincinnati, Cincinnati, Ohio 45221

3:15
Small segments of immature leaf tissue of Trillium decipiens Freeman form hard
outgrowths of tissue which develop shoots when cultured i^i vitro on a Murashige
and Skoog basal medium plus coconut water, 2,4-dichlorophenoxyacetic acid, and
benzylaminopurine. These shoots develop roots when transfered to basal medium without growth
regulators. Normal-appearing contractile roots are produced. The regenerative tissues
continue to multiply and produce shoots when maintained on basal medium. Cultures and plants
are maintained at 26° C, and this southern species grows well and shows n© apparent need for
periods of cold-induced dormancy. Some plants have been transfered to pots in the greenhouse.
Within approximately one year, plants have been obtained equivalent in size and form to plants
4-7 years old. Plants have also been regenerated from T_. grandif lorum, T_. f lexipes, and T_.
pusillum.
THE EFFECT OF ABSCISIC ACID ON THE GROWTH FORM OF MARSILEA QUADRIFOLIA L.
Bai-Ling L. Liu. Department of Botany, The Ohio State University, Columbus, OH

3:30
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The sporophytes of Marsilea are known to exist either as the water form or as the
land form depending on their growth habitat in nature or cultural conditions in
the laboratory. In a liquid medium where the water form is normally produced, the addition of
10
to 10
M of abscisic acid (ABA) induces the development of land form characteristics on
a regenerated rhizome. Transfer experiments indicate that leaf primordia up to 20 mm long on
a water form plant can be converted into land form leaves by ABA treatment, but fully expanded
leaves are not affected. The number of leaves formed on each plant, and the length of rhizome
decrease, whereas the length of roots increases with the increasing concentration of ABA in
the culture medium.

3 . ^5

THE EFFECT OF SHOOT ANGLE ON THE RELEASE OF APICAL DOMINANCE. M.M. Finnen and
M.G. Cline. Department of Botany, The Ohio State University, 1735 Neil Ave. ,
Columbus, Ohio 43210

When the shoot of Pharbitis nil is maintained in an upright position at low to
moderate light intensities, apical dominance is strong and there is essentially
no outgrowth of lateral buds. However, when the upper portion of the shoot is inverted 180°
and the terminal bud is tied down, the highest lateral (HLB) on the lower (upright) portion
of the shoot will grow out within several days. (Cline, M.G. 1983. Ann. Bot. 52:217) If
the upper portion of the shoot is bent 45°, there is no outgrowth of the HLB on the lower
(upright) portion of the shoot. If the upper shoot is bent 90°, there is some outgrowth of
the HLB, though not as vigorous as when the upper shoot is inverted 180°. When the upper
shoot is bent 135° from normal, the outgrowth of the HLB is vigorous and is essentially
equal to that of the HLB when the upper shoot is inverted 180°. The elongation of the
terminal bud at these various orientations of the main shoot and its possible effect on
apical dominance will also be discussed.

THE ROLE OF LIGHT QUALITY ON SHOOT INVERSION RELEASE OF APICAL DOMINANCE
IN PHARBITIS NIL.
/ aa
^- ^' P r a s a c ' anc' M. G. Cline, Department of Botany, The Ohio State University,
m
*'
Columbus, Ohio 43210.
The effect of blue and red light on shoot inversion release of apical dominance
was investigated in Pharbitis nil. When the upper portion of the shoot is
inverted at the fourth node, the highest lateral bud (HLB) on the upright stem begins
to grow out within a few days (Cline, M. G. 1983. Ann. Bot. 52: 217). A possible
explanation is that gravity causes a depletion of auxin (which acts as an inhibitor)
in the HLB by inhibiting basipetal auxin transport up from the inverted terminal bud
where auxin is being synthesized. The outgrowth of the HLB is enhanced by red light
and is inhibited in blue light which effect is red-light reversible. The application
of TIBA (1% in lanolin), an auxin transport inhibitor, at two locations on the inverted
portion of the stem in plants grown under blue light results in the outgrowth of the
HLB. These results could be interpreted to indicate that blue light nagates gravity
inhibition of basipetal auxin transport.
12 .

GERMINATION RESPONSES TO SALINITY STRESS IN ATRIPLEX TRIANGULARIS. Mohammad Ajmal
Khan and Irwin A. Ungar. Department of Botany, Ohio University, Athens, Ohio

4:15

45701>

The seeds of Atriplex triangularis exhibited a very pronounced morphological and
physiological seed polymorphism. Large seeds had a mean dry weight of 2.44+0.16mg
and a mean length of 2.45+JD. 24mm, medium seeds had a mean dry weight of 1.21+
O.lOmg and mean length of 1.78+0.19mm and snail seeds had a mean dry weight of 0.64+0.04mg and
a mean length of 1.27+0.10mm. The degree of salt tolerance increased progressively with increasing seed size. Seeds from all size classes that were initially treated with 2 to 5%
NaCl had from 85 to 100% germination after being immersed in distilled water for 6 days,
indicating a transitory adverse effect of salt stress on germination. Ga3 and kinetin was
found to alleviate some of the dormancy in seeds induced by high salt concentrations.
Phenolic content of seeds varied with seed size.

U• 3 0

TRICHODERMA SPP. AS BIOLOGICAL CONTROL AGENTS OF RHIZOCTONIA DAMPING-OFF OF RADISH
IN OHIO MUCK SOILS. L. J. Mihuta and R. C. Rowe, Department of Plant Pathology,
^ e Ohio State University, Wooster. Ohio 44691

Eighty isolates of the fungus Trichoderma spp. were tested in the greenhouse as
antagonists for biological control of Rhizoctonia solani on radish. Each isolate
was grown in a moistened wheat bran/sand mixture (1:1, v:v) for 2-3 days and then incorporated
into R.. solani infested soil in which 32 radish seeds were planted. After 2 wks in the greenhouse at ca 28 C the plants were harvested and evaluated for disease development on a scale
1 (severly diseased) to 5 (healthy). From these tests, seven isolates were choosen for use in
two field studies. Three methods were used to apply antagonists at seeding: 1) fluid
drilling with seed and pre-germinated conidia suspended in gel, 2) application of pre-germinated conidia in a wheat bran/sand mixture to the seed furrow, and 3) adherence of ungerminated
conidia to seed 24 hrs prior to planting. The fluid drilling technique using Natrosol'•*••'
(250HHR Hydroxyethyl Cellulose, Hercules Inc. Wilmington, DE) as the gel was superior in that
all seven isolates provided better control when applied in this manner. Two of the seven isolates used in the field were consistantly superior, providing >90% disease control.
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DETECTION OF LIGHT HYDROCARBONS IN SOIL GASES OF NORTHEASTERN OHIO. D.T. Ghahremani
and P.O. Banks, Department of Geological Sciences, Case Western Reserve University,
Cleveland, Ohio 44106.

Through the support of Gulf Research and Development Co., near surface soil gas
geochemical surveys were conducted during the spring and summer of 1982. In one
study at property owned by CWRU in Hunting Valley, three traverses were laid out where six foot
deep holes were drilled with a portable auger to sample the soil gas for hydrocarbons. The
location of this survey was in an area where previous radiometric surveys revealed anomalous
values of radon activity, suggestive of subsurface bedrock fracturing. The effect of atmospheric contamination was eliminated by the use of inflatable packing devices surrounding a
narrow pipe that served as the probe to sample gas from the bottom of each hole. After discarding the first few liters of air, the soil gases were pumped into a dual gas chromatograph for
detection of light hydrocarbons (C1-C4), helium, hydrogen, carbon dioxide, and hydrogen sulfide.
Hydrocarbons were analyzed with a flame ionization detector capable of detecting light hydrocarbons up to ppb levels. A chromatograph with thermal conductivity detector was used to detect
the associated gases in the soil air.
Results revealed anomalous values for C1-C4 hydrocarbons, H2, CO2, and H2S in areas where
the radon activities were greatest. Although the presence of high methane may be partly a
result of microbial or chemical reactions in the soil or subsurface bedrock, the high concentrations of heavier components C2-C4 may be indicative of leakage from subsurface hydrocarbon
deposits.

g . ^5

THE VALUE OF HIGH RESOLUTION SEISMIC METHODS TO DELINEATE OIL AND GAS FIELDS IN
OHIO. Richard, Benjamin H. and Wolfe, Paul J., Department of Geological Sciences,
Wright State University, Dayton, Ohio 45435

Seismic tests have been conducted in Delaware, Morrow, Fairfield, and Ashland
Counties, Ohio to evaluate common depth point (CDP) seismic reflection techniques
in exploring for Ohio oil. The tests demonstrate methods for optimum delineation
of oil and gas associated with: the Knox unconformity, porosity in Trenton and Black River
rocks, and Berea sand channels. Knox unconformity topographic highs (the potential reservoirs)
are outlined by loss of the overlying Glenwood Shale reflection. High porosity zones in the
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Trenton and Black River are delineated by points of "Trenton" reflection bifurcation. Here
a single reflection splits into two distinct reflections. Berea sand channels are shown by
a similar reflection split. The magnitude is related to the thickness of the channel.
Seismic techniques used to delineate these obscure traps must: 1) optimize high frequencies:
2) use a geophone group spacing not exceeding fifty feet; 3) use ^ pound explosive charges
in miniholes; and 4) have twelve fold CDP multiplicity. The outlined procedure should
produce the necessary resolution for adequate trap delineation.

q.aa

VALLEY DEVELOPMENT AND CRUSTAL STRESS RELIEF. Harry F. Ferguson, consultant,
370 Baird CT., North Hungtingdon, PA., 156U2 and G. H. Crowl, Ohio Wesleyan
University, Delaware, Ohio ^3015

The surface rocks of the earth are under horizontal stess today as well as
vertical overburden stress. These stresses have been measured in drill holes.
The vertical stress of overburden is usually the intermediate stress; both horizontal
axes are compressional, but the net effect is that the minor axis is extensional. Thus,
there is an extensional stress trajectory in almost any direction.
Valley cutting provides a locus for relief of horizontal stress by removing support,
and leads to the development of vertical joints parallel to valley walls. Removal of rock
from the valley floor results in upward expansion and development of horizontal joints.
These horizontal joints enhance the effect of uplift pore pressure in the rocks.
This model of continuing development of joints that enhance weathering, erosion,
and valley development implies that the rate of valley development is more rapid than would
be the case in a static model where joints are developed at essentially one time only by
tectonic or eperirogenic uplift.

A UNIQUE KARST FEATURE IN SOUTHERN OHIO. H. H. Hobbs III. Department of Biology,
Wittenberg University, P. 0. Box 720, Springfield, Ohio 45501.
9l 15

Freeland's Cave, located in Meigs Township in the unglaciated regions of Adams
County, Ohio, is the largest cave in the county and one of the longest in the state.
A Grade 5D survey is being made of the solution cave and 515m (1698 ft) of passages
on two levels are known. Two entrances, approximately 20m apart, are situated on the south
bank of Turkey Creek in a dolomite bluff south of Peach Mountain. The larger, more picturesque
main entrance (4m high by 8m wide) serves as an outlet for the small stream which flows through
the entire lower level of the cave. The passages are joint-controlled and are developed in
thick-bedded Niagaran bedrock (Peebles formation). The upper level is a loop passage that begins near the entrance and continues as a sinuous crawlway, again intersecting the lower level
some 50m into the cave. The front portions of the lower level are generally higher than wide
(approximately 1.5-2m high by lm wide); gradually the ceiling lowers and the passage widens and
the rock becomes less pitted and jagged. Many small side passages (expanded joints) are encountered but most are mud-filled or choked with breakdown, suggesting possible connection with
above-ground sinkholes that are quite numerous in the surface environs. There are several
domes along the stream passage and in places pools up to 0.7m deep are found. Speleothems are
not overly abundant but occur in many regions of both levels. Ten cavernicolous organisms
have been observed in the cave: 6 trogloxenes, 3 troglophiles, and a single troglobite. Due
to its length, its speleothem development, and its high species richness, Freeland's Cave is
certainly one of Ohio's most significant karst features.

THE BURIED DRAINAGE PATTERN OF SOUTHWEST OHIO. Wolfe, Paul J. and Richard, Benjamin
H., Department of Geological Sciences, Wright State University, Dayton, Ohio 45324

9:30
The glacial cover in much of Southwest Ohio has obscured the drainage patterns that
existed before and during Pleistocene glaciation. The area we have studied includes
several counties in the Dayton, Ohio area. Gravity and seismic refraction data were used to
map the buried bedrock surface. Existing bedrock data from water wells and other sources were
used to assist in the removal of regional gravity trends. The resultant maps were then compared to existing bedrock maps.
Several hypotheses on buried valley drainage patterns have been proposed for western Ohio
and Indiana that do not present a coherent picture. Our data at present is inconsistent with
an ancestral north flowing stream through Dayton, Ohio, yet some experts believe the ancestral
Kentucky River flows north through Dayton, not Indiana.
Wright State University is studying critical counties with the hope of resolving the
conflict. The results of our study to date show deviations from previously assumed shape and
location of the Teays and Hamilton River valleys. We have found different drainage divides
and additional tributaries.

SAMPLING GROUNDWATER FOR WATER QUALITY ANALYSIS Rhonda "G. Hakundy, National
Water Well Association, 500 West Wilson Bridge Road, Worthington, OH 43085
9:^5

Concern about groundwater contamination has led to an increased need to
retrieve representative groundwater samples from the subsurface for water
quality analyses. Due to depressurization and contact with atmospheric gases,
several chemical reactions may occur in the water as it flows from an aquifer.
Furthermore, during groundwater sampling, contact with sampling devices can lead to
adsorption or desorption of various compounds onto/from the samplers. Consequently,
a sampler must be chosen which will have the least affect on water chemistry. Numerous
groundwater sampling devices have been developed including bailers, syringes, air, gas
and suction-lift pumps, submersible pumps and gas driven piston pumps. Each of these
devices is best suited to a particular type of sampling situation.

SPATIAL VARIABILITY OF HYDROLOGIC DATA:
10! 0 0

THE COST OF IGNORING IT

Adel A. Bakr (Wright State University, Department of Geological Sciences,
Dayton, Ohio 45435)

Increasing concern among environmentalists to protect groundwater resources likewise
creates the need to understand more fully the hydrologic problems involved. For instance,
evaluating possible consequences of contamination is extremely complex. The expensive
process of gathering field data can be misdirected unless guided by an understanding of the
spatial variability of medium properties. A fallacy is the concept of a "homogeneous"
aquifer. This paper shows, for example, using data from the Mt. Simon sandstone aquifer in
northeastern Illinois, that data on porosity and hydraulic conductivity can be misinterpreted; that porosity values change by a few percent while conductivity values vary by up to
five orders of magnitude. The hydraulic conductivity is the single most critical parameter
affecting groundwater flow. This paper defines problems associated with predicting contaminant migration in aquifers, and highlights the pitfalls that need to be avoided in data
gathering and analysis.

.._. .. j-

THE EVOLUTION OF THE MIOCENE OCEANS IN THE EASTERN NORTH PACIFIC AS INFERRED FROM
STABLE ISOTOPE RATIOS OF FORAMINIFERA. Enriqueta Barrera, Department of Geological
Sciences, Case Western Reserve University, Cleveland, Ohio 44106 =

Results of oxygen and carbon isotope analyses of benthic and planktic foraminifera
from Deep Sea Drilling Project Sites 173, 470, and 495 have led to the following
conclusions about the evolution of the Miocene oceans in the Eastern North Pacific.
The vertical thermal gradient of eastern equatorial Pacific surface waters increased during
Middle Miocene time, surface waters warming by about 4°C during foraminiferal zones N8 to N12
(16 to 12.6 Ma.) and deeper near-surface waters remaining cool, as inferred from the results of
isotopic analyses of the shallow-water species (3. altispira and the deeper water species G_.
venezuelana from DSDP Site 495.
Results of analyses of (5. bulloides and (3. praebulloides from DSDP Site 173 and (3.
bulloides from DSDP Site 470 indicate an enhancement of the latitudinal thermal gradient in
the California Current region during Middle and Late Miocene times o
Comparison of the oxygen isotope data with abundances of "cold" planktic diatom species and
"cold" planktic foraminifera species suggests that major fluctuations in abundances of these
species in sediment assemblages reflect, in part, changes in surface water temperatures in the
California Current region during Middle and Late Miocene times.

FRIENDLY RELATIONS. Robert L. Bates, Geology & Mineralogy, Ohio State University, 125 South Oval Mall, Columbus, OH 43210.

10:30
Unlike most other sciences, geology includes the full range of activities from
academic research to industrial application. Academia has long been aware of
industry's requirements, and in the past year or two industry has become increasingly aware of some of the problems facing academia. Departments of
geology in most universities have developed a rapport with oil companies and other employers
of graduates in geology.
Ten oil companies and ten university departments have formed a consortium, the Appalachian
Basin Industrial Associates (ABIA), to help provide the companies with up-to-date information on Appalachian geology, and to support research in that field by graduate students and
faculty. ABIA constitutes a working example of good relations between industry and academia.
and might serve as a model for other efforts in the same direction.
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CAN GEOLOGY CURE INSOMNIA? F. W. Cropp, Department of Geology, The College of
Wooster, Wooster, Ohio 44691.
Pliny (c. 79) and Agricola (1546, 1556) are among the earliest authors well-known
to geologists to write about the uses of various minerals as medicines to treat
then-common diseases. There are many other ancient texts tracing the pharmaceutical use of certain minerals into ancient civilizations. However, few
references have been found to suggest that ancient civilizations used geological knowledge
to treat or attempt to cure insomnia, which has been described as one of the most prevalent
"illnesses" or problems of our modern technological society. Perhaps geology can help treat
insomnia; one possible (and legal) method is suggested.

MINERALOGY OF PLEISTOCENE DEPOSITS EXPOSED AT GARFIELD HTS., OHIO. John P. Szabo.
Department of Geology, University of Akron, Akron, OH 44325.
2:00
Hypotheses concerning source areas of Pleistocene deposits exposed at the
classical sections in Garfield Hts., Ohio may be deduced from their mineralogy.
Calcareous Illinoian gravels exposed north of McCracken Rd. are overlain by a
Sangamonian accretion gley which fines northward. The upper 10 cm of gley is mixed with loess.
The next lower 15-20 cm contains i l l i t e , vermiculite, and montmorillonite. The rest of the
exposed gley is dominated by i l l i t e , vermiculite, and chlorite-vermiculite and i l l i t e montmorillonite integrades. Farmdalian and Altonian loesses are composed of dolomite, i l l i t e ,
and vermiculite suggesting possible derivation from Mogadore T i l l . Woodfordian laminated s i l t
and clay contain equal amounts of calcite and dolomite, i l l i t e , and chlorite of regional origin.
Minor amounts of mixed-layered clay minerals represent a local source.
A thick section of Woodfordian t i l l s are exposed south of McCracken Rd. Kent T i l l is divided
tentatively into two beds; the lower bed consists of massive, dense, dolomitic, gray t i l l
interpreted as lodgment t i l l . The upper bed may be of ablational origin. The ratio of i l l i t e
to kaolinite and chlorite grades from 3.4 in weathered ablation t i l l to 1.4 in unweathered
lodgment t i l l . Clay-rich Hiram and Lavery Tills overlie Kent T i l l . These t i l l s are partially
leached of carbonates, and chlorite has degraded to vermiculite. Their pebble-size fractions
are dominated by Berea Sandstone and Bedford Shale of local origin.
THE RECONSTRUCTION OF GLACIALLY RELATED DEPOSITIONAL ENVIRONMENTS USING SOIL
2- ]5

SURVEY DATA, James R. Bauder - Stark County Office Bldg., Canton, Ohio 44702

A working knowledge of the subtle clues provided by a soil survey enables keen
insite as to the glacially related depositional environments involved.
A partial listing of the relative entensiveness of glacially derived materials in order of decreasing abundance - includes; loess; till; glacio-lacustrine;
outwash; valley trains; relic "beach ridges"; isolated terraces; shallow mantel
over bedrock; and sand dunes.
Most deposits can be further subdivided as to mode of deposition and/or energy
regimes present during deposition.
The proper use of this tool in the analysis of an area can increase the
efficiency of the preliminary review and the early field portions of a study.

2:30

TERRACES OF THE MAUMEE RIVER VALLEY, NORTHWESTERN OHIO.
Jack A. Klotz and Jane L. Forsyth, Geology Department, Bowling Green State
University, Bowling Green, Ohio 43403

Terraces along the Maumee River below Napoleon are difficult to identify
because most valley-margin flats are so low they look like floodplains and because
of many outcrops of Silurian dolomite bedrock. Terraces above Napoleon are more clearly
defined and, by correlation, allow identification of three major terraces along the entire
valley. These are, in descending order, the Antwerp, Florida, and Napoleon terraces. Using
the lowest elevation downstream of each terrace allows its correlation with one of the late-
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glacial lakes in the Lake Erie basin: the Antwerp terrace (lowest elevation 678 feet)
correlated with Lakes Warren I and II (690 and 680 feet elevation), the Florida (lowest
elevation 660 feet) with Lake Wayne (660 feet), and the Napoleon (lowest elevation 639 feet)
with Lake Grassmere (640. feet) (no correlative of Lake Warren III (675 feet) was identified).
A lower terrace, the Grand Rapids terrace, is rock-defended, but some still lower, unnamed
terrace remnants near Maumee (622 feet) may correlate with Lake Dana (620 feet) . Higher lake
levels (Maumee and Whittlesey at 735-800 feet elevation) flooded not only the Maumee valley
but the upland, and so are unrelated to this terrace record. This correlation not only places
the terrace sequence into the region's geologic history but also provides dating for all
the terraces of from about 12,900 to 12,500 yrs. BP.

o . L5

COMPOSITION OF LATE WISCONSLNAN GLACIAL DEPOSITS ALONG LAKE ERIE SHORE, LORAIN
COUNTY, OHIO. Charles C. Rich and Robert W. Anderhalt, Department of Geology,
Bowling Green State University, Bowling Green, Ohio i+3^-03

Two till units overlain "by laminated lake silts are exposed in lake bluffs over a
distance of four kilometers east of Vermilion, Ohio. The lower till is 1 to 3 m
thick, moderately calcareous, greenish gray, and overlies fresh black Ohio Shale. The contact
with the upper till is unweathered, sharp, and marked in places by a line of cobbles and
boulders. The upper till is 0.5 to 5 m thick, highly calcareous, purplish-gray, and displays
prominent vertical joints with brown oxidized margins. The upper till is probably part of the
Hiram drift sheet, but correlation of the lower till with other till units is uncertain.
Boulders are more abundant, larger, and include more crystalline lithologies in the lower
till. Pebble counts show almost 60% shale clasts in both tills, but carbonate clasts are more
abundant in the lower till whereas sandstone and crystalline lithologies are more abundant in
the upper till. Granulometric analysis with sieves and hydrometer revealed little difference
in the sand/silt/clay ratios of the two tills. Results of X-ray diffraction of clay and sand
fractions shows similar clay mineralogy in the two tills including approximately equal amounts
of Illite and chlorite, however, sand-size plagioclase, calcite, and dolomite are more abundant
in the upper till. Scanning electron microscopy reveals that quartz grains in the sand
fraction exhibit features typical of glacial deposits. The grains are angular and display
conchoidal fractures, arc steps and subparallel steps.

2 , an

GLACIOLACUSTRINE DELTAIC DEPOSITS IN THE OAK OPENINGS SAND OF NORTHWESTERN OHIO.
Robert Anderhalt and Charles F. Kahle, Department of Geology, Bowling Green State
University, Bowling Green, Ohio 43403

Our work on the Oak Openings is concentrated on an active sand pit just north of the
Toledo Airport. This site consists of about 25 feet of sand which is being quarried
by Seaway Sand and Stone, Inc. Fresh exposures in the sandy deposits in this area are rare.
Therefore, the previous work has concentrated on grain-size characteristics of the sand and no
work has involved a detailed study of the sedimentary structures which are abundant, complex,
and readily observed in the fresh walls at the study site. The bulk of our future studies will
be to provide further detail on the sedimentology of these sands.
We conclude that the sedimentary structures observed were formed during deposition in a
glaciolacustrine delta. The bottomset beds are the varved or laminated silt/clay layers. The
foresets overlie the bottomsets and consist of density current deposits which are equivalent to
the B (planar parallel laminae) and C (climbing ripple cross lamination) horizons in the Bouma
sequence, and are capped by mud drapes. Each such sequence has been considered by others to be
time equivalent to the silt-clay couplet of a varved sequence in the more distal portions of a
lake. The topsets are a series of filled fluvial channels which truncate the foresets. There
may be a variable thickness of aeolian strata on top of the topset beds. The contact of the
topset and foreset beds has often been interpreted as the lake level in glaciolacustrine
sediments. In our case this elevation is approximately 67 5 feet and is equivalent to the level
of lower Lake Warren.

o.-ir

COMPOSITION OF LAKE ERIE WATER NEAR CLEVELAND, OHIO
Howard H. Lo, Department of Geological Sciences, Cleveland State University,
Cleveland, Ohio 44115

In August, 1981, 30 surface, 28 intermediate-depth, and 30 near-bottom water
samples from 30 locations near Clevelandj Ohio, were collected from Lake Erie.
The composition of Lake Erie water near the mouths of two rivers, the Cuyahoga and Rocky River,
as well as the composition of lake water far from the mouths of these rivers was studied. It
was found that elemental concentrations increased sharply near the mouths of the rivers, and
these higher levels were probably the result of cultural inputs from residential and industrial
wastes. The distribution of K, Na, Ca and Mg with respect to water depth and location was also
investigated. Surface water generally had higher K, Na, Ca, and Mg contents than near-bottom
water near the mouths of the Cuyahoga and Rocky Rivers. Samples from areas far from the mouths
of the rivers show little difference in the elemental concentrations of surface and bottom
waters. The average concentrations of K, Na, Ca, and Mg were 1.5, 12.0, 38.2, and 9:6 ppm,
respectively, in lake water far from the river mouths. These values are comparable with those
reported for mid-lake water of Lake Erie, but are considerably lower than values found for
water near the mouths of the Cuyahoga and Rocky Rivers.
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NEARSHORE DISPOSAL OF SAND DREDGED FROM THE GRAND RIVER NAVIGATION CHANNEL,
FAIRPORT HARBOR, OHIO. Jonathan A. Fuller, ODNR, Division of Geological Survey,
P.O. Box 650, Sandusky, Ohio 44870.

3:30
Maintenance dredging of the navigation channel in the Grand River (Lake County)
produced 42,000 cubic yards of fine sand in 1983. In the past the sand was dumped
in a deep-water (50-55 feet) disposal area about 4 miles offshore; however, the U.S. Army
Corps of Engineers agreed to dump the sand closer to shore as part of an experiment to restore
beaches and reduce erosion near Painesville Township Park, an area of severe erosion.
This nearshore disposal area, located 2.2 miles east of the Grand River, extends from 0.5
to 1.5 miles offshore, has water depths ranging from about 20 feet to more than 40 feet, and a
bottom which is rock (shale) inshore, fine to coarse sand lakeward of the rock, and soft fluid
mud offshore. Actual disposal of the dredged sand was on the sandy bottom in 28-31 feet of
water, about 1 mile from shore.
Preliminary results of postdisposal bathymetric surveys indicate that there has been very
little movement of the dumped sand. Relief of sediment mounds left by the dredge seems to
have been reduced, but no landward movement can be documented. Lack of movement is not
surprising, as the dump site is outside the wave-shoaling zone. Considering the approximate
landward limit of this zone the sand should have been placed in less than 13 feet of water in
order to have to have been rapidly added to the littoral system. Although the sand will
probably not move shoreward, it has not been lost to a deep-water disposal site and therefore
subsequent recovery and placement of the sand closer to shore may be possible.

3.45

RETREAT OF A LAKE ERIE BARRIER BEACH, 1972-1982, CEDAR POINT, OHIO.
Donald E. Guy, Jr., ODNR, Division of Geological Survey, P.O. Box 650,
Sandusky, Ohio 44870.

In November 1972, storm waves washed over the southeastern, 6,000-foot-long,
barrier-beach portion of Cedar Point spit and eroded three breaches (75-150 feet
wide) in the northwest and narrowest part of the barrier. The following spring, storm waves
widened the breaches to form a single breach 1,200 feet wide. This breach has not filled and
the barrier has retreated up to 600 feet.
Rates of retreat have been greatest (up to 130 ft/yr) along the northwest part of the barrier
and least (about 5 ft/yr) along the southeast part. Differences in rates of retreat along the
barrier have changed its shoreline orientation by about six degrees. Width of the barrier has
increased (up to 200 feet wide) to the northwest and decreased (locally less than 50 feet wide)
to the southeast. Since 1980, the barrier has grown 400 feet to the northwest.
Barrier retreat resulted from washover during storms and proceeded rapidly between 1972 and
1982 when the lake was more than 1.5 feet above its long term mean level. Change in barrier
width and extension of the barrier resulted partly from increased transport of sand along the
barrier because of shoreline reorientation and partly from retreat of the barrier into shallower
water.

/j..00

NEW OBSERVATIONS ON THE MIDDLE DEVONIAN PROUT LIMESTONE OF NORTHERN OHIO, Joseph M.
Krywany, Cities Service Company, Lindsey, OK 73052; and Mark J. Camp, Department
of Geology, University of Toledo, Toledo, Ohio 43606

Scattered outcrops of the Middle Devonian Prout Limestone occur along a bedrock high
stretching from Bellevue to near Huron, Ohio. Eight sections were studied, including six that
have not been previously described. Columnar sections were established in Erie and Huron counties at Deep Cut, Slate Cut, Campbell Street, Bernard Farm, Irons Farm, and Schaeffer Farm.
The Prout Limestone represents deposition in a shallow shelf sea. The fauna is dominated
by the anthozoans — Favosites, Acrophyllum, Amplexus, Blothrophyllum, He!iophyllum, and Heterophrentis; crinozoan columns, and the brachiopod — L e i o r h y n c u s . Fossils are randomly distributed and do not appear to be in a position of growth. The abundance of large solitary rugose
and hemispherical tabulate coralla suggest periodic colonization of the shelf bottom. Alternating with these times of anthozoan growth were intervals when turbulence halted growth. The
presence of solution cavities, silicification and irregular pitted surfaces suggest a shoaling
upward sequence with eventual subaerial exposure of the shelf before deposition of the overlying Huron Shale.
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T H E U T I L I T Y OF R E L A T I V E - A B U N D A N C E A N A L Y S E S A S E X E M P L I F I E D B Y
U P P E R O R D O V I C I A N C O N O D O N T S OF T H E C I N C I N N A T I R E G I O N .
James E.
Geitgey.
D e p a r t m e n t of G e o l o g y and M i n e r a l o g y , T h e O h i o S t a t e
U n i v e r s i t y , C o l u m b u s , Ohio 4 3 2 1 0 .

In c a s e s in w h i c h b i o s t r a t i g r a p h i c r e s o l u t i o n is low d u e to the
p r e s e n c e of l o n g - r a n g i n g s p e c i e s w i t h i n the s e c t i o n s b e i n g s t u d i e d , it m a y be
p o s s i b l e to c o r r e l a t e s e c t i o n s on the b a s i s of f l u c t u a t i o n s in the r e l a t i v e
a b u n d a n c e s o f c e r t a i n f o s s i l s p e c i e s in them.
This technique has been used
e f f e c t i v e l y b y S w e e t and o t h e r s a s a m e a n s o f c o n s t r u c t i n g a d e t a i l e d b i o s t r a t i g r a p h i c f r a m e w o r k for the M i d d l e and U p p e r O r d o v i c i a n o f the C i n c i n n a t i
R e g i o n of O h i o , I n d i a n a , and K e n t u c k y .
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In this study, conodont-bearing residues were obtained at approximately
10-foot intervals from a 500-foot core drilled by the Indiana Geological
Survey in Switzerland County, Indiana. A relative-abundance log for the specimens of fibrous conodonts, and conodont species of Phraqmodus, Plectodina,
and Oulodus and Aphelognathus was constructed. This log was then matched with
relative-abundance logs from other sections in the Cincinnati^Region that
had been previously correlated graphically by Sweet. Correlation indicates
that the core had penetrated the lowermost 235 feet of the Lexington Limestone
and into the Tyrone Limestone.
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LITHOLOGIC CHARACTERISTICS OF IMMEDIATE MINE ROOF IN FAILED AREAS. Alan D. Smith,
Coal Mining Administration, College of Business, Eastern Kentucky University,
Richmond, KY 40475.

The first four immediate mine bed characteristics of 250 roof falls in 5 different
coal mines located in Pike, Martin, and Floyd Counties of the Eastern Kentucky Coalfield were investigated to profile the basic lithologies and their associated thickness. The
mine roof falls occured in the Peach Orchard, Pond Creek, Broas, and Fireclay coal seams.
Most of the mine roof falls were associated with the Pond Creek coal seam, had evidence of
cracks or joints in the roof before the actual fall, and relatively thin immediate layers (0.1
to 3.9 inches). The first immediate roof bed was characterized by predominately shales,
laminated shales, and black shales (50 percent) and coal top, including bone coal (28.4 percent).
Thickness of the first layer were commonly in the 2 to 4 and 10 to 70 inches range, with 2 to 4
inches most frequent. The second immediate roof bed was also characterized by a predominance of
shales (33 percent), coal (19 percent) however, these figures may be higher due to relatively
large numbers of missing or unknown cases (38 percent). The vast majority of falls (67 percent,
once adjusted for missing cases) had second immediate layers of thickness less than 20 inches.
Similar roof beds were found in the third and fourth immediate roof but, due to the difficulty
in access to measure these parameters in actual roof falls, a relatively large percentage of
missing cases was found.

•p. nni

CHARACTERISTICS OF MINE ROOF FALLS IN SELECTED COAL MINES OF EASTERN KENTUCKY:
PILOT STUDY. Alan D. Smith, Coal Mining Administration, College of Business,
Eastern Kentucky University, Richmond, KY 40475.

A

A pilot study was undertaken to investigate selected factors associated with roof
falls, as derived from an intensive review of the literature. Specifically, the
purposes of the study were to: 1. Study in a systematic and empirical fashion selected parameters that may be capable of differentiating characteristics of roof falls; 2. Obtain some
predictive indices based on selected physical and management related variables so that predictions of future problems associated with mine roof falls can be completed, prior to its actual
occurrence. Accomplishment of these goals should result in valuable guides to the mining
engineer in scheduling exploration work and determining economic feasibility of certain ground
control and mining projects and practices.
The typical roof fall had an average roof span of 20.8 feet, 406 feet depth to coal seam,
occurred 136 feet from nearest face, coal seam thickness of 56 inches, pillar width of 45 feet,
surface area of roof fall 1160 ft^, mainly laminar-shaped, previously rated roof before the fall
between good to very good, little floor heave presence, usually cracks before the fall about 40
percent of reported cases, shales in most of the immediate layers, and usually located in an
entry or intersection. In addition, multiple linear regression techniques were employed in the
testing process of 18 major research hypotheses in a search for relationships among the various
parameters studied; of which 2 were found to be significant, once corrected for multiple
comparisons.

2:15

STABILIZATION OF THE TIPPECANOE, FOULK AND LINN MINE SHAFTS, MAHONING COUNTY, OHIO.
Ann G. Harris, Department of Geology, Youngstown State University, 410 Wick Avenue,
Youngstown, Ohio 44555.

During the summer of 1983, Mahoning County filled a total of four abandoned deep
coal mines. A 9' x 18' main shaft and 61 x 8' air shaft of the Tippecanoe Mine in
Boardman/Canfield Township, a 4 V x 5 V air shaft of the Foulk Slope Mine and a
8 1 x 16' main shaft of the Linn/Essential Shaft. The latter two are located in Austintown
Township.
The area around all four shafts were dug out until stable soil or bedrock was reached!
Unstable material was removed from inside the shafts before back-filling them with limestone,
slag or bank-slag. Reinforcement bars which extended 6' into the shaft and at least 5' beyond
the limits of the shaft were placed before the concrete cap was poured. They were 8' thick
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directly over the shaft and 2' thick beyond the shaft. An 8" PVC pipe extends from the surface
through the cap to the fill material within the shaft and is used as an observation port to
check on the stability of the material within the shaft.

c'.iio

PROVENANCE, PETROGRAPHY AND DIAGENESIS OF SOME SELECTED SANDSTONES AND
MUDROCKS OF THE DUNKARD GROUP (UPPER PENNSYLVANIAN-PERMIAN) IN OHIO,
PENNSYLVANIA AND WEST VIRGINIA. Michael A. Rendina and Wayne D. Martin,
Department of Geology, Miami University, Oxford, Ohio 45056.

The Dunkard Group is an erosional remnant of a presumably much thicker rock
sequence that occupies an elliptical area which is part of the Allegheney Plateau.
It consists of up to 1200 ft (370 m) of predominately clastic sedimentary rocks. Fine clastic
rocks such as shale and mudstone predominate (65%) with smaller amounts of sandstone (30%) and
minor amounts of coal and limestone. These sediments
were deposited principally as a
geographically shifting series of fluvial, paludal and lacustrine subenvironments on a broad,
low-lying coastal plain. On the basis of facies relations, sandstone body trend, primary
sedimentary structures and petrographic data, two source areas are delineated which
contributed a significant quantity of terrigenous detritus to the Dunkard basin.
The
predominate sourceland occurred to the southeast and consisted of sedimentary strata, in part
metamorphosed, and subordinate, siliceous plutonic and volcanic rocks exposed to erosion by
the Alleghenian orogenic uplift. A secondary source area existed to the northwest and
consisted principally of low-relief sedimentary strata of stable shield parentage, and to
lesser degree of Precambrian plutonic and metamorphic rocks.
Petrographic evidence supports the following paragenetic sequence: quart z( overgrowths )->
illite-> kaolinite-> silica(cement)-> carbonates/chlorite. Factors influencing diagenetic
development include grain fabric, labile detrital mineralogy and geochemical changes that
occurred in the enclosing mudrocks with burial. Sedimentary fabric controlled the movement of
fluids, and detrital mineralogy and the enclosing mudrocks are suggested to have been a major
source of ions for diagenesis.

2'.k5>

FOSSIL PLANTS AS INDICATORS OF PALEOENVIRONMENTAL CONDITIONS, LATE PENNSYLVANIA EARLY PERMIAN OF THE DUNKARD BASIN, APPALACHIAN PLATEAU.
Aureal T. Cross
Department of Geology, Michigan State University, East Lansing, MI 48824

Stumps of silicified or partially vitrinized tree ferns and cordaiteans are found in
several localities in SE Ohio, standing or prostrate in overbank muds of backswamps,
in impure coals, or in lacustrine sediments. These are often associated with leaf, stem and
root compressions indicating in situ or para-autochthonous accumulation in those environments.
Palynology indicates shifting mosaics of vegetation from nearly pure stands of ferns and seed
ferns to a mixed vegetation of these plants and calamites, sphenophylls, lycopods and cordaites.
Presence of large, delicate fronds of ferns and seedferns, as casts of plants swept-down and
trapped in place in many impure sandstones and siltstones of Dunkard strata, indicate episodic
widespread, monsoon-type, flooding of low-gradient coastal or delta plains. These rarely seen
but often abundant plants grew on bars or levees of very shallow, wide, meandering channels or
distributaries between principal channels which are represented by stacked sandstones. Red and
green mudstohes of the interfluves between channels, and similar overbank mudstones in stratigraphic intervals between bar/levee snadstones or siltstones, contain delicate impressions of
diverse leaves, indicating sudden burial of plants growing on episodically inundated and periodically aerated(oxidized) coastal or deltaic plains. Growth of such plants within 5° of the
paleoequator requires consideration of equability of climate and maximum temperatures possible
here compared with climate required for contemporaneous early Gondwana high-latitude floras.

THE CONCEPT OF GEOPHYSICAL PROTECTION AS DEVELOPED FOR ANTARCTICA
G. D. McKenzie, Geology and Mineralogy, Ohio State University, Columbus, OH 43210

3:00
The natural environment has protection from humans where geological and geophysical
processes or the landscape prevent ready access or exploitation. For example, flood
plains, high mountains, and swamps often have become parklands through default, because they are
unsuitable for most uses. Thus, they have retained their wilderness character.
In the case of Antarctica many climate-related factors delayed exploration and occupation.
Low temperatures, strong winds, storms, fog, and low clouds delayed its sighting, although it
was circumnavigated in 1773. Lack of daylight, atmospheric distortion, and snow cover that made
it difficult to distinguish between icebergs and bedrock also hindered discovery.
Even the
continental shelf presented problems for mariners as it was deeper than anywhere else and did
not indicate proximity to a continent!
Sea ice, which expands 1000 km northward in winter,
protects even in summer when it can also crush and imprison ships. Large icebergs launched from
the continent and ice shelves were other barriers; the latter were described as ice barriers by
early explorers.
These hazards and characteristics of the terrain retarded environmental
degradation, and for a long time prevented nations from effectively establishing occupancy to
make claims. With improved technology, expanded interest in the area, and possible climatic
amelioration, geophysical protection is no longer adequate. Fortunately, the Antarctic Treaty,
an experiment in governing an area, is now playing a greater role in protecting the continent.
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HISTORY OF VOLCANIC ACTIVITY AND GLACIATION IN THE ROSS SEA, ANTARCTICA
Gunter Faure, Department of Geology and Mineralogy and Institute of Polar
Studies, Ohio State University, Columbus, Ohio 43210

Isotopic compositions and concentrations of Sr in non-carbonate fractions of
sediment of Neogene and Quaternary age from the Ross Sea indicate that the sediment is a mixture of two components derived from young basaltic and old sialic sources.
The abundance of the volcanic component increases toward known centers of volcanic activity and varies with depth in sediment cores. These results therefore indicate the location
of volcanic centers and the history of volcanic activity in the Ross Sea. Detrital feldspar fractions recovered from the sediment have been dated by the Rb-Sr method in order to
determine their provenance. The results indicate that feldspar in the Ross Sea is of
Jurassic age and was therefore derived from West Antarctica. Feldspar of early Paleozoic
age from the Transantarctic Mountains occurs only close to the coast of Victoria Land.
These results indicate that the West Antarctic ice sheet has dominated sediment deposition
in the Ross Sea from Neogene to the Present.
ISOTOPIC (SR,0 AND S ) , CHEMICAL AND MINERALOGIC COMPOSITION OF THE KIRKPATRICK
BASALT, SOLO NUNATAK, NORTH VICTORIA LAND, ANTARCTICA. Teresa M. Mensing and Gunter
2,20 Faure, Institute of Polar Studies, Ohio State University, Columbus, Ohio 43210, Lois
M. Jones, Research and Development Dept., CONOCO Inc., Ponca City, OK 74603, John R.
Bowman, Dept. of Geology and Geophysics, University of Utah, Salt Lake City, UT
84112, and Joachim Hoefs, Geochemical Institute, University of Gottingen, D-3400
Gottingen, Federal Republic of Germany.
Solo Nunatak is located 22 km NE of the Mesa Range in the Transantarctic Mountains (TAM) and
is composed of 23 lava flows of Kirkpatrick Basalt of the Ferrar Supergroup of Jurassic age.
Chemically, these rocks are classified as quartz tholeiites. As seen in thin section, they
contain phenocrysts of plagioclase ± augite, pigeonite and/or orthopyroxene as well as
opagues. The matrix ranges in texture from glassy to very fine grained. Initial ° Sr/° Sr
ratios are high, 0.71082 ± 0.00045. These values are similar to those obtained for the
Kirkpatrick Basalt in the Central TAM. Whole-rock 6*-°0 values are also high ranging from +
6.0 to 9.3o/oo and correlate positively with initial Sr isotope ratios. This correlation is
similar to that of Kirkpatrick Basalt in the Central TAM and is strong evidence for crustal
contamination of Ferrar magmas. Sulfur isotope ratios are more "normal" withfi^g= "0.18 ±
1.96o/oo. Sr isotope analyses of several samples from a single flow show that initial
8 7 S r y 8 6 S r r a t i o s a r e homogeneous within a single flow and average 0.71054 ± 0.00008(la).
This fact may permit stratigraphic correlations between flow sequences that are widely
separated, such as those of the Mesa Range and surrounding nunataks.
R-M0DE FACTOR ANALYSIS OF ALBUQUERQUE BASIN BASALTS, NEW MEXICO. Oren
Gottlieb, Department of Geology, The University of Akron, Akron, OH
44324.

3-A5
Previous workers have theorized that b a s a l t i c volcanism within
the basin is of two d i s t i n c t types,, t h o l e i i t i c and alkalic basaltic
volcanism.
Because basin basalts f a l l in two groups this study used
R-mode factor analysis two see if two groups could be distinguished s t a t i s t i c a l l y
from geochemical data.
In previous factor analyses of b a s a l t i c rocks the major
element oxides were used as the variables with the intent of determining the
l e a s t number of
elements necessary to describe the system.
In t h i s study the
volcanic centers are the variables and the intent is to determine the least
number of volcanic types necessary to describe the system.
This represents a
new technique.
The r e s u l t of the R-mode factor analysis was that five factors were selected using as a prior communality estimate the squared multiple correlation
with a l l other variables", using a varimax prerotation, and a promax r o t a t i o n .
The final communality estimates were: factor 1 = 1.699259, factor 2 = 1.495603,
factor 3 = 1.245163," factor 4 = 1.237257, factor 5 = 1.180452.
The fact that
five factors were generated may indicate that the volcanic system i s more complex
than previously believed, and that differentiation may have occurred.

U.aa

DIRECTIONAL PROPERTIES OF LUNAR MARIA: INTERPRETATION IN THE CONTEXT OF A LUNAR
CAPTURE MODEL. Robert J . M a l c u i t , Department of Geology and Geography, Denison
U n i v e r s i t y , G r a n v i l l e , Ohio
43023

Photogeologic study of " c i r c u l a r " maria and r e l a t e d l u n a r f e a t u r e s r e v e a l s t h a t many
of these features are either e l l i p t i c a l and/or asymmetrical. This e l l i p t i c i t y /
asymmetry can be interpreted as a vectorial property which may have genetic significance. The
features with the most apparent vectorial properties are Maria Orientale, Crislum, Humorum,
Moscovience, and the mare-filled Crater Tsiolkovsky. Other features with weaker directional
properties are Maria Imbrium, Serenitatis, Smythii, and Nectaris. The asymmetric pattern associated with Mare Orientale i s somewhat different from that of the other maria. There are extensional features to the southwest of Orientale and compressional features to the northeast.
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Thus, movement appears to have been from southwest to northeast. All other maria, except Moscovience, have vectors pointing in easterly directions and these vectors are within 30° of the
trend of a great-circle pattern of large circular maria described by Malcuit, et_ aJ. (1975, The
Moon, v. 12, p. 55-62). The directionality of the vectors is roughly consistent with at least
two general models of mare formation: (1) that the mare basins were excavated by a "swarm" of
solid bodies which approached the Moon from a westerly direction and (2) that the maria were
formed by the impact of large spherical bodies of molten lunar basalt onto the lunar surface
from a westerly direction. According to Malcuit e_t al_. (1975) , model (2) could be associated
with a very close gravitational encounter between Earth and a lunar-sized body.
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ALPHA. AND BETA ADRENERGIC RESPONSES TO HYPOTHERMIA IN THE RABBIT
Jerome B. Senturia, Rita Kazlauskas, Jane Syroney, Department of Biology
Cleveland State University, 1983 E.,24 Street, Cleveland, Ohio 44115

The sensitivity of alpha and beta receptors at reduced body temperatures in
rabbits was studied. Radio transmitters were surgically implanted to measure
body temperature. A catheter was inserted into the carotid artery to measure arterial
pressure. Another catheter was inserted into the jugular vein for injection of drugs. The
drugs used were norepinephrine(NE) , mainly an alpha agonist, and isoproterenol, a beta agonist.
A control blood pressure experiment was performed on one rabbit at 37.5 C with NE and
isoproterenol. NE caused an increase in systolic and diastolic pressure, an increase in pulse
pressure, a decrease in the force of heart contraction, and a decrease in contractility.
Isoproterenol caused a decrease in systolic and diatolic pressure, an increase in pulse
pressure, an increase in heart rate, and an increase in contractility.
One week later a hypothermia experiment was performed on the rabbit. The rabbit was
cooled to lie5 C rectal temperature in a helium-oxygen hypothermia induction chamber. When
animals are placed in this chamber, body temperature can be reduced from 38 C to 20 C in
approximately three hours. At 20 C esophageal temperature NE and isoproterenol were injected
and blood pressure and heart rate changes were recorded. At reduced temperatures NE and
isoproterenol had less of an effect than at normal temperature of 37.5 C.
STOMACH PATHOLOGY AND OTHER PHYSIOLOGICAL CHANGES INDUCED BY ACTIVITY STRESS IN
VASOPRESSIN DEFICIENT RATS. Christine D. Moravec, Cyrilla H. Wideman, and Helen M.
Murphy. John Carroll University, Cleveland, Ohio 44118.
Research indicates that vasopressin-deficient (Brattleboro) rats housed in activitywheel cages and fed 1 h daily develop stomach pathology and may die quickly when
compared to their control animals and their Long-Evans counterparts. The present research
attempts to provide insight into the altered response of the Brattleboro rat to stress by comparing Brattleboro rats, Long-Evans rats, and rats heterozygous for the vasopressin deficiency
in the activity-stress paradigm. The study involved 50 rats of each of these genotypes. Rats
were allowed to habituate to their surroundings for 7 days and were then exposed to experimental conditions. On the 9th day of the experimental period, rats were sacrificed and their
stomachs, livers, and blood were analyzed. Stomach analysis indicated that Brattleboro rats
had developed pathology which was quantitatively and qualitatively different from those in the
other two groups. Liver glycogen levels were decreased in both Brattleboro and heterozygous
rats as compared to the Long-Evans rats. Blood analyses indicated that serum glucose levels
were strikingly low in Brattleboro rats as compared to both Long-Evans rats and heterozygous
rats. Blood urea nitrogen levels were found to be high in both Brattleboro and heterozygous
animals as compared to Long-Evans animals. Serum creatinine, bilirubin, and hematocrit values
did not vary among the groups. These findings indicate that Brattleboro rats, in the activitystress setting, have catabolized stored carbohydrates and have begun to break down proteins,
while Long-Evans rats are still using stored carbohydrates. Heterozygous rats fall in between.

O.20

INFLUENCE OF AGE, SEX AND SEXUAL HORMONES IN THE ENKEPHALIN RECEPTOR OF THE
GUINEA PIG ILEUM - D. Chagin and M. M. Hall, Department of Biology, Cleveland
State University, OH 44115.

Inhibition of electrically stimulated guinea pig ileum by the opiate agonist
met-Enkephalin was examined in pre-pubescent and post-pubescent males and females.
Segments of ileum approximately 2 inches long were suspended by a silk thread attached to a
force transducer and contractile activity was monitored with a Beckman physiograph. Each
preparation was placed in a 10 ml organ bath with Tyrodes solution. Stimulating electrodes
consisted of two platinum wires placed inside glass tubes. After 10 volt electrical stimulation, a 20 minute delay was employed before dosages of met-Enkephalin, ranging from 20ng/ml
to 60 ng/ml was injected to observe inhibition of contractile response. Morphine was also
used in a single dose of 150 ng/ml as a control. From the data, it appears that both male and
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female post-pubescent ileums are inhibited at a l l dosages. This is in agreement with experiments by Hughes and Kosterlitz (1970). In the pre-pubescent ileum the degree of inhibition
by opiate-like peptides is greatly diminished, indicating a possible abs^cense of tissue
sensitivity to these substances. It appears that the influence of age and/or steroidal secretion
can affect this tissues response to either morphine or met-Enkephalin.
LEUKOCYTIC RESPONSES TO PROGESTERONE AND CORTICOSTERONE IN THE MOUSE.

Robert Taylor, Box 56031, Washington, D.C.

20011

9:45
Intact C57BL/6 male mice were treated with progesterone or corticosterone for 7 days
and the effects on leukocyte counts, peritoneal cell counts and splenocyte function were
investigated. Using in vitro assay, spleen cells from mice administered progesterone
showed an increase in response to phytohemagglutinin stimulation and had opposite effect in the
corticosterone group. Examination of spleen cells for plague-formation against sheep red blood cells
reflected an enhancement in the immune response in the progesterone treated group and a diminution
in the corticosterone group. In vivo progesterone caused an increase in the total number of
peritoneal cells, leukocytosis, lymphocytosis and monocytosis. In contrast, mice injected with
corticosterone displayed a suppression in the number of peritoneal cells, leukocytopenia,
lymphocytopenia and monocytophenia which was dose related. Both progesterone and corticosterone
induced neutrophil leukocytosis.
These results suggest that progesterone has immunopotentiative
properties.
EFFECT OF ANABOLIC STEROID ADMINISTRATION DURING RAT SKELETAL MUSCLE IMMOBILIZATION.
Frank A. Witzmann, Natural Systems Department, Defiance College, Defiance, OH ^3512
10:00

To test the hypothesis that an anabolic agent such as nandrolone decanoate (ND) will
ameliorate or abolish disuse-mediated alterations resulting from hindlimb immobilization (IM), female Sprague-Dawley rats were divided into 6 groups: control, control
+ ND, IM (muscles shortened), IM (muscles shortened) + ND, IM (muscles stretched), and IM (muscles stretched) + ND. Immobilization was accomplished by wrapping limbs with plaster of Paris.
ND in sesame oil was administered via weekly intraperitoneal injection (7mg/kg body weight), non
treated animals receiving only the vehicle. Selected morphometric, biochemical, and mechanical
parameters were examined after 5 weeks in the slow-twitch soleus muscle (SOL) and the fasttwitch extensor digitorum longus muscle (EDL). Muscle weight fell in the IM-shortened muscles
where ND had no significant effect. Muscle stretch prevented weight loss with ND resulting in
significant SOL hypertrophy. IM resulted in a shift in muscle protein distribution toward sarcoplasmic protein in the SOL, a change unaltered by ND but abolished by stretch. Muscle
strength as indicated by tetanic tension fell in both muscles following IM. ND had no effect on
this condition although the positive effect of stretch was abolished when in combination with
ND. SOL muscle stretch and ND treatment independently abolished the fall in twitch tension induced by IM-shortened. In addition, rates of twitch tension development and decline were elevated by ND in control and IM-shortened animals. ND had no effect on the EDL in this regard.
Although losses in muscle mass and strength were not prevented by ND alone, subtle yet significant changes in biochemical correlates of mechanical events are suggested by these results.

AN ANALYTICAL INVESTIGATION ON TOTAL KNEE ARTHROPLASTIES. Y. M. Salam, M.S.M.E.,
and D. D. Raftopoulos, Ph.D., Dept. of Mech. Engr., The University of Toledo; Toledo,

10-15

Ohio

43606

-

The knee joint, the most demanding musculoskeletal unit and the most susceptible
to serious injuries, maintains a high degree of mobility and stability even at high
stresses. Loosening of the prosthetic tibial component has been the primary cause of
clinical failure and surgical revision of total knee arthroplasties. The designs of total knee
replacements are based on biomechanical studies, and the objectives include the proper distribution of stress and a low rate of wear. Furthermore, determination of stress distribution in the
tibia, as well as in the prosthesis, necessitated knowledge of the forces in the knee joint and
mechanical methods of stress analysis. A number of studies of the aforementioned problem have
been investigated. First, the joint and muscle forces acting on the knee joint are analyzed.
Then a mathematical method for the determination of the stress distribution at the boneprosthesis, is developed. In this mathematical solution, a plate on elastic foundation simulates
the prosthesis inserted in bone. By reasonable assumption, it is possible to simplify the
problem (plate on elastic foundation) to a beam on elastic foundation. Finally, the results of
stress distribution in one-post and two-post prostheses are tabulated and graphically presented.

10 "30

AN EXPERIMENTAL STUDY ON TOTAL KNEE ARTHROPLASTIES. D. D. Raftopoulos, Ph.D.,
J. D. Baril, M.D. and Y. M. Salam, M.S.M.E., Department of Mechanical Engineering
T h eU n i v e r s
i t y of Toledo; Toledo, Ohio 43606

Loosening of total knee arthroplasty components is an ever increasing problem.
It has not been restricted to isolated designs, but rather has been common in nearly
all designs. This problem has been particularly apparent in tibial components of
these implants. Various techniques have been utilized in clinical and experimental studies of
total knee arthroplasties.
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The aim of our study was to determine if 2 post fixation, or 1 post fixation, of the
tibial components of total knee arthroplasties was more stable. A number of 1 and 2 post tibial
components were implanted in preserved paired cardovar tibias. The specimens were tested in
compression by using an Instron testing machine. It was found that the 1 post component could
withstand greater ultimate loads than the 2 post components in compression. Eccentric loading
also decreased the amount of load withstood prior to failure of either 1 or 2 post prosthesis.
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CANCER-A NEW APPROACH ,Alan Grna,1058 Johnston St. Akron,Ohio 44306

9:00

Cancer c e l l s contain surface antigens that are absent on normal c e l l
membranes.This difference may be exploited by developing a virus that
recognizes and binds to these antigens.Using one of two genetic
reprogramming techniques,the viral genome may be altered in such a
way as to produce mutant strains which selectively attack and destroy
neoplastic c e l l s . The f i r s t technique involves stripping the capsid off of the
desired virus using a protein solvent such as Dimethylformamide.The free
nucleic acid i s then a r t i f i c i a l l y introduced into a cancer c e l l by binding i t
to a carrier glycoprotein,treating the cell with Dimethylsulfoxide or via
both of these methods.Once inside the cancer c e l l , t h e infection process will
proceed to mutate the viral gene responsible for surface antigen recognition.
Certain progeny virions that are consequently released will then be able to
bind neoplastic c e l l antigen and ignore their counterparts on normal c e l l s .
The second reprogramming technique involves the actual restructuring of
viral DNA in vitro.This is accomplished by the use of various recently
discovered enzymes such as the Deoxyribonucleases,which scission DNA strands
in various places.The newly formed Anti-tumor virus may then be injected into
the cancer s i t e without fear of harming the patient because of i t s affinity
for seeking and destroying cancer c e l l s .

9 ; 15

CYTOLOGICAL AND HISTOCHEMICAL IDENTIFICATION OF A LYMPHOBLASTIC LYMPHOMA IN
DBA/1J MICE. H a r r i s , J i ] ] L. , Gesinski, Raymond M. 2 , Physical Therapy,
Akron Childrens H o s p i t a l , Akron, OH 44308 , Kent S t a t e U n i v e r s i t y , Canton, OH
44720 2 .

The tumor c e l l l i n e , which was induced i n 1969 and o r i g i n a l l y termed a
lymphosarcoma, has been e x p l i c i t e d l y i d e n t i f i e d a s a lymphoblastic lymphoma.
This diagnosis was based on t h e c e l l u l a r and h i s t o l o g i c a l morphology a s v i s u a l i z e d

with light microscopy. Additional distinguishing characteristics u t i l i z e d t o different i a t e this tumor cell line included observation of the organs affected and relationships
between cellular components and their affinity for various s t a i n s . Based on the l i t e r a t u r e ,
two differential stains, peroxidase and silver impregnation, were used to distinguish
among various tumor cell lines. These differentia] stains confirmed the identification
of this tumor as a lymphoblastic lymphoma. This tumor cell line has been code named
RaVe lymphoblastic lymphoma.

PROSTAGLANDINS AND HERPES SIMPLEX VIRUS. Jamie Lynn Huston,
Akron, Ohio 44303

650 Mentor Road

9:30
This review examines the most recent data published on genital herpes simplex
virus (HSV) infections. The characteristic feature of the virus is its ability
after a primary infection to remain dormant in the regional sensoryganglia. Controlling
factors of herpes virus infection, latency and reactivation are s t i l l under extensive
research. Activation of latent herpes is associated with emotional stress, menstration,
fever and with a local or systemic rise in prostaglandin PGF2 and PGE2. Hormonal agents
such as cortisol and progesterone have also been shown to enhance reactivation. Antiprostaglandin agents such as ibuprofen, indomethacin and even aspirin have demonstrated through
recent experimentations a decrease in the multiplication and cell-to-cell spread of herpes
simplex virus. Synthesis of viral DNA is inhibited in drug treated cells by influencing
intracellular events. The use of antiprostaglin agents for herpes simplex virus may lead
to a major breakthrough in drug treatment
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STRUCTURE AND FUNCTION OF THE MURINE HOMOLOGUES OF HUMAN a2-MACROGLOBULIN. Peter H.
Koo.
Program in Microbiology and Immunology, Northeastern Ohio Universities College
of Medicine, Rootstown, Ohio 44272.

Human a2-macroglobulin (a2M, Mr=725,000) is a proteinase-inhibitor of very wide
specificities. Homologous forms of a~M have been isolated from mice (m-a2M) and
rats (r-a^M and r-a 2 M). Only r-a2M is an acute-phase protein which is structurally more closely
related to a«M than m-aM and r-a-^M, whereas m-aM and r-a^M are structurally very similar and
r-a-^M and r-a2M are distinctly different in their primary structures. Thus r-a M and r-cuM are
encoded by separate structural genes; only one of these two genes, albeit considerably modified,
appears to be normally represented in the human or the mouse.
Purified maM and a 2 M can inhibit the growth of a variety of tumor cells in vitro. The growth
inhibitory activities have been extensively characterized.
The inhibitory activity in m-aM
appears to be mediated by small-molecular-weight factors it carries. Mouse-aM is also capable
of specifically and noncovalently carrying mouse nerve growth factor (3NGF, Kd=10~^ to 10~8 M)
at a site separate from the proteinase- or zinc- binding sites of m-aM. Our preliminary data
showed that m-aM could protect $NGF from inactivation by trypsin, modulate $NGF activity, prolong the viability of sensory ganglia in culture, and stimulate morphological changes in ganglia.
(Supported by grants from NIH CA 24337, Pediatrics of Akron, OH, and the United Way Foundation
of Stark County, OH).
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ANTIBACTERIAL ACTIVITY OF A PURIFIED PHOSPHOLIPID FRACTION OF BOVINE
LECITHIN. Dames E. Slawinski, Yoshiki Tsuchiya and Leo G. Nutini.
St. Thomas Institute, 1842 Madison Rd., Cincinnati, OH 45206

10:00
A purified phospholipid fraction of commercial bovine lecithin (PBL)
protects mice subsequently challenged with infectious bacteria. An
E D 5 Q of 15 mcg per mouse was found when PBL was administered one day before
challenge with a lethal dose of S. aureus. Against K. pneumoniae a one-day prophylactic E D 5 Q uas 5 mg per mouse. Therapeutic effectiveness of PBL was lower
against both organisms. Prophylactic administration of PBL did not lower mortality caused by S. typhimurium and L. monocytoqenes although there was a delay
in onset of mortality of S. typhimurium infected mice. The trend towards delay
increased with a decrease in PBL dose. No such trend was evident in mice infected with L. monocytoqenes. On the contrary, PBL-treated mice tended to die
somewhat sooner than the control mice. A possible mechanism of action, based
on the pathogenic mechanisms of the bacteria tested for the immunostimulating
properties of PBL, appears to involve both macrophages and T-cells.
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LYSOSOMAL STIMULATION OF MOUSE PERITONEAL MACROPHAGES BY PURIFIED BOVINE LECITHIN (PBL). J.C. Kappas, Y. Tsuchiya, L.G. Nutini and E.S.
Cook. St. Thomas Institute, 1842 Madison Rd., Cincinnati, OH 45206

10:15
PBL has been shown to have a prophylactic effect on S. aureus infection in mice. It increases the phagocytic capacities of the reticuloendothelial system. Mouse peritoneal macrophages treated in vivo with PBL show
an increase in size, increased adherance to glass and increased cell granulation. Neutral red supervitally stained intraperitoneal (IP) macrophages suggest
that the increased granulation is due to a lysosomal accumulation. The effects
of PBL on lysosomal formation is
quantitated by use of a neutral red dye.
Swiss albino mice, after IP injection of various doses of PBL, were injected IP
with neutral red. The cellular lavage was washed, then disrupted in isopropyl
alcohol and examined spectrophotometrically at 470 nm. Cells harvested from
mice receiving PBL show an increase in dye incorporation over control mice receiving saline. A 4 mg dose of PBL caused maximum dye incorporation between
18-24 hrs post injection. Mice receiving doses of PBL from 63 ug to 8 mg have
greater dye incorporation than controls, with a steep increase occuring from
0.5 to 3.0 mg PBL. This study suggests that PBL stimulates the accumulation of
lysosomal hydrolases and may also explain, in part, the prophylactic effect of
PBL on S. aureus infection in mice.
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THE INHIBITION OF STAPHYLOCOCCAL ALPHA TOXIN - INDUCED DERMONECROSIS
IN MICE USING PURIFIED BOVINE LECITHIN (PBL) OR PROCYTOXID (PCO),
Douglas S. Walsh, Yoshiki Tsuchiya and Leo G. Nutini, St. Thomas
Institute, 1842 Madison Rd., Cincinnati, OH 45206

Staphylococcal alpha toxin, an exotoxin formed by most staphylococci
isolated in human infections, produces necrotic lesions in mice when
inoculated intracutaneously. In our studies we have found that if mice are
injected simultaneously with alpha toxin and the chemicals PBL or PCO, there is
a significant reduction in the size of necrotic lesions produced by the toxin.
The use of PBL prophylactically (IP injections) as well as therapeutically
(topical application to lesions) showed little or no effect upon the extent of
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necrosis. The protective mechanism of the compounds in these studies has not
yet been elucidated. Several possibilities must be considered. PBL or PCO may
stimulate the immune response of the host by activating macrophages that diminish the effect of the toxin on the host. A second possibility that must be considered is that the chemical binds to receptor sites of host cells preventing
cell membrane damage that ultimately results in tissue necrosis. Finally, the
compounds could be inactivating toxin after mixing. Regardless of the mechanism
of action, it is clear that PBL and PCO offer significant protection to tissue
exposed to alpha toxin*
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ROLE OF THE ERYTHROCYTE SEDIMENTATION RATE IN A FAMILY PRACTICE CENTER
Stephen J. Voto, David A. Katerndahl, Patrick J. Fahey. The Ohio State
University College of Medicine, Columbus, Ohio. 43210.

The role of the erythocyte sedimentation rate(ESR) in the family
practice setting was studied over a ten month period. One hundred
consecutive patients were selected who had an ESR performed. Data gathered at
the time of the examination included chief complaint, reason for ordering the
test and demographic parameters. A retrospective chart review was done. ESR's
were either performed for screening and diagnosis(82%) or disease activity(18%).
Analysis by chief complaint revealed the majority of the tests were performed
for joint and muscle pain(JMP-47%) and non-joint pain(NJP-18%). JMP and NJP were
found to be elevated by usual standards in 62% and 39% of the cases, respectively. When JMP and NJP were coupled together, the ESR helped to significantly
alter the management 49%(p>0.05) over the other clinical subgroups. The chart
review did not suggest there was a problem with false-positive or falsenegitive tests leading to the wrong clinical pathway. The erythrocyte
sedimentation rate, while in itself not diagnostic of any single disorder, can
be used effectively in the evaluation of both JMP and NJP. When coupled with
clinical history and previous ESR data, it provides to the family physician
a cost-effective and dependable test.
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EYEWEAR WITH TRANSLUCENT SUPERIOR FIELD OF VIEW. Dr. Richard Gilson and Edgar D
Young. Box 37 Hilliard, Ohio 43026.
2100

System, method and apparatus wherein eyewear is provided particularly suited for
use in conjunction with luminescent displays such as visual display terminals and
which serves to'improve operator performance and reduce asthenopia. The eyewear
includes a forward frame portion having a centrally disposed bridge section and
right and left temple pieces extending from the frame portion. The frame supports a
clear optical region dimensioned for intercepting lines of sight substantially only
within the inferior field of view of the user's eyes and a translucent region
intercepting and blocking lines of sight directed substantially outwardly from the
mid pupillary position of the user's eyes within the superior field of view.
Preferably, the clear optical region is pigmented to define an optical filter and
this filter preferably is selected having a pigmentation in the yellow portion
of the visible spectrum. Health problems associated with video display terminals
may be causing losses to the economy. There are an estimated seven million VDT's
in offices across the country. The Computer-Ease Eyewear is attempting to alleviate
the problem.
EFFECTS OF CAFFEINE ON ION TRANSPORT IN THE ISOLATED RAT COLON. T.J. Sernka.
Dept. Physiology, Wright State Univ., Dayton, OH 45435.

2:15
Methyl xanthines such as caffeine and theophylline appear to act by inhibiting
phosphodiesterase and thereby elevating cellular cyclic AMP in many tissues. In
the isolated rat colon, the addition of theophylline does mimic the action of
cyclic AMP in inhibiting normal absorptive transport of Na and reversing normal absorptive
transport of Cl~. The comparable effects of the more common caffeine, however, were not tested
previously. Segments of proximal colon were excised from the anesthetized rat and prepared for
radioisotopic determination of ion transport in flux chambers. The isolated rat colon actively
transported both N a + and Cl~ in the absorptive direction, mucosa to serosa. Serosal addition
of 10 mM caffeine significantly inhibited Na absorptive transport, and the effect was fully
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reversible upon removal of the caffeine. Since the electrical potential difference and the
short-circuit current rose simultaneously, an effect of caffeine on Cl transport was indicated.
Unlike theophylline, caffeine significantly stimulated Cl~ absorptive transport by 67%, and
the effect was not reversible upon caffeine removal. I t may be concluded that caffeine may
act through mechanisms other than simple inhibition of phosphodiesterase. In this respect,
caffeine differs from theophylline. Whereas theophylline brings about a net secretory s t a t e ,
caffeine appears to preserve the normal absorptive condition of the colon. (Supported by WSU,
SOM Grant 4354 HO).
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SIMULTANEOUS QUANTITATIVE DETERMINATION OF 3,4-DIHYDR0XYPHENYLGYLC0L
AND 3-METH0XY-4-HYDR0XYPHENYLGLYC0L
IN RAT BRAIN BY HIGH PRESSURE
LIQUID CHROMATOGRAPHY. F r a n c i s X. T a f u r i , ML 5 5 8 , C o l l e g e of M e d i c i n e ,
U n i v e r s i t y of C i n c i n n a t i , 231 Bethesda Avenue, C i n c i n n a t i OH 45267.

Hepatic encephalopathy
(HE) i s a n e u r o p s y c h i a t r i c syndrome caused
by portal-systemic shunting of venous blood which results from disease states
or hepatectomy.
I t s symptoms, including impaired consciousness and
coma,
appear to be related to increased serum ammonia, due to diminished blood flow
to the l i v e r where ammonia i s detoxified.
In addition,
recent studies at the
University of Cincinnati have demonstrated a decrease in brain norepinephrine
(NE) in hepatectomized and ammonia-infused r a t s .
As a principal post-ganglionic neurotransmitter, the decrease in NE may contribute
to the symptomatology
of HE.
To study the possible relationships
between increased ammonia and decreased
NE l e v e l s ,
an assay has been developed using high pressure
liquid
chromatography with amperometric detection.
This procedure allows for
simultaneous
quantitation of the end-products of NE degradation — 3,4-dihydroxyphenylglycol
(DHPG) and 3-methoxy-4-hydroxyphenylglycol
(MHPG) — as well as NE and other
important brain metabolites
in homogenized whole rat brain preparations.
By
comparing DHPG and MHPG l e v e l s w i t h t h o s e of NE and ammonia,
h y p o t h e s e s may be
made r e l a t i n g NE l e v e l s t o u n d e r s t a n d i n g t h e s e v e r e l y - d i s a b l i n g syndrome of HE.

?
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ISOLATION AND CULTURE OF RAINBOW TROUT (SALMO GAIRDNERI) HEPATOCYTES. Randall J .
Ruch and James E. Klaunig, Department of Pathology, Medical College of Ohio,
Toledo, OH 43699

Hepatocytes isolated and cultured from rodent l i v e r have proven to be a valuable
model f o r the i n vivo study of hepatic physiology, toxicology and carcinogenesis. We have
developed a metTfod f o r the i s o l a t i o n and primary culture of rainbow trout hepatocytes to be used
in similar studies by modifying the rodent two-step l i v e r perfusion technique. The trout portal
vein was cannulated and perfused i n i t i a l l y with Hank's Ca++ and Mg++ free salt solution
containing 0.5 mM EGTA and 0.05 M Hepes (pH 7.3) at 30"C f o r 6-8 minutes (10 ml/min) followed by
perfusion with a collagenase solution (100 U collagenase/ml of L-15 medium) at 30°C f o r 12-15
minutes (10 ml/min). Perfusates outflowed through an incision i n the ventral aorta. The mean
t o t a l c e l l y i e l d f o r 45 i s o l a t i o n s was 2.83xlO 6 c e l l s / g . b . w . with a mean v i a b i l i t y of 95.4%.
riepatocytes represented 91.4% of the c e l l s i s o l a t e d . Isolated t r o u t hepatocytes f a i l e d t o
attach f i r m l y to various tissue culture substrates and thus, were maintained in suspension
c u l t u r e . Maximal survival over 14 days was obtained with 10% FBS i n L-15 at 4°C. Light
microscopy and transmission electron microscopy revealed changes indicative of cell autophagy
and death. M i t o t i c a c t i v i t y declined from 27% i n i t i a l l y t o 0% at 6 days c u l t u r e . Cytochrome
P 4 5 0 and B5 a c t i v i t y also decreased with culture time.
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GLUCOSE AND TREHALOSE LEVELS IN THE HEMOLYMPH OF AEDES AEGYPTI INFECTED WITH
DIROFILARIA IMMITIS. Malethu T. Mathew and F r a n c i s C. R a b a l a i s , Department of
B i o l o g i c a l S c i e n c e s , Bowling Green S t a t e U n i v e r s i t y , Bowling Green, Ohio 43403

The e f f e c t s of blood feeding and the growth of f i l a r i a l l a r v a e of D i r o f i l a r i a immitis
on carbohydrate metabolism i n t h e mosquito h o s t , Aedes aegypti were examined. The
major emphasis was given t o t h e determination of the l e v e l s of glucose and t r e h a l o s e i n t h e
hemolymph before and a f t e r i n f e c t i o n . In A. aegypti both i n f e c t e d and noninfected, t h e free
hymolymph carbohydrate was found t o be glucose. No evidence of t h e presence of t r e h a l o s e and
t r e h a l a s e was found i n t h e hemolymph. Blood-fed mosquitoes were found t o contain higher l e v e l s
of glucose i n t h e hemolymph than noninfected, nonblood-fed. No a p p r e c i a b l e d i f f e r e n c e s were
noted i n t h e hemolymph glucose l e v e l s between p a r a s i t i z e d mosquitoes and those which were bloodfed and n o n i n f e c t e d . Continuous feeding of sucrose s o l u t i o n a l s o r e s u l t e d i n higher l e v e l s of
glucose i n t h e hemolymph of noninfected and nonblood-fed mosquitoes. When hemolymph was
d i l u t e d with phosphate b u f f e r (pH 7 . 0 , 0.05M) no i n c r e a s e i n glucose l e v e l s was n o t i c e d . No
evidence of e i t h e r t r e h a l a s e or an i n h i b i t o r of t r e h a l a s e was found i n the hemolymph.
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OCCURRENCE OF MITOCHONDRIAL RHODOQUINONE IN ADULT HYMENOLEPIS DIMINUTA (CESTODA).
Younghee Kim and Carmen F. Fioravanti. Department of Biological Sciences, Bowling
Green State University, Bowling Green, OH 43403.
The adult intestinal helminth, Hymenolepis diminuta, generates energy via an
anaerobic, mitochondrial, electron transport-dependent, site I-coupled system which
utilizes fumarate as the terminal electron acceptor. Given that the mitochondrial electron
transport system of this parasite differs markedly from the corresponding mammalian mechanism,
the H_. diminuta electron transport system was examined with particular attention to the involvement of quinone in the helminth's mitochondrial energetics. Employing lyophilized H_. diminuta
mitochondria, quinone was extracted by repeated pentane treatment. The pentane-extract was
evaluated by thin layer chromatography with benzene as the developing solvent. This chromatographic procedure separated quinone satisfactorily from other pentane soluble materials and
allowed a clear visualization of a purple chromophore with an Rf value of 0.28. Spectral
analysis indicated that the isolated chromophore was rhodoquinone. Accordingly, in ethanolic
solution, this material displayed absorption peaks at 281 nm and 290 nm for the oxidized and
NaBH4~reduced forms, respectively. Quantification of the rhodoquinone indicated that H_.
diminuta contained approximately one yg of rhodoquinone/mg mitochondrial protein. Preliminary
data suggest that this rhodoquinone serves as a component of the H_. diminuta mitochondrial
fumarate reductase system. Supported by NIH Grants 2-R01-AI-15597, 5-K04-AI-00389,
2-S07-RR-07192.
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THE EFFECTS OF LIMITED PROTEOLYSIS ON THE STRUCTURE AND FUNCTION OF BOVINE MITOCHONDRIAL CYTOCHROME C OXIDASE. V.A. DiBiase and L.J. Prochaska, Biological Chemistry,
Wright State University, Dayton, OH 45435

Cytochrome c oxidase is the terminal oxidase in the mitochondrial respiratory
chain that reduces molecular oxygen to water and conserves the released oxidationreduction energy in the form of a proton gradient. The enzyme can be isolated from preparations
of bovine heart mitochondria by detergent solubilization of the mitochondrial inner membrane and
subsequent ammonium sulfate fractionation. The three dimensional structure and subunit composition of the enzyme are known, but the role of each subunit in substrate binding, the electron
transfer reaction, and the energy transduction mechanism is still unclear.
Our approach was to study the effect of a proteolytic enzyme (trypsin) on the structure, substrate or cytochrome c binding, and electron transfer activity of the isolated enzyme. Cytochrome c oxidase was dispersed in solution with a non-denaturing detergent, Triton X-100, and
treated with trypsin (1 mg/50 mg cyt. ox.) at pH 8.0 for 1/2 hour at 20°C. This treatment inhibited electron transfer activity by 10-20% in a polarographic assay and had no effect on the
high (f^ = 6.1 x 10"^ M) or low (1^ = 2.2 x 10""" M) affinity sites of cytochrome c interaction
with cytochrome c oxidase. Direct thermodynamic binding experiments with cytochrome c showed
that neither the high nor low affinity binding sites of cytochrome c on the enzyme was perturbed
upon trypsin treatment. SDS-PAGE showed that components a, b, and c (Downer et al, Biochemistry
15, (1976)) were completely removed by the trypsin treatment. These results suggest that
components a, b, 'and c are not required for electron transfer activity in the isolated enzyme.

3.^5

ADRENAL 5a-REDUCTASE ACTIVITY IN NORMAL MALE AND FEMALE AND THIOURACIL FED MALE
MICE. Lee A. Meserve and Zia-Ur-Rahman. Department of Biological Sciences, Bowling
Green State University, Bowling Green, Ohio 43403.

Depression of thyroid status by exposure of rats and mice to thiouracil delays
maturation of the hypothalamus-pituitary-adrenocortical response to stress. While
the primary influence of thiouracil is at the hypothalamus, ultrastructural studies show adrenal
alterations. Furthermore, conversion of glucocorticoids to inactive metabolites by adrenal
5a-reductase increases after a number of endocrine imbalances. Thus it became of interest to
see if thiouracil disrupts control of steroid output by increasing activity of 5a-reductase.
Mated female Swiss-Webster mice were fed standard laboratory diet with or without thiouracil
(0:25%) from day one of pregnancy through weaning of the young. The diet was continued until
adrenal 5a-reductase levels were tested in one year old mice. Normal male, normal female,
and thiouracil-fed male mice were killed by decapitation. Serum thyroxine (T4) levels were
measured and adrenal 5a-reductase activity was determined. As anticipated, normal females had
larger adrenals than normal males, and thiouracil depressed adrenal mass in male mice. Thiouracil enlarged thyroid glands and depressed circulating T4 levels. Adrenal 5a-reductase activity
per mass of adrenal was lower in normal females than in normal males, but was not altered by
thiouracil feeding. It can be concluded that thiouracil does not increase steroid degradation
in the adrenal.
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DEVELOPMENT AND CHARACTERIZATION OF A MURINE METASTATIC BLADDER CARCINOMA MODEL.
Bruce A. Barut, James E. Klaunig, and Steven H. Selman, Departments of Pathology
and Surgery (Urology), Medical College of Ohio, Toledo, OH 43699

Metastasis of malignant bladder tumors is usually the mechanism for l e t h a l i t y of
bladder neoplasms in the host. In the present study a metastatic model for t r a n s i t i o n a l cell
bladder carcinoma was developed using a c e l l l i n e (MBT-2) derived from a chemically induced
(FANFT) murine bladder t r a n s i t i o n a l c e l l neoplasm. I n i t i a l studies involved the subcutaneous
i n j e c t i o n ( l x l O 5 c e l l s ) of isolated MBT-2 c e l l s into the flanks of C3H mice, which resulted
in the production of pulmonary metastasis. Five additional c e l l l i n e s were derived from these
pulmonary metastasis. Invasive and metastatic behavior of two of these lines (designated L-3
and L-l) was enhanced using in v i t r o and in vivo selection methodology. These two lines (L-3
and L - l ) along with the o r i g i n a l MBT-2 ceTT line were characterized f u r t h e r for metastatic
behavior. The influence of i n j e c t i o n s i t e ( i . v . , s . c , or foot pad) and number of c e l l s
injected on tne production of pulmonary metastasis were examined. The time after c e l l i n j e c t i o n
for lung metastatsis t o occur was also studied. (Supported in part by grants from the American
Cancer Society and NIH Biomedical Research Support Grant to MCO).

HEMATOPORPHYRIN DERIVATIVE - INTERACTIONS WITH UROTHELIAL TUMORS. M. KreimerBirnbaum+*, J.B. Kramer+, R. Keck*, and S.H. Selman*. + St. Vincent Medical Center,
Toledo, Ohio 43608, and *Medical College of Ohio, Toledo, Ohio 43699.
Hematoporphyrin Derivative (HpD) and commercial grade Hematoporphyrin (Hp) are
effective tumor localizers and photosensitizers. Both consist of variable mixtures
of labile dicarboxylic porphyrins that appear to be in various states of aggregation while in
solution. Studies of interactions of the porphyrins with tumor cells require techniques that
ensure no artifactual transformation during the analytical procedures. Methanol:perchloric
acid mixtures have been extensively used to extract and quantitate porphyrins from cultured
cells, but when this solvent was allowed to interact with HpD or Hp, artifactual porphyrins
were revealed by thin layer chromatography (TLC). Moreover, levels of porphyrins recovered
from cultured cells were only some 50% of those obtained when dimethylsulfoxide or Triton
X-100:Hepea were used. Because porphyrins extracted directly from the latter system into
organic solvents led to distorted TLC patterns, they first had to be adsorbed onto anion
exchange columns, washed extensively with water, and eluted with low normality HC1. Recoveries
of Hp were in the range of 90-100%, and the method gave undistorted TLC patterns.
In vivo studies with transplantable AY-27 urothelial tumors in Fischer 344 rats showed
that treatment with HpD and phototherapy resulted in statistically significant decrease in
blood flows to the tumors. Correlation of decreased blood flow with tumor regression and tumor
porphyrin content analyzed by the method described above is in progress. Supported in part by
grants #81-015, F. M. Douglass Foundation, and #5 S01 RR 05700-12, -13 (MCO).
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IN VIVO CELLULAR EFFECTS OF HEMATOPORPHYRIN DERIVATIVE (HPD) ON A TRANSPLANTED
BTAUDEIT TUMOR. Janine R. Shulok, James E. Klaunig, Patrick Schafer, Steven H.
Selman and Peter J . Goldblatt, Departments of Pathology and Surgery (Urology),
Medical College of Ohio, Toledo, OH 43699

Hematoporphyrin d e r i v a t i v e (HpD) has recently been used in the phototherapeutic
treatment of tumors. Using l i g h t and electron microscopy, we studied the morphologic effects of
HpD and phototherapy on a transplanted bladder t r a n s i t i o n a l c e l l carcinoma. A r a t bladder
t r a n s i t i o n a l c e l l carcinoma l i n e , AY27, was injected s.c. i n t o the backs of Fischer 344 r a t s .
When the tumors reached 1 cm3 i n size, rats were given HpD i . v . (10 u g / g . b . w . ) . Twenty-four
hours l a t e r , tumors were phototreated (630 nm; 200 mW/cnw f o r 30 minutes). Tumors were
sampled f o r l i g h t and electron microscopy 0, 1/2, 1 , 4, and 24 hours p o s t - l i g h t treatment. At
the early sampling times tumors displayed hemorrhage, sloughing of c e l l s into e x t r a c e l l u l a r
spaces and focal areas of vacuolated c e l l s . Tumor cell mitochondria also exhibited
v a c u o l i z a t i o n . By 4 hours changes in nuclear chromatin patterns, polyribosome disagregation»
and organelle vacuolation was observed in the majority of tumor c e l l s . A f t e r 24 hours most of
the tumor c e l l s were undergoing necrosis. (Supported i n part by grants from the American Cancer
Society and NIH Biomedical Research Support Grant to MCO).
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ORNITHINE DECARBOXYLASE (ODC) ACTIVITY IN NORMAL AND NEOPLASTIC RAT BLADDER CELLS
L.J. Satkowiak, J.E. Klaunig, D.A. Lacher, P.J. G o l d b l a t t , Department of Patholoqy,
Medical College of Ohio, Toledo, Ohio.

2:45
Urinary bladder neoplasms have been reported in rodents f o l l o w i n g long-term
exposure to a v a r i e t y of nongenotoxic chemical compounds (such as Na saccharin and Na
cyclamate) leading to the suggestion that these compounds function as tumor promoters. ODC
a c t i v i t y has been shown to increase in epidermal c e l l s f o l l o w i n g exposure to tumor promoters.
The present study characterized ODC a c t i v i t y in normal and neoplastic rat bladder c e l l s during
c u l t u r e and following exposure to a tumor promoter.
ODC a c t i v i t y was determined in three rat
bladder c e l l l i n e s ; a normal t r a n s i t i o n a l c e l l (RBL-O1), a squamous c e l l carcinoma (AY32), and
a t r a n s i t i o n a l c e l l carcinoma (AY27). Cells were grown in 79S medium supplemented with 2.5^
serum.. After an i n i t i a l plating of l x l O 5 c e l l s , ODC a c t i v i t y increased in the three lines
proportional t o time in culture u n t i l c e l l confluency was reached, after which ODC a c t i v i t y
decreased. Confluent cultures after a medium change displayed an increase in ODC a c t i v i t y ,
peaking 8 hours post-medium change, with resumption of control ODC values a f t e r 24 hours. The
addition of TPA, a known ODC inducer in s k i n , produced a s i g n i f i c a n t increase in ODC a c t i v i t y
in AY27 and AY32 cultures a f t e r 24 hours of treatment.
The increase in a c t i v i t y was dependent
on the concentration of TPA used. RBL-O1 cultures showed no increase in ODC a c t i v i t y .
The DNA
synthetic and m i t o t i c a c t i v i t y of the c e l l s was also determined at each sampling t i m e .
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EIGENIMAGE FILTERING FOR X-RAY IMAGE ENHANCEMENT. Mahmoud Abd-AUah, Joe P. Windham
and James B. Farison, Department of Electrical Engineering, University of Toledo, OH
43606 and Department of Radiology, Medical College of Ohio, Toledo, 43699.

A major problem in medical imaging is that many images are a two-dimensional projection of a three-dimensional object in which overlying and/or underlying structures
interfere with observing the structure of interest. The recently-developed eigenimage filtering
technique may be helpful in separating the desired structure from other interfering structures.
The eigenimage filter is a computational technique for filtering (processing) a sequence of
images. It is an adaptation of methods from the field of pattern recognition and involves the
idea of simultaneous diagonalization of image feature matrices. It was developed for use in
separating a desired process from an intering process and/or noise in a temporal sequence of
images. The result is a computed final image whose gray scale is related to the probability
that the desired process is present.
The attenuation of X-rays as they pass through an object is an energy-dependent phenomenon.
The energy dependence is different for materials (bone, tissue, contrast medium) having different average atomic numbers. Thus, a sequence of images of the same object can be generated by
using different X-ray energy spectra. The potential application of eigenimage filtering for
separating one type of structure from another overlying and/or underlying structure through
energy-varied X-ray images is introduced in this paper.
SEM STUDY OF THE DEVELOPING HUMAN DECIDUOUS DENTITION. J. R. Van Treese; Ruth B.
Paulson. College of Dentistry, Ohio State University, Columbus, OH. 43210.
5\\Z>

This SEM study examines the human deciduous dentition from morphological and quantitative points of view. Maxillae and mandibles from 16 human fetuses, ages 15 - 30
weeks, were placed in s-collidine buffered, 4% glutaraldehyde (pH 7.4). Tooth buds
were excised intact, fixed for an additional 48 hours and subsequently routinely prepared for SEM
examination. SEM photographs, taken perpendicular to the long axis of the tooth bud, were used
to measure the enamel matrix in the occlusocervical and mesiodistal directions. These measurements were plotted against age, and regression lines were obtained for each tooth. Measurements
in contralateral teeth were analyzed using the paired data t-test. Regression lines show mesiodistal development to be ahead of occlusocervical development for each tooth. Central incisors
develop ahead of lateral incisors in both maxillary and mandibular arches, though development
progresses at the same rate. Molar cusps develop starting with the mesiobuccal cusp, and progressing to mesiolingual, distobuccal, distolingual and distal cusps. All incisors develop
initially from a central lobe which later, on each side, develop mesial and distal lobes. The
more incisal development of the mesial lobe, in contrast to the distal lobe, results in the
asymmetry of the completed crown. SEM lends itself particularly well to a morphological study
because accurate three dimensional crown forms can be preserved and measured.
This study was supported by the OSU Summer Research Intern Program.
CLINICAL AND S.E.M. EXAMINATION OF ENAMEL IRREGULARITIES IN DECIDUOUS DENTITIONS.
Kenneth J. Hammer, Kathleen L. Schroeder and Ruth B. Paulson,College of Dentistry,
Ohio State University, Columbus, Ohio 43210.

3:30
Previous S.E.M. studies concerning deciduous dentitions have been carried out on a
limited scale. Clinical observations, prevalence data and S.E.M. analysis was undertaken to further elucidate morphological characteristics of cusp tip pitting (CTP)
and canine facial enamel defects. Gradations of cuspal pitting were designated in exfoliated
primary molars from 327 healthy individuals, aged 6-12. Unworn teeth having intact enamel were
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decalcified with an aqueous solution containing equal parts 50% formic acid/20% sodium c i t r a t e
buffer, pH 2.5, for periods of 0, 15 min, 30 min, 1 hr, 2 hr, 3 hr, and 3 hourly intervals up to
24 hours. In 90.52% of the individuals, CTP's were exhibited. In difference to previous
thought, S.E.M. observations following acid etching revealed that the pitting was not s t r i c t l y
an enamel defect, but also included part of the "normal" dentinal structure of the cuspal region.
The dentin surface contained a single p i t ranging in diameter from 200-340 urn, often with an
opening (8-15um) extending from the base of the p i t . An 8-10 urn "lamellae" extending toward the
pulp could often be seen. In another sample of 196 children, 43% of the canines showed some
type of facial enamel irregularity, with differences from normal enamel and varying response to
acid etching. The observations give partial explanation for a normal tendency for CTP development and resultant patterns of* a t t r i t i o n ; clinical implications for treatment of cuspal caries,
hypoplastic and non-hypoplastic enamel lesions regarding acid etching and use of sealants; and
insight into another possible means of bacterial invasion of the pulp in deciduous dentitions.
EFFECT OF ANTIMICROBIAL AGENTS ON ALVEOLAR BONE LOSS, ROOT CARIES, AND MICROFLORA.
A. T o t h , F.M. Beck, E.X. Beck, N. Flaxman, and S. Rosen. College of D e n t i s t r y ,
Ohio State U n i v e r s i t y , Columbus, OH. 43210 and VA Medical Center, Dayton, OH.
The o b j e c t i v e of t h i s study was to determine the e f f e c t i v e n e s s of c e r t a i n a n t i m i c r o b i a l agents on root c a r i e s , bone loss and m i c r o f l o r a in r i c e r a t s .
Rats, 35~55 days
of age, were d i s t r i b u t e d by l i t t e r m a t e and sex i n t o 4 experimental groups of 17 each. The experimental yroups were 9-aminoacridine (0.2%), minocycline (0.2%), NaF (5,000 ppm F " ) , and double
d i s t i l l e d water ( c o n t r o l ) .
Each rat was t r e a t e d by swabbing the molar t e e t h 2x/day. A l l rats
were fed a d i e t c o n t a i n i n g 56% sucrose. Oral m i c r o f l o r a were c u l t i v a t e d on T r y p t i c a s e Soy Agar
f o r " t o t a l " c o u n t , M i t i s - S a l i v a r i u s Agar f o r s t r e p t o c o c c i , Rogosa agar f o r l a c t o b a c i l l i , and a
modified Columbia CNA agar f o r actinomyces. The rats were s a c r i f i c e d by CO2 i n h a l a t i o n a f t e r
63 days. A l v e o l a r bone loss and root surface caries were determined by the method o f Doff et a l .
(J.D. Res. 56:1013, 1977). Mean bone loss ±S.D., root surface c a r i e s scores ±S.D. f o r 9-aminoa c r i d i n e , m i n o c y c l i n e , f l u o r i d e , and d i s t i l l e d water groups were r e s p e c t i v e l y :
40.618.8,
6 . 9 ± 6 . 3 ; 30.5±5.6, 2 . 1 ± 4 . 6 ; 48.7+13.6, 0.69±1.4; 51.4±15.3, 15.6±9-7. Bone loss scores f o r the
minocycline group was s i g n i f i c a n t l y less than f o r any o t h e r group. Root surface caries scores
were s i g n i f i c a n t l y lower in a l l groups compared t o the d i s t i l l e d water c o n t r o l . The root surface c a r i e s scores in the minocycline and f l u o r i d e groups were not s i g n i f i c a n t l y d i f f e r e n t but
they were s i g n i f i c a n t l y less than the scores in the 9~aminoacridine group. The g r e a t e s t d i f f e r ence in m i c r o b i a l populations occured f o r l a c t o b a c i l l i , which were 100 f o l d lower in the 9-aminoa c r i d i n e and minocycline groups.
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IDENTIFYING ETHNIC REGIONS IN OHIO.
Akron, Ohio 44325.

Allen G. Noble, University of Akron,

8:30
Geographers and others frequently have identified physical and economic regions
covering a rather wide variety of features, but rarely has any attenpt been made
to delimit cultural regions, or even to identify the regional extent or distribution of individual cultural components. This paper discusses the ethnic regions of Ohio as
revealed by the 1850 census schedules and compares these regions with those revealed by an
examination of census returns of the mid-20th century. Although the patterns vary over a
period of a hundred years, the dominance of some groups in certain parts of the state is
remarkable.
THE DISTRIBUTION OF EARLY GERMAN AND IRISH IMMIGRANTS IN OHIO.
Ohio University, Athens, OH 45701.

Hubert G.H. Wilhelm,

8:45
The Germans and the Irish were numerically the most important non-American migrants
who settled in Ohio before 1850. Members of both national groups left their
respective homelands in response to severe economic hardships. They were "pulled"
toward Ohio by the availability of land and work. Evidence of the number and location of
early German and Irish settlers in Ohio is provided by the 1850 Manuscript Population
Schedules of the United States Population Census, the first of subsequent schedules to list
residents by place of birth.
As might be expected, each of the two immigrant groups chose different settlement areas in
Ohio. Generally, the Germans became concentrated in the level areas of western Ohio, while
the Irish occupied the hilly eastern parts. These differences in distribution between German
and Irish settlers were the result of contrasting livelihood options based on very different
cultural backgrounds.
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THE FINNIC PEOPLES OF RUSSIA AND THE SOVIET UNION, 1897-1979. Jordan A. Hodgkins
and Clyd I. Smith. Department of Geography, McGilvery Hall, Kent, OH 44242.

9:00
This paper examines the demographic trends of the Finnic Peoples in the
Russian Empire and its successor the Soviet Union. Ethno-linguistically
the Finnic Peoples are a sub group of the Uralian Language Family on a
contemporary basis there are 14 distinct Finnic Peoples and languages in the
Soviet Union. They range from groups of a few hundred peoples to groups of over a million
in size. Assimilation, deportations and exile, war and Soviet Policy have all contributed
to the actual reduction and near extinction of several Finnic Peoples.

9:15

THE ETHNICITY, PROXIMITY, "PARTICIPATION AND GROWTH PATTERNS OF A DUTCH ETHNIC
DENOMINATIONAL CHURCH IN A NON-DUTCH AREA, SINCE 1965. Abigail Gantenbein;
309 Carroll Hall; University of Akron; Akron, OH 44304

The Akron Christian Reformed Church, (ACRC) Akron, Ohio, begun in 1963, is a member
of an immigrant Dutch Calvinist denomination. This analysis of geographic patterns
uses the variables provided by the fourteen ACRC membership directories: Membership
counts, participants in leadership and ministries, counts of memberships of five or more years,
proximity of members to the church building and the number of Dutch members. The chi square
test revealed the significance of relationships between ethnicity, proximity, and church participation. The univariate distribution recorded the chanaed membership centroid as an increasing percent of the members reside in areas north or east of the church building.
PERIODIC MARKETS AND SETTLEMENTS.
Bowling Green, OH 43403.

Jeffrey J. Gordon, Department of Geography,

y.jV)

j n developing nations most settlements are rural; only a few are urban in nature.
Periodic markets, like urban settlements, serve rural areas by providing for
the systematic exchange of various surplus commodities. These surpluses arise
either by chance or, in a later state of economic development, by design. Periodic markets
do not necessarily occur in settlements; many do not. Many periodic markets that do occur
in settlements are not necessarily in urban settlements, but rather in rural agglomerations
of farmers that include a periodic market. These settlements more correctly are termed
periodic market villages. Thus, only during the actual operation of the periodic market
do these settlements take on the character of a true urban or central place.
POPULATION MIGRATION AND UNEMPLOYMENT IN OHIO. Mohan N. Shrestha. Department
of Geography, Bowling Green State University, Bowling Green, Ohio 43403.

9:^-5
During the 1970 s, Ohio lost more than one-half million population due to outmigration. It represents a significant increase in the out-migration rate over
the previous decade. Such an increase in out-migration can be viewed as both
a symptom and a cause of economic readjustment in the regional and national economies
brought about by higher energy costs. At the county level, 32 counties experienced net
losses of population, whereas the remaining 56 counties experienced some net gain. Highly
urbanized counties lost the most, ranging from -18.2 °L in Cuyahoga County to -10.8 % in
Summit County. Counties adjacent to the large urban counties gained the most through inmigration from large urban centers. At the county level, no significant statistical
relationship between unemployment and out-migration was found.
SOCIO-ECONOMIC PREDICTORS OF DIVORCED AND SEPARATED PERSONS IN OHIO, 1980.
Leonard G. Peacefull. Department of Geography, Kent State University, Kent,

10.00

Ohio 44242.

It is assumed that a higher percentage of divorced and separated persons live in
urban areas. Due to recent migration from urban to rural areas this assumption
could be questioned.
A set of socio-economic predictors form the basis of a series of regression models showing the
distribution of divorced and separated persons in Ohio. The data was taken from the United
States Census of Population and Housing, 1980.
This paper deals with the regional variation of these predictors. Using maps of the residuals
for each regression model, it will be shown that a variation in divorced and separated persons
is related to population distribution within the state.
THE USE OF PUBLIC TRANSPORTATION BY URBAN ELDERLY. John Hiltner and Bruce W.
Smith. Department of Geography, Bowling Green State University, Bowling Green,

10:15

0H 43403

'

The lack of suitable transportation is one of the major problems of the elderly.
The lack of transportation reduces the elderly person's access to services and
impacts on the life satisfaction of the elderly. The lack of transportation may be a result
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of the elderly person's inability to afford an automobile or pay for public transportation.
Many elderly also experience physical problems, which limit their access to transportation,
live in areas not served by public transportation, or are unable to use poorly designed
facilities or vehicles. While much has been written about the transportation problems of the
elderly, little has been written about transportation usage among subgroups of the elderly. In
this paper differences in the utilization of public and agency transportation in Toledo, Ohio,
are discussed. Socio-economic factors associated with differential usage are examined. Some
policy implications of the research findings are also discussed. A total of 150 interviews
were conducted utilizing the Multidimensional Functional Assessment Questionnaire. Subjects
were asked how they usually traveled and eight socio-economic variables were selected to
determine their relationship with public transit usage. The profile of an aged public
transportation user in Toledo is a lower income, not currently married person who does not
drive and lives alone, is most likely female. Those who use public transportation use it
because they do not have access to an automobile rather than because of the attraction of
public transportation.

10:30

FUNCTIONAL AND SPATIAL ASPECTS OF INTERNATIONAL BANKING IN PANAMA CITY,
REPUBLIC OF PANAMA. Rodger K. Menzies. Department of Geography,
University of Akron, Akron, Ohio 44325.

In the year 1513, Vasco Nunez de Balboa, accompanied by Captain Francisco Pizzaro,
traversed the Isthmus of Panama, pioneering a route which was to become, after
Pizarro's conquest of Peru twenty years later, a major zone of transit for goods and people
between the Atlantic and Pacific Oceans. Gold and silver were transported from Peru by ship
to Old Panama City on the Pacific and thence overland by pack train to the town of Portebalo
on the Atlantic Ocean, at which point these precious cargoes were loaded onto ships destined
for Spain. As in Old Panama during the Spanish Colonial period, geography and politics have
made modern Panama an advantageous place to store and transfer wealth. Laws enacted in 1973
to attract bank deposits to Panama prohibit taxation of international bank accounts and the
disclosure of information concerning these accounts. Over the last ten years, international
activities in Panama City have resulted in a large increase in financial sector employment.
Very few international banks in Panama City are located in older commercial districts. Large
numbers of these banks are concentrated in a former low density, residential neighborhood
along and adjacent to the Via Espana, to the northeast of the old downtown area. The restructured Via Espana site has functional magnetism and prestige both for international banks
newly established in Panama City and banks relocating from other parts of the city.
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EARTH SCIENCE SURVEYS FOR PARK PLANNING IN NORTHERN ONTARIO.
D. Ian McKenzie,
Geography, University of Waterloo, Waterloo, Ontario, N2L 3G1 and Garry D.
McKenzie, Geology and Mineralogy, The Ohio State University, Columbus, OH 43210

I \"eO

Surveys of several parks and candidate parks in Northern Ontario were made with the
objectives being to: 1) assess the individual features within the park in terms of their quality
and representativeness within the local and regional context, 2) provide basic information for
interpretive purposes, 3) assess the geologic hazards of the area, and 4) evaluate the geologic
resources. For one area we also made an assessment of possible impacts of mineral exploration.
Although all aspects of the environment must be considered in park selection and planning,
unusual earth science features and processes often provide the basis for parks. In making earth
science assessments of park sites the emphasis is on interpretation of the Pleistocene and
post-glacial history, as it is with materials formed at these times that most of the interaction
between the physical environment and humans occurs.
With maps and stratigraphic sections,
detailed site studies, available geologic reports and other historical information, geological
resources and hazards were evaluated. Topics considered in the category of resources include:
unique geologic features; building materials for the park; suitable sites for campsites,
buildings, waste disposal and water supply; and economic mineral deposits. Hazards considered
include: floods, landslides, erosion and sedimentation, subsidence, and pollution of resources.
Emphasis varies with the park, but all surveys provided important information for park planning.
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A PRELIMINARY SURVEY OF NOISE IN THE CUYAHOGA VALLEY NATIONAL RECREATION AREA
Dr. Vern Harnapp
The Department of Geography
The University of Akron
Akron, Ohio ^ 3 2 5

Increased park attendance has brought with it increased littering, traffic congestion,
and noise. The purpose of this study is to establish a baseline for noise levels at
selected sites in the Cuyahoga Valley National Recreation Area. Noise level -monitoring
is being carried out in winter, spring, and summer at heavily patronized areas and
also remote areas in the park on weekdays and weekends to document noise levels currently
present. Where excessive noise is found park authorities may then take steps to
restablish serene conditions.

2 ; 15

THE DEPENDENCE OF OHIO CORN YIELDS ON ELEMENTS OF THE SOIL MOISTURE BUDGET,
1931-1960. Jerome M. Clemens, Department of Geography, Wright State University,
Dayton, OH, 4543 5.

Forecasting crop yields is of importance to the agricultural sector of the
economy. Climatological methods for these forecasts have a long history, and are
usually based on variations of temperature and precipitation during the planting and growing
seasons. The purpose of this study is to aid in solving the forecast problem by identifying
the element(s) of the annual statewide soil moisture budgets which bear most directly on
Ohio's corn yields during the period 1931-1960. Results from simple pairwise correlations
indicate, among other things, that about 42 percent of the variance of logarithms of the
detrended yields during the period is accounted for by variations in actual evapotranspiration in the month of July.

THE GREAT SOLAR ANOMALY CA. 1780-1800: FACT OR ARTIFACT? John F. Wing and Steven
McFarland, Department of Psychology, Wittenberg University, Springfield, Ohio U55OI.

2:30
Using a decomposition analysis of the sunspot time-series Sonett (1983) concluded
Wolf erred in compiling sunspot numbers from 1780-1800, thus creating an "anomaly".
But in arriving at this conclusion, Sonett ignores other data: e . g . , the near s i multaneous shift in auroral sightings from So. Sweden t o No. Sweden (Feynman 8c Silverman, 1980)
and also the very high 11+C levels (Damon, e t . a l . , 1978), "both of which suggest anomalous s o lar a c t i v i t y . Again, Sonett reports only a "minor variation" in phase-time and amplitudemoderation derivatives for ca. 1870-1900, and hence he does not identify t h i s as either a Wolf
or sun-produced anomaly; yet this i s a highly anomalous period in Mayaud's (1973) aa geomagnetic index as decomposed by Feynman (1982). In short, neither Sonett"s nor any analysis of
the sunspot series alone can do Justice to the recent history of the sun. Conclusions about
anomalous periods must be based on multiple, corroborating time-series ( s o l a r , auroral, geomagnetic, -Ll+C, meteorologic and faunal). This l a t t e r approach i d e n t i f i e s both 1780-1800 and
I87O-I896 as anomalous solar periods. Both are on the "down-side" of the 90-yr. Gleissberg
( 1 9 ^ ) cycle and ushered in three "weak" solar cycles which induced extremely cold temperatures in the No. Hemisphere (Lamb, 1972) and marked floral and faunal changes (Pearson, I965;
Wing, 1982, 1983). Such findings suggest that any errors in Wolf's compilation of sunspots
do not in themselves explain the anomaly of 1780-1800.

7-/J.5

ENVIRONMENTAL DETERMINISM AND A SELECTION OF CURRENT GEOGRAPHICAL
LITERATURE:
A FUNCTIONAL MALTHUSIAN LINK.
T r a c e y L. P r u d h o e , Miami
U n i v e r s i t y , D e p a r t m e n t of G e o g r a p h y , O x f o r d , Ohio 4 5 0 5 6 .

Four a s p e c t s of Thomas M a l t h u s ' e s s a y s on p o p u l a t i o n c a n be a n a l y z e d
in geographic terms: 1) absolute space as the crucial element for
human subsistence; 2) the struggle between human population growth and the productive c a p a b i l i t i e s of the earth; 3) the establishment of man/land causal r e l a tionships; and 4) the concept of man as a passive element in world evolution
(e.g.
man dominated or at least highly vulnerable to the whims of nature).
The
geographic applications of these four Malthusian concepts are evident in environmental determinist writings of early 20th century geography.
Today many
geographers are involved in addressing environmental i s s u e s .
These issuses include zero population growth policy, environmental e t h i c s , a g r i c u l t u r a l production/land use, carrying capacity, natural resource use, and limits to growth.
As with environmental determinism, the geographic application of the four
Malthusian concepts can be identified within a selection of current geographic
l i t e r a t u r e addressing environmental issues.
By systematically analyzing the
Malthusian underpinnings within environmental determinism and some current geographic l i t e r a t u r e the functional linkages between the two can readily be
identified.
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MARK JEFFERS0N REMEMBERED
3:00

Richard H. Mahard, Professor Emeritus,
Department of Geology and Geography
Denison University
Granville, Ohio
43023

For almost 5D years' Mark Jefferson taught geography at Michigan
Michigan. During his long tenure his many successful students and his
numerous original and thoughtful publications were influential in shaping the
course of geography in the early decades of the 20th century.
Jefferson
himself was a student of William Morris Davis.
The speaker was one of the last of Jefferson's students to become a
college teacher of geology and geography. Examples of Jefferson's teaching
materials will be displayed and his teaching techniques discussed (and anecdotes related) in an attempt to pay tribute to this extraordinary contributor
to geographic education.
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VINYLSTANNANES VIA THE PETERSON REACTION
David Ager, Department of C h e m i s t r y , U n i v e r s i t y
2801 W. Bancroft S t r e e t , Toledo, Ohio 43606.

of

Toledo,

1-Sily1-1-stannylalkanes (1) may be prepared by a variety of
methods including alkylation of the lithium or potassium anion derived
from t r i m e t h y l s i l y l t r i - n - b u t y l s t a n n y l m e t h a n e .
Subsequent anion
formation of ( I ) , e i t h e r by d i r e c t or i n d i r e c t methods, and condensation with a carbonyl compound yields the vinylstannane via the
Peterson r e a c t i o n (the s i l i c o n equivalent of the Wittig r e a c t i o n ) .
This r e a c t i o n provides an extremely useful new method for the
synthesis of vinylstannanes which, in t u r n , can give vinyllithiums
by t r a n s m e t a l l a t i o n .

9:00

METAL COMPLEXES OF POLYMERS WITH PENDANT THIOETHER AND SULFOXIDE FUNCTIONAL GROUPS
AND THEIR USE IN CATALYSIS.
Anup Sood and Julian A. Davies, Department o f Chemistry, University of Toledo,
Toledo, Ohio 43606.

Sulfur containing compounds are well known to coordinate strongly to many kinds
of metals or metal s a l t s . Recent years have seen the u t i l i z a t i o n o f metal complexes with
s u l f u r compounds as ligands i n a number o f c a t a l y t i c reactions. In t h i s context, metal complexes o f polymers with pendant thioether and sulfoxide groups are o f i n t e r e s t because o f easy
separation and r e c y c l i z a t i o n p o s s i b i l i t i e s . This report describes the synthesis, characteri z a t i o n and c a t a l y t i c a c t i v i t y o f Platinum and Iridium complexes o f polymers with s u l f u r functional groups. Platinum and Iridium complexes, such as [PtCl 2 (PPh,)(poly-BzSEt)L [ P t C l J P P h J
(poly-BzS(O)Et)] and [ I r C l _ ( p o l y - B z S ( 0 ) E t ) 3 ] , were prepared and used i n various transformations
(e.g. c a t a l y t i c conversion o f cyclohexanone to cyclohexanol using [ I r C l 3 ( p o l y - B z S ( 0 ) E t ) g ] . The
characterization o f these complexes by NMR and IR w i l l be described and results o f some react i o n chemistry o f these complexes discussed.

o
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IMPROVED SYNTHESIS OF A DIPHOSPHINITE LIGAND FOR ASYMMETRIC SYNTHESIS
Shaver, R.J. and Davies, J . A . , Dept. o f Chemistry, University of Toledo,
2801 W. Bancroft, Toledo, OH 43606

Rhodium complexes containing chiral ligands have been used i n the asymmetric hydrogenation
of prochiral o l e f i n s . The diphosphinite ligand derived from (+)-N-phenyltartrimide was prepared
f o r the use w i t h [RhCl(cod)] 2 (cod=l ,5-cyclooctadiene) as a catalyst f o r t h i s r e a c t i o n . During
an adaptation o f the synthetic route t o the preparation o f immobilized analogs, u t i l i z i n g an
insoluble polystyrene support m a t e r i a l , the reactions o f the crosslinked polymer were found to
have lower y i e l d s , due to matrix immobility. Therefore, studies o f the reactions involved have
been performed t o determine optimum yields o f the product.
In the reaction t o form the diphosphinite, (+)-N-phenyltartrimide i s sequentially reacted
with a base and chlorodiphenylphosphine. The base used f o r optimum y i e l d s was l i t h i u m d i i s o propylamide. During the r e a c t i o n , a major byproduct(up to 50%) was formed. Efforts have been
made t o determine whether t h i s byproduct would remain immobilized ON the polymer or would be
a soluble product that could be washed o f f with appropriate solvents. The byproduct was ident i f i e d as tetraphenyldiphosphineoxide. Possible mechanisms o f i t s formation w i l l be discussed.
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9:30

A FACILE SYNTHESIS OF MONOBENZOPORPHYRINS.
David Dolphin, University of British Columbia, Vancouver, Canada.
Alan R. Morgan, University of Toledo, 280 W. Bancroft St. Toledo, Oh. 43606.

Monobenzoporphyrins have recently been shown to be minor constituents of shale
and petroleum deposits, however their genesis is at present unknown. Two current
theories for the development of these macrocycles both involve protoporphyrin IX as reactant.
In one case, Diels-alder addition of plastaquinone followed by oxidative elimination yields
the benzoporphyrin, whilst in the second case a high temperature cyclisation of the ring C
methyl-proprionate system is postulated. We have shown that PPIXDME reacts with dienophiles
to yield mono Diels-alder adducts, and that further treatment with base in the presence of
an oxidant results in aromatisation of the cyclohexyl ring to give benzoporphyrins.

10.00

TOWARDS THE SYNTHESIS OF ANTIBIOTIC M139606
Sue Mole and David Ager, Department of Chemistry, University
of Toledo, 2801 W. Bancroft Street, Toledo, Ohio 43606.

The approach we have undertaken to the ionophoric
M139606 involves the retrosynthetic disconnections:

antibiotic

The rautes to the cyclohexane and tetrahydrofuran moieties involve
stereoselective transformations which are of general applicability
in synthetic organic chemistry.

10. i c

THE THERMAL DECOMPOSITION OF CHROMIUM OXALATES.
Asif S. B h a t t i , David Dollimore and Mahra Al-Marzooqi
Department of Chemistry, U n i v e r s i t y of Toledo, Toledo, Ohio 43606.
Abstract
The study deals with the preparation of various forms of
Thermogravimetric data and differential thermal analysis
and the results verified by comparison with the chemical
shown that by varying the conditions of preparation, the
oxalates produced were different in chemical and thermal

10:30

the chromium oxalates.
data were obtained
analysis. It is
forms of chromium
properties.

THE DEGRADATION OF ASPIRIN
David Ager, Kenneth Alexander, Asif Bhatti, David Dollimore,
Timothy Koogan, Keith Mooseman and George Muhvic, Department of
Chemistry, University of Toledo, 2801 W. Bancroft Street, Toledo,
Ohio 43606.

As part of a study into the degradation of pharmaceutical products, we
have investigated the degradation of aspirin in various solid mixtures. The
major analytical tools have been thermal analytical.
The decomposition
has been studied for aspirin mixed with various "inert" solid supports
in varying ratios.
It has been found that the degradation is catalyzed
by acidic or basic groups being present in the "inert" materials which are
often used as additives for tablet manufacture in the pharmaceutical industry

THE pH OF NATURAL WATERS IN THE U.S. Bruce V. Weidner, Department of Chemistry,
Miami University, Oxford, Ohio 45056

10:45
Since June of 1977 samples of natural waters - i.e., rivers, lakes, streams, and
ponds have been tested on the spot for their pH's. This has been of the surface
waters. Most of the rivers have been collected from the bridges over the rivers.
Over 2500 samples have been collected. The pH of the lowest thus far has been 3.0 and this
from an acid mine stream. The majority of the samples have been taken from east of the
Mississippi River. The data will be presented by pH ranges as 6.6 to 7.0. Also by the states
involved and some by the fair sized rivers at different locations.
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ELECTRONEGATIVITY A N D H0M0P0LAR (H0M0AT0MIC) BOND ENERGY.
R. Thomas M y e r s , D e p t . o f C h e m i s t r y , Kent S t a t e U n i v e r s i t y ,
K e n t , OH 44242

Electronegativity i s defined as "the power of an atom in a molecule
to a t t r a c t electrons to i t s e l f " .
I t follows that the bond energy
in a homopolar bond should be high, if the electronegativity of the element
i s high.
I t turns out that electronegativity divided by bond length gives
a good straight line when plotted against bond energy.
(The nonmetals of
the second period deviate.)
An important preliminary question was:
what electronegativity scheme to
use?
The scheme of Allred and Rochow applies to more elements than any
other, but depends on the screening rules of Slater.
The l a t t e r seem crude
and almost offhand.
A comparison with three other sets of screening constants showed excellent correlation, so i t is justifiable to use the Slater
screening constants in calculating electronegativity.

9 (71(71
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THE MODE O F A C T I O N OF CHLORAMPHENICOL
Ashraff Rampersaud and David Ager, Department of Chemistry,
U n i v e r s i t y of Toledo, 2801 W. Bancroft S t r e e t , Toledo, Ohio 43606.
Chloramphenicol i s an a n t i b i o t i c which i s believed to act in a
manner s i m i l a r to erythromycin.
NMR spectroscopy has been used
to i n v e s t i g a t e the i n t e r a c t i o n s between the drug and model RNA
substrates.
This has led us to i n v e s t i g a t e new methods for the
s y n t h e s i s of n u c l e o s i d e s , which involves s e l e c t i v e p r o t e c t i o n
techniques.

2:15

THE MODE OF ACTION OF ERYTHROMYCIN
C i n d y Sood a n d D a v i d A g e r , D e p a r t m e n t s
U n i v e r s i t y of T o l e d o , 2 8 0 1 W. B a n c r o f t

of C h e m i s t r y ,
S t r e e t , Toledo,

Ohio

43606.

Erythromycin i s a broad spectrum a n t i b i o t i c which has been
shown to i n h i b i t b a c t e r i a l c e l l wall growth by binding to RNA. The
nature of t h i s i n t e r a c t i o n has been studied with model compounds
by nmr spectroscopy.
The 1H and
C spectra of erythromycin
has, t h e r e f o r e , had to be unambiguously assigned; both spectroscopic
and chemical means have been used to achieve t h i s .

•p. on

QUANTITATIVE STRUCTURE-ACTIVITY RELATIONSHIP STUDIES OF PHENOTHIAZINE
ANTIPSYCHOTICS. Gregory R. Magyar and Chun-che T s a i , Department of Chemistry
Kent S t a t e U n i v e r s i t y , Kent, Ohio 44242

Quantitative structure-activity relationships have been investigated for 32
phenothiazine derivatives which have shown antipsychotic activity. Antipsychotic
activity data from a conditioned-escape response test with rats was correlated with electronic
and hydrophobic substituent effects and with side chain effects using multiple regression
analysis. Electronic and hydrophobic effects of the substituent in the 2 position were
represented by sigma (para) and pi constants, respectively. An indicator variable was used to

37

distinguish the more active compounds with a 3-(4-methyl-l-piperazinyl)propyl side chain from
those with a 3-(dimethylamino)propyl side chain attached to the ring nitrogen. One of the most
satisfactory regression equations takes the form of
log CI = 0.185 + 0.242 (pi) + 0.525 (sigma) + 0.311 (piperazinyl indicator)
in which CI is a measurement of antipsychotic activity. The correlation coefficient for this
equation-is 0.830 and the standard deviation is 0.221. The regression equations provide a
quantitative estimation of the antipsychotic potency of phenothiazine analogs and may also
provide useful information for the rational design of more effective antipsychotic agents.

3 • 171(71
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CO-CRYSTALLIZATION OF INTERFERON-INDUCING DRUG ETHIDIUM BROMIDE WITH NUCLEIC ACIDS.
Mary E. Maxwell, Cheryl L. Judy, Kathryn M. Borgelt, Annette M. Korbas, John N.
Cucuras, and Chun-che Tsai, Department of Chemistry, Kent State University, Kent,
Ohio 44242

Ethidium bromide is known to interact directly with double-helical nucleic acids,
possibly by intercalation of ethidium bromide between adjacent base-pairs along the double
helix. The precise stereochemistry of ethidium bromide-nucleic acid interaction can only be
revealed by single-crystal X-ray diffraction studies of ethidium bromide-nucleic acid complexes.
This study focuses primarily on the co-crystallization of ethidium bromide with oligonucleotides
(such as (pdApdT) 2 , (pdTpdA) 2 , (pdApdT) 3 , (pdCpdG) 2 , (pdGpdC) 2 , and (pdCpdG)3) in order to
obtain single crystals of ethidium bromide-oligonucleotide complexes suitable for X-ray diffraction studies. We have developed a micro-scale method for co-crystallization of ethidium bromide
with oligonucleotides. Controlled slow evaporation and vapor diffusion are used as the driving
forces to crystallize the drug-nucleic acid complexes. The organic solvent components used in
the slow evaporation and vapor diffusion are methanol (MeOH) and 2-methyl-2,4-pentanediol (MPD).
By making the MeOH concentration in the solution containing the drug and oligonucleotide higher
than the MeOH concentration in the reservoir in a closed system, slow evaporation of MeOH from
the solution will occur. This process is further retarded by setting proper concentrations of a
non-volatile organic substance like MPD in both sample solution and reservoir. The size and
morphology of the drug-nucleic acid complex crystallized are affected by the proper control of
slow evaporation, vapor diffusion, solution composition and pH conditions.
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USE OF THE APPLE COMPUTER IN THE SCIENCE CLASSROOM
Dr. Evan McFee and Dr. Tom Hayes Bowling Green State University
Bowling Green, Ohio 43403

In the past the science classroom has been a very effective learning
environment. However, the micro-computer offers new and additional ways
to facilitate learning in this area. What are some of the unique capabilities that
make the Apple computer especially useful in science teaching? How are some of the
programs designed to meet specific educational objectives in the sciences? This
presentation will focus on these answers, and discuss how the Apple computer can
expand and enhance the science teachers effectiveness in the classroom. Also it
will review and discuss some of the major programs that are available today for use
in science teaching.

9>30

IMPLEMENTING MEANINGFUL COMPUTER-ASSISTED PROGRAMS IN THE SCIENCE CLASSROOM
Dr. Joy S. Lindbeck, The University of Akron, Akron, Ohio 44325, Ernie Carnes,
Hudson High School, 77 N. Oriatt St., Hudson, Ohio 44236

Decisions about using computer-assisted programs in the science classroom must be
based on the research literature and the instructional needs of the students plus
the availability of the software both commercial and teacher-prepared. A motion-time computer
assisted instructional project utilizing a displacement-time graph in physics will be demonstrated.
A series of three drill and practice programs are presented with the use of graphics. They are
designed to help the student better understand the relationships between the motions of an object and graphs representing its motions. The questions which accompany the graphs are presented in the multiple-choice and sequential-multiple-choice format. Featured are: high resolution graphics; random reinforcements for correct responses; and on-disk record keeping system
with text files. An analysis of pretest and posttest data indicates the success of the program
in meeting the instructional needs of students.
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CORPORATIONS, COMPUTERS, COMMUNITY AND SUMMER TECH "83
Robert E. McNemar, Director Academics, Columbus Public Schools, 2200 Winslow Drive,
Columbus, Ohio 43207

The nation's largest community computer education program, SUMMER TECH '83, took
place July 18 through August 12 at the Columbus Public Schools' Mohawk Middle School
located in downtown Columbus, Ohio. The community computer education program was jointly sponsored by the Columbus Public Schools and College of Education of The Ohio State University. Enrollment for the program exceeded the projects original target of 10,000 registrations. There
were over fifty different courses in a wide range of computer skills, from Computer for Kids to
Assembly Language.
Start-up costs totaling over 1/2 million dollars were funded in part by local businesses.
Because of this and similar kinds of support, the cost of the ten hours of instruction for
participants was only twenty dollars.
The Ohio State University, College of Education played a major role in assisting in the development of the curriculum, training teachers and conducting an evaluation of the program. The
Columbus Public Schools administered the program and utilized instructors from Columbus Public
Schools, surrounding school systems, The Ohio State University and local corporations.
The summer program was open to students of all ages. In classes, elementary school children
worked side by side with senior citizens. The youngest SUMMER TECH student was three and the
oldest eighty-three.
Plans are being formulated for an enhanced SUMMER TECH '84.

10:15

THE EFFECT OF MICROCOMPUTER USE ON COMPUTER AWARENESS OF COLLEGE STUDENTS.
Rosanne W. Fortner and Victor J. Mayer, The Ohio State University, 059 Ramseyer,
29 W
* Woodruff, Columbus, Ohio, 43210.

The effect of frequency of computer use upon attitudes toward computers was
studied. A modified intensive time-series design was used to collect data on
enjoyment of computer use, anxiety toward using computers and self perception of ability
to use computers. The subjects were college students enrolled in an introductory environmental management course. No differences were found between the control and experimental
groups on the three factors. However a different pattern of attitudes seemed to emerge.
Those students using the computer exhibited more stable attitudes. It would appear therefore that although increased use may not improve attitudes it does cause them to become
more stable.

10:30

RELATIONSHIPS AMONG SELECTED VARIABLES AND THE NUMBER OF SCIENCE COURSES COMPLETED
BY BLACK HIGH SCHOOL SENIORS Dr. Ellen Goggins, Litchfield Middle School, 1540
Fairfax.Rd., Akron, Ohio 44313 Dr. Joy S. Lindbeck, The University of Akron, Akron,
Ohio, 44325

The problem in this study was to identify a set of variables which characterize black
secondary science students. The population consisted of a subsample of 3,963 black high school
seniors from The High School and Beyond 1980 Base-Year Survey. Multiple linear regression procedures were used to determine the F-tests. The alpha level was .05.
A signficant relationship between socioeconomic variables and science class selection by black
high school seniors was indicated. Also significant relationships were found for locus of control, mother's level of education, mother's expecation, math standardized scores, English
grades, and self-concept. The effect of mother having worked accounted for no significance.
The effect of self-concept and the effect of locus of control were not related significantly to
science class enrollment over and above socioeconomic variables.

10 • k5

A BLUEPRINT FOR PRESERVICE EDUCATION FOR SECONDARY TEACHERS OF SCIENCE AND
MATHEMATICS TO MEET THE IMPLICATIONS OF THE REPORTS,OF THE NATIONAL SCIENCE BOARD
COMMISSION AND THE CARNEGIE FOUNDATION FOR THE ADVANCEMENT OF TEACHING
Dr. Joy S-oLindbeck The University of Akron, Akron, Ohio 44325

The National Science Board Commission recommended the establishment of higher admission, curriculum, and graduation, standards for future teachers of science and mathematics. It
also asserted that the primary requirement for secondary school teaching should be a full major
in the subject matter to be taught. The Carnegie Foundation for the Advancement of Teaching
recommended a fifth year of preservice training to accommodate a major in one academic discipline as well as core education subjects.
A blueprint for preservice education of secondary teachers of mathematics and science proposes a
five year program with a B.A. (or B.S.) from the College of Education and a B.S. (or B.A.) in
Mathematics or in a Science. A dual program would accommodate an intensive treatment of science
or mathematics subject matter which is mandatory for later scheduling of graduate courses in the
discipline as part of inservice work and/or graduate degree work. The dual program would also
accommodate a professional background in computer applications, behavioral and social sciences,
a methods course plus student teaching. Specific courses will be cited within the various
degree programs.

39

SECTION H. SCIENCE EDUCATION
SATURDAY/ APRIL 28/ 1984

SECOND MORNING SESSION

WICKENDEN 322

SPENCER REAMES, PRESIDING

9 "00

SIMPLE SOLAR ENERGY EXPERIMENTS FOR THE PURPOSE OF ENHANCING SCIENCE EDUCATION.
B. W. Fintel and G. S. Jakubowski. Department of Mechanical Engineering, University
of T
° l e d o > Toledo, Ohio, 43606.

Since a greater emphasis is placed on utilizing solar energy as an alternative
energy source, the need for solar energy awareness grows stronger. Two substantial problems
encountered in solar energy education are: (1) providing the opportunity for students to gain
hands-on experience; and (2) gaining access to effective low-cost equipment. In an attempt
to alleviate these problems, a solution is offered through which the students can not only
understand the mechanism by which solar energy works, but realize the potential that this alternate energy source can provide.
This presentation describes the construction of several low-cost,small-scale solar energy
devices that would enhance experiments in the science education curriculum. The devices presented represent a sampling of the several ways that solar energy can be utilized such as concentrating and non-concentrating thermal systems, both active and passive, and photovoltaics.
Above all else, emphasis is placed on simple construction utilizing common inexpensive materials.
The use of these simple experiments can be fun and challanging to students of all ages.

INTRODUCING SOME HISTORY OF SCIENCE INTO PHYSICS COURSES.
State University, Stark Campus, Canton, Ohio 44720

Myra R. West.

Kent

9:15
Most secondary and post-secondary physics courses cover physical p r i n c i p l e s and
concepts, formulas, and mathematics. There is l i t t l e exposure to biographies of
the persons who discovered those physical p r i n c i p l e s or who contributed to the
development of the various concepts. Nor is there any attempt to put these discoveries and
developments into a h i s t o r i c a l perspective.
In an e f f o r t t o correct this deficiency in the lack of some sense of the history of
physics, the author has set aside a few minutes at the s t a r t of each class to identify an
event in physics which had occurred on that date. The events i d e n t i f i e d include b i r t h s of
p h y s i c i s t s , announcements of discoveries of physical phenomena, and publications of s i g n i f i cant papers concerning physics. These few minutes allow f o r the introduction of topics not
contained in the course and give an opportunity f o r b r i e f biographical sketches of p h y s i c i s t s .
This "event of the day" can also serve as an advanced organizer f o r topics covered in the
course.
WORKSHOP FOR SCIENCE AND MATH TEACHERS • Clifford R. Schrader. RFD #4,
Box 4078.New Philadelphia, OH 44663.
Q,M
A workshop for high school t e a c h e r s of b i o l o g y , c h e m i s t r y ,
and mathematics w i l l t a k e p l a c e from June 18-22 a t t h e Tuscarawas
County Branch of Kent S t a t e U n i v e r s i t y .
Twenty t e a c h e r s , each of
Biology, Chemistry, and Mathematics w i l l be s e l e c t e d .
Participants
w i l l l e a r n t h e most r e c e n t r e s e a r c h r e s u l t s i n s c i e n c e t e a c h i n g
and s u c c e s s f u l t e a c h e r s w i l l share t h e i r i d e a s .
This workshop i s funded by l o c a l companies and a major p a r t of t h e
w i l l be e x p l o r a t i o n of t h e r e l a t i o n s h i p between s c i e n c e and mathematics
t e a c h i n g and i n d u s t r y .
The g o a l s , p h i l o s o p h y , a n d means of implementing t h e workshop w i l l be
d i s c u s s e d and s p e c i f i c examples w i l l he g i v e n .
SCIENCE EDUCATION IN THE PEOPLE'S REPUBLIC OF CHINA TODAY. James Y. Tong, 175
Clippinger B u i l d i n g , Chemistry Department, Ohio U n i v e r s i t y , Athens, Ohio 45701.

10:00
Science and engineering education in the People's Republic of China today is
examined in detail, based on observations made by the author on four visits to the
PRC in the last four years, interviews, and Chinese documents. The current
educational programs since 1977 are compared with Chinese education before 1946 observed by the
author and with American education today.
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INVOLVING SECONDARY STUDENTS IN LEGITIMATE RESEARCH —
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A PILOT PROGRAM

Kenneth J. Osicki
Cleveland School of Science
1440 Lakeside Avenue
Cleveland, Ohio 44114

Secondary students often do research projects for science fairs. However, involving these
students in higher level research programs may provide the student with opportunities to learn
skills and to have professional interactions not usually associated with the science fair
approach to student research. The Cleveland School of Science has developed a pilot program
involving a small group of selected students in the study of a small pond associated with an
old, established summer camp for urban children. The students had the problem of providing
data necessary to define an appropriate plan for restoring the pond to a condition useful to
the needs of the camp and its campers. The project involved resources provided by the
Cleveland Public Schools' Resident Environmental Classroom Program, the University of Akron,
and the Cuyahoga Valley National Recreation Area. Students were provided training in
surveying, mapping, water chemistry and freshwater biology, and planning for research. This
paper discusses the general project plan, use of resources, and outcomes. Recommendations
for similar programs are provided with a brief overview of how this activity has been
modified for the 1983-84 academic year.

THE CINCINNATI ACADEMY OF MATHEMATICS AND SCIENCE (CAMAS)
APPEALS TO BUSINESS AND INDUSTRY
2:00

Lloyd Watts, Woodward High School/CAMAS, 7001 Reading Road, Cincinnati, Ohio

1+5237

The CAMAS program was developed to fulfill a need for minority students versed in
mathematics and science. This need was expressed "by the business and industrial
community following a study by the Kettering Foundation on alternative or magnet schools. The
academy was founded in 197*+ and specifically fulfills the need as it was identified, by providing students with an intensive study of mathematics and science in grades seven through
twelve. Specialized curricula stressing pre-engineering, biomedical studies and technical
studies for juniors and seniors, prepare non-traditional students to enter advanced degree
programs at institutions of higher education. Components of the paper will include:
1. Program development
2. Program goals
3. The specialized curriculum
h. The appeal to industry and business
a. Practicum - work program
b.
National Technical Association - Adopt-a-Tech Program
c. University of Cincinnati (Role models and tutors)
d. Procter & Gamble/Partners in Education program
5- Resulting data and projections 1980-8U

2:30

THE INVOLVEMENT OF THE BELL LAB PROFESSIONAL WITH THE COLUMBUS SCHOOL STUDENT
Gerard J. Tankovich - Math, Health and Science, Monroe Traditional Middle
School, 474 North Monroe Avenue, Columbus, Ohio 43203

Student involvement with the Bell Lab program will be shown through a video tape
of the students working with scientific experiments. Lessons used by the Bell Lab professionals
will be explained and the objectives of the program identified. You will be given a chance to
touch and look at some of the student's work. The total process of student selection, commitment and expectations will be detailed and the outcome of preparing these students for careers
in science will be emphasized.
The "Adopt a School" philosophy used by industry is very important to the public schools
and the science community. The expertise of Community Professionals can help make a good
science program -- great! The cooperation of Bell Labs and Monroe Traditiona Middle School is
an example of the success of the "Adopt a School" program.

Q.00

INDUSTRY-ACADEMIA COOPERATION AT WORK: BATTELLE YOUTH SCIENCE PROGRAM
David Lewis, Battelle Youth Science Program, 546 Jack Gibbs Blvd.,
Columbus, OH 43215

Now in its second year of operation, the Battelle Youth Science Program is a
two-year program for gifted and talented science and mathematics students of
the Columbus Public Schools which owes its successes to positive working relationships
with industrial and scientific organizations in Central Ohio.
The program is the result of a grant to Columbus Schools from the Battelle Memorial
Institute Foundation. Its operation is supported and supervised by a governing board
and an advisory committee, both of which are composed of representatives of the Columbus
area industrial and scientific community as well as representatives of Columbus Schools.
Students participating in the program have a greater than ordinary opportunity to interact with practicing scientists through field trips and invited lectures. They also carry
on individual research under the mentorship of area scientists.
This paper describes the operation of the program, its interfaces with the real world,
some of the problems overcome, and student achievement to date as a result of this
exercise in industry-academia cooperation. Some suggestions are offered for the benefit
of others who might desire to begin a program of similar design.

A BUSINESS/EDUCATION PARTNERSHIP FOR FUTURE SCIENTISTS AND ENGINEERS
Howard H. Schumacher, Jr.
Dayton Career Academy
441 River Corridor Dr.
Dayton, Ohio
45402
The Engineers Club of Dayton Foundation has made excellent progress in recent years
toward its goal of promoting science and engineering careers for the youth in the Miami
Valley area. Our Engineering and Science Careers Program (ESCP) for talented high school
seniors has completed its third year. ESCP identifies students that are potential
engineers and scientists and gives them an opportunity to test their interest, ability
and aptitude through involvement in full-time summer employment and Saturday business
visitations during the academic year. To date seventy high school students have benefited
from this program. All 43 students from the first two classes are now enrolled in college
and have selected a course of study in science or engineering. Three more programs to help
promote science and engineering have been added during the past year. These include (l)
Engineers in the Classroom, (2) Microcomputer Basics for Teachers and Students, and
(3) Science Enrichment for Minorities.

2 , r

"CLEVELAND'S TEACHER INTERNSHIP PROGRAM: A NEW ALLIANCE BETWEEN BUSINESS AND EDUCATION"
Joseph H. Chadbourne (Institute for Environmental Education, 8911 Euclid
Avenue, Cleveland, Ohio 44106)

The Institute for Environmental Education coordinates an educational service program among Cleveland area businesses and schools designed to update Science/Math
teachers and to bring new information to the classroom while providing business
with part-time, professional technologists. Cleveland's Teacher Internship Program (CTIP)
includes summer and/or year-long internships, a seminar series, and a curriculum development
component. All participants enroll for graduate credit at Cleveland State University. Over
70 Internship units have been completed since 1980 by elementary, secondary, and university
faculty at companies including Cleveland Electric Illuminating, East Ohio Gas, Ohio Bell,
Eaton, Parker Hannifin, Mogul, Republic Steel, Sohio, TRW, GE & others. Typical internships
include Biochemical Research, Material Testing, Energy Conservation, Statistical Analyses,
Systems Analysis, Computer Programming, Training, Technical Writing, Data Processing, Finance
& Accounting, and Marketing. Seminars have focused on Energy, Economics, Computer Literacy,
and Robotics and High Technology. As a result, teachers have created new learning activities
for their students at all grade levels and subject areas represented. And in turn, companies
have acquired the technological services they might otherwise acquire by hiring away Math
and Science teachers from the school systems. The Director of the Program will present these
reports in detail.
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SCIENCE FOR ALL HIGH SCHOOL STUDENTS. Stephen W. Barber, Retired Senior Scientist
in Industrial Research, 3806 Glendale Avenue, Toledo, Ohio 43614.

1 \k5
Senior high schools have never required science literacy for every student. They
have offered only the sciences as elective specialties apart from an assumed to be
less relevant to our common culture than the humanities, required regardless of
special interests. Science as Wissenschaft (defined as all scholarship including the humanities) has been misconceived and tacitly neglected as of limited relevance in both sciences and
humanities. The schools, in consequence of this monsterous error, produce limited numbers of
nominally literate specialists and unacceptable numbers of illiterate in all scholarship,
precisely as they are unintentionally designed to do. Better performance will require radical
reforms in the educational system and the society that shapes and supports it.
The reform required puts science, redefined as the one of the humanities that comprehends
all others and shapes
our modern culture, at the center of the high school curriculum where,
as the best developed mode of learning, it applies to and unifies all knowledge and defines the
ultimate need of every person: a common (consensual) understanding of the self, the society, and
the world of things and other beings in the four dimensions of cosmic space and time; the
topology and history of the universe--an enormous agenda for teenagers but no less than they need
and no more than a democracy owes every one of them. With out some such rational understanding
of these ultimate concerns they are lost sans hope or faith in science and religion in a mindless universe in which they cannot cope.
2:15
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KATHY JOHNSON
SCIENCE EDUCATION CONSULTANT
THE OHIO DEPARTMENT OF EDUCATION

AN ELEMENTARY SCIENCE, MATH & ENVIRONMENTAL INTEGRATED CURRICULUM
Barbara L. Wolfe, Berwick Alternative School, 2595 Scottwood Road
Columbus, Ohio 43209

Recently there has been an increased interest Dlaced on science and education, As a
result of this interest, Columbus Public Schools opened Berwick Math/Science Environmental Studies Alternative School in the Fall 1983. The professional staff was charged with
the responsibility of developing the philosophy and curriculum for the school. A conscientious
effort was and continues to be made to integrate these subjects (Math, Science, Environmental
Studies) into other areas of the curriculum. The science program is directed toward learning
concepts and their relationships rather than scientific facts. In doing so, we encourage their
enthusiasm for understanding and using the scientific process as it relates to their stage of
personal development. Math is a logical system of ideas that relate to other fields of learning.
Berwick uses math as a tool to help students develop educationally in much the same way as the
study of science. Student progress is monitored through the use of microcomputers. Computers
are also used by students as an instructional aid in diverse areas of learning. Programming
skills are also taught. Berwick considers environmental education to include all of the factors
which expand students' ability to use, to understand and to care for the environment. Both a
land lab and resident camping (grades kindergarten through fifth) are a part of the program.
Using the community as a resource is vital to the school curriculum. Students benefit from
community efforts to help the school as well as contributing their services to the community.

3'00

STUDENT ENRICHMENT RESOURCE PLANNING.
Anneliese DiGiacomo, Biology Department, Butler High School,
6 0 0 So
* D:"-x:'-e D r i v 6f Vandalia, OH 45377.

The objective of Student Enrichment Resource Planning (SERP) is to establish
effective curriculum related field experiences. This particular plan was
jointly developed by the Dayton Museum of Natural History and the Biology Department of
Vandalia-Butler High School. It was designed to provide supplemental information in a
timely manner and to create an awareness within the students of the potential of external
resources.
Prime requirements of the plan were: (1) that it be capable of handling all of the High
School Biology students at the same time (approximately 200 students) (2) that the plan be
capable of maintaining interest and motivating the students for a full day.
Careful preplanning and coordination with the Educational Director at the Museum led to
the development of a very effective plan. The core of the plan consists of seven distinct
staff conducted workshops and a self-guided tour with an attendant questionnaire. Besides
attendence at several workshops, the students were required to complete the tour
questionnaire during their visit.
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"... AND WE'VE ONLY SCRATCHED THE SURFACE", THE GROWING RELATIONSHIP BETWEEN
BELL TELEPHONE LABORATORIES AND MIFFLIN MIDDLE SUPER SCHOOL,
Brian J. Terrell, Mifflin Middle SUPER School, 3000 Agler Road,
Columbus, Ohio U3219

Mifflin Middle SUPER (Scholastic Understanding Provides Educational Rewards) School
and Bell Telephone Laboratories have developed a working relationship effecting the
positive merits of both the public and private sectors. The increased availability of microcomputers in homes and schools has made it imperative that educators find ways to maximize
their use in the classroom for all students. Computers provide a way of thinking, recording,
comparing, evaluating, and measuring quantitative relationships in the Language Arts, Social
Sciences, and Scienoes. Acquisition of "Computer Awareness" skills provides students an
opportunity to: learn a simple programming language; use computers to solve problems; and
see the ways that computers affect their lives. Mifflin Middle SUPER School, in conjunction
with Bell Telephone Laboratories, have developed and implemented a program entitled "Computer
Awareness" which is currently being offered to all Mifflin students. This innovative program
is a 3-year sequentially developed course meeting five (5) days a week for 7i weeks.

A CARING INDUSTRY CAN MAKE A DIFFERENCE. Mae J. Welch, Champion Middle School,
1270 Hawthorne Avenue, Columbus, Ohio 43203.
5 \ 30

With an ever-increasing number of students dreading the thought of taking math and
science courses in middle and high school, there is a growing need for science and
its related fields to be taught in an exciting, motivating manner, enabling the
acquisition of knowledge and skills necessary to become good science/math students. The primary purpose then is to involve students in projects which "turn them on" to science technology.
A group of engineers from Bell Laboratories, a division of Western Electric, voluntarily offers
a bi-weekly awareness hands-on experiment program in science technology on topics such as Magnetism, Electricity, Aerospace, Astronomy, Weather, Buoyancy, Chemistry, "Hot Air Ballooning"
and Computer Science. Many tours are provided giving the students visual experiences for motivation purposes. The engineers also assist in career planning, provide science fair tutors,
and help judge in local and district science fairs.
This program has inspired students, parents, and teachers to such an extent that we have implemented the program in other schools. Many of the students who were chosen to participate in
this learning experience show much more interest in their class work. They all do science/math
projects, and they are able to relate better to things happening around them. The most unique
aspect of the program is the positive relation which the community, parents and school exhibit
in developing a reassuring, helpful, and enjoyable method of educating our youth.
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A GENERAL ANALYSIS OF MORTUARY PRACTICES AT PEARSON VILLAGE.
Bay Volunteer Corps, 2140 CR 259, Fremont, Ohio 43420.

Tim Abel, Sandusky

8:45
A total of 403 human burials have been recovered from the late prehistoric
Pearson village site (33SA9), which is located in north-central Ohio. The
dead were interred in approximately twenty distinct manners. The burial
programs used appear to have been related to the social positions of the deceased persons,
although such relations are currently only partially understood. Temporal variations also
exist.

n.ir

OHIO'S ISSUES IN AGING FOR THE 1980S
William Laurie, U. S. General Accounting Office, Room 2933,
1240 East Ninth Street, Cleveland, Ohio 44199

State Conferences on Aging were held in the 50 states from September 1980 through
June 1981. These conferences developed a menu of issues to be addressed in the
1980s. We have computerized and analyzed over 4,000 issues using a model that relates issues
to dimensions of older people.
The results: Ohio's issues regarding older people were similar to those of the nation.
Over 40 percent of the national issues and Ohio's issues were economic. Although nationally
social issues are the next primary area of concern, Ohio places as much emphasis on health
as social issues. Although most states recommend that the older persons' economic situation
can be improved through reducing service costs (59 percent), Ohio recommends that economic
problems be resolved through increasing/maintaining income through employment and other
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benefits. A further analysis of the economic dimension reveals that Ohio believes the
best way to increase/maintain income for older persons is through employment programs.
Thirty-seven percent of the recommendations suggest these programs be implemented.
Issues relating to health problems in Ohio focus on having professionals learn more
about aging and how to prevent or treat the prevalent disabling illnesses. Our paper will
describe more outcomes of our analysis.

O.Q0

CHARACTERISTICS OF OCCUPATIONAL ALCOHOLISM PROGRAMMING REFERRED CLIENTS IN AN
ALCOHOLISM TREATMENT FACILITY: A PILOT STUDY. Silvia Henriss-Edwin Shaw Hospital1621 Flickinger Road-Akron, Ohio 44312.
The present study was conducted to determine the characteristics of a sample of
clients referred to an alcoholism treatment facility through the occupational
Alcoholism Programs of area businesses and industry. Descriptive statistical data
were collected in terms of; socio-economic status, work history and performance,
social support network, personality traits (MMPI), intellectual functioning
(Culture Fair), and prior treatment history. These data were compared to recently
established national research findings (NIAAA, 1982) on the nature of employees
identified as alcoholic or problem drinkers in the workplace. Comparison of the
data provided preliminary information regarding the similarity, in specific
criteria, of the treatment sample to the national findings. This information was
utilized by the treatment facility to establish guidelines for the implementation
of a longitudinal research project of the impact of alcoholism treatment on posttreatment work performance. The data also facilitated discussion on the relative
effectiveness of individualized treatment planning to meet the specific needs of
Occupational Alcoholism Programming referred clients both within the treatment
setting and upon returning to work.

q.rr

LONG-TEEM SOLAR AND CLIMATIC CHANGES AND THE OUTBHEAK OF HUMAN EPIDEMICS. John F.
Wing, Stanley L. Mickel, II and Steven McFarland, Departments of Psychology,
Languages, and History, Wittenberg University, Springfield, Ohio 1+5501.

Expanding on Eddy (1976, 1977), Stuiver and Quay (lQ80) used a comparative analysis
of solar activity (sunspot numbers), auroras, and I'+C production rates (adjusted
for biospheric residence time) from AD 1000-1860 to identify three periods of anomalously low
solar activity: the Wolf minimum, 1282-131+2; the Spb'rer minimum, lUl6-153^, and the Maunder
minimum, l65i+-171^. Suggested turbulence in the sun's convective layer suppressed the solar
cycle for 60, 118, and 60 yrs., respectively, with intervals between of 120-300 yrs. Because
these periods also have been shown to toe "mini ice ages" (Chang, 1976; Lamb, 1977* 1982;
Yoshino, 1978) with constriction of arable land and major population shifts, we decided to examine epidemic records for associated epidemic outbreaks. Cha's virtually complete list of
Chinese epidemics (McNeill, 1976) was used including his enumeration of extent of "provinces"
affected. Allowing a 1+0-yr. solar-climatic lag (Eddy, 1976, p. 87), the epidemic frequencies
associated with these three solar minima were almost 50% greater than those associated with
"before-after control periods of combined equal duration. (The binomial test yielded z = 3.1^
(p < .001).) Using number of "provinces" affected toy epidemics, z = 2.55 (p < .02). Because
of the close parallel between Chinese and North European climates over most of this period
(Lamb, 1982), these results are validly contrasted with epidemics in Europe, especially the
black plague of I3I+6 and its recurrent outbreaks (the swarte db'den of 1555» the sorte d^d, 1605).
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SECTION BUSINESS MEETING
FACTORS INFLUENCING STUDENTS' PERCEPTIONS OF COLLEGE RECRUITMENT ACTIVITIES.
Linda G. Bigler, Kathleen Piker King, and Noriko Kobayashi. Department of
Sociology, Mount Union College, Alliance, Ohio 44601.

As institutions of higher education experience declining enrollments, it
becomes increasingly important to determine what factors motivate students to
choose particular institutions. This paper examines one aspect of that complex decision
process by analyzing perceptions of recruitment activities.
One of the interesting findings is that students received most of their information from
campus visits and rated this factor as the most important factor in their decision process.
With respect to variable interrelationships, students with science and education majors were
more influenced by friends to attend the college than other majors were. And alumni had a

significant influence over the undecided major. Students who began choosing a college in their
junior year of high school were more positive in their evaluations of recruitment
activities, and rated guidance counselors and high school teachers as not being very
important sources of information.
Two factors emerge from the analysis as determining college choice, campus visit and
when the decision was made to attend college. Each represents a different type of variable,
suggesting the need to explore the influence of social, psychological, and organizational
factors in the choice of a college.
THE TROUBLED HISTORY OF THE BLUE BANKS PREHISTORIC VILLAGE SITE. Jonathan Bowen,
Ohio Historical Society, 1982 Velma Avenue, Columbus, Ohio 43211.
The Blue Banks village site (33SA10), which is located in Sandusky County,
Ohio, was occupied by several hundred persons for about a decade or two
in the 15th century A.D. Unfortunately, it had been a favorite resort for
looters and vandals for half a century. Recently, however, a program of
education and informal social control has completely curbed such activities.
SOCIAL ANALYSIS OF PUERTO RICAN SOCIETY. Alberto Arroyo.
The University of Akron, Akron, Ohio 44325.

Department of Sociology,

2:15
The most significant literature, both primary and secondary, dealing with
social analysis of Puerto Rican society is critically reviewed. A ninety year
period (1890-1980) is surveyed, following a basically chronological approach
combined with an exposition of the broad theoretical trends and their underlying
assumptions. A sociology of knowledge approach, where all intellectual production
is seen as conditioned by the socio-economic base, informs the analysis of the
literature dealing with the origins, literary stage, socio-scientific stage,
and present conditions and trends in the social analysis of Puerto Rican society.
The socio-scientific stage, in turn, is divided into American functionalism and
an emerging autonomous Puerto Rican sociology.
TOWARD A CLARIFICATION OF THE CONCEPT OF SOCIAL SUPPORT. Naoko Oyabu, Department
of Sociology, The University of Akron, Akron, Ohio 44325.

2:30
The concept of social support has begun to receive a substantial amount of
attention from social scientists in recent years. Numerous studies provide
evidence to indicate a significantly negative relationship between social support
and the onset of various illnesses. Social support also has been found to have
a significantly positive relationship to recovery from illness and to
rehabilitation. Social support, therefore, is a variable that should not be
ignored in the study of illness and recovery from illness. However, the concept
of social support has not been defined or measured consistently by researchers
working on this topic. This paper presents a review of the literature on social
support. Consistencies and inconsistencies in the definition and measurement of
social support are identified. Suggestions for further study of this important
concept are offerred.

2:^5

THE FAMILY LIFE CYCLE, THE FAMILY PARADIGM, AND STYLES OF MARITAL ADJUSTMENT:
TOWARD A SYNTHESIS OF THREE TYPOLOGIES. T. Neal Garland, Department of
Sociology, The University of Akron, Akron, Ohio 44325.
Numerous typologies of various aspects of family life have been developed
over the years. Most often, such typologies have focused on a very limited
number of aspects of family life. The result is that these typologies is more
limited than might be desired. This paper presents a synthesis of three
influential typologies of the family that have been presented in social science
literature: the family life cycle, the family paradigm, and styles of marital
adjustment. The relevance of this synthesis to clinical fields such as family
medicine and family therapy is discussed.
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ESTABLISHMENT OF A LAND LABORATORY FOR OUTDOOR ENVIRONMENTAL EDUCATION EXPERIENCES

8 : if 5

FOR STUDENTS IN GRADES K-8. Robert E. Rohrbaugh, Jackson Middle School, 7355
Mudbrook Street, Massillon, Ohio 44646

The site developed for the Jackson Local School District's land laboratory is a
19 acre open field and woodland habitat located fn Jackson Township of Stark County.
After being shown the advantages and need for an outdoor education facility, the Jackson Board
of Education gave its unanimous approval and endorsement for the land laboratory.
As a first step in developing the land laboratory, a nature trail was constructed by
mowing brush and sawing down some trees. To improve the trail, woodchips were spread over it
and railroad ties placed over ditches and wet areas. Additionally, 20 numbered posts were
installed to identify special features along the trail.
Funds from paper drives and a $5,000 Ohio Department of Education, Title IV-C, Unit Grant
were used to purchase needed materials and equipment for environmental education lessons. To
make access easier for students, a 40 ft. bridge was constructed by a group of boy scouts and
volunteer teachers across a stream leading to the land laboratory. A compass course has also
been constructed. Many future facilities are planned for the land laboratory including an
outdoor seating area, pond, observation tower and bird blind.
Outdoor education workshops on the school site have also been taught for college credit
to acquaint teachers on a variety of techniques and methods on how they can utilize the land
laboratory in their content areas.

9:15

THE EFFECTIVENESS OJ COMMUNICATION FORMS USED BY THE SOIL CONSERVATION SERVICE
AMD SOIL AND WATER CONSERVATION DISTRICTS: A DUAL PERSPECTIVE. Sylvia J. Wong.
1615 North Jourth St. Apt. S. Columbus, Ohio 45201

The purpose of the study was to determine the effectiveness of communication modes
used by the SCS and SWCD of Clinton, Highland and Warren Counties in southwest
Ohio. The evaluation was based on a comparison of perceptions given by SCS and SWCD personnel
and farmers from each of the study counties.
The principal conclusions drawn from this study are;
1) SCS and SWCD personnel perceive communication modes involving personal contact
to be more effective than communication modes which do not involve personal contact.
2) Farmers1 perceptions of the effectiveness of personal and non-personal forms
of communication were variable and as a result, farmers do not always perceive communication
forms involving personal contact to be more effective than communication forms which do not
involve personal oontaot.

9; if5

NEWSPAPER COVERAGE OF ACID DEPOSITION IN FIVE NORTH AMERICAN DAILIES, 1979-1982.
Judy Ann Kauffeld and Rosanne W. Fortner, The Ohio State University, 2021 Coffey Rd.
Columbus, OH 43210.

This study used content analysis to describe the quantity and content of newspaper coverage of acid deposition. The newspapers were selected to represent one
region that produces the precursors of acid deposition, one that receives acid deposition, two
that both produce and receive acid deposition, and an area reported to neither produce nor
receive acid deposition. Data provide information about the quantity of coverage by news item
and total column inches. Differences and similarities in the content of news items about acid
deposition in the five newspapers are described.
Results indicated a general upward trend in the amount of coverage of the topic over the
period. News items mentioned human rather than natural couses of acid deposition, and the
largest quantity of articles laid blame on the combined regions of Ohio, the Ohio River Valley
and the Midwest. Coverage of the types of effects and suggested remedies for acid deposition
did not vary between newspapers in producing and receiving regions, nor was there more urgency
for solutions indicated in the receiving area newspapers. The most frequently cited solutions
were those classified as tighter emission regulations for industry. Social surveys of each
newspaper's readership are needed to determine the effects of such communications on readers'
knowledge and attitudes.

inir

RESIDENT PROGRAM IN NATURAL RESOURCES EDUCATION FOR MINORITY YOUTH. Mary Lynne
Bowman, Clinton L. Shepard, and Herman Bailey, 2021 Coffey Road, School of Natural
Resources, The Ohio State University, Columbus, Ohio 43210.

In an effort to increase the participation of minorities within natural resource
professions, the U.S. Forest Service's Northeastern Forest Experiment Station and
The Ohio State University's School of Natural Resources developed and implemented a resident

outdoor experience to introduce selected minority youth to natural resource career opportunities. Two groups of high school students, one minority and one non-minority, participated
in 3-day resident programs. The research design consisted of a pre-test post-test comparison
of results from a resource inventory, a stress test and an information questionnaire administered to each group prior to and after the experience. Results indicate that a positive
learning experience for both groups took place; however, when compared to the non-minority
students the knowledge and attitudes of the minority students changed significantly. There
was no difference in stress level factors between the two groups. At the end of the experience, the minority students indicated an increased interest in forestry and other natural
resource management areas, especially wildlife.

SECTION J. CONSERVATION
SATURDAY/ APRIL 28, 1984

ONLY AFTERNOON SESSION

ROCKEFELLER 301

MARY LYNNE BOWMAN, PRESIDING

1:30

SECTION BUSINESS MEETING
PRESENT STATUS OF NATIONAL PARKS IN ZAMBIA.
University of Akron, Akron, OH 44325.

Walter Sheppe, Department of Biology,

2:00
When Zambia became independent in 1964 there was one national park and now there
are 19. In 1964 all the senior staff were expatriates, while now almost all are
Zambian. For the first time there are numbers of park biologists and most of
the senior staff are professionally trained, primarily in the United States. They are young,
inexperienced, and isolated, and their professional development is likely to be stunted.
Because of the country's financial crisis funding is very much inadequate. Law enforcement
is weak because of lack of funds and commitment. Park staffs have little transportation.
Conflicts over resource use are threatening some parks. Several parks have been severely
damaged by hydroelectric developments. One is closed for unknown reasons of national security.
Uncontrolled poaching continues to threaten large mammal populations in some parks. Sport
hunting by foreign visitors outside the parks could damage game populations whose ranges
extend into the parks. Little effort is made to control the illegal encroachment by domestic
cattle that is causing severe range depletion in places. Illegal settlement by squatters does
not seem to be a problem. The parks are an economic burden on the country because of the cost
of administering them and because park status prevents other uses of the resources. Tourism
is encouraged but the few visitors provide little foreign exchange. Because of the conflict
between increased national commitment to parks and increased demand for other uses of funds
and resources, the future of the parks is in doubt.

o.ic

THE IMPACT OF AMENITY RESOURCES UPON LOCATIONAL DECISIONS OF BUSINESS AND
INDUSTRY. Julie Snider and Gary W. Mullins, Teaching Associate and Assistant
Professor (respectively) The Ohio State University, School of Natural Resources,
Division of Environmental Education, 2021 Coffey Road, Columbus, Ohio 43210.
Amenities have been defined as location-specific goods. There is evidence that
urban amenities do have an affect upon locational decisions made by executives
heading corporate and regional headquarter facilities as well as research institutes. If this is true for Columbus, it would behoove the decision makers to study
our perceived amenities when trying to attract top-level individuals and corporations associated with these high level service-sector employments. This
research report will document the status of amenities research nationally and
will offer data-based recommendations concerning the role of amenities in
attracting and maintaining business and industry in central Ohio.

C'. M-5

URBAN FOREST RECREATION: A CASE STUDY. John L. Heywood and Gary W. Mullins,
Assistant Professors, The Ohio State University, School of Natural Resources,
Division of Parks and Recreation Administration, Room 465, 2021 Coffey Road,
Columbus, Ohio 43210.
Urban forests are broadly conceptualized as any public or private open space
in an urban area. Urban forest recreation can be viewed in terms of the
interrelationship between people, their environment, leisure service
institutions and associated technologies. A Columbus, Ohio study conducted
in 1982-83 querried 830 households and yielded information concerning who
participated in what forest oriented recreation activities, where they
participate and with whom, and how often. These data in conjunction with
social group, socioeconomic, and sociodemographic data begin to provide a
baseline for assessing the importance of urban forest recreation to residents
of metropolitan areas.

PERCEPTIONS OF DEER DAMAGE BY CHRISTMAS TREE GROWERS, ORCHARDISTS AND NURSERYMEN.
Joel D. Scott and Thomas W. Townsend, The Ohio State University, School of Natural
o . orx
Resources, 2021 Coffey Road, Columbus, Ohio 43210. Increasing complaints of deer
damage to Ohio's Christmas tree plantations, orchards and plant nurseries prompted
our study. Objectives were to determine: 1) the proportion of Ohio's Christmas
tree growers, orchardists and nurserymen that experience deer damage; 2) the
perceived seriousness of damage; 3) the timing and nature of damage; and 4) the kinds and
characteristics of plants damaged by deer. To accomplish these objectives, we designed a
questionnaire to be mailed to growers. A mailing list of 2236 growers was compiled from the
list of state-licensed nurseries, from the Ohio Christmas Tree Growers Association membership
list and from the list of state-licensed, restricted pesticide users. Four waves of mailings
were made. The first wave of survey packages was mailed in September 1983. A postcard
reminder followed in October. Second and third waves of survey packages were mailed to
non-respondents in November and December 1983. A sample of 50 final non-respondents will be
contacted by telephone in January 1984 to determine non-response bias. Fifty-eight percent
of the growers responded to the first wave.
Final response is not yet available but will be
analyzed by conference time. Responses will be coded for computer analysis using cross
tabulations, correlations and frequency distributions. Grower comments and preferences will
be analyzed quantitatively.

3:45

DISTRIBUTION AND POPULATION STATUS OF MIDWEST WILD TURKEYS, MELEAGRIS GALLOPAVO,
SPRING 1983. Robert W. Donohoe, Ohio Department of Natural Resources, Division
of Wildlife, New Marshfield, Ohio 45766

During the late 1800s and early 1900s, habitat destruction and overly liberal
hunting regulations caused the disappearance of the wild turkey in all the Midwest
states (Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Nebraska, Ohio, South Dakota,
and Wisconsin), except Missouri. (North Dakota had no indigenous wild turkey population.)
Restoration efforts were begun in the early 1950s and continue today, primarily by livetrap
and transplant programs. This paper presents the most recent available information on
distribution and density of the wild turkey in the Midwest. Information was gathered as a
result of 7-years of annual meetings with Midwest turkey biologists whose methods included
the use of livetrap and transplant data, observations, gobbling counts, harvest, snow track
counts and detailed population dynamics data to obtain distribution and population knowledge
in their respective states. In 1958 the Midwest wild turkey population was estimated at
14,000 turkeys. In spring 1983 an estimated 265,000 to 342,000 wild turkeys occupied 67,500
mi. 2 of range, at a density of 3.9 to 5.1 birds per mi. 2 of occupied range. The Midwest
turkey biologists feel the future is bright, and should remain so for a long time if the
hunters continue to support the state turkey programs and the land base remains favorable.
OPERATION AND MAINTENANCE COST-TRACKING AS A MANAGEMENT TOOL
JAMES D. MARTIN, 4286 Dresden St. Columbus, Ohio 43224

4:00
The process of evaluating the cost-effectiveness of a facility's operation begins
with specific quality cost data. The use of operation and maintenance costtracking techniques have been developed to both collect and analyze this cost
data in order to formulate alternative management strategies that will produce
the most cost-effective operation. The goal of this system is to identify the costs
associated with the operation of each of the many and diversified facilities and programs
within Ohio's 71 State parks. The development of a working cost-tracking system is based
on the establishment of a set of detailed project codes. These codes are defined to
specifically identify particular management units and maintenance tasks. The use of these
project codes allows the cost-tracking system to be integrated with the present budgetary
and accounting systems. Through these project codes, and the use of a computerized manpower
tracking system, the cost of operating each park sub-unit can be calculated. The manager
can utilize this data to examine an individual facility at a single park or any combination
of facilities at a group of parks.
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EFFECTS OF PLATINUM DRUGS ON DNA AND T H E I R T T O X I C I T Y TO DNA EXCISION REPAIR DEFICIENT
MUTANTS OF ESCHERICHIA COLI. Popoff, S.C. and D.J. Beck, Department of Biological
Sciences, Bowling Green State University, Bowling Green, Ohio 43403.

9:00
Survival of excision repair-deficient mutants (uvrA, uvrB, uvrC), as well as of the
isogenic wild type strains, has been measured in the presence of platinum antitumor
agents. Treatment of the excision repair-deficient strains T ith 30 ug/ml of cis-platinum(II)diamminodichloride (cis-DDP) reduced survival to 37% in about 60 minutes while survival of wild
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type cells was not affected. In contrast, all strains were able to grow in media containing 60
lig/ml of the ineffective trans-DDP. Induction of SOS repair functions occurred in these strains
after growth in the presence of cis-DDP, as observed by filamentation. However, this phenomenon
was not evident in cells treated with trans-DPP since colony-forming units did increase. Additionally, PNA was treated with compounds in vitro. Plasmids and end-labeled fragments were then
analyzed for sensitivity to two different nucleases. Treatment of plasmids with either drug
increased relaxation of supercoiled plasmids after digestion with S-l nuclease. This increased
sensitivity to S-l nuclease may be inherent in the fact that it acts on single-stranded PNA and
is incising regions of local denaturation where platinum drugs have reacted with PNA. Secondly,
PNA fragments labeled at the 5' end were treated with the platinum compounds and digested with
Exonuclease III. Treatment of fragments with either isomer inhibited digestion of DNA by
Exonuclease III, yielding partial digestion products. Both of the platinum compounds must thus
react with DNA and alter its sensitivity to nucleases, but only the cis-compound causes damage
that requires fundamental PNA repair processes for survival of cells.

REACTION OF DNA WITH cis-PT(II) (NH J 9 C 1 9 BUT NOT THE TRANS ISOMER INHIBITS DIGESTION BY FOUR RESTRICTION ENZYMES. J.M. Fernandez and D.J. Beck, Department of
Biological Sciences, Bowling Green State University, Bowling Green, OH 43403.
cis and trans-Platinum(11)diamminodichloride binds covalently to nucleophilic
molecules, cis-platin, an effective antitumor agent, has been shown to be both
mutagenic and lethal to cells. However, the trans isomer which binds more extensively to DNA
seems not to have these properties. It has been reported that the two isomers react with DNA
binding most strongly at guanines and with decreasing affinity to adenine and cytosine. The
following restriction enzymes; Avail cutting at 5'-G^ CC-3-, Haell at 5'-GG^CC-3-, HinFl at
5'-G^ANTC-3' and Taql at 5'-T^CGA-31 have been studied on DNA pretreated with both drugs. The
plasmid pBR322 was incubated for 1 h at 37°C with various concentrations of these drugs and
then digested with the restriction enzymes. The cis-compound inhibited digestion by restriction enzymes as evidenced by loss of normal restriction pattern on 8% polyacrylamide gels.
Inhibition increased with increasing doses of platinum drug. The trans isomer on the other
hand did not inhibit the restriction pattern of the plasmid after enzyme digestion. There did
not appear to be a correlation between the number of GC bases at recognition sites of the
restriction enzymes and inhibition by cis-platin as expected for a preferential binding of the
platinum complex to guanines.
ISOLATION AND PURIFICATION OF ISOZYMES OF LIPOXYGENASE IN THE SOYBEAN GLYCINE MAX.
E. M. O'Brien, Dept. of Chemistry, University of Toledo, Toledo, Ohio, 43606.
Lipoxygenase catalyzes the inaugural event in leukotriene biosynthesis in mammals.
However, virtually all of the biochemical studies on this enzyme have been carried
out on the lipoxygenases found in the soybean, Glycine max. In soybeans,
lipoxygenase catalyzes the reaction

Two classes of this enzyme are found in the soybean; type 1, with an activity maximum near 9.0
and the type 2 isozymes with an activity maximum near pH 6.5 (Diel, E. , and Stan, H.J. Planta
142, 321-333, 1978). Ion exchange chromatography has been reported to be effective in the
resolution of these proteins (Grossman, S., Trop, M., Yaroni, S., and Wilchek, M., Biochemica
et Biophysica Acta 289, 77-81, 1972). Chromatofocusing, an advanced form of anion exchange
chromatography, was used to achieve superior separation of the isozymes from two soybean
cultivors, Vickery and Provar. The separation was verified with analytical isoelectric
focusing followed by silver staining. The purification was confirmed by SDS electrophoresis.
Activity was monitored by assays with linoleic acid at pH 7 and 9.
DEVELOPMENT OF A CLONING VECTOR (pTO^) WITH INTRAPLASMID AMPLIFICATION CAPACITY
IN ESCHERICHIA COLI. Glatzer, L. and A. Rioux. Biology Dept., The University of
Toledo, Toledo, OH 43606, and Microbiology and Immunology Dept., The University
of Michigan, Ann Arbor, MI 48109.
We have successfully generated a composite cloning vector composed of the E. coli
vector pACYC177 and the complete Streptococcus faecalis plasmid pAMotl. The latter plasmid
contains two identically orientated homologous sequences flanking the tetracycline resistant
genes producing an intraplasmid amplification unit (IAU). Insertional inactivation of the
kan R gene of pACYC177 followed by selection of Tc R at 5ug/ml generates numerous recombinant
clones, several of which have been analyzed by Endo.R restriction and agarose gel electrophoresis. The transformed derivatives are resistant at high concentrations of Tc(50|ig/ml)
although there is only one copy of the IAU in the primary transformant revealing a substantially
enhanced Tc-^ when compared with the expression in the parental S. faecalis . The recombinant
plasmid from one isolate, HR-91, containing the composite vector named PTO5, has been studied
in detail. The plasmid is unstable in the absence of continued selection yielding Tc^

derivatives which are either spontaneously cured or which have excised the L7\.U via recdependent recombination. This indicates that amplification of the tet genes, the corollary to
excision, should be demonstrable in the E_. coli host. We are currently selecting much higher
level T c R derivatives (>200pg/ml) by gradual and progressive selection in Tc-broth to demonstrate multiple tet gene generation by the IAU of
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EFFECTS OF DENERVATION ON DNA SYNTHESIS AND MITOTIC INDEX IN FORELIMB BLASTEMAS
OF THE NEWT, NOTOPHTHALMUS VIRIDESCENS. David J. Goldhamer and Roy A. Tassava.
Department of Zoology, The Ohio State University, Columbus, Ohio 43210.

Limb regeneration in the newt requires a sufficient quantity of nerve fibers at
the amputation surface. Nerves play a role in promoting blastemal cell proliferation by an unknown mechanism. We designed experiments to compare cell cycle kinetics of
normal innervated blastemas with denervated blastemas. The experimental approach was to
compare the cell cycle parameters of mitotic index (M.I.) and DNA synthesis labeling index
(L.I.; 2 hr H-thymidine pulse; autoradiography) and also total blastema DNA synthesis
measured biochemically (scintillation counting) in innervated and denervated (den.) early bud
blastemas. The M.I. of denervated blastemas first decreased at 48 hours post-den, and
declined to near zero by 5 days post-den. The L.I. did not drop significantly until 72 hours
post-den, and then also declined to near zero by 5 days post-den. In contrast, biochemical
data showed that total blastema DNA synthesis had already decreased by 48 hours post-den.
The mean L.I. of control blastemas examined through the 5 day period was 21.3%, a considerably
lower L.I. than the 76% predicted from a 32 hr S period and a 42 hr cell cycle time.
Possible explanations for these results are: (1) many cells in control blastemas are not
cycling at any given moment, (2) denervation causes an initial increase in the cell cycle,
mainly in the S period, (3) as post-denervation time increases, more cells arrest in the
cell cycle. (Supported by NSF).

10. i^

CYTOGENETICS OF EUXESTA QUATERNARY LOEW (DIPTERA: OTITIDAE). Jong S. Yoon,
Department of Biological Sciences, Bowling Green State University, Bowling Green,
Ohio 43403.

The picture-winged fly, Euxesta quaternaria, was found in southern Florida, closely
associated with coconut palm tree, Cocos nucifera. The life-cycle is completed
within 37-42 days at 22°C with a relative humidity of 70%. Chromosomes were prepared by
removing the brain ganglia of the larvae in physiological saline and allowing them to swell
in a hypotonic solution of 1% sodium citrate for 10 minutes. The ganglia were then transferred
to aceto-orcein stain for 15 minutes, mounted in 45% acetic acid solution and then squashed
with thumb pressure. It was found for the first time that this species has 2N=12 chromosomes
and can be reared in the laboratory for further cytogenetic studies. (Supported by NSF Grant
DEB 80-11552).

1(71 30!
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INTERACTION OF A MOBILE DNA ELEMENT WITH CHEMICAL MUTAGENS IN THE INDUCTION OF
LETHAL MUTATIONS IN THE HYBRID DYSGENIC SYSTEM OF DROSOPHILA MELANOGASTER.
J L
- - Blount 1 , R.C. Woodruff2 and S.J. Hudson2.
TDept. of Biology, Mt. Union College, Alliance, Ohio 44601; 2 Dept. of Biological
Sciences, Bowling Green State Univ., Bowling Green, Ohio 43403.

A synergistic interaction is observed between the transposable DNA element system (_P_) of hybrid
dysgenesis (HD) and the chemical mutagens ethylmethanesulfonate (EMS) and dimethylnitrosamine
(DMN) in the induction of sex-linked recessive lethals in spermatogonial cells of Drosophila
melanogaster. The spontaneous lethal frequency with HD absent is 2/1,620 (0.12%), but with HD
present is 47/2,350 (2.00%), for a net spontaneous HD effect of 1.88%. DMN (50 ppm) treatment
for 24 hours with HD absent produced 225/3,720 (6.05%) lethals, and with HD present 433/4,840
(8.95%). EMS (2,600 ppm) treatment for 24 hours with HD absent resulted in 306/2,472 (12.38%)
lethals and with HD present, 458/2,818 (16.25%). Removing the amount of the spontaneous HD
effect from these lethal frequency increments discloses a positive synergistic interaction
between HD and the chemically induced mutagenesis. Brood analysis shows this synergism occurs
in premeiotic and not in meiotic or postmeiotic cells. This synergistic effect is 1.56% for
DMN and 2.73% for EMS. This result was confirmed in a DMN (20 ppm) 24 hour treatment
limited to premeiotic cells: 155/2,056 (7.54%) lethals without HD, but 232/1,981 (11.71%)
with HD, producing a synergistic effect of 2.29%.

51

SECTION K. GENETICS AND CELL BIOLOGY
SATURDAY,

A P R I L 28,

1984

BIOLOGY 303

1:30

1:45

SECTION BUSINESS

ONLY AFTERNOON

SESSION

DORIS J .

PRESIDING

BECK,

MEETING

EVIDENCE FOR MITOCHONDRIA!. AND MICROSOMAL ECDYSONE 20-M0N00XYGENASE SYSTEMS IN
WANDERING STAGE LARVAE OF DROSOPHILA MELANOGASTER. Martin J. Mitchell and Stan L.
Smith, Department of Biological Sciences, Bowling Green State University, Bowling
Green, OH 43403.

Ecdysone 20-monooxygenase (the insect steroid hydroxylase responsible for the conversion of the inactive molting hormone, ecdysone, to the active metabolite, 20-hydroxyecdysone)
was assessed in wandering stage third instar larvae of Drosophila melanogaster using an in vitro
radioassay in conjunction with thin layer and high pressure liquid chromatography. Differential
and sucrose step gradient centrifugation coupled with marker enzyme studies suggested that at
least two ecdysone 20-monooxygenase systems are present in Drosophila larvae, viz., a mitochondrial and a microsomal system. Both monooxygenase systems exhibited an obligatory or preferential requirement for NADPH over NADH as a source of reducing equivalents; NADP+ and NAD+ were
ineffective. Substrate kinetics studies revealed that the mitochondrial and microsomal monooxygenases exhibited apparent IC's for ecdysone of 6.4 X 10" M and 9.9 X 10"°M, respectively,
with V m a x 's of 4.1 and 12.8 pg 20-hydroxyecdysone/min/mg tissue, respectively. The cytochrome
P-450 dependency of these monooxygenases was suggested by their inhibition by carbon monoxide,
metyrapone and p-aminoglutetimide, but not by cyanide. In addition, preliminary photochemical
action spectra have revealed photoreversibility of carbon monoxide inhibition of the monooxygenases by monochromatic light of 450 nm wavelength. Supported by FRC and NIH Biomed Grants,
Bowling Green State University, and Grant-in-Aid of Research, Sigma Xi.

2>00

VALIDATION OF THE CUMULATIVE POISSON DISTRIBUTION FOR IDENTIFICATION OF CLUSTERED
MUTATIONAL EVENTS IN DROSOPHILA MELANOGASTER. Mark A. Seeger, R.C. Woodruff, and
Elizabeth S. Norn's. Department of Biological Sciences, Bowling Green State
University, Bowling Green, OH 43403.

Single mutational events that occur in gonial cells may give rise to a cluster of
mutant germ cells. In D_. melanogaster, clusters of spontaneous sex-linked recessive lethal
mutations are recovered in about 30 percent of tested males (Woodruff et al., 1983, Environmental Mutagenesis, in press). For mutation screening procedures, it is often essential to
identify these clustered events. For an example, in screens where only meiotic and postmeiotic
stages are treated with chemical mutagens, the premeiotic spontaneous clusters of mutations
must be identified and all data from the parental male in question must be excluded. The cumulative Poisson distribution is used to compare the observed number of mutations per male with
the expected value to identify clusters. To validate this statistical method, we have scored
for clusters in ring-X chromosome loss experiments. Clusters should not be observed in these
experiments, since loss of the ring-X chromosome in gonial cells would be cell lethal and,
hence, not recovered. Statistical identification of clusters in these experiments would indicate that the procedure was misidentifying multimutational events as a single clustered event.
Ring-X chromosome loss was measured in 50*progeny of 194 single males (258 ring loss/9,700 total
progeny = 2.66%) or from 700 progeny of 26 single males (383/18,200 = 2.10%). No clusters were
identified in any of these experiments. These data show that the cumulative Poisson distribution test is appropriate for identifying clustered events.

2'15

THE j? MOBILE DNA ELEMENTS OF DROSOPHILA MELANOGASTER FUNCTION IN REPAIR-DEFECTIVE
CELLS AND DO NOT INDUCE RING-CHROMOSOME BREAKAGE. R.C. Woodruff, B.E. Slatko and
J-M. Mason. Department of Biological Sciences, Bowling Green State University,
Bowling Green, OH 43403, Department of Biology, Williams College, Williamstown, MA
02167, National Institute of Environmental Health Sciences, P.O. Box 12233,
Research Triangle Park, NC 27709.

A correlated syndrome of related genetic abnormalities, termed hybrid dysgenesis, occurs among
the progeny of certain interstrain crosses of D. melanogaster. These changes, which include
mutation and chromosome breakage, are caused by a specific family of nomadic DNA sequences (P
elements). We have observed that the frequency of spontaneous sex-linked recessive lethal
mutations in hybrid-dysgenic males is not significantly altered by defects in excision repair
or postreplication repair. As examples, the frequencies of mutation in 18 experiments with
T-007 and Haifa-12 hybrid-dysgenic males in the presence of repair defects ranged from 0.84%
to 1.70% and none of the frequencies were significantly different from the rates in repairefficient, hybrid-dysgenic males (T-007 = 1.21% and Haifa-12 = 0.93%). We have also observed
that the frequency of ring-X chromosome loss (a breakage event) is not significantly increased
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in hybrid-dysgenic males (OKI males with hybrid-dysgenesis, 155/9157 = 1.70%, whereas
without hybrid dysgenesis, 187/6381 = 2.93%), and that hybrid-dysgenic induced lethal
occur in ring-X chromosomes of TT2 males (68/2586 = 2.63%) in a higher frequency than
chromosomes (46/2680 = 1.72%). These results suggest that _P element insertion events
cause local DNA lesions that lead to ring chromosome loss.

OKI males
mutations
in rod-X
do not
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RELATIONS BETWEEN INDUSTRY, MATHEMATICS AND COMPUTER SCIENCES, by
Mihai Dediu, Sofia Dediu, Ovidiu Dediu and Horatiu Dediu, 1242 Cook
Avenue, Lakewood, Ohio 44107-2504.

The growth of industry and technology is paced by the computation
power of the next generation of supercomputers. It takes two years
of simulation on the previous generation of supercomputers to design the next.
Simulation time is often a major bottleneck in the evolution of new chips.
Many industries are seriously affected because the accuracy of multiday ad---vance weather forecasts is limited by the time it takes on current day supercomputers to solve the global weather model. In this presentation we will show
that as mathematicians, computer scientists, engineers tackle more and more
complex problems, the amount of information that must be handled, and the complexity of the mathematical and information based models that must be evalua-^
ted grow almost exponentially. Signal processing, the solution of sets of
coupled differential equations, and symbolic decision analysis, requires 1 0 1 1
to iol2 computations per second in order to proceed effectively. A single solution
of a three-dimensional Lagrangian hydrodynamics problem takes about
lO 1 ^ to L0l5 computations. We will also show that the potential of optical
computers is very exciting. An optical computer based on a holographic model
of the brain might be able to "think" in three-dimensional images. We will
also present a theory from neurophysiology, and its computer applications.

n.-tr

A NEW CONCEPT—THE MICROCOMPUTER SOFTWARE LIBRARY.
Betty Herb, Microcomputer Software Library, Columbus Public Schools,
889 E. 17th Ave., Columbus, Ohio 43211

A Microcomputer Software Library that circulates floppy disks and documentation
was established for the first time bv Columbus Public Schools. The software
consists of MECC and public domain materials, as well as computer software that was
used for Summer Tech '83. Summer Tech was a unique experience for the City of Columbus
and was a joint venture of The Ohio State University, The Columbus Public Schools and
the business community. This project offered computer courses to the public and
consisted of courses that were attended each day for two hours for a period of one
week each. Some software was annotated and cataloged and all materials were processed
and inventoried by a data based management system and circulated via a computer
system using bar codes for each item and user. Upon completion of Summer Tech "83,
the software was taken to a central location and the Microcomputer Software Library
was initiated. Material is checked out for varying lengths of time, depending upon
the needs of the individual or school and the demand for the software. A catalog
has been prepared and preview time is also provided for district staff members.

9"30

ON THE ANALYTICAL INVESTIGATIONS OF CURVED BEAMS OF TRAPEZOIDAL AND ELLIPTICAL
CROSS SECTIONS, by W. F. Qassam, M.S.E.M. and D. D. Raftopoulos, Ph.D., Department
°^ Mechanical Engineering, The University of Toledo; Toledo, Ohio 43606

In view of the discussion presented by many authors, this paper deals with the
stresses in a circularly curved beam. Two different approximate theories of curved
beam have been used, the elementary theory (linear theory), and the Winkler's theory which
assumes a hyperbolic distribution of bending stress in the curved beam.
The exterior and interior stress equations have been derived for both trapezoidal and
elliptical cross sections, and put in their simplest forms. Stress factors (ratios between
Winkler's theory and the elementary theory) have been found and tabulated for different
thicknesses and ratios of R-/R.. (exterior and interior radius of curvatures) in which Winkler's
theory is considered as the most legitimate approximate approach closed to Golavin theory (the
exact one). Examples on the general cases have been given and tabulated in graphical manners.
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PROPERTIES OF ORTHOGONAL IMAGING AND BACKPROJECTION RECONSTRUCTION MATRICES.
Behrouz Shabestari and James B, Farison, Department of Electrical Engineering,
The University of Toledo, Toledo, Ohio 43606.

9:45

Motivated by the sophisticated techniques of computed tomography in medical imaging
(by which the impressive CT scans are generated), this paper considers the specific
case of orthogonal imaging. Two orthogonal (90°) one-dimensional images are formed of each twodimensional slice of the object. Based on a discretized geometry and assuming linear relations,
the imaging system is described by y=Ax where y is the ordered set of data (measurements) , x is
the ordered set of object element values (unknowns) and A represents the imaging relation. Similarly, the reconstruction process is described by x=Cy, where x is the reconstruction generated
by the specific algorithm C operating on the data y.
Among the computational techniques on which CT is based are iterative reconstruction (series
expansion methods) and estimation theory (pseudo-inversion). The basis of the first, although
much more involved, is backprojection, in which the recorded data are simply "projected back"
uniformly along the rays which they represent. The matrices C that characterize two of the
series-expansion reconstruction techniques, called algebraic reconstruction technique (ray-by-ray
correction) and iterative least-square technique (simultaneous correction) are compared with each
other and with A + , the pseudo-inverse used in estimation theory. It is shown that, in the orthogonal imaging case, the C for ILST and A + are the same and that all three techniques give the
same reconstruction,
THREE-DIMENSIONAL MODELING AND STATISTICAL ANALYSES OF POLYNOMIAL SURFACES.
Alan D. Smith, Coal Mining Administration, College of Business, Eastern Kentucky
University, Richmond, KY 404 75.

10:00

Computer-generated, three-dimensional modeling of statistical surfaces for
prediction purposes has application for both the geotechnical and mining industry.
For illustrative purposes, computer-generated three-dimensional models of contour, first-through
sixth-order polynomial trend surfaces, and their residuals of the geotechnical parameter, depth
to bedrock, were completed by the use of several, standardized software packages. In addition,
statistical models were generated to test the addition to explained variance by the employment
of sequentially higher-degree polynomial trend surfaces. The visual inspection of the computer
graphics illustrated that the second-and third-order distributions had lower residual values
and were more confined in their geographic distribution than the other residual or error
surfaces. However, the sixth-order trend surface was found to be the best statistical fit,
using the full and restricted model principle of regression analyses, but contained the largest
magnitudes of residuals, especially along the periphery of the study area. The combined use of
visual inspection of the computer-generated models and common sense aided the investigator in
selecting the second-or third-degree polynomial trend surfaces as the realistic fit.
HIERARCHICAL CONSENSUS METHODS. Victor T. Norton. Department of Mathematics and
Statistics, Bowling Green State University, Bowling Green, Ohio 43403.

10:15
Valued trees result from the application of various hierarchical clustering algorithms to dissimilarity data. Different scientists analyzing different traits of
the same set of species arrive at different (but hopefully close) valued trees, each
reflecting a hierarchical relationship among the species. What should be the consensus
classification of these species? Two or more similar species are examined on the same set of
traits, each species giving rise to a valued tree reflecting a hierarchical relationship among
the traits. What is the consensus structure of traits? Do the traits distinguish the species
and, if so, how? These questions are examined in terms of the natural lattice structure on
valued trees.
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SECTION BUSINESS MEETING
PROGRAMMING TASKS AND ENVIRONMENTAL PREFERENCE. Laura Marie Leventhal, Computer
Science and Engineering, The University of Toledo, 2801 West Bancroft, Toledo,
Toledo, 43606

Many of the studies of human factors in programming tasks emphasize programming
language characteristics, problem specification formats, or understanding of the
programming problem. The expertise of the programmer is often a meaningful variable in any of
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these strategies. But a program is similar, in some respects, to a physical environment.
Both convey information to their respective users. The informational characteristics of a
physical setting determine, at least in part, the degree to which the setting is preferred
by its users. An interesting and alternative approach to the study of human behavior issues
in programming would be to study the informational characteristics of preferred environments,
mapped into the programming domain.

o.IC

AN EFFICIENT MOTION COMPENSATED INTERFRAME COLOR IMAGE CODING TECHNIQUE.
Chow-Ming Lin and Subhash C. Kwatra, Dept. of Electrical Engr., The University of
Toledo, Toledo, Ohio 43606

The television signal in general is transmitted at a rate of 30 frames per second
to eliminate flicker; therefore a very high degree.of redundancy is contained
between frames. In interframe image coding technique, one tries to take advantage
of this frame-to-frame redundancy as much as possible so as to reduce the transmission data
rate. A motion compensated interframe color image coding technique with activity segmentation
is investigated. Broadcast color pictures sampled at 14.32 MHz with 8-bit resolution for each
sampled point are used to evaluate the algorithm. This scheme utilizes a sequential, nonoverlapping block-by-block, 3 stage displacement search method with block size 8 x 8 . At
the end of the 3rd stage of motion search each corresponding minimum absolute difference block
is divided into 4 equal size 4 x 4 sub-blocks. Depending on the mean and standard deviation
values, each sub-block is then segmented into active or inactive sub-blocks. For an active subblock every element is quantized to a 17-level nonlinear quantizer; for an inactive sub-block
no updating information is transmitted. Each sub-block requires a flag bit to inform the
receiver whether an active or inactive sub-block has been sent. It is shown that with activity
segmentation, this coding technique can further reduce the transmission rate by more than 20%
over that without segmentation. Good quality reconstructed pictures are obtained at
approximately 2 bits/pixel.

2:30

MATCHED FILTER DERIVATION BY PQNTRJAGIN MAXIMUM PRINCIPLE. Bao Zhi-Ming, Visiting
Scholar, and James B, Farison, Professor, Department of Electrical Engineering, The
University of Toledo, Toledo, Ohio 43606.

This paper presents a derivation of the matched filter solution in signal detection
theory using the Pontriagin maximum principle from optimal control theory. The
matched filter is a well-known result for the detection of a signal s(t) of known shape in the
presence of white noise n(t). It is the optimal linear processing of a received signal y(t) =
s(t)+n(t) to maximize the system's output signal-to-noise power ratio (S/N) o - In particular, the
system (filter) with impulse response h(t) = as(T-t) maximizes (S/N) o at time T. The matched
filter, so called because h (t) is "matched" to the signal shape, can be derived by using the
calculus of variations [Davenport and Root, 1958] or, as in more recent books, the Schwarz inequality.
The Pontriagin maximum principle is a powerful technique that has been used extensively in
optimal control theory. It provides the solution for the control u(t) that maximizes some
functional J[x(t),u(t),t] of the system state x(t), control u(t) and time t, subject to the
"constraint" represented by the system dynamics x(t) = f[x(t),u(t),t] and other specified equality and/or inequality constraints. Some other applications to signals and communication have
appeared in the literature. By properly relating the functions involved in the (S/N) o problem
with those in control theory, the Pontriagin maximum principle gives the matched filter result
directly.

WAVEFORM IMPROVEMENT FOR INVERTER CONTROLLED AC MOTOR DRIVES.
T. A. Stuart, The University of Toledo, Toledo, Ohio 43606

Pon-Lee Li and

2:45
A microprocessor makes possible an economical pulse width modulation(PWM) technique
to drive the inverter circuit for a three phase induction motor. The PWM system
is excellent for reducing the lower order harmonics of the inverter output voltage,
especially at lower output frequencies. This increases the usable frequency range and reduces
the mechanical vibrations that often appear at low speeds. When the microprocessor controller
is used in the inverter circuit, several factors have to be considered in defining the switching waveforms. First of all, round off error of the digital inverter output waveform has to
be minimized. Since the digital waveform is stored in the memory of the microprocessor
controller, larger memories will describe the picture of digital output waveforms in a more
accurate way. This helps to maintain the advantage of PWM waveforms in reducing the lower
order harmonics. The property of halfwave symmetry of the output waveform has to be maintained or the even number harmonics cannot be eliminated completely. The commutation interval of
the inverter circuit also will affect the halfwave symmetry of the waveform. The three output
waveforms have to be balanced. The balanced output waveforms contain no third harmonic or
multiples. In the PWM inverter even a slightly unblanced output waveform will cause a
significant amount of third harmonic or multiples thereof. To obtain balanced three phase
waveforms, the memory structure of the inverter controller has to be carefully arranged. Tl}is
paper describes how the above criteria can be met by means of the microcomputer program.
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MICROPROCESSOR IMPLEMENTATION OF A SUBOPTIMAL CONTROLLER FOR A SOLAR HEATING SYSTEM.
Ann Tarn and Richard G. Molyet, Department of Electrical Engineering, The University
of Toledo, Toledo, Ohio 43606.

2.00

With the advent of commercially available 16-bit microprocessors, the practical
implementation of optimal control techniques for the operation of solar heating
systems has become feasible. A suboptimal controller suitable for a residential heating system
has been developed. The system which has been modelled consists of solar collectors, two
thermal storage tanks, an interconnecting water to water heat pump, and two air handlers. The
controller is a feedback controller which is a function of measureable system states (temperatures) and which solves the algebraic form of the familiar Riccati equation. Previous work has
produced a program package which incorporates the suboptimal control alqorithm and simulates
the equations describing the heating system. The program has been written in CSMP III and has
been run on an IBM 4341 computer. Since CSMP III has not been designed for use in the microprocessor environment, the controller algorithm has been rewritten in the PASCAL language. In
addition, PASCAL utilizes the modern structured programming approach. The algorithm currently
runs on an IBM Personal Computer which employs the desired 16-bit internal architecture. By
interfacing the microprocessor bus to an analog machine to form a hybrid computer, the actual
working environment of the microprocessor is closely approximated. That is, the analog computer
models the heating system and the microprocessor is dedicated solely to the task of computing
the suboptimal control.
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THE TEACHING/LEARNING PROCESS: STATE OF THE SCIENCE IN 1984.
Ralph F. Darr, Jr., Room 301 N, The University of Akron, Akron, Ohio 44325
The current trend of "back to basics" and the Reagan administrations' emphasis on
"merit pay for master teachers" has renewed concern about the activities of the
classroom. While there has been considerable rhetoric about effective teaching,
teachers and educational outcomes, there seems to be little effort to deal with the complexity
of the instructional process and the variables that influence the process. This paper will
attempt to deal briefly with the complexity of this issue by reviewing samples of current
research on: (1) teacher characteristics, (2) student characteristics, and (3) instructional
and organizational characteristics of the classroom. Teacher characteristics will be viewed
primarily from the point of students' perceptions of effective instruction and instructors,
especially college students who have had thousands of opportunities to view teacher behavior.
Student characteristics will be discussed in terms of (1) personal characteristics, (2) past
performance, and (3) learning styles of effective learners. The instructional and organizational variables section will consider three instructional modes: (1) lecture, (2) teacher
managed, and (3) cognitive style. Suggestions for integration of existing data and future
research will be presented.
A NEW TECHNIQUE FOR ASSESSING COGNITIVE PROCESSING CAPABILITIES. Sal lie Gordon
and Richard Gill. Wright State University, Dept. of Psychology, Dayton, OH 45435.

8'45
Although the physiological effects of acceleration have been extensively investigated by the aerospace and medical communities, the pyschological implications
are not well understood. The primary objective of this pilot study was to
determine if acceleration stress (G-stress) affected human cognitive processing capabilities. Conventional methodologies for measuring cognitive processing (for example, RT
techniques) were deemed unacceptable since the tasks tended to be too simplistic and
required minimal decision making (one of the more demanding tasks of a pilot in a high G
environment). The task employed was to present subjects with a two-dimensional maze (via a
CRT), while undergoing various levels of G-stress, and requiring them to solve it as rapidly
as possible (by guiding a continuously moving light dot thru it via a four-way switch).
Comparison of mazes solving times revealed that moderate levels of G-stress (+3G Z ) had no
effect on cognitive processing while higher levels (+6G Z ) did cause a degradation in performance. Furthermore, comparisons of bounce time (amount of time subject spent bouncing
between two maze barriers with no control inputs) revealed subjects adopted a more conservative control strategy for all levels of G-stress as compared with static conditions.
Finally, the effects on decision making were isolated by comparing changes in performance
under the normal task condition with a modified condition in which the solution was shown
simultaneously with the maze. The pattern of results for the modified task was similar to
the previously described findings.
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9:00

HUMAN FACTORS CRITIQUE AND REDESIGN OF A JET ENGINE CONTROL PANEL. Ricky Peters,
Dave Gill, Linda Pasquini, and Richard Gill. Wright State University, Dept. of
Engineering, Dayton, OH, 45435

The primary objective of Human Factors Engineering is to enhance the effectiveness
and efficiency with which human activities are performed. This is accomplished
through a systematic application of relevant information about human tendicies and
capabilities as well as their limitations. This paper illustrates how basic human factors
design principles can be exploited to improve the design of typical system display and
control panels. The specific system chosen was the control panel for a pair of T-33 P5 jet
engines which are used to generate controllable wind flow across test specimens at the USAF
Surviability Research Facility located at WPAFB. The existing control panel was critiqued,
and numerous human factors violations were revealed. Fundamental human factors design
principles were employed to develope an alternative panel design. The result was a control
panel which is more easily learned and in which operator errors are minimized.

9:15

THE IMPROVEMENT OF A BALLISTICS TEST RANGE CONTROL PANEL VIA HUMAN FACTORS
ENGINEERING. Marc Richard, Steve Rice, and Richard Gill. Wright State
University, Dept. of Engineering, Dayton, OH 45435.

This report presents a human factors critique and redesign of a Ballistics Test
Range Control Panel located at Wright Patterson Air Force Base. This panel serves
to control discrete test events conducted at the aircraft survivability research facility.
These tests involve firing small caliber cannon rounds (15-30mm) into critical aircraft
components (i.e. airfoils with filled fuel pods) with the resultant damage being analyzed to
guide the development of more survivable components. Because of the inherent risks involved
in such tests, efforts are continually being made to improve the overall system safety. In
pursuit of this, a task analysis was performed on the existing system control panel. As a
result, numerous human factors design violations were revealed (for example: a complete lack
of functional grouping, the violation of sequence of use principles, conceptual
incompatability of the system status lights, and inconsistencies in the overall color coding
scheme.). Such design deficiencies complicate the operator's task and increase the
likelihood of him making an error. Basic human factors design steps and principles were
employed and an improved control panel design was proposed. The proposed redesign not only
reduces the "apparent complexity" of the system, but it also reduces the likelihood of
operator error.
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UNIVERSITY OUTREACH: THE PROJECTED IMPACT ON THE VARIOUS MEMBERS OF THE
PARTNERSHIP: R. Deitchman and R. N. Gandee; The University of Akron; Akron, Ohio
9'^-5
44325
While there is growing agreement that there is a need for greater interactive relationships between the University Community and the Community-at-Large,
there has not been a clear statement on the projected impact on the various
partners involved. To a large extent the degree to which the various component
members of this partnership will be willing to commit themselves to a genuine Outreach approach
over an extended period of time will be dependent on their ability to accurately assess such
impact.
In addition, Outreach to be successful and have the greatest positive impact must include as
broad a representation as possible. University Outreach is the University being responsive to
the needs of the Community-at-Large including, but not limited to, social services, business
and industry, health agencies and state and local government, as well as community organizations,.
It is members of the total community working together as equal partners.
Within the educational context several factors to be discussed and presented include:
A. The values of the community and the degree to which these values are reflected in
the educational institutions.
B.
The degree to which the management structure reflects the needs of the community.
C. Members of the partnership understanding all parts of all "implied contracts".
Finally, a discussion will be presented focusing on the position of the authors that the
responsibility for the development of such relationships lies squarely with the various
institutions of higher learning.
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10:15

HUMAN PERFORMANCE LABORATORIES AND SPORTS MEDICINE FACILITIES: A MODEL OF
INDUSTRY/ACADEMIA OUTREACH. R. Gandee, R. Deitchman, B. Hollering. The University
of Akron, Akron, Ohio 44325.

Laboratories of human performance and sports medicine facilities, and the
associated personnel, create opportunities for positive industry/academia interaction. The recent attention directed toward medical cost containment and employee health
behavior enhancement within large and small businesses and corporations provides opportunities
for faculty involvement, student intern experiences, and research examining the promotion of
positive health behavior. This interaction also presents the potential for the mutual
evaluation of current programs of study and future curriculum development. Likewise, the
associated corporations are presented opportunities to explore new concepts in employee
service programs with only marginal direct expense for personnel and facilities. This paper
will present an overview of the goals, functions and experiences of the Human Performance
Laboratory at The University of Akron in the implementation of the industry/academic outreach
model.

10:30

USE OF COMPUTERIZED MAPPING TO AID PLANNING OF SOCIAL SERVICES IN SPRINGFIELD,
OHIO. John F. Wing and Donna J. Gaier, Department of Psychology, Wittenberg
University, Springfield, Ohio 1+5501.

Two computerized mapping programs were developed by Wittenberg University for
use in planning delivery of social services. The first prints out in each census tract a separate symbol for each client. The second is a census tract density map which
shows five gradations of shading to depict either absolute or percent levels of usage of services. The latter program also can be used to depict needs assessment measures or U. S.
Census data in quintiles. This paper emphasizes the coordinate use of census data, needsassessment data, and service-usage data in planning service delivery by Planned Parenthood,
Community Mental Health, and other such agencies.

10:/f5

COMMUNITY BASED PROGRAMMING: HOW MUCH CHEAPER?
R. Deitchman, S. Jones, T.R. Fuller, C. Robinson & R. N. Gandee
The University of Akron, Akron, Ohio
44325

For the past several years there has been a great deal of discussion regarding
the comparative cost of having older adults reside in independent living
situations as compared to placement in institutional settings. The fundamental question is
usually asked not in relation to the quality of service delivered, or in an effort to
investigate program needs as perceived by the older adults themselves, but rather within a
cost contained context. The basic probes can be summarized by the simple question, "Which is
cheaper dollarwise and don't confuse me with any other data." This study will describe a
program proposal developed with the input of older adult residents, under the sponsorship and
direction of a local housing group (Alpha Phi Alpha), funded by a Federal agency (HUD) and
operated in association with various Human Service Agencies. The data gives strong support
to the premise that meeting the needs of the older adults, consistent with their perceptions
within a community-based framework and oriented towards independent living, is also cost
effective.
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SECTION BUSINESS MEETING
DEVELOPMENTAL EFFECTS OF THE PRESENCE OF OTHERS UPON THE PERFORMANCE OF COMPLEX
DYNAMIC BALANCE TASKS. Mary Jo MacCracken, University of Akron, Akron, Ohio 44325
and Robert E. Stadulis, Kent State University, Kent, Ohio 44240.

The effects of performing under three different audience situations: alone, with a
coactor of similar skill, and before peer spectators, were investigated. Children age
9 and 11 (N=40), classified by a pre-test as either low or high skilled in dynamic
balance for their age group, performed complex tasks (walking forward, then backward, on a 2"beam
one foot from the floor) under each audience situation. Two balance performance product dimensions were measured: distance traveled until first step off and number of step offs in completing
the walk. Quality of movement process was the overall total of four dimensions: speed/control,
foot pattern, arm flailing and postural shifting. Differences in balance performance for product
and process measures were assessed employing a 2 (age) by 2 (skill level) by 3 (audience situa-
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tion) factorial design, with repeated measures on the last factor. Using ANOVA, Analysis for
Simple Effects, and Tukey HSD procedures, findings (p 5.05) revealed that age resulted in social
facilitation effects. For 9's both coaction and spectator conditions resulted in highest quality
of movement; for 11's, on the pther hand, the presence of spectators yielded poorest movement
quality. With respect to the interaction between skill and situation, it was observed that low
skilled children, regardless of age, demonstrated higher quality of movement in coaction compared
to alone. Findings suggest a social learning model, with the effects of the presence of others
upon performance related to development. Coaction appears to be an earlier positive social facilitation agent, with spectators showing a negative effect later in the developmental process.

'p.nn

RELATIONSHIPS BETWEEN PHYSIOLOGICAL FITNESS (MAX Vo 2 ) AND MOTOR TIME IN SIXTY
MALES, AGES 55-70+. S. Rogers, R. Gandee, A. Narraway, R. Haude, I. Newman, and
B. Hollering. The University of Akron, Akron, Ohio 44325.

The aging process is a complex system of interrelated variables that influence
both structural and behavioral functions in each individual. It has been
suggested that the age related deterioration, within the central nervous system, may be
delayed by the effects of exercise. The following study quantifies the relationships between
physiological fitness (Max Vo 2 ) a n d discriminant choice motor time, for sixty healthy males
(ages 55-70+). The subjects were subdivided by age: 55-65 years and 60-70+ years, and level
of weekly physical activity: Group 1—participation in vigorous exercise at least three times
per week, Group 2—participation in mild intensity exercise on a weekly basis, Group 3—did
not participate in any form of physical activity.

2:15

NUTRITIONAL STATUS OF PHYSICALLY ACTIVE VS. PHYSICALLY INACTIVE ELDERLY MEN.
K. Voight, R. Gandee, A. Narraway, S. Rogers, I. Newman, R. Haude. The University
of Akron, Akron, Ohio 44325.

Because of recent medical advances, specifically in the conquering of infectious
disease, the lifespan of those in the Western World has increased markedly. As the
number of older Americans skyrockets, health professionals must turn their attention to
structural and functional changes occurring with the aging process. There is a need to address
factors that determine health and longevity of the elderly. Of course, some factors—heredity
and sex—cannot be controlled; however, nutrition and physical activity of the elderly are
controllable components of life. Proper nutrition throughout life along with adequate physical
activity may be two of the best means of minimizing degenerative changes. But does the older
person who controls his physical activity also control his diet? This study will examine the
relationship of nutritional patterns and physical fitness levels among the elderly. Elderly
males were divided into three groups: those participating in vigorous exercise three times a
week, those participating in mildly intense exercise and those being socially independent but
inactive. Twenty-four hour diet histories were used in assessing the nutrient intake of these
elderly men (55 years and older). Histories were analyzed via computer for 20 nutrients and
percentages by calorie of protein, carbohydrate, and fat.
This project was funded, in part,
by the Northeastern Ohio Universities College of Medicine.

c.'.'yd

FATHER'S INFLUENCE ON OFFSPRING'S ACADEMIC ACHIEVEMENT IN HIGHER EDUCATION:
SEX DIFFERENCES. Corinna Gmeinder and Isadore Newman, PhD. Department of
Educational Foundations, College of Education, The University of Akron, Akron,
Ohio, 44325.
The purpose of this paper was to determine a father's influence on his offspring's
academic achievement in higher education. The data analyzed was based on
150,000 cases of PROJECT: TALENT, a longitudinal study of high school freshmen,
sophomores, juniors, and seniors tested in 1960, and then subsequently tested
one, five, and eleven years after graduation. Multiple Linear Regression was
used to test a variety of hypotheses that assume that 1). a father's influence
is a significant predictor of obtaining advanced degrees, and 2 ) . that there is
a potential interaction between the sex of an offspring as it relates to father's
influence. Specifically, some of the variables examined were: father's age;
highest level of father's education; father's activity in various organizations;
and whether father supervises other workers.

o.^c

DEPRESSION IN THE ELDERLY AS RELATED TO PERCEIVED FAMILY
AND SOCIAL SUPPORT SYSTEMS AND DAILY ACTIVITY LEVEL
Isadore Newman, Ph.D.
Helen K. Cleminshaw, Ph.D.
Patricia P. Godfrey, M.S.N.
The University of Akron
Akron, Ohio 44325

This study surveyed a large sample of geriatric participants in Title VII Nutrition
Projects in Northeast Ohio. Each subject was asked to complete the Geriatric Depression
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Scale, (GDS) t h e Structured Family Interview (SFI) an adapted measure of family and
social support systems, and a Daily Activity Checklist (DAC). The GDS was c o r r e l a t e d
with the SFI and DAC t o determine if there were a r e l a t i o n s h i p between depression and
resources and a c t i v i t y l e v e l s of the e l d e r l y .
In a d d i t i o n , t h e GDS was factor analyzed
to determine i t s psychometric p r o p e r t i e s . A discussion of i t s use for t h i s population
w i l l be presented along with the c o r r e l a t i o n a l data.

-o^
J'JW

VARIETIES OF INTERPERSONAL TRANSACTIONS: WHO INTERACTS WITH WHOM?
RONALD J . KLEIN, P H . D . , WESTERN RESERVE PSYCHIATRIC CENTER, P . O .
BOX 3 0 5 , NORTHFIELD, OH. 4 4 0 6 7 .
Interpersonal behaviors/transactions will be examined from both a
didactic and experiential basis.
Some of the primary areas that
will be explored are as follows: 1) The Circumplex Model of Interpersonal Behavior; 2) Theoretical concepts relevant to interpersonal interactions, such as complementarity, anti-complementarity, and
acomplementarity; 3) Levels of intensity of interpersonal behavior;
and, 4) Interpersonal Style as i t relates to roles and counter-roles,
s c r i p t s , rules, etc.
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PSYCHOSOCIAL ASPECTS OF CARDIAC REHABILITATION PROGRAM PARTICIPANTS.
Hollering, Ph.D. The University of Akron, Akron, Ohio 44325.

Bruce L.

1:^5
Rehabilitation of the coronary patient following myocardial infarction or bypass
surgery has become widely accepted during the past decade. Supervised exercise
programs with educational components have been recommended for many cardiac
patients and seem to be effective in restoring self-confidence, decreasing anxiety and
depression, improving self-image and increasing functional capacity. Patient concerns about
diet, sexual function and return to work can be discussed during the informality of the
exercise sessions. Many physicians and psychologists view the exercise rehabilitation session
as a positive setting to serve as a "vehicle" for initiating and promoting lifestyle behavior
modifications associated with coronary heart disease risk factors. While there is no
guarantee that cardiac rehabilitation programs can lengthen the patient's life, there is the
matter of the quality of the years remaining. Supervised rehabilitation exercise programs
offer the cardiac patient both physiological and psychological benefits. Cardiac rehabilitation program admission, evaluation and the typical exercise session format will be summarized
in addition to the interdisciplinary role of the rehabilitation team.

THE EFFECTS OF MATERNAL EMPLOYMENT ON SELF-CONCEPT. Isadore Newman and Paul Goodwin
Department of Educational Foundations, The University of Akron, Akron, Ohio i+^325.

2:00
Our society is undergoing a rapid transition in the roles of family members. In
particular, there is an ever increasing number of mothers working outside the home.
According to Moore (1978), the phenomenon has become so common that it is now the
norm rather than the exception.
The beginning of this trend can be traced to the rapid economic expansion that occurred
after WWII. This expansion and a low birth rate fifteen years earlier created a labor shortage
and a large number of positions opened to women (Hoffman & Nye, 1 9 7 M . Therefore, this paper
will present an estimate of the effects of maternal employment on children's self-concept, when
variables such as: sex, SES, mother's occupation, intactness of the family, and number of
siblings, are taken into account. The results in this area have been somewhat conflicting. It
has been suggested that some of these conflicting findings have been due to the specificity of
the samples of the individual studies. One of the major advantages of this study is the highly
representativeness of its sample.
This study and the subjects are based upon the High School and Beyond Data, which sampled
1,100 schools, grades 10 and 12. The total number of subjects was 58,270. The data has been
stratified based on Public Schools, Public School Alternative, Cuban Public Schools, Other
Hispanic Public Schools, Catholic Regular, Catholic Black, High Performance Private Schools,
and Other Non-Catholic Private Schools.
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THE RELATIONSHIP OF PHYSICAL ACTIVITY AND PERSONALITY TRAITS OF MALES, AGES 55-70+.
K. Hoagland, D. Knutson, R. Gandee, A. Narraway, R. Haude, I. Newman, The
University of Akron, Akron, Ohio 44325.

Individual differences in personality factors and levels of physical activity exist
during all stages of maturation. It has been suggested that individuals who
regularly participate in physical activity share common personality traits, which differ from
the traits exhibited by individuals who are not physically active on a regular basis. The
following study examines the relationship of physical activity and personality traits of males
55-70+. The Cattell 16 Personality Factor Test (Form A) was administered to 60 subjects,
subdivided into three groups according to their weekly physical activity levels: Group 1 —
participated in strenuous physical activity at least three times a week, Group 2—participated
in mild physical activity, Group 3—did not participate in any physical activity.
CORONARY-PRONE BEHAVIOR PATTERN: TYPE A PERSONALITY AND CAUSAL ATTRIBUTION FOR
SUCCESS AND FAILURE. Jean Fankell-Hauser, 464 Hickory Lane, Painesville.OH 44077.
2:30
This paper examines how Type A and Type B Personalities perceive causality or
attributions for success and failure outcomes under conditions of challenge (high
and low) and need (achievement and affiliation). Weiner's attributional classification scheme that distinguishes causes from each other for success and failure outcomes was used as a model. This classification scheme is defined as dimensions labeled
stability, locus of control, and controllability.
A questionnaire was developed to test the attributions of the Type A/B Personalities. Using
a 2 x 2 x 2 Factorial Design, Type A and Type B subjects were tested in four situations that
resulted from the 2 x 2 matrix of challenge and need. Causes that represent the three dimensions of Weiner's classification scheme were rated by Type A and Type B subjects and an analysis
of variance was performed. The resulting means give a relative measure of stability, locus of
control and controllability.
The results of this study suggest the attributions of the Type A Personality, as compared
to the Type B Personality, are elicited as stable in successful achievement situations, less
stable in successful affiliation situations, unstable in failure outcomes, with the exception of
high challenge affiliative failure situations where the attributions of the Type A are stable.
Likewise, internal attributions of the Type A Personality are elicited in success, controllable
in achievement failure, and uncontrollable in affiliation failure outcomes.

?-kS

THE RELATIONSHIP BETWEEN GEOGRAPHICAL MOBILITY AND ADOLESCENT SELF-CONCEPT.
Daniel Sanders, M.A. and Isadore Newman, PhD. Department of Educational
Foundations, College of Education, The University of Akron, Akron, Ohio, 44325.
Geographical mobility, an American phenomenon, concerns a broad spectrum of
professionals and individuals, including employers, career placement officers,
mental health professionals, teachers, and families. The research has been
confounded as to whether there is a significant and directional relationship
between self-concept and geographical mobility. It is thought that much of the
confusion may be related to a lack of firm theoretical base and a lack of
distinction across the differing population samples studied with respect to
developmental stage. The research draws from the developmental theory of Erik
Erikson in examining the relationship between geographical mobility and adolescent
self-concept. Using the HIGH SCHOOL AND BEYOND data, a 1980 national survey by
James Coleman, the following variables were considered: self-concept ( dependent
variable ) ; geographic mobility ( independent variable ) ; race; socioeconomic
status; sex; marital status of the parents; and grade point average. It is
believed that if moving occurs as the child enters adolescence, then a significant
relationship will be found.

3:00

NONTRADITIONAL AND TRADITIONAL STUDENT PERSISTERS AND NONPERSISTERS IN THE COMMUNITY
AND TECHNICAL COLLEGE. Alan D. Smith, College of Business, Eastern Kentucky
University, Richmond, KY 40475; Michael N. Sugarman, College of Education, The
University of Akron, Akron, OH 44325.

Community and Technical College students enrolled at The University of Akron, a
major urban university, during the 1978-1979 academic year were divided into traditional and
nontraditional persisters and nonpersisters, once those students were placed on academic
probation were removed from the study. These students were given modified National Center for
Higher Education Management Systems (NCHEMS) questionnaires for program completers and noncompleters. The questions tested for varying degrees of satisfaction with the University and
reasons for withdrawal concerning various academic, socio-economic, and environmental press
variables. In addition, selected demographic variables from the student masterfile were
tested, along with the questionnaire responses in 99 research hypotheses using multiple linear
regression and corrected for multiple comparisons. Results indicate that 13 hypotheses were
found to significantly discriminate between traditional and nontraditional community college
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students. The persisting nontraditional student appeared to be more satisfied with the
University concerning a few variables, greater proportion attended part-time, during the day,
enrolled for less hours, and had a greater high school grade point average than their
traditional counterparts.

3:15

USE OF THE DRYFOOS TECHNIQUE FOR ESTIMATING SOCIAL STRESS IK CENSUS TRACTS IN
SPRINGFIELD, OHIO. John F. Wing and Donna J. Gaier, Department of Psychology,
Wittenberg University, Springfield, Ohio 1+5501.

Dryfoos (1973) offers a method to estimate women AT RISK of unwanted pregnancy.
Her formula is based upon the 1965 and 1970 National Fertility Studies, the Johns
Hopkins Adolescent Study, and the 1970 and 1972 Census Bureau surveys. Using her formula,
the numbers of high and low income women AT RISK of bearing unwanted children were computed
for all 22 census tracts in Springfield, Ohio. When these tracts were ranked on women AT RISK,
the ranks correlated with census tract ranks of marital police calls (r = .86, p < .001) and
with their ranks on numbers of divorces (r = .71+, p < .001). Next, the Dryfoos national estimates of percent unwanted "births were applied to Springfield tracts; and when the tracts
were ranked on such estimates, those ranks correlated with rankings on newborn referrals to
Public Health (r = .76, p < .001); abuse-neglect calls to Children's Services (r = .7k,
p < .001); high Ichool dropouts (r = .69, p < .005); and vandalism (r = .66, p < s .005).
Thus, the Dryfoos formula appears to be a good estimator of which census tracts are subject
to and/or the cause of great social stress.

3.20

CLINDAMYCIN INDUCED ULCERATIVE COLITIS IN RATS PLACED IN A COPING SITUATION. Sheila
L. Martz, Marina L. Cutarelli, Edward J. Logue, Helen M. Murphy, and Cyrilla H.
Wideman. John Carroll University, Cleveland, Ohio 44118.

Past research indicates that ulcerative colitis can be induced chemically with pepsin
inhibitors and with clindamycin in laboratory animals. With rats, such chemical
induction has taken excessive periods of time and the data have been inconsistent. In this
study 30 rats were divided into 3 groups. The first group was considered the "coping" group,
the second, the "non-coping" or helpless group, and the third, a control group. Each group was
then divided in half with 5 rats receiving 25 mg/,2 ml of clindamycin and the other 5 rats
receiving .2 ml of saline by intraperitoneal injection. The injections were given each day
for 13 days along with shock or no shock treatment. Group I rats were placed on an electrified
grid for 10 min each day with the opportunity to escape/avoid by jumping over a barrier to an
unelectrified portion of the grid. Shocks were given for 2 sec every 50 sec. Group II rats
were given inescapable shock for 2 sec every 50 sec for 10 min. Group III rats served as controls and were placed in the shocking apparatus for 10 min, but received no shock. On day 14,
animals were sacrificed and the stomach, cecum, and large intestine were removed for analysis.
Results showed severe ulceration in the cecum and intestine of the coping group which received
clindamycin with no ulceration in any of the other groups. There were no significant differences in the number of escape/avoid responses in the saline injected and clindamycin injected
animals. Thus, a combination of clindamycin and coping can bring about ulcerative colitis in
rats, whereas non-coping behavior or helplessness does not bring about this pathology.
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PREDICTION OF WAITING PERIODS NECESSARY FOR SAFE CONSUMPTION OF MAJOR FOOD
PRODUCING CROPS IN THE IMMEDIATE AREA OF A NUCLEAR BLAST. Julie A. Carpenter,
Westerville North High School, 950 Smothers Rd., Westerville, Ohio 43081

This experiment attempts to determine the extent of the waiting period
necessary to safely grow and consume three of Ohio's major food crops,
Wheat, corn, and soybeans, after the "surface burst" of a nuclear blast.
The components of the soil will be determined by Instrumental-Method Neutron Activation
Analysis" (INAA). Use of information regarding elemental half-lives, thermal neutron
capture cross-section, crop nutrient intake, permissible radiation dosages to humans, etc.,
will aid in predicting a probable time period before resumption of farming. This experiment
assumes a "limited nuclear exchange" which would not drastically change the environment, i.e.,
initiate a "nuclear winter." Current results cannot be used as conclusive evidence. Further
irradiations and analysis should provide results for longer half-life isotopes;.and elements
difficult to identify through INAA due to their small thermal neutron capture cross sections.
QuestioEB raised for extended studies are: what would be the outcome of the information received
from this experiment (e.g., growing these plants in irradiated soil)y what is the extent of
the uptake of uranium and plutonium and their fission products?
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THE EFFECT OF VACUUM AND TEMPERATURE CHANGES ON THE SIZE AND RATE OF GROWTH OF
POTASSIUM ALUMINUM SULFATE CRYSTALS, AMMONIUM ALUMINUM SULFATE CRYSTALS, AND COPPER
(II) SULFATE CRYSTALS.
Douglas P. Renz.

70 Graywood Ct., Centerville, Ohio ^ 5 9

Through research, it was discovered that the faster a crystal grew, the smaller it would be.
Applying this to the topic, a higher level of vacuum should produce small crystals because it
increases the rate of evaporation. .Likewise, a higher temperature should also increase the rate
of evaporation and produce small crystals. During the actual experiment, 5 nil of each of the
compounds in a saturated solution was placed in a petri dish along with three seed crystals.
The dishes were then placed in the controlled environment until all of the water had evaporated.
When completed, the crystal which grew on the seed crystals were measured and recorded. From
the results obtained, the crystals were smaller in the higher vacuums and higher temperatures,
and therefore the hypothesis was proven true.

THE MONSTROUS MICROCHIP - HOW DOES A COMPUTER WORK?
8940 Indian Mound Road, Pickerington, Ohio
43147

Dane C. Butzer,

8:^5
In order to demonstrate the way in which a computer performs the
basic arithmetic functions, a four-bit adder was designed and built
by the researcher.
The four-bit adder in this project is a device
which adds two numbers which are less than 10 and produces the sum of
these numbers.
If this sum is greater than 15, the difference between this
sum and 16 is shown.
This can demonstrate the way a computer performs the
basic arithmetic functions due to the fact that all of these functions stem
from addition.
In designing and building this processor the scientific method was used.
First, hypothetical circuits were designed.
Second, these circuits were built
and tested.
Third, their utility for the project was evaluated.
Then the
circuits were either accepted or rejected based on this evaluation.
Most of
the problems encountered in building this circuit were solved in this manner;
however, one problem remains.
This error prevents the project from carrying
twice through the same bit. This error is due to a fault in the basic design
of the project, and it would be necessary to totally re-design and re-build
the main processor of this project in order to eradicate the problem.

CENTRIFUGAL CASTING. David S. Gregory (Perkins High School) 4707 Kingsley
Circle West, Sandusky Ohio. 44870

9:00
Centrifugal casting is a method in which a cylindrical mold is spun, forcing
the molten metal to the inside of the mold to solidify radially, resulting in
many unique properties.
Static casting of a cylinder results in a number of metallurgical deficiencies: dual
solidification fronts resulting in many voids within the center of the metal, non-uniform
crystal size resulting in structural weakness, temperature variations during crystallization,
and the incorporation of gasses and refractory sand.
Centrifugal casting results in one solidification front eliminating most of the voids,
a more uniform crystal size increasing the strength and the durability of the metal, a
single heat flow direction reducing temperature variations, and a reduction of incorporated
gasses and refractory sand as a result of the increased gravitation on the metal.
Scale castings were developed and studied under a metallurgical microscope and a
scanning electron microscope. From these micrographs, results were studied to help reproduce
the casting process and to determine the effects of centrifugal casting.

9:15

A STUDY OF THE SYMBIOTIC RELATIONSHIP OF Z00CHL0RELLA ON
CHLOROHYDRA VIRIDISSIMA
by: Sunday D. Moe
Benjamin Logan High
Box 98
Zanesfield, uhio 43360
Chlorohydra viridlssima, commonly called green hydra, is a water invertebrate containing tne symboiotic algea zoochlorella. This
simple organism can be used as a model for studying enaosymbiotic
relationships. The contribution of zoochlorella to C. viridissima can
be determined by inhibiting the photosynthetic process or by producing
an aposymbiotic form to the original strain.
Wnen the above mentioned methods were utilized it was found that
the zoochlorella made a significant contrioution the growth of
C. viridissima.
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SPORTS MEDICINE IN GENERAL WITH SPECIAL EMPHASIS ON THE PREVENTION AND TREATMENT
OF INJURIES OF THE FEMALE AMATEUR ATHLETE. Katie A. Titus, 4752 Plattsburg Rd.,
Springfield, OH 45505.

Sports medicine today includes among other things nutrition, conditioning treatment
of acute and chronic injuries and rehabilitation. Sport medicine personnel can
include coaches who have completed a required seminar, trainers and nutrition experts who have
a bachelor of science degree or a medical doctor with a speciality in sports medicine.
A variety of braces, splints, wraps, taping technique, exercisers and water used in a variety
of ways are employed when necessary. I am charting injuries and treatment of injuries incurred by female athletes between the ages of 13-18 spanning four seasons.of organized sports.
My research includes a study of the bones, muscles, mental attitudes, nutrition, first aid,
conditioning and a literature search concerning the female athlete.
Interviews were conducted with coaches, trainers, doctors, nurses, and other personnel in
the sports medicine-health care field. Also interviews are now being conducted with female
athletes and a form completed and the results will'be charted.
The female athlete and sports medicine will be a current topic in this Olympic Year.

THE GROWTH OF CRYSTALS
Dain Yoder, 376 Tibet Road, Columbus, Ohio 43202

9-k5
The project considered nineteen different areas of crystallography. These areas
were depicted in several experiments conducted by the investigator. Three experiments inparticular achieved milestone advances that contributed to the understanding of crystal growth: the discovery of the seed crystal concept, the existance of
microscopic crystals and their effects on single crystals, and the ability of two different
crystals to fuse in supersaturated solutions. The investigator has concluded that more experimentation is required to define causes in crystal growth however, the experiments did
refine several methodologies that enhance crystal structures that approach ideal expectations.

10:00

THE EFFECT OF VITAMIN C ON THE WEIGHT OF THE SWISS MOUSE DURING WHOLE BODY
RADIATION
Debbie Herrmann
5558 305th Street
Toledo, Ohio 43611

At the Medical College of Ohio Hospital several patients developed severe skin reactions
and experienced significant weight loss during radiation therapy for cancer. It was later
discovered that these patients had been taking large doses of vitamin C. The purpose of this
study was to determine the relationship between the megadoses of ascorbic acid and the adverse
reactions to radiation.
Two hundred mice, used in this study, were divided into two groups, a control group
and a vitamin C group. The mice were given ascorbic acid through their drinking water at a
rate of 500 mg. per liter for one week prior to exposure and one month after irradiation.
During this period each mouse was weighed daily and vitamin C intake was determined from daily
water consumption. Both the vitamin C and control animals were subdivided into groups of ten
and irradiated in a single dose ranging from 200 rad to 1400 rad.
After analysis, it was concluded that the mice receiving ascorbic acid maintained
higher average weights than the control mice. This difference in weights was true for all
groups tested and proved statistically significant.

INTERPERSONAL ATTRACTION
Kimberly Wilson, 1123 Garfield Ave., Springfield, OH

45504

10:15
The purpose of my experiment was to learn why humans are attracted to each other.
I had. two hypotheses. They were: 1) males are attracted to females and vice
versa; and 2) people are attracted, to each other because of their style of dress.
I designed a questionnaire which, contained six situations. Two of the situations were when
the subject needed help. Two more were where the subject gave help and the last two were
mutual greeting situations. I distributed this questionnaire to 47 ninth grade students. I
showed them a series of four pictures, two at a time. They were shown alternating pairs of
pictures. Of the pairs of pictures, one was always of a male and the other of a female.
Also one was casually dressed and the other was in more formal attire. With regard to my
first hypothesis: 1) in situations where the subject needed help, males and females were
chosen equally; 2) in situations when the subject was giving help, it seems the females were
favored; and 3) in situations when neither was helped and just a greeting was given, there
was a tendency- for both males and females to greet the females. With regard to my second
hypothesis: 1) when the subject needed help, they chose to ask the more formally dressed
people; 2) it seems males tended to help formally dressed people while females tended to help
casually dressed people; and 3) there is a slight tendency for males and females to say "hi"
to formally dressed people while males tended to smile at a casually dressed person more
readily.
6k

ASTHMA - SOME CAUSES AND TREATMENTS.
Mt. Vernon, Ohio 43050

Julie Day.

16 Spruce Street.

10-30
The purpose of my project is to investigate the stimuli which causes an allergic reaction in asthmatics and the treatments. The stimuli varies from patient to
patient. The main causes of asthma are antigens, emotional factors, exercise, and
infections of the lung. Medication has been found to be an effective way in treating asthmatic patients. Currently, nutrition has been found by Dr. Alice Chase to be a factor in treating asthma. The combined treatment consists of bed-rest with fasting, together with a properly planned and managed diet plus, osteopathic treatment make an effective and complete therapy.
Experimenting with the functions of an allergic reaction, I placed the stimulus (sheep wool)
onto a variable's and control's wrist, after fifteen minutes the stimulus hand caused a release of an excessive amount of histamine through the variable's bloodstream resulting in
sneezing, tearing eyes, hives, and wheezing; the control showing no allergic reaction. Experimenting with Dr. Alice Chase's diet there was a loss of weight and weakness during the
first week, since there was such a dramatic change to the body's chemistry. Breads and carbohydrates were added to lessen such a dramatic change until the body adapted. After four (4)
weeks the results were as listed: 1) diminishing of dark circles under the eyes and mucus in
the respiratory track; 2) fewer asthmatic attacks; 3) less nervousness.
BRIDGES BETWEEN INDUSTRY AND ACADEMIA, James McAleese, 47149 Bursley Road,
Wellington, Ohio 44090, Lake Ridge Academy
ny.HP

Industry, encompassing steel, fabrication, computers, communication, and commerce, all depend, in some sense, upon the secondary and university education system to provide the human resources and the corporate leaders. This education is
not restricted to technical aspects but also includes the intangibles of perseverance, work
habits, honesty, dependability, responsibility, and competence.
With regard to exotic technologies of high tech, industry and academia hold unique positions. Academia has the pure technical specialists who have established a recognized position
through publishing their work, while industry utilizes the same technical fields to produce
hardware or consumer goods. What is necessary is the development of the mechanism which allows
communication between the two. Industry needs the secrecy and security of its proprietory data
as an edge over competitors, but the professor needs the opportunity to publish. Previously,
this relationship has operated through industrial research organizations funding specific professors to perform generic research. But this process is too meager to develop the basic technology of entire new industries or to increase the American competitive position versus foreign
competitors. Therefore, new bridges must be built between industry and academia.
This connecting structure may take the form of specialized technical societies or organizations to gather the funding of industrial corporations with common interests into a supportive
financial pool for basic or applied research. Defining areas of interest, gathering funds, and
allocating resources will be complex, but details can be worked out in an evolutionary process.
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1:15

SECTION BUSINESS MEETING
Paleontology for Fun and Education

1 :30

Joseph Haab
1440 Lakeside Avenue
Cleveland, Ohio 44114
The Cuyahoga Valley National Recreation Area has an abundance of streams and
creeks in addition to the Cuyahoga River. Tnese provide a variety of fossil
specimens which can satisfy the curiosity of the amateur paleontologist.
This
paper will inform the individual paleontologist about fossil resources that are
available in one of America's newest national parks.

I.^c;

*. STUDY OF TH3 G2NUS VIOLA ON CANC3R CELLS. C h a r l e t t e N. Mingle
5U-2 K a r g a r e t Dr. F a i r b o r n , Ohio

Tnis research project is a study continuing research on a
principle, 7io! in, contained in roots of violet plants and the
effects of tris principle on cancer cells. Different methods were used
to extract this principle from the roots along with the folage of several
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native species of violets. Tne solutions made from the different portions
of violets were then added in varying concentrations tc cultured hurran
and mice cancer eel]s and observed for a period of days.

2:00

DEFINING FUNCTIONAL RELATIONSHIPS BASED ON THE RATIOS OF SUCCESSIVE REGIONS
CONTAINED WITHIN THE INTERSECTIONS OF BOTH BRANCHES OF THE SPIRAL OF ARCHIMEDES
(r-9). Rissa Long, 1153 Hildreth Ave., Columbus, Ohio 43203

An analysis of the graph of The Spiral of Archimedes has shown that it
periodicly encloses increasingly larger regions. Using both numeric techniques and
appljfLng standard integral formulas from calculus, the enclosed areas were first approximated
and then recorded. The areas were labeled as cycles and succeeding cycles were ratioed to
find their'rate of growth. Graphs indicated exponential growth. Using linear regression, it
was determined that after the 15th cycle a linear equation expressed in logarithmic form
would make a relative approximation of successive areas.

BITUMINOUS COAL

David Mangold

1197 State Route kh Randolph, Ohio I*li265

2:15

Peat is the very first stage of coal. Peat becomes lignite due to compression.
The lignite eventually becomes sub-bituminous coal with more compression. The
final outcome of even more compression of the sub-bituminous is bituminous coal.
Bituminous coal is found in various types that are all chemically different
depending on the specific plants and sediment which became a part of the coal. Some bituminous
coal has a high sulfur content. Bituminous coal contains 7&% carbon in it. In some areas,
bituminous coal was subjected to even greater compression eventually forming anthracite coal.
Bituminous coal can be made into coke by heating it in high airtight ovens to about 1200°C.
Bituminous coal can also be made into coal gas through a process known as coal gasification.
This process is achieved through the use of a gasifier. High BTU pipeline gas can be made with
purified coal gas which is subjected to methanation in the Bi-gas process. The liquefaction of
coal forms synthetic oil. This oil is formed when coal is dissolved with hydrogen, pulverised,
then exposed to heat and pressure. This process is called hydrogenation. Chemicals, light
oil and coal tar can be obtained from bituminous coal also.

LICHENS AS INDICATORS OF AIR POLLUTION IN ATHENS, OHIO.
Jeannine Cavender. Athens High School, Athens, OH 45701.
C-\JV)

An air quality map was constructed for Athens city and the immediate
surrounding area. To provide data, a survey was made using a widely
distributed foliose lichen, Parmelia caperata, as a pollution indicat o r . This species grows on many trees but has a high sensitivity to
5^2. Sites were chosen where there were one or more large open-grown trees of a
species on which Parmelia caperata develops well in unpolluted a i r . The extent
of air pollution was judged using several variables of lichen growth:
1) abundance, 2) size, and 3) distance from the ground. Using the observed
data, each site was rated from 1-5 and represented by a colored pin which was
inserted into the map at that s i t e ' s location. Where isolated occurrences of
Parmelia caperata were found, in areas otherwise devoid of the indicator,
influential factors such as the pH of the bark were investigated. The map shows
that SO2 pollution was most severe in the city center as well as downwind from
major pollution sources such as coal-fired heating plants. Higher elevations
generally had lower levels of SO2 as indicated by better lichen growth.

CRAZT COMETS

Sean P. O'Brien, 3801 Lujon Drive, Beavercreek, Ohio +5431

2; h5

Comets, from the Greek word for long-haired, are objects of fear and awe
even into the present, though they are only bodies able to Release 'large--amounts,
of dust and gas when heated. A comet i s comprised of a tiny solid nucleus, an
atmosphere coma, and one or more t a i l s .
Comets release gases, dust, and metals
at different stages of their o r b i t s . Kepler*a three laws of Planetary Motion govern
e l l i p t i c a l o r b i t s , one of the three paths comets can follow, the others being parabolic and
hyperbolic curves. However, a l l comets are members of the solar system.
Comets can be classified according to their period of o r b i t .
Comets are designated by
the year and order of discovery or recovery, by the year and order of perihelion passage,and
by .the name(s) of i t s discoverer(s). Comets' orbits are determined by six mathematical
quantities.
Comets can be found in groups or families and are related to asteroids and
meteors.
There are three theories of comet structure, the "flying gravel-bank", the "dirty snowb a l l " , and the "comet s a t e l l i t e s " theories by R.A.Lyttleton, Fred L. Whipple, and Biomas C.
Van Flandern, respectively.
Comets probably originate either from the distant Oert cloud'or
the inner cloud.
There are four theories of comet formation: the fragmented nebula and the
outer cloud theories by A^G.W.Cameron; the Uranus-Heptune region theory by Paul Weissman;
and the proto-Sun radiation pressure theory by Jack H i l l s .
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THE EFFECTS OF MICROWAVE RADIATION ON DROSOPHILA MELANOGASTER.
Patrick T. Prisco, 8294 West Ohio State Ln., Lancaster, Ohio 43130

3:00
The effects of microwave radiation on genetic inheritance in Drosophila
melanogaster were studied. This experiment was divided into two parts. The first
part was conducted to determine the general effects of microwaves on Drosophila
and to determine proper microwave exposure times and powers for part two of the experiment.
In part one, adult wild type fruit flies were exposed to low power for five seconds, low power
for ten seconds, and medium power for five seconds. Larvae and pupae were also exposed to low
power for five seconds and medium power for five seconds. This part was performed with a
General Electric, Multi-Power Solid-State Time or Heat Control Microwave Oven. In the first
part, no fixed number of adult flies was used in each group. However, in the second part, a
fixed number was used so the data from these groups could be compared to reach a very
accurate conclusion. The adult wild type fruit flies were divided* into ten groups of 9-12
flies each. Vials were exposed to microwaves on power 1, power 2, power 5, power 8 and power
10. This part of the experiment was performed with a Litton, Solid-State Microwave Oven,
powers ranging from 1-10. The offspring of all the exposed flies in both parts were carried
to the third filial generation. Results conclude that microwave radiation does cause genetic
damage in Drosophila. The average mutation rate of the flies in this experiment was 116.9 per
thousand. This is significantly higher than the average spontaneous mutation rate, 1 per
thousand. Also, the genetic damage was passed on to future generations.
EFFECTS OF MICROWAVE RADIATION ON ANTIBIOTIC ACTIVITY
Thadd A. Prisco, 8294 West Ohio State Lane, Lancaster, Ohio 43130

3:15
The effect of microwave radiation on the antimicrobial activity of antibiotics was
studied. The five antibiotics that were used were: cefazolin sodium (Kefzol),
mezlocillin soidum (Mezlin), moxolactam disodium (Moxam), pencillin G potassium,
and pipercillin sodium (Pipracil). These antibiotics were reconstituted with sterile water,
then put into antibiotic admixture form using 5% dextrose solution. The admixtures were then
frozen for 48 hours at -20 degrees Celsius. A control group was established and thawed at
room temperature for four hours. The remaining group of admixtures was thawed individually by
the use of microwave radiation. This step was performed with a Norelco Microwave Cooking
System (N0.MCS6IOO) . Each admixture was placed in the center of the oven, which was set at
"Defrost", for 180 seconds, or three minutes. Both groups of admixtures were then tested for
antibiotic activity. A standardized inoculum of Escherichia coli ATCC25922 was used. Results
showed that there was no significant loss of antibiotic activity following exposure to
microwave radiation.
The basic purpose of this experiment was to show the effects, if any, of microwave radiation on antibiotic activity. Based on the experimentation, it was concluded that
microwave radiation does not effect the activity of the five antibiotics tested. It was also
concluded that using microwaves to thaw the five antibiotic admixtures used in this experiment
is acceptable.

PRACTICAL APPLICATIONS OF DESTRUCTIVE DISTILATION.
114 Otterbein Ave Dayton, OH 45406.

Marc A Hone

3:30
This experiment was conducted to determine if destructive d i s t i l a t i o n
is a possible alternative to common day incinerators. Destructive
d i s t i l a t i o n i s the process of heating a substance in the absence of
oxygen. The experiment was conducted using 2.67 grams of reactant in a Pyrex t e s t
tube capped by a one-hole stopper. A piece of rubber tubing connected the
reaction chamber to a condensing chamber (a Pyrex t e s t tube with a two-hole
stopper which was placed in a beaker of water) . The condensing chamber was
connected to a gas collecting b o t t l e full of water by means of another piece of
rubber tubing. This b o t t l e is situated in a water trough f i l l e d to about two
inches from the top.
By means of water displacement, the gases l e t off by heating the reactant are collected and then measured. The most important t e s t to
subject t h i s gas to i s the "burning splint t e s t . "
This i s performed by sticking
a burning match into the gas collecting b o t t l e . If p o s i t i v e , a blue flame will
encircle the l i p of the container. This shows an important fact: The gas i s
flammable. If negative, nothing unusual will occur. After the above t e s t is
completed, measure the amount of d i s t i l a t e s with a graduated cylinder. Finally,
find the mass of the charcoal that was produced. The reactants used were: wooden
s p l i n t s and paper (writing, purple construction, white towels, and newspaper).

3:^5

EFFECT OF ACID RAIN ON THE GROWTH RATE OF BEAN PLANTS
Daniel W. E l w e l l , 5336 Stock Road, Columbus, Ohio 43229

Because of recent interest in acid rain, an experiment was conducted to determine
the effects of acid precipitation on the growth rate of certain bean plants.
Conditions were kept standard for all specimens in order to approximate natural conditions as
closely as possible. The simulated rain was divided into three different pH classifications.
6?

The plants were exposed to the rain at irregular intervals as needed. The height of each
plant was measured on a weekly basis for seven weeks. At the end of the period, mass measurements were taken. The experiment was inconclusive due to imprecise measurements, damage to
several plants, and uncontrolled and unmonitered conditions.

U.nn

AERODYNAMICS: How Will It Affect the Transportation of the Future?
27 6 Dellinger Road Urbana, Chio 4307 8

by Van Newman

In my paper I will show how gravity and drag affect an airplane by adding more
weight and slowing the speed of the aircraft by disturbing the smooth flow of air
over the surface of the plane. I will also discuss a method that I have worked
with and perfected to a certain degree to reduce wing tip vortex drag which involves placing an airfoil section at a 90 degree angle to the wing chord plane at the tip of
the main wing to cut down on the upward and inward swirling motion caused by air deflecting
off of the wing tip. Dragonfly type airfoils were also experimented with. It was found
in the experiments that this type of airfoil improves glide ratio, and also, when coupled
with a polyhedral wing (otherwise known as a Ksperwing) greatly improves stability as
compared to a normal "flat" wing. Using a canard configuration for the wing and stabilizer
(stabilizer in front of the wing) was also found to reduce drag slightly but increase lift,
speed, and efficiency (fuel in GPH), and, when such an arrangement was used in combination
with the 90 degree winglets mentioned earlier overall performance was almost doubled. The
statistics above were obtained by using the different variables on a semi-symmetrical airfoil
section. Different shaped airfoil sections generated different results when tested with the
same variables but I have found that the best overall performance can be achieved by the
use of this shape of airfoil section.

|,,ic

A SIMPLIFIED METHOD FOR DETERMINING DISTANCES OF PULSATING VARIABLES FROM VISUAL
OBSERVATIONS
Don F. Figer, 30249 Ridge Road, Wickliffe, Ohio 44092

Since the early 1900's, when professional astronomers began studying the periodluminosity-color relationships between pulsating variable stars, amateurs have
been lost in the shuffle. This paper attempts to simplify the myriad equations
and methods which the professionals use. Several methods and many equations were tested until
the best results were obtained. From this paper, an amateur can calculate the distances of
most Cepheid and RR Lyrae variables. This allows the calculation of the distances to
galaxies and clusters where many of these variables reside. Observation of the periods of
the variables is all that is needed. This paper shows that independent observations can
be used to find useful information (distances in light years or parsecs, absolute magnitudes, color indices, etc.). It is possible for the amateur to successfully carry out the
same procedures which the professional astronomers do.

THE HYDROLYSIS OF UREA: A STUDY OF SELECTED UREASE REAGENTS
Stacey Lowery (Perkins High School) 203 Birchwood Drive Sandusky, Ohio

44870

The activity of urease in the hydrolysis of urea was investigated in the
presence of various metal ions. Copper(II) sulfate, mercury(II) chloride, and
nickel(II) sulfate solutions of 0.01 M concentration, buffered to a pH of 7.0,
were introduced to solutions of urease and urea, resulting in greatly reduced
ammonia production in trials with mercury and copper. The introduction of
the nickel ion had no apparent effect. Consequently, the central metallic ion
of urease is probably nickel, as nickel sulfate solution had no discernible
denaturing effect upon urease.

THE KINETICS OF THE CHROMIUM-EDTA REACTION: A SPECTROPHOMETRIC STUDY
Peter Stengel (Perkins High School) 304 Pennsylvania Ave Sandusky, Ohio

44870

The formation of the violet form of the EDTA-chromium(lll) ion complex is
reported at various hydrogen ion concentrations. The rate of formation of the
violet complex was determined spectrophometrically (at 545 n m ) . The reaction
was determined to be first order with respect to chromium and inversely
proportional to the hydrogen ion concentration. The activation energy for this
complex was calculated from data collected at various temperatures. It was
determined to be 97.4 kJ.

SECTION 0. ENGINEERING
SATURDAY/ APRIL 28, 1984
SEARS

404

R. FRED ROLSTEN, PRESIDING

ALTHOUGH NUMEROUS PAPERS WERE SUBMITTED FROM MEMBERS OF THE
ENGINEERING SECTION, A LONG STANDING POLICY REQUIRES THAT ALL
ENGINEERING PAPERS BE PRESENTED IN OTHER SECTIONS TO IMPROVE
COMMUNICATIONS BETWEEN ENGINEERING AND OTHER DISCIPLINES. ONLY A
SECTION BUSINESS MEETING IS SCHEDULED.
1:30
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SEARS 422

DOUGLAS V. SHAW, PRESIDING

9:00

INTELLECTUAL FOUNDATIONS FOR PUBLIC SECTOR PLANNING
Richard E. Klosterman
Department of Urban Studies
The University of Akron
Akron, Ohio 44325

In recent years public-sector planning has come under increasing attack in the
the popular press, academic literature, and political debate. Responding to these
critiques, this article examines three major types of argument for and against
planning in a modern capitalist society: economic arguments based on the benefits
and deficiencies of competitive markets; the traditional arguments used at the
profession's inception; and pluralist arguments based on the advantages and inadequacies of pluralist bargaining. The review suggests that, together, these three
perspectives suggest that government planning is required to provide three vital
social functions: protecting the collective interests of the community, improving
the information on which public decisions are based, and promoting the interests of
society's least advantaged members.

Q_ op.

MEXICO CITY: PLANNING FOR THE FUTURE
Frank J. Kendrick and Raul Urteaga
Department of Urban Studies, The University of Akron, Akron, Ohio

44325

Mexico City was built on the ruins of the old Aztec capitol, Tenochtitlan, in the
16th Century, and has developed through several distinct periods since then, from
the colonial era to the present era of rapid growth. During these periods, there
have been numerous plans for development, all evident in the City's appearance today.
The present period is one of the most difficult because of rapid growth, national
economic problems, and other problems common to developing countries. The City is now growing by 2000 persons a day, and has become, with its 17 million inhabitants, the largest
metro area in the world. Obviously, this creates many problems that have led to efforts to
plan rationally for the future.
This paper examines current planning efforts in Mexico City, and arrives at certain
conclusions. One conclusion is that the City does comparatively well in coping with its
day-to-day problems, as is seen in the extensive efforts to provide needed public services.
However, the City is also affected by problems related to the development of the country
as a whole, and which therefore are beyond the City's control. Rural poverty is one example of national problems that lead to the City's population pressures. In other words,
the future of the City's planning efforts depends to a great extent upon how well the
country as a whole can solve its problems and therefore control its destiny as a nation.

THE PUBLIC/PRIVATE PARTNERSHIP:
10:00

CRITICAL ISSUES IN SOCIAL-ECONOMIC PROBLEM-SOLVING

Anne F. Terrill, Ph.D., Executive Director, Metropolitan Human Services Commission
Public/Private partnerships have emerged as problem-solving organizations, spanning
the government related and the business sectors, having philosophical and operational
characteristics which transcend the limitations of those sectors. Partnerships in

human services for the purpose of providing coordination of effort between governmental and private sector organizations suggest critical lessons to be shared with
economic development partnerships which are evolving between universities and
business. Key issues relate to leadership requirements, problem ambiguity,
jurisdictional differences, and the development of hierarchial teams for problem
solution. The Metropolitan Human Services Commission, a public/private partnership
operational stnce 1981 is one of several models of problem-solving organizations
in the human services field, working to improve the internal efficiency of the
human services system and the quality of service delivery in a time of resource
scarcity.
"A Local Information and Referral Agency's Response to Structural Changes In A
Local Economy: The Case of Info Line Inc., Akron, Summit County, Ohio":by
10:30
Christopher Burntem, 34 Oakdale Court, Akron, Ohio 44303
Local quasi-public social service agBncK.es are perhaps, facing their most difficult period since their founding. This situation is primarily a result of two
basic factors, federal resource cutbacks, and the severity of structural changes in
the U.S. economic base. Impacts to economic readjustments in th U.S. have been most pronounced
in the older, industrial core region of the country. This point of great consequence, since
just as the demand for social services is accelerating, available sources may not be forthcoming,.
An agency which reflects the magnitude of these economic changes is Info Line Inc.,, a comprehensive information and referral agency in Summit County, Ohio.
While much of the nation moves toward economic recovery, the unemployment rate in Summit County
continues to hover above 10%. One effect of structural unemployment in the county has been an
extraordinary increase in call volume at Info Line, (over 100% for the year, month ending Sept.,
1983). This article is an examination of agency revenue sources, revenue enhancement efforts,
management decisions in an era of cutbacks,ithe concomitant impact upon agency personnel, and a
discussion of possible future directions in the Information and Referral field.
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SECTION BUSINESS MEETING
INDUSTRY/EDUCATION RELATIONS, ROUND I:

PUBLIC SCHOOL REFORM IN PENNSYLVANIA,

Douglas V. Shaw, University of Akron, 44325

1 'k5
During the decade before World War I reform elements in Pennsylvania sponsored
a revised state school code in order to make urban school systens more responsive to the ideals and needs of businessmen and industrialists. Enacted by
the legislature in 1911, this new code replaced school boards elected at the
ward level which ran neighborhood schools with city-wide boards appointed by the County
Common Pleas judges. The judges tended to appoint businessmen and profesionals, and school
board membership changed from primarily working class to primarily upper class. Policies
pursued reflected this change. The paper will argue that these reforms had as one of their
goals, the assurance of a disproportionate voice for business interests and the muting of
competing viewpoints; it will also argue that similar motives are manifested by business interests today.
THE B CURVE OF POPULATION GROWTH AND DECLINE IN NORTHEASTERN OHIO.
Joseph T. Bombelles, John Carroll University, University Heights, OH 44118.

2:00
Cities, towns and urban settlements in general, like any other physical or social
organism, have periods of birth and growth, maturity and stagnation, and
eventually decline and even death.
Historically, urban settlements are born at a specific time to serve a specific purpose such
as defense, mining, industrial or governmental functions. While their specific function is
needed, the settlements grow and prosper, attracting not only labor suited for the particular
function but also personnel for supporting services. Once their original purpose is lost,
the urban settlements must either find a new purpose, or eventually shrink and disappear. In
general, multipurpose cities follow the same development pattern.
This theory or urban and regional population growth can be presented in a graphic form. To
distinguish it from the S and J Curves of population growth the author calls it a B-Curve.
The B-Curve assumes that population of an urban settlement, or a region, is a function of
space and purpose.
The B-Curve analysis applied to the Northeastern Ohio yields some very interesting results.
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2:30

RACIAL RESIDENTIAL SEGREGATION IN OHIO'S LARGEST CITIES: 1950-1980
Nancy K. Grant and Peter J. Leahy, University of Akron, Department of Urban
Studies, Akron, OH 44325.

How have Ohio's major cities fared in regard to changes in the residential segregation of blacks since 1950? The Index of Dissimilarity is used to calculate
racial residential segregation for the eight largest Ohio cities. Data were
collected from the Decennial Census of Population and Housing at the census tract
level since 1950. The results of the analysis are compared with (1) population changes in
these cities since 1950 by race, (2) changes in residential segregation among a comparable
sample of the national cities, and (3) public policy efforts in each city (such as urban
renewal) during each decade.
MAXIMIZING EDUCATIONAL OPPORTUNITIES WITH AN ACTION ORIENTED ADVISORY COMMITTEE
2 • Zf 5

DANIEL DRAKE
CLEVELAND SCHOOL OF SCIENCE
1440 LAKESIDE AVENUE
CLEVELAND, OHIO 44114

In the past, most schools and school systems have not functioned in concert with the community. There is evidence that effective schooling will result from close linkages between schools and segments of their community. This paper describes one approach that
was used to link a school with i t s external environment. The Cleveland School of Science
established an Advisory Committee composed of individuals from business, industry, and
universities within the Cleveland area. Following a series of exploratory meetings, the
group came to a consensus on the general purpose for such a committee. The role and
function were delineated with respect to the central goal. After the agreement was
reached, the Department Chairs were requested to present a written overview of their
subject area to the Committee; this document had to be reflective of the department's long
and short range goals. Once the Committee made a careful perusal of the data, i t formed
several subcommittees so as to deal more effectively with the needs of the school. Each
of the subcommittees designed i t s own plan of action; their projects have been or are
nearly ready for implementation.
The presenter will make recommendations for the development of similar linkage programs that are designed for action.
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JOHN P. BLAIR, PRESIDING

CAN UNIVERSITIES CONTRIBUTE T O OHIO'S ECONOMIC

REVITALIZATION?
8:^+5

OPENING REMARKS - JOHN BLAIR, WRIGHT STATE UNIVERSITY

STATE ECONOMIC GROWTH AND DEVELOPMENT AND THE ROLE OF HIGHER EDUCATION. Dr. Richard
Sheridan. Urban Studies Center. Cleveland State Univ. Cleveland, OH 44115.
In the real economic world, with pervasive unemployment, deteriorating capital
infrastructure and monumental adjustments to the post-industrial information age,
the university and college are uniquely suited to playing a key role as part of the
economic community and environment. Higher education currently contributes to
economic development through activities involving (1) research and technological
transfer; (2) public service to state government; (3) community involvement; (4) continuing education; (5) cooperative education and work-study; and (6) job training, retraining and skills
upgrading. But even with the activities underway in colleges and universities there are serious
barriers to the full utilization of the resources available for economic development. Only after
overcoming these barriers can strategies for development be formulated. Assuming barriers can
be overcome, higher education can improve its participation in economic development by structuring new institutions ("Economic Revitalization Center") to serve as conduits between the private
sector and the service delivery system while providing job-related support services. Besides
the establishment of new institutions, a statewide Government-Higher Education Forum should be
established; a computerized central information data base should be established; a journal of
government problem solving research should be formulated; the state should appropriate funds for
economic development as a separate budget line item; an urban fellows program should be initiated; campuses should establish adult learning centers; non-instructional activity incentive
systems should be established; policy guidelines for faculty consultation should be formulated;
and other probes for greater involvement between "town and gown" should be undertaken.
Q
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NATIONAL STUDY OF COOPERATION BETWEEN HIGHER EDUCATION AND INDUSTRY.
Michael R. Ferrari. Provost, Wright State University, Dayton, Ohio 45435.

9:30
The study provides a descriptive profile and comparative assessment of the
policies, practices and long-term plans for a representative sample of American
colleges and universities on their interactions and collaborations with business
and industry. The views of presidents of 180 public and private institutions from all regions
of the country-small liberal arts colleges to major research universities—address current and
anticipated campus-corporation linkages. The respondents rank order the relative importance of
eleven major goal statements for higher education generally and for their institutions' partnerships with business, e.g., contributions to the economic development and revitalization of
the region. Structural connections through research centers, inter-institutional consortia,
"autonomous" faculty companies, and participation in research park activities are quantified
and analyzed. The extent of faculty consulting, personnel exchange programs, faculty memberships on industrial boards and government economic development councils also is highlighted.
Twenty-five typical barriers to campus and industry cooperation are evaluated with a focus on
Federal and State impediments and institutional rigidities. Policies and practices regarding
the handling of patent rights, publishing of research findings emanating from industrysponsored research, and conflict of interest issues are identified and assessed. The study
concludes with a forecast of the most promising areas for future cooperation between higher
education and industry.

10:00

STRATEGIC PLANNING FOR ECONOMIC DEVELOPMENT. Warren H. Groff, Ed.D., Vice
President for Academic Affairs, North Central Technical College, Mansfield,
Ohio 44901.

The transformation from the industrial society to a technical society based on
information will be highlighted by numerous issues in the 1980s. No issue will
be more important, however, than the relationship of postsecondary education.
In the past, postsecondary education saw its relationship to the economy primarily in terms
of providing a trained workforce. This focus will continue to be important in the future but
not sufficient. New expanded relationships will be required between postsecondary education
and the economy in the computer literate, high technology, information society.
Elements of the "new social compact" are beginning to mature as stated in the Ohio Board of
Regents Master Plan for Higher Education (1982).
In addition, Toward a Working Ohio is a
blueprint of new initiatives aimed at revitalizing the economy of Ohio. This paper will
analyze initiatives by the Ohio Board of Regents and the Department of Development that are
intended to foster economic development and revitalization in Ohio.

10:30

COFFEE BREAK

~~

OWENS-ILLINOIS, INC. - UNIVERSITY RELATIONS PROGRAM - Robert C. Machin, OwensIllinois, Inc., One SeaGate, Toledo, Ohio 43666

10:^5
Owens-Illinois is a leading manufacturer of packaging and diversified glass products,
with more than 40,000 employees and annual sales of $3.5 billion.
In recent years, Owens-Illinois has been affected by significant developments
which, in turn, have affected the recruitment of university graduates. These developments
include a company-wide reorganization in which functions have been decentralized from the
corporate level to operating units; major reductions in operating expenses; divestiture of
several business units; and the impact of the recession on the company's businesses.
As a result of these factors, major changes have been made in the company's approach to
university relations. The function has been reorganized to better coordinate the various
activities involving Owens-Illinois and the university community. This enables the company to
take advantage of the potential synergistic benefits arising from coordinated administration of
such activities as recruitment, scholarship administration, summer employment, cooperative
education, and aid to education. In addition, this program now is concentrated at a few
educational institutions which are a significant source of outstanding graduates, thereby
permitting the company, despite limited financial and personnel resources, to establish an
effective, ongoing relationship with faculty and administration. To assure program continuity
and appropriate management involvement, an Owens-Illinois key executive is assigned
responsibility for each of the selected educational institutions.

11:15

OPEN DISCUSSION - JOHN WEILER, T H E U N I V E R S I T Y OF DAYTON

12:00

LUNCH
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WHY INDUSTRY AND EDUCATION ARE COURTING EACH OTHER,
Ray Pauken, Coordinator, Consumer Economic Education, The Columbus
Public Schools, 270 East State Street, Columbus, Ohio 43215

In the past five years the American business community has taken a new interest
in what is being taught in our schools and how they can become more involved in the learning
process. Their sudden interest in education has been prompted mostly by a survey completed
recently by the U.S. Chamber of Commerce, in which high school students revealed some frightening information. The survey found that: - 82% of the students do not think there is competition in American business - 67% said they did not believe in the need for profit in
business - 62% said they think government has the responsibility to provide jobs. And the
most shocking of all the findings in the youth survey: - 63% were in favor of government
ownership of banks, railroads and steel companies. Since industry is dependent upon the
schools to send them a work force with at least a basic understanding of our free market
system, a partnership between the schools and the business sector has been formed. New and
exciting school/industry related projects have been launched with more in the planning
stages. Both the schools and industry realize that they must work together or fall so far
behind foreign competitors that they may never catch up.

- -of

THE SMALL BUSINESS INSTITUTE - THE COORDINATION OF GOVERNMENT AND ACADEMIC EFFORTS
TOWARD ASSISTING SMALL BUSINESS. Dr. Michael S. Broida, Department of Decision
Sciences, Miami University, Oxford, Ohio 45056.

In 1972 the Small Business Administration (SBA) began an experimental program utilizing several universities to provide management assistance to small businesses who
needed help. The pilot program proved reasonably successful. Through the years,
the program, called the Small Business Institue (SBI) program, has been expanded to include apapproximately 550 colleges and universities working with and helping thousands of small businesses each year. For the southwestern section of Ohio, regression analysis has been used to
attempt to evaluate the effectiveness of the program as it has expanded and as the SBI people
become more experienced. Although the measures used are crude and somewhat subjective, the
results indicate that the management assistance counseling by the students under the supervision
of a professor has increased in effectiveness since the beginning of the program. Results also
indicate that regular contact between the student team and small business client, as well as
more basic research and background time by the student team, seem to be associated with more
effective counseling as perceived by the small business person.

1:45

UNIVERSITY/BUSINESS/GOVERNMENT PARTNERSHIPS: AN ARGUMENT FOR BUSINESS INCUBATION
CENTERS. William Dorrill, Dean, College of Arts and Sciences, Ohio University,
Athens, Ohio 45701; Mark Weinberg, Assistant Professor of Public Administration,
309 Bentley Hall, Ohio University, Athens, Ohio 45701.

Economic Development strategies continue to be the key to the revitalization of the
American Economy. In recent years economic development efforts have focused on those projects
which are high technology oriented. The recent concern for high technology stems partially
from an increased awareness of foreign competition and also from the success of high technology
ventures such as the Triangle Research Park in North Carolina and the Stanford Research Center.
These efforts and future efforts involve the creation of public/private partnerships between
institutions of higher education, business and government.
However, the development of research parks involves large start up costs; and success, if it
conies, involves long time periods. An alternative strategy available to officials interested
in high technology enterprises might be consideration of business incubation centers.
This paper argues for the use of business incubation centers as an alternative to university
based research parks or centers. A case analysis of the development of a university based
business incubation center is presented.

2:15

COFFEE BREAK
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THE OHIO TECHNOLOGY TRANSFER ORGANIZATION - AN EXPERIMENT IN ACADEMIA ASSISTING
BUSINESS
Robert E. Bailey, Linda Cooper and Karen L. Kramer
Ohio Technology Transfer Organization
The Ohio State University
1712 Neil Avenue
Columbus, Ohio 43210

Since 1978 the Ohio Technology Transfer Organization (OTTO) has been brokering expertise and
supplying information to Ohio's business firms in response to their specific requests. This
has been accomplished by tapping the resources of Ohio's universities, two year technical and
community colleges, as well as government agencies, federal laboratories and business associations. This paper presents an analysis of this type of industry/academia relationship
(i.e. reactive or demand-side technology transfer) relative to (a) institutional infrastructures, (b) product-oriented versus discipline oriented points of view and (c) the processes
for acquiring and transferring expertise and information. Recommendations for improving the
process and relationship are suggested. Two examples of recommendations are: the brokering
agent must be located in the institutions' office of academic affairs or its equivalent in
order to provide unencumbered access to multiple disciplines and resources and use resources
which have the highest degree of synthesized information.

NEW PUBLIC/PRIVATE PARTNERSHIPS CAN FLOW BOTH WAYS. Dr. Sherrill Cleland,
Dr. Bert Glaze, Marietta College, Marietta, Ohio 45750.

2:45
A private college working with public agencies, where this partnership then serves
the private sector, with the private college acting as catalyst, consultant, coordinator, researcher, can contribute to state economic development. Marietta College
through its Business Resource Center and its Dept. of Economics, Management & Accounting, is
involved in a "new private/public/private partnership" to promote the economic revitalization
of a portion of Southeastern Ohio and the mid-Ohio Valley. Activities include evening and inplant courses & training programs, brokering consultants, conducting market surveys and feasibility studies, promoting economic education-through the Economic Round table of the Ohio
Valley, conducting Small Business workshops, etc. The public sector agencies that the college
works with include SBA, ARC, Ohio Dept. of Econ.Development, the City of Marietta, Washington
County and Ohio Dept. of Natural Resources. MC's special focus is helping small business
entrepreneurs get their business underway and/or working with operating businesses to help
them succeed and grow. Preconditions for success-(1) Solid reputation in area for quality;
(2) from that comes legitimacy and community support; (3) a recognition that college students,
with effective guidance, can combine learning and applied economics and management knowledge
to community needs; (4) a long range plan; (5) a pattern of one-step-at-a-time successes;
willingness for some risk-taking.

AN ONLINE ECONOMIC INFORMATION SYSTEM: A PUBLIC-PRIVATE PARTNERSHIP FOR ECONOMIC
REVITALIZATION.

3:15
Paul J. Kozlowski, The University of Toledo, 2801 W. Bancroft, Toledo, Ohio 43606.
This paper deals with the development of the Toledo Economic Information System as a
foundation for economic revitalization efforts in Northwest Ohio. The community-based
online system represents a cooperative venture between the business research unit at The
University of Toledo and private-sector development agencies. Developed in 1982, the system
permits easy retrieval and distribution of a large volume of relevant regional economic data
for use by private and public organizations. The paper focuses on the content, design, and
use of this online system as well as the interaction between the university and the private
sector which contributed to its successful implementation.
3:30

DISCUSSION - HERMAN J. EICHEL/ ADRIA LABORATORIES, INC.

3:45

CLOSING REMARKS - JOHN BLAIR, WRIGHT STATE UNIVERSITY
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THE INNOVATION INSTITUTE - Leon H. Albert - 6200 Frank Road, N.W., Canton,
Ohio 44720

8:^5
During the past several years, Stark Technical College has been experimenting with new ways to foster local and regional economic revitalization. The
Innovation I n s t i t u t e is an i d e a . . . programs and networks of committed professionals from diverse backgrounds who believe that sufficient talent and organizational resources
are available to ignite new'futures for our demographic area.
This program focuses on building reputable, creative, and productive problem solving
techniques. I t will meet current needs for new i n i t i a t i v e s expressed by government,
business, and community sectors. All institute a c t i v i t i e s and publications will focus on
new thinking methods to bring about practical r e s u l t s . Particular attention is placed on
product design and engineering with the creation of new services to help area firms grow.
A needs assessment of some 100 organizations within the region is being conducted to
determine how Stark Tech can assist organizations enhance their revitalization efforts. The
goal is to establish a prestigious professional think tank through a series of innovative
courses and scheduled workshops. "A growing company of today has to be ready for change."
LONG RUN STRUCTURAL CHANGE IN STARK COUNTY INDUSTRY (1870 - 1980)
AND RELATIONSHIP TO PROPULSIVE INDUSTRIES
y'.iOlo

Richard W. Janson, the Janson I n d u s t r i e s
P. 0. Box 6090; Canton, OH 44706 and
Vera K. Pavlakovic, Geography Department
Kent.State University; Kent, OH 44240

S t r u c t u r a l changes in the economy of one Ohio county, Stark, have been
quantified.
The e a r l i e s t estimates s h o r t l y a f t e r the Civil war are based on
information published in c i t y d i r e c t o r i e s .
Several bench mark dates have
been used in an e f f o r t to define propulsive i n d u s t r i e s t h a t have led the
county in economic growth.
I n t e r a c t i o n among other s e c t o r s of the county
economy multiply the r e a l income increments t h a t accrue to successful
export o r i e n t e d firms and when the i n t e r a c t i o n i s s i g n i f i c a n t the industry
i s a propulsive i n d u s t r y for the focal region. Farm equipment manufacture
was i n s t r u m e n t a l in extremely rapid growth near the turn of the century;
and the s t e e l i n d u s t r y performed a s i m i l a r function in the f i r s t half of t h i s
century.
Stark county s t r u c t u r a l changes have been traced since World War I I
and document the s t r u c t u r a l s h i f t from manufacturing to s e r v i c e s e c t o r s with
the h e a l t h i n d u s t r y becoming the most important c o n t r i b u t o r to employment
gains .

9:15

INDUSTRY/ACADEMIA/GOVERNMENT RELATIONS IN MANUFACTURING IN JAPAN AND EUROPE.
M. Eugene Merchant, D i r e c t o r , Advanced Manufacturing R e s e a r c h , Metcut Research
A s s o c i a t e s I n c . , 3980 Rosslyn D r i v e , C i n c i n n a t i , OH 45209-1196.

D e s p i t e d i f f e r i n g s o c i o l o g i c a l and c u l t u r a l backgrounds between Japan and European
c o u n t r i e s , and between i n d u s t r y , academia and government i n t h e s e c o u n t r i e s , b o t h
Japan and European c o u n t r i e s have developed mechanisms f o r s u c c e s s f u l i n d u s t r y / a c a d e m i a /
government c o o p e r a t i o n i n t h e f i e l d of manufacturing e d u c a t i o n , r e s e a r c h and e n g i n e e r i n g i n

support of their national manufacturing industries. General features of the cooperation
mechanisms will be outlined and the results of some of the cooperative programs described.
The implications of these for the American scene will be discussed.

THE USE OF STATE DATA BASES FOR ECONOMIC MONITORING
q, Q(-x

Richard Sheir
Ohio Bureau of Employment
145 South F r o n t S t .
Columbus, Ohio 43216

Services

The l a s t f o u r y e a r s (1979-1983) i n Ohio have been a time of p r o f o u n d
economic c h a n g e . During t h e l a s t r e c e s s i o n Ohio l o s t over 325,000
p o s i t i o n s i n m a n u f a c t u r i n g a l o n e . Some of t h e employment l o s s was
clearly cyclical contraction, however some of the job loss is permanent and reflects a structural change in Ohio's economy. Monitoring
and/ or forecasting the change has strong public policy implications.
Such research depends upon the availability of adequate and timely
data. This presentation will review the economic and demographic
material which is produced by the state and the limitations of that
data.
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INVISIBLE INFLUENCES, NETWORK ANALYSIS AND CRITICAL STRATEGIES FOR PUBLIC/PRIVATE
PARTNERSHIPS IN ECONOMIC DEVELOPMENT. Foster S. Buchtel and Samuel A. Mueller,
Dept. of Sociology, The University of Akron, Akron OH 44325

A study of memberships of volunteer boards and of upper executive levels in local
government and industry has provided new and important insights into otherwise
invisible paths of information, influence and decision making trade-offs. Although state-ofthe-art techniques in network analysis were employed, additional value was added as a result of
the investigator's special access to board information and working knowledge of informal alliances and coalitions, as well as historic mentoring relationships which still carry "exchange
values." Special techniques were developed for tracking the influence paths and keeping the
information current with changing memberships and coalitions. The value and importance of the
information and the "tracking techniques" are being demonstrated in the development of strategies for establishing university/community partnerships for programs such as economic development. The paper to be presented describes the background of the study, the special techniques
developed, insights gained as a result of the analysis and examples of strategies for partnerships using the new information and insights that were gained.

10:00

THE DYNAMICS OF TECHNOLOGY TRANSFER FROM INVENTION TO INNOVATION
Gerhard Mensch, Weatherhead School of Management, Case Western Reserve University
Professor of Economics, Department of Economics
Cleveland, OH 44106

Effective technology transfers implies "information market clearing." The flow of information
is haunted by uncertainites that greatly diminish effectiveness for agents on both the supply
side and the demand side (Arrow Paradoxon), and decreases the efficiency of the information
market on the whole. Examples from the industry-university context will be provided; successes
and failures.
Furthermore, the TT process is troubled by imbalances which tend to aggrevate the innate inefficiency of the market for precious information. The rate of invention and the rate of innovation differ over time. Data on "the paradox of unutilized technology" will be provided,
followed by an analysis of disequilibrium reversals which greatly increase the new technology
utilization rate in certain segments of the information market.
The Economics of Energy: Using The Energy Issue To Teach Basic Economics Paul H. Pangrace The Cleveland School of Science 1440 Lakeside Avenue Cleveland,

10:15

Ohio

44114

Introducing students to basic economic principles through a study was the goal
of the project described in this paper. The presenter developed a six week unit
which was taught to a group of ninth graders in their social studies course,
History and Philosophy of Mathematics and Science. The unit's purpose was met by
engaging the students, both individually and in groups, in a series of activities
which enabled them to apply basic economic principles in an analysis of the energy
problem past, present and future. Activities included a home energy survey,
developing a personal energy usage plan and group projects involving exploration
of various energy sources and developing a public relations campaign to promote
an energy source. This project was an award winner in the 1982 International
Paper Competition and the 1982 Sohio Teachers in American Enterprise Competition.

10:30
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PLANKTONIC PHOSPHATE UPTAKE IN AN ACID BOG LAKE. Robert T. Heath,
Dept. Biological Sciences, Kent State University, Kent OH. 44242.

8:30
Phosphate was rapidly taken up by planktonic organisms in
Triangle Bog Lake an acid bog lake in Portage Co., Ohio. Radiolabeled phosphate (32PO4) added to freshly collected whole lake
water was taken up by particles that could be collected on filters. Uptake
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kinetics consistently were biphasic: a rapid uptake process with a turnover
time of 4 minutes, and a much slower uptake process with a turnover time
ranging from 20 min.
to several hours.
The rapid uptake conformed to
Michaelis-Menten kinetics (Km = 2 X lO^M, Vmax generally about 1 X 10"6M) .
Available phosphate was seldom greater than 1 X 10"^M.
The rapid uptake
process could be inhibited completely in 10~^M cyanide, indicating that i t
is an active, energy-dependent process.
Particles taking up the majority
of the phosphate were less than 3um in size and had a density less than 1.30g/
ml, indicating that they are free-living bacteria not associated with s i l t s
or d e t r i t u s .

8:^5

ARE SOLUBLE ALKALINE PHOSPHATES SECRETED BY ZOOPLANKTON? M . J . B o a v i d a ,
J . S p u i j , D.Markowitz, R.T.Heath.
Dept. of B i o l o g i c a l S c i e n c e s Kent
S t a t e Univ. Kent, OH. 44242

Laboratory and field studies of the characteristics of alkaline
phosphatases dissolved in lake water indicate that they are secreted
by the zooplankton populations rather than being released by algae
and bacteria.
Laboratory studies of Daphnia magna fed an axenic culture
of Chlamydomonas acidophila showed t h a t a l k a l i n e phosphatase released by
the zooplankton differed from the various alkaline phosphatases that could
be released from the algae by the neutral detergent Triton X-100. The
zooplankton
phosphatases
chromatographed
differently
than
the
algal
phosphatases on anion exchange chromatography(Biorad AGl-x8); i t also had
a Km 10 times lower than any of the algal phosphatases and was less sensitive
to phosphate inhibition. Field studies in East Twin Lake (Portage Co.,Ohio)
showed that alkaline phosphatase in the upper strata of the water column
varied diurnally.
This variation corresponded to the diel migration of
Cladocera.
Phosphatase activity was greatest at dusk and at dawn and least
in the midday and at midnight.
Zooplankton grazers appear significantly
to influence phosphate regeneration from organic compounds both through
their grazing a c t i v i t i e s and by release of soluble hydrolytic enzymes
directly into the water.

9:00

SIGNIFICANCE OF ORGANIC PHOSPHORUS COMPOUNDS TO THE BIOTA OF A SMALL, BROWN-WATER
LAKE. James B. C o t n e r , J r . and Robert T. Heath. Department of B i o l o g i c a l S c i e n c e s ,
Kent S t a t e U n i v e r s i t y , Kent, Ohio 44242.

Organic compounds can be an important source of o r t h o p h o s p h a t e t o t h e b i o t a of a
lake.
The f u n c t i o n a l i d e n t i f i c a t i o n of t h e s e compounds and t h e s i g n i f i c a n c e of
each c l a s s of compound i s p o o r l y u n d e r s t o o d .
Two l a b i l e organophosphate f u n c t i o n a l groups were
analyzed s e a s o n a l l y i n T r i a n g l e Lake (Portage Co., Ohio) u s i n g c h e m i c a l , chromatographic and

radiometric techniques. One class releases orthophosphate on i r r a d i a t i o n with u l t r a v i o l e t (UV)
l i g h t ; the other r e l e a s e s orthophosphate when hydrolyzed by phosphatases. XAD-2 adsorption
chromatography eluted several phosphorus fractions. Less hydrophobic molecules were photol a b i l e in early spring but became refractory through summer. Elution on Sephadex G-25 gel
permeation chromatography revealed a high molecular weight phosphorus fraction (>5000 mol. wt.)
and a polydisperse low molecular weight fraction. UV-sensitive phosphate was associated with
high molecular weight compounds. This fraction decreased in size through summer. Phosphomonoesters represent the most significant organic source of phosphate, supplying up to 48% of
PO^ uptake. Both UV-sensitive PO^ and phosphomonoesters decreased in significance after the
spring phytoplankton bloom. Photo-labile phosphate decreased to barely detectable q u a n t i t i e s
in 2-3 weeks whereas phosphomonoesters decreased at more gradual r a t e .

9 ; 15

A MODEL OF THE PHOSPHORUS DYNAMICS OF A EUTROPHIC LAKE. William J. Lamberts and
Robert T. Heath. Department of Biological Sciences, Kent State University, Kent,
Ohio 44242.

A simple non-linear dynamic model suggests that phosphatase activity may be important in the phosphorus dynamics of freshwater lakes. The model of epilimnetic phosphorus flow contains five compartments representing organic and inorganic phosphorus, blue-green
and green algae, and zooplankton. All flows are linear donor controlled (L.D.C.) except for
that from organic P to blue-green algae, where the size of both compartments controls flow. The
data on which the model i s based come from studies of East Twin Lake (E.T.L.), a eutrophic lake
in Portage County, Ohio. Flow analysis of this model shows a high degree of cycling between
blue-green algal and organic P compartments. Sensitivity analysis demonstrates that the greatest
response to perturbation of flow occurs in these compartments as well. The non-linear flow
imposed by the donor-recipient control greatly increases the efficiency of flow, as seen in
comparison of the model with an L.D.C. version. These analyses and additional studies of this
model of a c t i v i t i e s in E.T.L. suggest that organic P, present as phosphomonoesters in lake water,
can serve as an important source of phosphorus for algae which synthesize alkaline phosphatase.
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ANALYSIS OF PHYTOPLANKTON DISTRIBUTION IN CENTRAL LAKE ERIE.
204 W. L a k e v i e w , Columbus, O h i o , 4 3 2 0 2 .

B a r b a r a L.

Stiver.

9:30
A study was undertaken in the summer of 1979 to examine the phytoplankton distribution at a station in the central basin of Lake Erie. The first cruise was in
mid-July, the second in mid-August, and the lake was thermally stratified for both
cruises. Vertical samples were taken at six hour intervals for twenty-four hours in July and
thirty hours in August. Cluster analysis indicated that depth was a more important factor in
community composition than time of day for most taxonomic groups of phytoplankton. Time of
day did have a bearing on the distribution of cyanophytes in July and dinoflagellates in
August. The results of the cluster analysis as well as the relationship of chemical parameters
to the phytoplankton distribution will be discussed.
PLANKTON DYNAMICS IN ACTON LAKE, OHIO DURING
1982-1983.
Michael A. Lewis,
Procter and Gamble Company, Ivorydale Technical Center, Cincinnati, Ohio 45217.

9:45
The plankton dynamics of most small Ohio lakes have not been thoroughly
investigated or reported. The objectives of this study were to characterize the
population dynamics of the plankton in Acton Lake. Plankton were quantitatively
sampled from Acton Lake during the summer and fall of 1982 and 1983- Eighty-two
species of phytoplankton and eighteen species of zooplankton were identified.
Species of
Cyanophyta dominated the phytoplankton averaging 52% of the total cell volume with maximum
density occurring in September, 62$.
Species of Chlorophyta comprised 37% of the
phytoplankton in July but averaged 25% of the cell volume in the remaining months.
The
dominant green species were Ankistrodesmus falcatus ,
Scenedesmus quadricauda and S .
denticulatus. Centric diatoms dominated the Chrysophyta which averaged 11 to 18% of all
species.
Rotifers dominated the zooplankton averaging 87% of the species. Epiphanes and
Branchionus species were most abundant.
The only identified calanoid copepod was
Skistodiaptomus
pallidus while the dominant cyclopoid was Acanthocyclops vernalis •
Cladocerans,
mainly
Diaphanosoma
leuchtenbergianum
comprised
less
than 1% of the
zooplankton. The diversity index, species number and density of phytoplankton were highest
in September whereas the same parameters for zooplankton were highest in August.
Photosynthesis (carbon assimilation) was determined from June to October and ranged from an
average of 5.8 mgC/m^/h (October) to 31-2 mgC/m^/h (June).

10100

ZOOPLANKTON COMMUNITY STRUCTURE AND PHYTOPLANKTON PRODUCTIVITY IN A SOUTHEASTERN
INDIANA RESEVOIR: EFFECTS OF LAKE MORPHOMETRY, PREDATION AND VERTICAL MIGRATION.
Pamela R. Bianconi. Dept. of Biological Sciences, University of Cincinnati,
Cincinnati, Ohio 45221

In this study, zooplankton-phytoplankton interaction has been investigated at
Hidden Valley Lake, a resevoir located in Lawrenceburg, Indiana. According to current theory,
temperate eutrophic lakes, which support fisheries production should be populated by small
sized zooplankters. Phytoplankton productivity is expected to be high, and water clarity and
light penetration into the water column should be greatly reduced. Data obtained from a
pilot study performed during 1981-1982 have shown that although Hidden Valley Lake supports
significant numbers of vertebrate predators (Centrarchidae), high density populations of
large sized zooplankters are maintained throughout the year (Maximum 5 x 10-> ind./m ) . In
addition, water clarity was found to be much greater than would be expected from phytoplankton productivity measurements (x secchi depth = 350 cm; total chlorophyll range measured
in photic zone = 0.41- 29.66 ug/1). Implications of lake morphometry, predation pressure
and zooplankton vertical migration on zooplankton community structure will be discussed.
The subsequent impact on phytoplankton productivity will also be covered.

10:15

AREAL AND VERTICAL DISTRIBUTION OF CLADOPHORA GLOMERATA BIOMASS IN WESTERN LAKE
ERIE. Mark E. Monaco and Charles E. Herdendorf. Center for Lake Erie Area Research, Ohio State University, Columbus, OH 43210.

Cladophora glomerata is an epilithic, macroscopic, green alga that commonly
inhabits streams and the littoral zones of lakes in North America. In areas of
the Laurentian Great Lakes, where sufficient nutrients are available, Cladophora can produce
large quantities of biomass. This study was formulated to investigate the growth dynamics,
ecology, and light and nutritional requirements of Cladophora. The objectives were to define
the relationship between light attenuation and the vertical colonization and to determine the
areal distribution of Cladophora in western Lake Erie. Surveys of the distribution of Cladophora in the western basin were conducted during the peak biomass period in late June of 1981,
1982, and 1983. The surveys were conducted using a coordinated effort utilizing a boat, SCUBA
techniques and aircraft to identify the major areas of colonization. Cladophora colonized on
all suitable substrate throughout the western basin, except where physical and/or chemical
factors may have inhibited growth. Colonization was found to extend to varying depths, depending on light attenuation. Maximum depth of colonization is greater in the northern portion of the basin corresponding to increased Secchi disk transparencies and smaller light extinction coefficients. The maximum amount of biomass is found in the Island Region of the
basin, where the largest extent of exposed bedrock is available for colonization.

78

10:30

TEMPERATURE ECOTYPES OF THE THERMOPHILIC CYANOBACTERIUM MASTIGOCLADUS LAMINOSUS.
J. L. Corkran and C. E. Wickstrom. Department of Biological Sciences, Kent State
University, Kent, Ohio, 44242

The potential genetic variability of a cyanobacterial population subjected to long
term selection under a relatively constant temperature regimen was examined. Clones
(n=3) of thermophi1ic Mastigocladus laminosus Cohn were established from hot spring benthic
mat at the habitat (50°C) and one displacement (40°C) temperature. Temperature strains of this
cyanobacterium have not been reported. Growth optima (45°C) and ranges (5~55°C) in nitrogenfree and nitrogen-supplemented media were identical for the 40°C and 50°C isolates; however,
50°C isolates grew significantly faster than 40°C isolates, M = 6.8 and 9-9 hr/dbling, respectively. Reciprocal studies demonstrated the characteristic growth rates to be fixed. Further,
growth rates of the 40 and 50°C isolates respond differently to conditions of nitrogen availability; doubling times of 40°C clones are significantly shorter in nitrogen-free than nitrogensupplemented medium, while nitrogen availability did not affect growth rates of 50°C clones.
All clones of identical thermal history exhibit distinct nitrogenase activities (acetylene
reduction assay), and levels of 40°C isolate activity are 2-17X that of 50°C optimal activity.
40°C and 50°C isolates exhibit different nitrogenase optima, 45 and 50°C, respectively. These
data indicate the existence of at least two M. 1 ami nosus temperature strains for growth and
nitrogenase activity. The 40°C isolates may represent a winter dominant form of M. laminosus
which is capable of broader physiological acclimation.

10:45

SIGNIFICANCE OF RESPONSE TO LIGHT INTENSITY BY TWO DIAZOTROPHIC CYANOBACTERIA.
C. E. Wickstrom. Department of Biological Sciences, Kent State University, Kent,
Ohio, 44242.

Alkaline hot springs generally possess two spatially disjunct populations of
nitrogen-fixing phototrophs: Mastigocladus laminosus at around 50 C and various
species of Calothrix around 40 C. These cyanobacteria are located in physically distinct mat
communities; Mastigocladus typically inhabits gelatinous mats while Calothrix forms thin
encrusting mats. In situ acetylene reduction estimates of nitrogenase activity in thermal
streams of Yellowstone National Park showed that Mastigocladus did not respond to increased
light intensities as expected while Calothrix did; in fact, the former was significantly more
active under low light than under high intensities. Acetylene incubations of nearly pure
natural populations in serum bottles receiving increments of light intensity up to full
incident radiation confirmed the existence of distinct responses. Calothrix activity increased
linearly up to full midday sunlight intensities, while Mastigocladus peaked at ca. 50% of that
intensity. Distinctive nitrogenase responses may reflect evolutionary responses to differences
between the habitats of these species. These disparate intensity-dependent patterns for
nitrogenase activity suggest that diel and seasonal inputs of fixed nitrogen for these
diazotrophs may be significantly different.
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HERBICIDE CONTAMINATION OF MUNICIPAL WATER SUPPLIES IN NORTHWESTERN OHIO.
David B. Baker, Water Quality Laboratory, Heidelberg College, Tiffin, Ohio 44883.

8:30
During the first runoff events following spring planting, northwestern Ohio rivers
contain a wide variety of currently used pesticides. Soluble herbicides, such as
atrazine, alachlor, metolachlor, simazine and linuron, are present in the 5 to
100 ug/L range. Many municipalities withdraw their water supplies directly from these rivers.
Studies during 1983 at the water treatment plants in Tiffin and Bowling Green, Ohio, confirmed
that conventional water treatment procedures do not remove soluble herbicides. Consequently,
herbicide concentrations in finished tap water were equivalent to concentrations in the river
water. While the concentrations are well below those causing acute mammalian toxicity, the
long term effects on human health of chronic exposures to several of these compounds are
unknown. Herbicide concentrations observed in Tiffin and Bowling Green tap water are higher
than reported elsewhere.
Measurements at the Fremont, Ohio water treatment plant indicated that granular activated
carbon filters removed about 80% of the herbicides at times of peak herbicide concentrations.
Municipalities withdrawing water from large upground reservoirs are not subject to elevated
pesticide concentrations present in rivers. Conservation tillage programs in northwestern
Ohio could result in increased herbicide concentrations in area rivers.

79
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EFFECTS OF INTENSIVE AGRICULTURAL LAND USE ON REGIONAL WATER QUALITY IN NORTHWESTERN OHIO. David B. Baker, Water Quality Laboratory, Heidelberg College,
Tiffin, Ohio 44883.

Cropland comprises 80% of the land surface in northwestern Ohio. Runoff of
sediments, nutrients and pesticides from this cropland adversely affects water
quality in rivers which drain this region, in associated estuaries and bays, and in Lake
Erie. Although the terrain is relatively flat, the combination of fine textured soils,
extensive tile drainage and cropping practices results in unusually large amounts of
agricultural pollution. Eight years of detailed nutrient transport studies in the Sandusky
Basin indicate a phosphorus export rate of 1.63 kg/ha/yr, which is 3 times the national
average for cropland. Nitrogen export is 20 kg/ha/yr, which is 4 times the national average
for cropland. Nitrate-nitrogen concentrations exceed drinking water standards 4% of the
time. Concentrations of currently used pesticides are among the highest reported in the
United States. Conservation tillage programs, which are being proposed as a means of
reducing phosphorus loading to Lake Erie, could aggravate the nitrogen and pesticide runoff
problems.

9:00

INVESTIGATION INTO THE EFFECTS OF AGRICULTURAL FERTILIZATION ON PHYTOPLANKTON
COMMUNITIES IN CLARENCE J. BROWN RESERVOIR. Donna J. D'Anqelo 322 W. Cecil St.
Springfield OH 45504

A twelve month limnological investigation was conducted on Clarence J. Brown
Reservoir, a mesotrophic body of water located in a predominantly agricultural watershed. The
reservoir was formed by the impoundment of Buck Creek approximately 30.6km from its headwaters,
3.2 km northeast of Springfield, Ohio. Samples were obtained from within the basin, as well as
from its affluent and effluent sources. Sprinq and fall plankton blooms which occurred during
or just after fertilization of area farms suggest that agricultural runoff may be a major
contributor to the nutrient budget of the reservoir. This is especially true for nitrates and
phosphates, which are of extreme importance in determining the productivity of aquatic systems.
Sinkage of these nutrients is evident, with nitrates settling out almost immediately upon
entering the reservoir and phosphates being carried into the calmer waters nearer the dam.
Incoming nitrates reached concentrations as high as 5.0 mg/1 and showed decreases of- up to 3.2
mg/1 upon reaching the basin. There is a statistically significant difference between the
concentrations of nitrates entering the basin and those exiting. Over time this should cause
a gradual increase in nutrient levels, thereby facilitating plankton growth. Frequent mixing
ensures a continuous recycling of both nutrients and plankton, which in turn enhances even
further the process of eutrophication.

9:15

PALEOLIMNOLOGY OF LAKE CUNRO, ECUADOR WITH EVIDENCE FROM DIATOMS, Paulo E. De
Oliveira and Michael C. Miller. Department of Biological Sciences. University of
Cincinnati, Cincinnati, Ohio 45221.

A 5m core of Lake Cunro, Ecuador was obtained in 1982. The base of the core is
6000 yr old. Diatom analyses of the sediments revealed varying assemblages that
provide a paleolimnologic and paleoclimatic history; of this tropical lake. The. deeper zones
of the core are characterized by assemblages of unusually large diatoms, which show a high
similarity to those found in modern Ecuadorian lakes located at high altitudes. The size of
the cell wall of the fossil diatoms is poorly correlated with the presence of inorganic
cations , some trace elements, sedimentary chlorophyll and organic weight of the sediments.
Ordination techniques indicated a high relationship between size of the diatom cell wall
and paleoclimates. A survey of size distribution of diatoms belonging to the genus Pinnularia
was also conducted in 8 modern Ecuadorian lakes located in the high Andes mountains and in
the Amazonian basin. The Andes lakes are characterized by low water temperatures whereas the
Amazonian lakes have constant higher water temperatures all year round.

g.oni

A BENTHIC MACROINVERTEBRATE STUDY OF THE WATER QUALITY OF THE EAST FORK OF THE
LITTLE MIAMI RIVER.
Mark Smith and Lawrence E. Canterbury, Biology Department, Raymond Walters College,
University of Cincinnati, 9555 Plainfield Road, Cincinnati, Ohio 45236.

The East Fork River is a tributary of the Little Miami River located in Southwestern
Ohio, near Cincinnati. Collections of aquatic insects were made at eleven sites, from March
through June 1933, over a study area extending approximately 70 river miles from Milford to
Lynchburg, excluding William H. Harsha Lake itself. Collections were made at each site twice
during this period. The purpose of this study was to determine the water quality of the East
Fork using macro invertebrates as indicators. The assumption was that the water would be poor in
quality below Harsha Lake and better above the impoundment. The area below the lake has
increased in population and industrial development since impoundment in 1979 with limited
improvement in municipal sewage treatment facilities. Several organisms considered indicators
of good quality water were found in abundance above and below the lake. Included were two
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families of Plecoptera, one Megaloptera, several families of Trichoptera, Ephemeroptera, and
Coleoptera. Carins' Sequential Comparison Index and Beck's Biotic Index were determined for
each collection site. The average Biotic Index was 17 for all sites, well above the level of 10
suggested by Beck for biologically clean water and the average SCI was .61. The diversity of
organisms and the presence of indicator organisms indicate the water quality of East Fork to be
good above and below Harsha Lake.

9:^-5

THE EFFECTS OF A WASTEWATER TREATMENT PLANT DISCHARGE ON THE BENTHIC
iyiACROINVERTEBRATE COMMUNITY OF A LOTIC REACH OF THE MAUMEE RIVER.
Neil S. Rubin, The University of Toledo, Dept. of Biology, 2801 W. Bancroft,
Toledo, Ohio, 43606.

In a reach of the Maumee River near Toledo, Ohio, sampling of the benthic
macroinvertebrate community and water were undertaken at similar lotic habitats upstream,
immediately downstream, and further downstream from the discharge of a wastewater treatment
plant. Number of taxa (S), taxa richness (d), Brillouin's index (H), and Shannon's index (H1)
were calculated from macroinvertebrate species colonizing multiplate samplers in each sampling
area. By analysis of variance, all four diversity indices show: (1) similar high values at
two upstream control sites (S = 5.21, 5.35; d = 0.886, 0.833; H = 1.104, 1.063; H1 = 1.180,
1.110); (2) a precipitous decrease at the site adjacent to the plant (S = 2.33; d = 0.280;
H = 0.221; H 1 = 0.241); and (3) a subsequent increase at the furthest downstream site
(S = 5.14; d = 0.712; H = 0.987; H' = 1.026). Changes in pH, conductivity, total, dissolved
solids, and nitrogen content along the reach suggest a significant effect of the
treatment plant which could be responsible for the diversity differences.

THE CHIR0N0MIDAE [DIFTERA] OF MENTOR MARSH. Bruce K. Trauben. Environmental Biology
Program, The Ohio State University, 1735 Neil Ave., Columbus, Ohio 43210.
A survey of the Diptera inhabiting Mentor Marsh [Lake County, Ohio] was undertaken during the summer of 1981. The samples examined were taken from nine sites
on 5 occasions by emergent traps, floating pan traps, and net sweeps. Two emergent
traps and 5 pan traps ware randomly distributed over a 200 square meter area at each site.
Physico-chemical data including dissolved oxygen, conductivity, pH, and temperature ware taken
once at each site during June, July [except D.O.], and August of 1981.
Dissolved oxygen ranged from 0.2 to 11.8 ppm on 17 August 1981. The largest range for
conductivity also occurred on that day; from 225 micromhos [25°C] to 3250 micromhos [25°C].
Nearly 1400 chironomids ware collected during the study. Of these, 467<> belong to the tribe
Chironomini [Chironominae], while the tribe Tanytarsini [Chironominae] comprised the smallest
component [97O]. At the tribe or subfamily level, dissolved oxygen seams to be a more important
factor than dissolved substances [conductivity] in determining the composition of the fauna at
each site. Spearman rank correlation coefficients for the percentages of the fauna comprised
by Chironomini and Tanypodinae ware positively correlated with D.O. [P < 0.05], but not with
conductivity. Several of the Chironomini species identified have been associated with brackish
water by other authors. This list includes: Chironomus [Chironomus] tentans_ Fabr., C_. [C. ]
attenuatus Walker, and Dicrotendipes nervosus [Staeger].

1 CK 1E
10: IP

HEMOGLOBIN VARIATION OF SEVERAL CHIRONOMID (DIPTERA:CHIRONOMIDAE) SPECIES
Susan Peirce. Department of Biological Sciences. University of Cincinnati
Cincinnati, Ohio 45221

The selective importance of hemoglobin forms in seven chironomid (Diptera:Chironomidae) species has been investigated. Seasonal and spatial(depth) variations within a single dimictic midwestern lake were used to define several habitats, with particular
regard to dissolved oxygen levels. A polyacrylamide nondissociating electrophoretic technique was employed to compare the multiple molecular forms of hemoglobin in these species,
which include two from the genus Chironomus, and one from each of the following genera:
Polypedilum, Harnischia, Tanytarsus, Coelotanypus, and Clinotanypus. Interspecific comparisons
of oxygen binding capacity were made by a determination of the degree of saturation of the
blood pigment, represented by spectrophotometric measurements. To investigate the hypothesis
that species from environomentally heterogenous sites contain a greater number of individual
forms, covering a broader range of molecular size, sodium dodecyl sulfate polyacrylamide
electrophoresis molecular weight measurements were also made for these multiple hemoglobin
forms, and will be discussed.

1f7i 3f7i
m:r>w

TRUE METABOLIZABLE ENERGY OF SEEDS CONSUMED BY POSTBREEDING DUCKS IN
LAKE ERIE MARSHES. Robert D. Hoffman and Theodore A. Bookhout, Ohio
Cooperative Wildlife Research Unit, The Ohio State University,
Columbus, Ohio 43210.

Objectives of our study, made at the Winous Point Shooting Club near
Port Clinton, Ohio, were to measure gross energy (GE) of seeds eaten by fall
migrating mallards (Anas platyrhynchos) and pintails (A. acuta) and determine
81

the true metabolizable energy (TME) they derive from these seeds. GE values of
panic grass (Panicum sp.) (5.21 Kcal/g) and arrowhead (Sagittaria latifolia)
(5.15) were significantly higher than of other species analyzed. Rice cut-grass
(Leersia oryzoides) (4.47) had the lowest value. TME values of seeds force-fed
to mallards (11.5 g) and pintails (8.0) starved 24-48 h were significantly
higher for cut-grass and Walter's millet (Echinochloa walteri) than for smartweed (Polygonum pensylvanicum) and bulrush (Scirpus validus). The calculated
basic metabolic rates for mallards and pintails were 96.6 and 81.1 Kcal/day,
respectively, and the estimated daily energy requirements were 290 and 243 Kcal,
respectively. Cut-grass and millet provide this amount, with a small surplus
for fat storage, but smartweed and bulrush do not. Marsh managers can improve
quality "of marshes for ducks by increasing production of cut-grass and millet
through water-level manipulation.
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1:45

CHANGES IN THE STANDING CROP OF EELGRASS, ZOSTERA MARINA, IN A TIDAL INLET
AT CAPE ANN, MASSACHUSETTS, SINCE THE EPIDEMIC OF 1932. RALPH W. DEXTER,
DEPT. OF BIOLOGICAL SCIENCES, KENT STATE UNIVERSITY, KENT, OHIO 44242

Major e e l g r a s s declines have been reported along the A t l a n t i c coast of
North America for 1854, 1889, 1894, 1908, 1915, 1921, 1930-32, and 1941
caused by a wasting d i s e a s e . The epidemic of 1930-32 was most s e v e r e , and recovery i s
not yet complete. Observations over the past 50 years i n a t i d a l i n l e t at Cape Ann,
Mas*., have shown annual changes i n Goose Cove, Lobster Cove, Mill River, Back Creek,
Jones Creek, L i t t l e River, and the main channel of the Annisquam Tidal River. Only
upper Goose Cove and Lobster Cove have made complete recovery. Some areas have not
regained any, and some have fluctuated widely from year to year. In g e n e r a l , best r e covery was made i n 1971-72, and a f t e r a decline during 1973-77t reached another peak
1978-82. High p r e c i p i t a t i o n , with r e s u l t i n g low s a l i n i t y , seems to favor growth of
e e l g r a s s , but other f a c t o r s are probably involved.
THE BIOLOGICAL EFFECTS OF POLLUTION IN MILL RUN CREEK. Donna D'Angelo, E r i c
Johnston, and Andy Turner. Dept. of Biology, Wittenberg U n i v e r s i t y , P.O. Box
720, S p r i n g f i e l d , Ohio 45501
A survey of Mill Run Creek in S p r i n g f i e l d , Clark Co., Ohio, was i n i t i a t e d i n
September of 1983 to determine t h e e x t e n t of p o l l u t i o n in t h e f i r s t order stream.
Biota, and i n p a r t i c u l a r b e n t h i c m a c r o i n v e r t e b r a t e s , were used to a s s e s s t h e c o n d i t i o n s
p r e s e n t along t h e e n t i r e 7km s t r e t c h . From t h e streams headwaters t o i t s confluence
with Buck Creek, f i v e f a i r l y equally spaced s t a t i o n s were e s t a b l i s h e d , from which
p h y s i c a l , chemical, and b i o l o g i c a l data were o b t a i n e d . PIBS data showed t h a t species
d i v e r s i t y as w e l l as t h e number of i n t o l e r a n t organisms/m decreased p r o g r e s s i v e l y
downstream(p<.01). A s t a t i s t i c a l l y s i g n i f i c a n t (p<.01) decrease in t h e numbers of
species in t h e headwaters to those p r e s e n t f u r t h e r downstream was observed in t h e s e i n e
data as w e l l . The pronounced trends found in s p e c i e s composition provide an index for
p o l l u t i o n assessment. Using t h e c a t e g o r i z a t i o n scheme devised by P a t r i c k ( 1 9 5 3 ) , Mill
Run begins as an "unpolluted" stream and progresses through t h e " s e m i - h e a l t h y " and
" p o l l u t e d " c a t e g o r i e s , f i n a l l y becoming a "very p o l l u t e d " stream before i t s confluence
with Buck Creek.

2:15

THE LAKE HOPE MINE DRAINAGE ABATEMENT PROJECT: FAILURE OF UPSTREAM CRAYFISH TO ACCLIMATE TO INCREASED CONDUCTIVITY. Michael S. Gallaway and William D. Hummon. Dept.
of
Zoological and B.iomedical Sciences, Ohio University, Athens, Ohio 45701.

Acclimation experiments were performed on two groups of crayfish from Big Four
Creek. The upstream (US) crayfish were from clean water with t o t a l conductivity of
260 umhos/cm (25 C), with 80 umhos of that number alkaline conductivity, the downstream (DS)
crayfish from mine-polluted water with conductivity of 600 /jmhos (0 alkaline cond.). Acclimation experiments for each group were for durations of 4 and 8 days, and were done in test solutions of 260 (US), 600 (DS), 1200 and 2000 umhos. US crayfish were started in water of 600
umhos, DS in water of 1200 umhos. Each were moved to the next higher solution after the a c c l i 82

mation interval. Animals were compared by days of survival in the solution of* 2000 pmhos.
Results of this experiment were compared with crayfish collected from a pool (MS) with conductivity of 1000 jjmhos (0 alkaline cond.), which were tested only in water of.2000 jumhos. Analysis by non-parametric Kruskal-Wallis tests showed that 4 and 8 day US and MS crayfish are not
different, and that 4 and 8 day DS crayfish are not different. However, US and MS crayfish are
different from DS crayfish (p<0.001). US crayfish do not show short term acclimation to elevated conductivity. US and MS crayfish died quickly after they were stressed above 1200 pnhos.
Ability of DS crayfish to survive-significantly better under these test conditions appears to
result from long term acclimatization.

2:30

GROWTH AND CONDITION OF AGE O+ GIZZARD SHAD (DOROSQMA CEPEDIANUM) IN ACTON LAKE,
OHIO: RELATIONSHIPS TO FOOD QUALITY. Neal D. Mundahl and Thomas E. Wissing,
Department of Zoology, Miami University, Oxford, OH 45056.

Growth rates of age O+ gizzard shad (Dorosoma cepedianum) vary annually in Acton
Lake, a 253-hectare impoundment in southwestern Ohio. This study was designed to
examine growth and condition of age O+ gizzard shad during the 1982 and 1983 growing seasons
(July-November), and to relate these to possible differences in the quality and quantity of
the food supply. Shad reached a larger mean wet weight in 1982 (7.10 g) than in 1983 (5.85 g) .
Mean monthly shad condition factors (1982: 2.08-2.37; 1983: 1.96-2.44) were similar for both
years, as were mean monthly muscle tissue C:N ratios (1982: 3.19-3.46:1; 1983: 3.17-3.52:1).
Food materials consumed by shad had mean monthly C:N ratios of <9:1, except during August
(11.05:1) and September (11.67:1), 1983. Food consumption (mg dry weight of gizzard contents*
cm standard length ) by shad varied seasonally during both years, reaching peak levels in
August 1982 (2.21 mg-cm~l) and September 1983 (1.84 mg-arT-'-) . Variation in annual growth rates
of age 0+ gizzard shad in the lake appears to be related to differences in food quality,
particularly during August and September.

? • if 5

AN EXAMINATION OF PLASMA CORTISOL LEVELS OF THE COMMON CARP IN THE GREAT
MIAMI RIVER. Bernard J. Moller. Department of Biological Sciences, University
of Cincinnati, Cincinnati, Ohio 45221.

In order to examine the effects of environmental pollution, most physiological
studies have been carried out in the laboratory, and are commonly conducted with
only one or two stressors. These experiments attempt to predict the response of natural populations to a given stress level. Natural environments, however, are more complex than conditions encountered in the laboratory. A sub-lethal physiological response to environmental
stress is considered as a monitoring method for natural fish populations. Level of plasma
cortisol, the primary corticosteroid in teleost fish, is used as the indicator of stress.
Laboratory tests were first conducted to control for cortisol response due to field collection.
Fish populations along the length of the Great Miami River were sampled. Blood samples were
taken by cardiac puncture and assayed by radioimmunoassay.

3:00

SEASONAL CHANGES IN THE CRITICAL THERMAL MAXIMA (CTMax) OF ETHEOSTOMA BLENNIOIDES,
ETHEOSTOMA FLABELTARE, AND ETHEOSTOMA CAERULEUM. Ihor Hlohowskyj and Thomas E.
Wissing, Department of Zoology, Miami University, Oxford, OH 45056.

Seasonal critical thermal maxima (CTM) were determined for Etheostoma blennioides,
E_. Flabellare, and E. caeruleum. Mean CTM values for field-acclimated E. blen 1
niodes ranged from 26.2° C in March to 35.1° C in September. The values for E. flabellare
and E. caeruleum were 30.8° C to 36.Oo c (March-July) and 30.0° C to 36.5° C (April-July) ,
respectively. The CTM's for the three species were positively correlated (p<0.01) with
field temperature (E. blennioides, R 2 = 0.850; E. caeruleum, R2 = 0.865; E. flabellare, R 2 =
0.902) . Mean CTM;s for E. blennioides and E. caeruleum acclimated to 10° C in the laboratory
were 30.8° C and 31.9° C, respectively, the corresponding values for fish acclimated to 20° C
were 33.3° C and 34.0° C. Mean CTM's were positively correlated (p<0.01) with acclimation
temperature (R2 = 0.741 for E. blennioides; R 2 = 0.484 for E. caeruleum) . Mean CTM's for
E. flabellare acclimated at 10° C and 20° C were 34.0° C and 34.3° C, respectively, and
were not correlated to field temperatures (R2 = 0.025). Differences in the ability of these
fishes to tolerate high temperatures may influence their distributions in streams. Etheostoma
blennioides, the species with the lowest summer CTM's may be excluded from upstream, open
environments owing to its inability to adjust physiologically to warm water temperatures
(i.e. field temperatures approaching 30° C) .

3. 15

COMPARISON OF FISH COMMUNITIES AND WATER QUALITY BETWEEN A METAL-CONTAMINATED
AND PRISTINE STREAM. Rob J. Reash, Environmental Biology Program, Ohio State
University, Columbus, Ohio ^3210.

A comparative study was initiated to define the effects of chronic urban
pollution upon resident stream fishes. The Rocky Fork and Clear Fork are headwater streams of the Muskingum River basin and principal tributaries of the
Mohican River. The Rocky Fork flows through the city of Mansfield where it receives numerous
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point-source industrial discharges and wastewater effluent. The Clear Fork flows through
agricultural and state park areas.
Fishes were sampled monthly "by electrofishing at four sites on each stream to compare
community structure and species distribution between and within streams. Species richness,
diversity, and total biomass were similar in headwater sites, but decreased downstream in
the Rocky Fork where chronic pollution has eliminated all but pollution-tolerant forms. The
incidence of teratological fishes was higher at one polluted site (0.75^) than at any other
site (0.23 - 0.32$) in either streams. Fin rot (presumably bacterial) was considerably
greater in fishes inhabiting polluted sections (8.5 - 14.8%) compared to fishes from unpolluted sites (0.46 - 0.66%). Routine water chemistry parameters (pH, D.O., hardness,
alkalinity, free GO2, PO4, and NO3) were generally similar between the two streams. Phosphate
and free CO2 concentrations were elevated in Mansfield sewage water, which discharges into
the Rocky Fork. Heavy metal concentrations were higher at sites within and downstream of the
city than at the headwater site and in the Clear Fork (Cr, Cu, Fe, Ni, and Z n ) .

3:30

POTATO PROCESSING WASTEWATER TREATMENT BY THE TRICKLING FILTER PROCESS. Gergi Abdo
El-Mouarrek and Yung-Tse Hung, Department of Civil Engineering, Cleveland State
University, Cleveland, Ohio 44115.

The objective of this study was to determine the feasibility of using plastic media
trickling filter process for the removal of organic pollutants from potato processing wastewater..
Hydraulic detention time and hydraulic loading rate were investigated for their effects on
trickling filter column performance. The feed chemical oxygen demand (COD) ranged from 243 to
1910 mg/l. After trickling filter treatment, the wastewater COD was reduced to 75 to 849 mg/l
with COD removal efficiencies of 69 to 56 %. At a hydraulic loading rate of 27-6 gpd/ft 2 '
the best effluent of 75 mg/l COD was obtained.

3:45

EFFECT OF TEMPERATURE ON OXYGEN TRANSFER RATE IN SURFACE AERATOR DESIGN FOR WASTEWATER TREATMENT. Yongsheng Dong and Yung-Tse Hung, Department of Civil Engineering,
Cleveland State University, Cleveland, Ohio 44115

Temperature has a great influence on the oxygen transfer rate in wastewater treatment. The temperature of mixed liquor in the aeration tank can be calculated from the air
temperature and the influent temperature. Normally the air temperature in summer is more favorable for microorganism growth resulting in higher bio-oxidation rates and greater oxygen
demands. Surface aerators should be selected to provide sufficient quantity of oxygen for biooxidation and mixing requirements. The oxygen requirement can be calculated using the temperaturevalue for the worst condition, at which the oxygen transfer rate is the lowest. In this
paper effect of temperature on dissolved oxygen deficit coefficient, viscosity coefficient,
and the oxygen transfer rate in biological wastewater treatment was determined. Procedures for
determination of the design temperature value for aeration tank mixed liquors for the worst
condition were developed and described in this study.

4:00

BATCH AVTIVATED SLUDGE TREATMENT OF PHENOL WASTEWATERS. Hsieng-Ping Tseng and
Yung-Tse Hung, Department of Civil Engineering, Cleveland State University,
Cleveland, Ohio 44115.

A laboratory study was conducted to determine the feasibility of using batch
activated sludge process in removing organic pollutants from phenol wastewaters. Six bench
scale activated sludge batch reactors of 1 liter volume were used in this investigation.
Phenol wastewaters in various concentration were added to the reactors containing same level
of microorganisms to provide various F/M (food to microorganisms) ratios. Results indicated
that the optimum F/M ratio was 0.6, and the COD (chemical oxygen demand) removal efficiency
was over 90 %. At higher F/M ratios, the COD removal efficiency decreased possibly due to
phenol toxicity of wastewaters. The optimum aeration time in the batch activated sludge
reactor was about 10 hours. The COD removal efficiency was not significantly increased, when
the aeration time was increased beyond 10 hours. Batch activated sludge process was found
feasible in the treatment of phenol wastewaters.

4:15

TREATMENT OF POTATO PROCESSING WASTEWATERS BY THE ANAEROBIC FILTER PROCESS.
Chii-Feng Chung and Yung-Tse Hung, Department of Civil Engineering, Cleveland State
University, Cleveland, Ohio 44115.

Packed anaerobic filters operated at thermophilic and mesophilic temperatures were
evaluated for the treatment of potato processing wastewater and to compare the performance of
thermophilic and mesophilic anaerobic filter processes. Three thermophilic filters were
operated at 55°C' with hydraulic detention times of 28.6, 49.7, and 211.8 hours, and corresponding COD loadings of 1.339. 0.770, and O.I58 kg/m^-day. The corresponding COD removal effici-
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encies were 751 70, and 81 %. There mesophilic filters were operated at room temperature
at about 28°G with hydraulic detention times of 27«5> 50.7, and 207.7 hours, and corresponding
GOD loadings of 1.392, 0.754, and 0.200 kg/m^-day. The COD removal efficiencies were 90, 88,
and 95 % f°^ the corresponding filters. The gas production ranged from 0.333 to 0.461 m-v
kg GOD removed. The average effluent suspended solids varied from 23 to 176 mg/l. Mesophilic
anaerobic filter process was found to perform better than the thermophilic process in treating
potato processing wastewaters.
AN EMERGENCY RESPONSE SYSTEM FOR ATMOSPHERIC RELEASES by S. Thomas and A. Kumar,
Department of Civil Engineering, University of Toledo, Toledo, Ohio 43606.

^ :30
An emergency response system which can be used by nuclear power plants, gas
processing facilities and others has been developed at the University. The
system consists of a realtime versatile mathematical model to estimate the
ground level concentrations of accidental releases. A series of look-up tables and graphs
have been prepared from model results as backup. The mathematical model is based on both
the puff diffusion and the continuous plume theories. Depending on the estimated accident
duration, the computations are performed to estimate the ground level concentration and to
estimate the evacuation area using one of the dispersion theories. The model is applied
to two accident situations: a nuclear power plant release and a gas processing facility
release.
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INTEGRATED ANALYSIS AND INTERPRETATION OF A COMMUNITY X GUILD (OR TAXON) DATA MATRIX.
William D. Hummon and Katherine E. Munson, Department of Zoological and Biomedical
Sciences, Ohio University, Athens, Ohio 45701.

We have tested various quantitative measures on mock and real data sets, as ways to
achieve maximal data reduction while communicating the essential properties of and
interactions among communities and guilds (or taxa). First we standardize communities so that each sums to unity. Then we analyse communities using the SJJJ» index of shared
diversity over time or space (Hummon, 1974). The power of this index lies in its use of units
in common with diversity and in its response not only to the sum of least percent in common
between communities (lpc, the Bray-Curtis index), but also to the number of guilds (or taxa)
shared and to the evenness of lpc among them. This procedure is used to generate a communitysquared matrix of Sjrt similarity and D y dissimilarity values, from which are calculated and
illustrated respectively a hierarchical dendrogram and a polar ordination. The dendrogram, after
being oriented to its best rotation, is used to map valued contours onto the ordination surface,
yielding topographic images of community interaction. Then, from the original matrix of standardized communities X guilds (or taxa), we standardize each guild (or taxon). Using B-^j and 0^±
(Pianka, 19 78; modified from Levens, 1968) for niche breadth and overlap, indices analogous to
H' and Sjjt, a guild-(or taxon-)squared matrix of 0 overlap and N nonoverlap is generated. From
these are calculated and illustrated comparable dendrogram-ordination figures, which we orient
at right angles to those for communities. Diversity and niche breadth values, as well as gradients of biotopic parameters can be superimposed to give an integrated view of the data set.

2:00

THE FREQUENCY OF ATROPINESTERASE ACTIVITY IN TWO NATURAL POPULATIONS OF
LAGOMORPHS: A CASE FOR COEVOLUTION. V. A. Teubner, Dept. of Biology,
Univeristy of Toledo, Toledo, Ohio 43606.

Recent coevolutlonary theory has focused on the interaction between plants and their
predators, the herbivores. The present study was designed to examine the effect
of plant alkaloids on serum atropinesterase activity in two natural, geographically isolated
populations of cottontail rabbits (Sylvilagus sp.). Animals were collected from the Arizona
(desert cottontail) and the Ohio (eastern cottontail) areas and atropinesterase activity was
compared. The desert cottontails (S_. audubonii arizonae) had an enzyme frequency of 0.81.
In contrast, the eastern cottontail's (S^. floridanus) enzyme frequency was 0.17. Stomach
contents were also analyzed for the presence of alkaloids in each species. Three basic
conditions for the occurrence of coevolution were also proposed in this study: (1) plantherbivore must interact, (2) one or both species must function ecologically as a specialist,
i.e. , prey with a limited number of predators or predators with a limited repertoire of food,
and (3) resources for both predator and prey must be limited. This system agrees with the
predictions made from the coevolutionary theory and suggests that the three proposed conditions
are necessary for coevolution to occur.
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A SURVEY OF THE AMPHIBIANS AND REPTILES IN THE CUYAHOGA VALLEY NATION RECREATION
AREA. L o w e l l P. O r r , D e p a r t m e n t o f B i o l o g i c a l S c i e n c e s , K e n t S t a t e U n i v e r s i t y ,

2

:15

Kent, Ohio 44242

An i n v e n t o r y o f t h e h e r p t i l e s o f t h e Cuyahoga V a l l e y N a t i o n a l R e c r e a t i o n Area was
compiled from f i e l d s t u d i e s i n t h e Park t h a t extended from 1973 t o 1983 and from
museum and l i t e r a t u r e r e c o r d s . T o t a l species i n c l u d e 9 salamanders, 1 t o a d , 3 f r o g s , 6 t u r t l e s ,
and 11 snakes.
Salamander species i n c l u d e Notophthalmus v . v i r i d e s c e n s , Ambystoma J e f f e r s o n i a num, Desmognathus f . f u s c u s , Plethodon c. c i n e r u s , Plethodon r. r i c h m o n d i , Plethodon g . g l u t i n o sus, Eurycea b. b i s l i n e a t a , Eurycea l. l o n g i c a u d a , and P s e u d o t r i t o n r. ruber w h i l e t h e f r o g and
toad species i n c l u d e Bufo a . americanus, Hyla c . c r u c i f e r , Hyla c h r y s o s c e l i s , Pseudacris t . t r i ser i a t a , . Rana pal u s t r i s , Rana p i p i e n s , Rana c l a m i t a n s melanota , R a n a j s. s y l v a t i c a , and Rana
c a t e s b e i a n a . T u r t l e species i n c l u d e Chelydra s . s e r p e n t i n a , Pseudemys s c r i p t a e l e g a n s , S t e r n o t h e r u s o d o r a t u s , Terrapene c . C a r o l i n a , Chrysemys p i c t a m a r g i n a t a , and Clemmys g u t t a t a and snakes
i n c l u d e S t o r e r i a d . dekayi , S t o r e r i a o. o c c i p i t o m a c u l a t a , Nerod ia s. s i p e d o n , Thamnophis s.
s i r t a l i s , Thamnophis saur i t u s s e p t e n t r i o n a l i s , Diadophis p. p u n c t a t u s , Coluber c. c o n s t r i c t o r
f l a v i v e n t r i s , Opheodrys v . vernal i s , L a m p r o p e l t i s t . t r iangul urn, E l a p h e o o. o b s o l e t a , and
Regina s e p t e m v i t t a t a . Of t h e species l i s t e d i n t h i s i n v e n t o r y , we c o l l e c t e d a l l b u t Regina
s e p t e m v i t t a t a , Plethodon r. r i c h m o n d i , and Rana p i p i e n s . T h i s i n v e n t o r y i n c l u d e s one endangered
species (Clemmys g u t t a t a ) and two " s p e c i a l s p e c i e s " (Pseudemys s c r i p t a elegans and Opheodrys v .
v e r n a l i s ) as d e s i g n a t e d by t h e Ohio Natural H e r i t a g e Program.

THE IMPORTANCE OF MICROCLIMATE IN NEST-SITE SELECTION OF THE AMERICAN GOLDFINCH
[Carduelis t r i s t i s ] .
Craig Kleinhenz
Environmental Biology Program Ohio
State U n i v e r s i t y
Columbus, Ohio 43210.
From e a r l y July through l a t e August 1983, 23 g o l d f i n c h [Carduelis t r i s t i s ] n e s t s
were found i n hawthorns [Crataegus s p p . ] i n a 15 acre s e c t i o n of an upland f i e l d
i n Delaware county, Ohio. The hawthorns could be separated i n t o two d i s t i n c t morphological
types, a broad leaved [BL] v a r i e t y and a narrow leaved [NL] v a r i e t y .
One hundred percent
of the n e s t s were found i n the BL. Taxidermic models of e a r l y summer, female g o l d f i n c h e s
were used t o determine whether the n e s t microclimate i n the BL i s m o r e favorable f o r n e s t i n g
goldfinches [ i e . females expend l e s s energy] than i n the NL, and i f the a c t u a l n e s t s i t e i s
p o s i t i o n e d i n the most favorable microclimate w i t h i n a shrub. Measurements of percent cover
and s o l a r tracking over the n e s t were made for each n e s t l o c a t e d .
Wind speed and d i r e c t i o n ,
along with downward short-wave r a d i a t i o n were continuously recorded i n the open.
Spot measurements of t o t a l downward r a d i a t i o n were a l s o made s e v e r a l times throughout the day. Preliminary
a n a l y s i s suggest that s u c c e s s f u l n e s t were located i n s i t e s with g r e a t e r cover than u n s u c c e s s ful n e s t s .

2:45

A COMPARISON OF NEST-SITE AND PERCH-SITE VEGETATION CHARACTERISTICS
FOR TWO WOODLAND BIRD SPECIES. Kenneth E. P e t i t , Department of
B i o l o g i c a l Sciences, Kent State U n i v e r s i t y , Kent, OH 44242; Daniel R.
P e t i t and Lisa J . Reichhardt, Department of Zoology, The Ohio S t a t e
U n i v e r s i t y , Columbus, OH 43210.

James and Shugart (1970) devised a method of quantifying various s t r u c t u r a l
a t t r i b u t e s within t h e t e r r i t o r i e s of breeding b i r d s . This technique has since
emerged as the most prominent means of d e s c r i b i n g avian h a b i t a t . James (1978)
suggested c e n t e r i n g t h e 0.04-ha c i r c u l a r p l o t on the perch of a singing male
because the homogeneous s t r u c t u r e of woodlands allows f o r a v a l i d r e p r e s e n t a tion of the e n t i r e t e r r i t o r y of t h a t b i r d . Using 25 v e g e t a t i o n c h a r a c t e r i s t i c s
measured around 35 Hooded Warbler and 17 Wood Thrush n e s t - and p e r c h - s i t e s ,
we t e s t e d the hypothesis t h a t both s i t e s were t h e same f o r both s p e c i e s . Nine
and 11 of the 25 v a r i a b l e s were s i g n i f i c a n t l y d i f f e r e n t f o r the warbler and
thrush d a t a , r e s p e c t i v e l y . Similar n e s t - s i t e parameters were i d e n t i f i e d f o r
both s p e c i e s . Nests were surrounded by a g r e a t e r d e n s i t y of t o t a l t r e e s and a
g r e a t e r number of coniferous t r e e s . This was mainly due to the high d e n s i t y of
t r e e s t h a t provide vegetation (leaves) a t the h e i g h t i n t e r v a l where each
species places i t ' s n e s t . We suggest t h a t , i n order to i n c o r p o r a t e w i t h i n t e r r i t o r y v a r i a t i o n , both n e s t - s i t e s and p e r c h - s i t e s should be used to define
a species habitat.
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SEED SIZE VARIATION AND DETERMINANTS OF GROWTH AND REPRODUCTION IN OENOTHERA
BIENNIS L . Marleen L. Kromer and K a t h e r i n e L . G r o s s , Department of Botany,
The Ohio S t a t e U n i v e r s i t y , 1735 Neil Avenue, Columbus, Ohio 43210.

V a r i a t i o n i n seed weight and f a c t o r s a f f e c t i n g growth and r e p r o d u c t i o n i n
Oenothera b i e n n i s , a f a c u l t a t i v e b i e n n i a l , were examined i n both t h e f i e l d and
greenhouse.
Among 3 p o p u l a t i o n s from Michigan and Ohio s i g n i f i c a n t d i f f e r e n c e s were found i n
mean seed w e i g h t .
The degree to which seed weight i s g e n e t i c a l l y and e n v i r o n m e n t a l l y d e t e r mined i n t h i s s p e c i e s was s t u d i e d i n a greenhouse e x p e r i m e n t .
Seeds of known weight from t h e
3 p o p u l a t i o n s were sown onto two s o i l t y p e s . P e r c e n t g e r m i n a t i o n , s u r v i v a l and r e p r o d u c t i v e

output were determined. There was no effect of seed size or source population on total
germination or survival. Soil type did not affect total germination but did ^affeet survival.
Only plants from the Ohio population flowered. Among these plants, soil type significantly
affected the proportion of plants flowering and their final size but did not affect fruit
production. There was no effect of seed size on any of these traits. There was significant
between plant variation in seed weight and heritability of seed weight, estimated at 51.4%,
was relatively high. Genetic differences between individuals within a population account
for most of the variation in seed weight, whereas environmental differences have a greater
influence on survival and reproduction in this species.

3-15

LEVELS OF NUTRIENT USE EFFICIENCY IN CORNUS FLORIDA ALONG A MOISTURE AND
NUTRIENT GRADIENT.
Jane A. Kost, Department of Botany, The Ohio State University, Columbus, OH.

Nutrient cycling rates for flowering dogwood (Cornus florida) individuals were
determined in three separate forest stands in Neotoma Valley, southeastern Ohio.
Both a moisture gradient and a soil nutrient gradient existed among the three
sites. Foliar concentrations of phosphorous, calcium, and nitrogen were determined for
samples taken periodically from the time of full leaf expansion to leaf abscission. Nutrient
use efficiency levels along these environmental gradients were determined for dogwood trees
in the three sites by comparing (l)the amount of biomass produced per nutrient invested,
(2) the rates of nutrient resorption before litterfall, and (3) throughfall leaching losses.
Results will determine whether soil moisture or soil nutrient availability plays a more
important role in determining nutrient use efficiency.

STRATEGIES OF NUTRIENT USE EFFICIENCY IN FOUR DECIDUOUS FOREST TREE SPECIES.
Ralph E.J. Boerner, Department of Botany, The Ohio State University, Columbus, OH.

3:30
Forest stands growing on less fertile soils exhibit higher nutrient use efficiency
than those on fertile sites. To determine what proportion of this is due to
increases in nutrient use efficiency with decreasing soil fertility in species
present in both fertile and infertile sites vs replacement of nutrient-inefficient species
on fertile soils with nutrient-efficient species on infertile sites, the seasonal nutrient
dynamics of four deciduous forest tree species, Quercus prinus, Quercus alba, Acer rubrum,
and Fagus grandifolia, were examined in two forest stands in Neotoma Valley, Hocking County,
which were similar in all respects except soil nutrient availability and pH. Foliar mass
produced per unit N invested was consistently higher in the infertile site in Q. prinus,
Q. alba, and Acer, while foliar mass/unit P was higher on infertile soils in all four species.
Proportional resorption of N and P prior to abscission was higher in (}. alba, Acer, and Fagus
when growing on less fertile soils. Infertile site Q. alba and Acer experienced lower foliar
losses of N and P to throughfall when growing on infertile soils, while Fagus lost less N to
throughfall leaching when on less fertile soil. Thus all four species were more efficient
in using and conserving N and P when growing on infertile soils but the mechanisms used to
conserve nutrients and increase nutrient use efficiency differed among species.

_
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EFFECT OF CANOPY LIGHT GAP ON THE GROWTH AND REPRODUCTION OF GERANIUM MACULATUM.
Theresa M. Schutte, Department of Environmental Biology, The Ohio State University,
108 Botany & Zoology Bldg., 1735 Neil Ave., Columbus, Ohio 43210.

Studies of herbaceous plants in patches of high light intensity resulting from
gaps in the forest canopy have revealed varying reproductive responses among
species. To elucidate the response of a rhizomatously perennial plant species to such a
situation, two populations of Geranium maculatum in Neotoma Valley, Hocking County, Ohio, were
studied during 1982-1983 for above-ground growth, rhizomatous expansion, and flowering. One
population occurred under natural closed canopy, while the other occurred in a light gap created
artificially in the winter of 1981-1982. During the first growing season after formation of the
canopy gap, the populations showed few differences. In the second season following gap formation, significantly greater flowering intensity, above-ground growth, and rhizome size were
observed in the light-gap population. Shading of individuals in the light gap did not affect
flowering in the current season, but rather was found to affect the initiation of flowering
stalk primordia for the following season. Possible mechanisms behind this behavior as well as
the implications of such a response to patch dynamics will be discussed.
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THE CHEMICAL COMPOSITION OF VEGETATION ACROSS GRASSLANDS: IMPLICATIONS FOR
AGRICULTURE AND CONSERVATION. Melissa Lim, Department of Biological Sciences,
Kent State University, Kent, Ohio 44242.

Current agricultural practices in the Netherlands has led to serious impoverishment
of plant species in the grasslands; therefore, it is desirable to examine various
aspects of the quality of the vegetation, e.g., chemical composition, as a step leading toward
integrative practices. Five Dutch grasslands were studied, and ten samples of the vegetation
were collected from each five from the grassland proper and five from the margin. These samples
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were 1) Total, 2) Mixed forbs, 3) Clover, 4) Lolium perenne, and 5) Holcus lanatus. The samples
were analyzed for %Ca, %Mg, %N, and %K, using titration and spectrophotometric procedures.
Potassium was found to be similar across all five grasslands for all of the species, while clover
and the mixed forbs had higher amounts of all of the chemicals than the other samples. Greater
percentages of chemicals were found in each grassland compared to its margin. This implies that
promoting a higher diversity of plant species in the margin, may not be supported by a concurring
higher percentage of chemicals; however, chemical differences among specific species of
vegetation in both the margin and the grassland may be important in devising a way to integrate
agriculture and conservation.
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THE EFFECTS OF BURNING ON PHYTOMASS, HEIGHT, AND FLOWERING TIME OF MAJOR GRASS
SPECIES ON AN INTRODUCED PRAIRIE. Mary R. Huffman and Lawrence A. Kapustka.
Department of Botany, Miami University, Oxford, Ohio 45056.

This study examines the effects of fire on the phytomass, height, and flowering
time of major grass species on an introduced prairie. This prairie is located at
the Ecology Research Center of Miami University, Oxford, Ohio, and it contains plants from two
seed sources: Wisconsin and Nebraska. Four burn treatments (December, March, April, and May)
and a control were employed, and data were collected via a defined area sampling (clip plot)
method. Preliminary data show greater phytomass and height in plants of the Wisconsin seed
source compared to plants of the Nebraska source. Plants of the Wisconsin source also reached
their maximum height and flowered earlier than did the Nebraska plants. For both seed sources,
burn plots realized greater phytomass production than did the unburned (control) plots.
Preliminary observations suggest that the March burn yielded the greatest phytomass production.
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THE EFFECTS OF FIRE ON VAM FUNGAL ASSOCIATIONS IN AN INTRODUCED TALLGRASS PRAIRIE
IN SOUTHWEST OHIO. Paul Lattimore and Lawrence A. Kapustka. Department of Botany,
Miami University, Oxford, Ohio 45056.

The purpose of this study is to determine the influence of varied fire treatments
on the VAM fungal associations of the dominant grasses of an introduced tallgrass
prairie at the Ecology Research Center of Miami University, Oxford, Ohio. Five treatments are
being compared for the effects of fire: unburned and 4 burn schedules (December, March, April
and May). The introduced prairie utilized seed sources from Wisconsin and Nebraska. Preliminary data have indicated that there is a significantly higher percentage VAM fungal infection in the Wisconsin seed source of grasses than the Nebraska seed source. Preliminary data
indicates an apparent trend for a greater percentage infection in the March-burned plots
compared to the other treatments.

EFFECTS OF SLUDGE APPLICATION ON VA MYCORRHIZAL FUNGI. P. T. Arnold and L. A.
Kapustka. Botany Department, Miami University, Oxford, Ohio 45056.

4:45
The' effects of long-term sewage sludge application on VA mycorrhizal fungi was
studied at Miami University's Ecological Research Center in Oxford, Ohio. The
commercially produced sludge Milorganite (6-2-0;NPK) has been applied to plots on
a monthly basis during growing seasons since 1978. An equivalent nutrient input of commercial
urea phosphate fertilizer has been applied on different plots. Other plots had no nutrient
amendment (control). On the 5-yr old field which was employed for application, the effect of
Milorganite on soil microbial populations, VA mycorrhizal fungal populations and phytomass were
examined. Nutrient (C,N,P) and toxic metal (Ca,Cu,Zn) concentrations were also determined in
Milorganite amended vs. fertilizer amended vs. control soil and plant tissue. Clearing and
staining of Cirsium arvense, Festuca elatior, Zea mays and Geranium sp. roots shows a significant reduction in VA mycorrhizal infectivity in the fertilizer-amended plots when compared with
both the control and sludge-amended plots. Distinct differences also occurred in the plant
species composition of each treatment.
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TAPPING THE CORPORATE TILL: SEEKING FUNDING FOR ACADEMIC PROGRAMS
Barbara Shaffer, University of Toledo Libraries, 2801 W. Bancroft, Toledo, OH 43606

9:00
Among advantages for seeking corporate funding are the flexibility in utilizing the
money, dependability and promptness of payment, and fewer restrictions than those
imposed by foundations and government grants.
Corporate charitable contributions reached $3 Billion for 1981, an 11.1% increase over 1980.
Further,60% of the 1300 top industrial concerns planned to increase giving in 1982. "In-kind"
assistance added an additional $1 Billion annually. The Economic Recovery Act of 1981 increased
charitable deductions from 5% to 10% of pre-net income for corporations, however, in the latest
year of record only 28% of the nation's 2.5 million corporations made any contributions, with
most of them donating only 1%.
Corporations give, generally in their operating locations, for the following reasons: as a
tax write-off; to create a positive public image; to promote goodwill of the stockholders; to
build community relations; to please special interest groups; to return favors; to influence legislative and other opinion makers; to keep up with the competition; to perpetuate the past; to
support employee services and training; to increase productivity; to entice prospective new employees or transferees; to ensure against future losses; and to associate with quality.
Academic programs can enjoy success in corporate funding when they are well-researched and
properly presented. Grant seekers currently have a wealth of information available to help
them compete for their share of the corporate dollars available.

9:15

TEACHING THE INFORMATION BASIS OF TECHNOLOGICAL KNOWLEDGE: A PARTIAL SOLUTION TO OUR
INDUSTRIAL MALAISE. Gloria Freimer and Angelo Wallace, Dept. of Bibliographic Instruction, William S. Carlson Library, University of Toledo, Toledo, Ohio 43606

Characteristics of the problem: There is widespread concern over the failure of the
United States to maintain its leadership in technological innovation and production.
Equally widespread is concern about the status of scientific and technological education at all levels. These two concerns are inevitably linked. Curricula in our schools, from elementary to professional, took their form in the early part of the 20th Century. These curricula
are characterized by a division of knowledge into static, fixed disciplines with their own limited, hermetic information bases. Much of the information imparted to students becomes obsolete by
the time they enter the fields for which they have been educated. Formulating a_ solution: The increase of knowledge in all fields and the development of the computer, have caused the problem
and will be the solution in the long term. This implies that all students - future teachers, engineers, businessmen, scientists, etc. - must learn how the informational basis of knowledge both
focuses on their narrow specialties and expands to include points of contact with other fields.
Being able to make these connections is to be at the "cutting edge of knowledge." The key to establishing these contacts is selecting the appropriate data from the huge pool of information
available. In order to make the selection it is necessary for the student to know how information

i s classified, stored and retrieved in a l l formats, informal to p r i n t to computerized. This implies a highly developed program of information i n s t r u c t i o n . The campus-wide Information Instruction Program at the University of Toledo has been designed to meet these objectives and to
educate our students to function effectively as professionals in the information society.
COPYRIGHT PROBLEMS WITH A COMPUTER SOFTWARE COLLECTION.
P a t r i c k C.
Boyden, 221 L i b r a r y B u i l d i n g , Kent S t a t e U n i v . , K e n t , Ohio 44242-

9:45
From recent court cases (Williams Electronics, Inc. v. Artie
International, Inc., 1982 and Apple Computer, Inc. v. Franklin
Computer Corp., 1983) it seems firmly established that computer programs are copyrightable in all their forms - source code, object code
and even in ROM.
Problems arise in the library because staff are not sure what to do about
the fact that:
1) The microcomputer is capable of copying programs nearly as
fast as a photocopier operates
2) Some software manufacturers deny the right to copy their
programs at all
3) Programs written by faculty for distribution on disk to
students are probably causing the copyrighted DOS to be
illegally copied along with the program
These and other problems can be cleared up however, by educating faculty
and staff as to the workings of a microcomputer and reviewing Copyright law
Sections 101, 106 and the revised section on computer programs (Sec. 117, revised Dec. 1980) .

HO, 1C'®' '-'

NINETEENTH CENTURY MEDICAL EDUCATION IN CINCINNATI
Billie Broaddus,M.S.L.S., Director
History of the Health Sciences
Library and Museum
University of Cincinnati
M.L. 574Cincinnati, Ohio 45267
The story of Cincinnati's transitory medical schools and the various
medical movements paralleled American medical education of the
19th century. Every species of the medical movement was present—
allopathic, homoepathic, eclectic and the botanic. Some movements
and schools were destined to be of short duration, some were to merge
and continue today but most were to pass into extinction. The paper
will outline the 19th century medical movements and the schools in
which each was practiced in Cincinnati.

10:30

COFFEE BREAK

10:45

UNLIKELY ALLIES? THE FACTORY, THE MARKETPLACE, AND THE RARE BOOK DEPARTMENT.
David J. Martz, Jr., Director, Ward M. Canaday Center for Special Collections,
William S. Carlson Library, University of Toledo, Toledo, OH 43606.

Special collections in academic libraries are often viewed as abstruse or arcane
resources useful only for exhibition or for limited humanities research; as far
detached from pragmatic, workaday corporate concerns as any library materials could be. Yet
historical evidence abounds of a close affinity between special collections and industrial or
commercial organizations and executives.
This paper reviews the nature of this attachment and offers suggestions, based on library
literature and personal experience, about what special collections departments and corporations
have to offer each other.

11:15

AN EFFECTIVE INFORMATION CENTER : USING THE CORPORATE STRUCTURE IN AN
ACADEMIC SETTING. Barbarie Hill and Margaret Moutseous, Children's Hospital
Research Foundation. Library, Ellahd; and Bethesda Avenues,'Cincinnati, Ohio 45229

American business has realized periods of tremendous growth and has survived
periods of economic depression largely on the strength of its corporate structure.
Now the academic world, which includes teaching hospitals, is realizing that its survival may
depend upon instituting a similar managerial/administrative policy with a clear vision of its
mission and a single-minded effort to achieve the desired result. Today's hospital must operate like any other business, with a well-defined corporate structure. Its product is health
care — which must meet the highest standards in a timely manner and at a "reasonable" cost.
The hospital library/information center can play a pivotal role in defining the "company"
mission and in contributing to the final "product". Paralleling the corporation it serves, the
information center also functions most effectively with the same type of corporate structure.
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The mission is to provide comprehensive information services to support research, educational
activities, patient care, and hospital administration. The product is information that meets
a high standard in a timely manner and at a "reasonable" cost.

11:30

THE ACADEMIC GOVERNMENT DOCUMENT DEPOSITORY LIBRARY SYSTEM AS A RESOURCE FOR
DECISION MAKING IN THE LOCAL BUSINESS COMMUNITY. Julia F. Baldwin, William S.
Carlson Library, University of Toledo, 2801 West Bancroft, Toledo, Ohio 43606

This paper will consider special results of a sabbatical research leave undertaken
to study the academic depository libraries in the State of Ohio. The research
underscores both the value of the resources in the state and the necessity of publicizing
the availability and strength of the collections. The business community in particular
stands to benefit. First, however, the librarians themselves should develop more awareness
through interlibrary cooperative efforts in the use of the collections and in the understanding of the governing policies in the region. Afterwards, a concerted effort should
be made to alert local businesses to the resources available in the depository libraries
that will aid them in their decision making process and long-term planning for research
and development. The following aspects of the study will be reviewed: the academic
depository libraries in the state, the collections vis-a-vis the business community,
networking among the depository libraries, and outreach and publicizing the collections.
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A PULSE HEIGHT ANALYZER PROGRAM FOR THE I B M - P C .
J . F r i e d l , J . Connor,
" Soiraners, a n d K . S . R o s e n t h a l .
N o r t h e a s t e r n Ohio U n i v e r s i t i e s
C o l l e g e of M e d i c i n e , R o o t s t o w n , Ohio
44272.

J

A p r o g r a m w a s w r i t t e n i n 8 0 8 8 A s s e m b l e r l a n g u a g e f o r t h e IBM P e r s o n a l
Computer t o read i n d a t a a t r a t e s a p p r o a c h i n g 1 , 0 0 0 , 0 0 0 p u l s e s p e r
m i n u t e and a n a l y z e and d i s p l a y t h e r e s u l t s in r e a l t i m e .
The s y s t e m p l o t s o u t
t h e r e s u l t s a s a p s e u d o - h i s t o g r a m w h i c h a u t o m a t i c a l l y c h a n g e s t h e s c a l e of t h e
p l o t a s t h e number of d a t a p o i n t s i n c r e a s e .
U s e of t h i s p r o g r a m o b v i a t e s t h e
n e e d o f a much m o r e e x p e n s i v e i n s t r u m e n t a n d a l l o w s m o r e f a c i l e d a t a m a n i p u l a tion.
T h e IBM-PC w i t h t h i s p r o g r a m , i s b e i n g u s e d t o a n a l y z e d a t a f r o m a f l o w
c y t o m e t e r , an i n s t r u m e n t which a n a l y z e s i n d i v i d u a l c e l l c h a r a c t e r i s t i c s
based
on t h e i r o p t i c a l o r f l u o r e s c e n t p r o p e r t i e s a t a r a t e o f 6 0 , 0 0 0 c e l l s p e r m i n u t e .

POSTER B
@ 9 '00

ADOPT-A-SCHOOL IS ALIVE AND GROWING IN COLUMBUS
Louise Hopkins, Communications Department,
Columbus P u b l i c S c h o o l s , 270 E. S t a t e S t r e e t ,
Columbus, Ohio 43215

Every community has an informal network of p a r t n e r s h i p s i n v o l v i n g t h e l o c a l school
d i s t r i c t and various businesses, civic organizations, clubs, churches, and even concerned individuals. When formalized, these partnerships often become known as the d i s t r i c t ' s Adopt-ASchool program. Adopt-A-School may either naturally evolve or may be developed to meet a
school d i s t r i c t or community's specific needs at a given time. In Columbus, a task force designed and implemented a pilot program in 1982-83 which built upon existing partnerships. By
year-end, 16 schools and 23 adopters were participating in Adopt-A-School. In 1983-84, 12
schools have been targeted for adoption. Experience shows, however, that additional schools
will be matched with appropriate community resources. The goal is to include every Columbus
Public School in Adopt-A-School.
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ANTICONVULSANT DRUG RELATED HEMORRHAGES IN THE CD-I MOUSE FETUS. P.A. Briss, M.E.
Sucheston, T.G. Hayes and R.B. Paulson, Departments of Anatomy and Oral Biology,
The Ohio State University, Columbus, Ohio 43210

@ 9:00

It has been reported that ingestion of anti-convulsant drugs by pregnant mothers
places the newborn at a greater risk from hemorrhage. The anticonvulsant related
hemorrhages differ little from hemorrhagic disease of the neonate. The objective of this
pilot investigation was to study the effects of dosage levels of three anticonvulsant drugs
(Carbamazepine, Sodium Valproate, Diphenylhydantoin) on hemorrhages in the CD-I mouse fetus.
Pregnant females were intubated on days 7-12 of gestation with the following dose levels for
each drug: 375, 563, 938 mg/kg CMZ; 225, 338, 563 mg/kg NaV; 50, 75, 125 mg/kg DPH. Appropriate control groups were maintained for each drug. On day 17, pregnant females were
killed and implantation sites were recorded as live, dead or resorbed. All live fetuses were
examined for vascular lesions. The lesions noted were divided into three groups: petachiae,
ecchymosis, and hematomas. In some fetuses generalized bleeding into the thoracic and
abdomino-pelvic cavities were also noted. Results of examination of 1398 fetuses indicated
that CMZ and DPH at the middle dose level produced the greatest number of vascular lesions
while it was at the low dose level that NaV produced the greatest number of lesions. The
observed frequencies of hemorrhages were significant only for drug and dosage, not for time of
drug administration.
Supported in part by The Roessler Memorial Scholarship Fund.
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CANNEL COALS IN OHIO. James E. Bradley, Department of Geology and Mineralogy, The
Ohio.State University at Newark, University Drive, Newark, Ohio 43055.

POSTER D
L 7 '. YiV)

i n the Pennsylvanian System of Ohio, 19 separate coal beds, ranging from the Meigs
Creek member to the Sharon, contain cannel coals. The Monongahela group contains
two cannel coals, the Conemaugh one, the Allegheny six, and the Pottsville ten.
These beds occur in 21 counties ranging from Trumbull county in the north to Lawrence in the
south. The cannel coal deposits usually occur in thin beds and in very small basins of a few
acres or less. In a few areas, chiefly Licking, Coshocton, and Mahoning counties, thicker
and more extensive deposits occur. In addition to being limited in area and thin bedded, most
Ohio deposits are also of poor quality and usually occur at the top of bituminous coal beds.
A good quality Ohio cannel coal contains approximately 45% volatile matter, about 40% fixed
carbon, and 7-10% ash.
Cannel coal was mined in Ohio as early as 1815. The period from 1855 to 1860 was the time
of greatest interest in the utilization of these coals. With the growth of the petroleum
industry, there was a decline in their use, although they were still used to enrich gas coals
until the 1880's. By 1916, only three cannel coal mines were operating in Ohio. Presently,
there are none.

POSTER A
@ 10:00

DIAPTOMUS AND DAPHNIA SWIMMING SPEEDS IN VARYING CONCENTRATIONS OF ALGAE
Deborah L. Stephens and Robert E. Carlson
De t
P - o f Biological Sciences
Kent State University
Kent, OH 44240

The swimming speeds of two species of the cladoceran Daphnia and
copepods of the genus Diaptomus were determined in filtered lake water
and in varying concentrations of Chiamydomonas acidophila. Neither
species of Daphnia exhibited a significant change in speed, while
Diaptomus slowed down significantly with increasing algal concentration.
In a particle-free extract of Chlamydomonas acidophila, Diaptomus
exhibited a speed not significantly different from that in an algal
suspension of the same concentration. Diaptomus speeds were not
significantly different in similar concentrations of Chlamydomonas
acidophila, Selenastrum capricornutum, and Anabaena sp. It appears
that Daphnia are not sensitive to algal concentration, while Diaptomus
can detect the presence of algae by chemosensory means. This may
affect orientation to algal patches and food gathering.

POSTER B
@ 10:00

RECENT ADDITIONS TO THE HISTORY OF FOSSIL FISH COLLECTING IN THE OHIO SHALE.
Williams, Michael E. & Hannibal, Joseph T. Cleveland Museum of Natural History,
Wade Oval, University Circle, Cleveland, Ohio 44106.

Herman Herzer, Jay Terrell, William Kepler, William Clark, C.C. Fyler, D.T. Gould,
A.A. Wright, and E.B. Branson were the first to assemble substantial collections of
fossil fish from the Ohio Shale. Much of what is known about these early collectors was
documented in a number of articles published by Jesse Hyde in the late 1920's. During the past
two years additional information, including photographs and personal correspondence, has been
compiled on these early collectors. Several of these men published articles, some of them on
fossil fish, pamphlets, or books. Clark published a catalog of casts of fossil placoderms,
listing material he offered for sale. There was considerable correspondence between some of
these men and others, including Louis Agassiz, interested in fossil fish.
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By the time of the founding of the Cleveland Museum of Natural History in 1920 the
major collections made by the early collectors had left northeast Ohio for museums elsewhere.
The museum later acquired, however, the last major private collection to be assembled, that of
Peter Bungart, who joined the museum staff as preparator and collector. Bungart was responsible
for the museum's first skeletal reconstruction (in plaster) of Dunkleosteous (Dinichthys) and
collaborated with David Dunkle on several papers describing fossil fish from the Ohio Shale.
Additional large numbers of fossil fish were added to the Cleveland Museum collection during two
salvage operations, one along Big Creek in 1926, and another along the route of Interstate
Highway 71 in the mid-1960's.
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EFFICACY OF FIRST VOID URINE SAMPLES FOR CHARACTERIZATION OF SELECTED NEUROTRANSMITTERS, METABOLITES AND AMINO ACIDS IN THE URINE OF HYPERACTIVE CHILDREN TREATED WITH
SUPPLEMENTAL HIGH DOSE WATER SOLUBLE VITAMINS. C.B. Everson, T.O. Tiernan, H.I.
Fritz. Brehm Laboratory, Wright State University, Dayton, Ohio 45435.

A variety of behavioral and psychopharmacological phenomena have implicated noradenergic neuronal systems. Boric acid gel column chromatography has been used to selectively isolate
catecholamines and their metabolites. Recent clinical correlations of high vitamin dose with
attention span and other behavior modifications have stimulated isolation of various Hydroxyindole amines as well as catecholamines. A high performance liquid chromatographic method
utilizing UV-Fluoresence dual detection has been developed to evaluate the therapeutic action of
supplemental high dose water soluble vitamins on the central nervous system Norepinephrine and
Serotonin metabolism, in hyperactive children. Specially designed hydrothermally controlled gas
and vacuum pressurized glass apparatus for boric acid gel preparative chromatography were
evaluated in their ability to selectively concentrate and isolate norepinephrine, 5-hydroxytryptophan and their metabolites rapidly from a single urine void. These and other results will be
described.

INTERFERON INDUCTION IN VITRO BY THE POLYRIBONUCLEOTIDE, POLY r(A-U).
POSTER D James M. Jamison, Peter H. Koo, and Chun-che Tsai, Department of Chemistry,
Kent State University, Kent, Ohio 44242 and Program in Microbiology/Immunology,
Northeastern Ohio Universities College of Medicine, Rootstown, Ohio 44272
The interferon (IFN) inducing capacity of poly r(A-U) and poly r(A-U)-ligand
complexes in vitro has been examined using the 50% cytopathic effect endpoint in a human
foreskin fibroblast-vesicular stomatitis virus (HSF-VSV) assay system as a measure of IFN
induction. The IFN titers were based on the activity of NIH human fibroblast IFN and
poly (rl)'poly (rC) reference standards. Poly r(A-U), at 10 different concentrations ranging
from 0.0008 mM to 0.4 mM, was co-incubated with HSF cells for 1, 2, 3, 4 or 5 hr at 37°C in
phosphate buffered saline (PBS) containing 1 mM MgCl2« Subsequently, the HSF cells were
incubated at 37°C in minimal Eagle's medium for 17 hr and then were exposed to VSV for 48 hr.
These studies indicate that 3 hr co-incubation of poly r(A-U) with HSF cells produced optimal
IFN titers characteristic of superinduction. When poly r(A-U) was co-incubated with HSF cells
for 3 hr at 37°C in PBS without M g C ^ , superinduction was not observed. Replacement of MgCl2
with ethidium bromide(EB) and the addition of EB to a fixed concentration of poly r(A-U)
(0.072 mM) in a series of EB/poly r(A-U) ratios ranging from 0.05:1 to 4:1 produced an
adjuvant effect on the IFN-inducing ability of poly r(A-U) for EB/poly r(A-U) ratios greater
than 0.25.
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FISHES (CHORDATA:OSTEICHTHYES) OF THE LICKING RIVER BASIN, EASTCENTRAL OHIO:
DIVERSITY AND DISTRIBUTIONS. Raymond F. Jezerinac, Department of Zoology, The Ohio
State University, University Drive, Newark, Ohio, 43055

Because of proposed stream modifications that would drastically alter the fish fauna
of the Licking River basin, 242 different sites in the watershed were seined during
the summers of 1972-1977 to determine fish species diversity and their present spatial distributions. Museum records and a literature review reports 78 species from the basin. Four species
(Amia calva, Salmo gairdneri, Hybopsis x-punctata, Minytrema melanops) discovered during this
survey increases the basin's total to 82 species. 23 Species appear to have gained access to the
watershed during Post-Columbian time; 15 as a result of fish stocking programs (Salmo gairdneri,
Esox lucius, Cyprinus carpio, Carassius auratus, Notemigonus crysoleucas, Pimephales promelas,
Ictalurus punctatus, I. nebulosus, Lota lota, Morone chrysops, Pomoxis nigromaculatus, Lepomis
gulosus, L. microlophus, Stizostedion vitreum, Perca flavescens) and 8 because of range expansions (Amia calva, Phenacobius mirabilis, Notropis umbratilis, Minytrema melanops, Noturus
gyrinus, Fundulus notatus, Lepomis humilis, Etheostoma spectabile). Nine species have probably.
been extirpated from the system (Anguilla rostrata, Pimephales vigilax, Moxostoma macrolepidotum,
Erimyzon sucetta, E. oblongus, Lota lota, Etheostoma variatum, E. camurum, E. exile) . Ammocrypta pellucida, an Ohio Endangered Species, was captured at one site. Distributional maps for
each species collected during the survey are included.
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A PARASITIC SURVEY OF TWENTY FISH SPECIES FROM OLD WOMAN CREEK NATIONAL ESTURINE
SANCTUARY. John L. Crites, Charles E. Herdendorf, and Jeffrey D. Stamper. Ohio State
University, Columbus, Ohio 43201

@ 2:00
From June 15th, thru October 15th, 1983, two hundred twenty fish representing twenty
species were collected from Old Woman Creek National Esturine Sanctuary. Each fish
was carefully examined for internal and external parasites. Parasitic phyla represented,
included: Ciliophora, Cnidospora, Platyhelminthes, Nematoda, Acanthocephala, Mollusca, and
Annelida. Basic ecology of the area would seem to support the types of parasites and parasitic
loads found in the fish. Most fish species had gills infected with monogenetic trematodes.
Bluegill, Orange spotted and Pumpkinseed sunfish were heavily infected with Neascus type
Trematode metacercaria. This project was sponsored by The Ohio Department of Natural Resources
and The Old Woman Creek National Estuarine Sanctuary.

POSTER C
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L.Mergo Jr*, John L.
Crites, and Rosmary Kelly. Department of Zoology, The Ohio State University,
Columbus, Ohio 43210

Freshwater drum, Aplodinotus grunniens, collected from Lake Erie, Ohio, were found
to be parasitized by two species of monogenetic trematodes, Microcotyle spinicirrus and
Lintaxine cokeri. A comparison of the flukes reveals numerous differences in morphology and
attachment to host filaments. Morphological differences may be seen in mouth region, genital
atrium, nature of tegument, opisthohaptor structure, and clamp structure. M. spinicirrus
attaches by its opisthohaptor to one side of a gill filament. A corresponding pair of clamps,
one from each row on opisthohaptor attach to a single lamellae on either the dorsal or ventral
side of filament. L. cokeri attaches to gill by placing one row of clamps on dorsal side of
filament and second row on ventral side. Therefore L. cokeri actually straddles one of the
lateral sides of the filament.

COMPARISON OF THE FIRST-STAGE LARVAE OF CAMALLANUS OXYCEPHALUS (NEMATODA:
CAMALLANIDAE), PHILOMETRA CYLINDRACEA AND A PHILOMETRA SP. (NEMATODA:PHILOMETRIDAE)
FR0M FRESHWATER
DRUM, APLODINOTUS GRUNNIENS. Rosmarie Kelly, John L. Crites, and
John C. Mergo, Jr. Department of Zoology, The Ohio State University, Columbus, Ohio
43210
First-stage larvae of Camallanidae and Philometridae exhibit the ability to attach to particles
in the water by their tails, attracting copepods, the intermediate host. No tail structures have
been previously described for larval forms in either family. Under scanning electron microscopy
(SEM), the posterior ends of the first-stage larvae of Camallanus oxycephalus, Philometra
cylindracea and Philometra sp. show a concave oval-spatulate area that from the side resembles a
hook. Anterior to this structure, the tail narrows to a small cuff. The anal opening lies
anterior and ventral to this cuff. Phasmidial pores were not observed. Once ingested, the larvae
penetrate the copepod gut wall into the haemocoel where they develop. Presence of an egg tooth
for penetration of the copepod gut wall has been previously described for both families using
light microscopy (LM.) On the cephalic ends of both Philometra cylindracea and Philometra sp.,
seen under SEM, is a single papilla-like structure previously described as an egg tooth.
Lateral amphidial pores are present on pseudolabia. Dorsal and ventral to the oral opening are
labial ridges. Cuticular bars lie within the oral opening. These are not seen in the adult. SEM
of first-stage larvae of Camallanus oxycephalus show a single egg tooth, similar to that of
Philometra, and lateral amphidial pores. Oral cuticular bars are present, but the clam-like
buccal capsule of adult camallanids has not developed at this stage.

POSTER A

COMPARATIVE ASPECTS OF SEMINAL FLUID IN CONSUMERS AND NONCONSUMERS OF ALCOHOL.
F. Nagy, D. Bowen, and P. Pendergrass, Department of Anatomy, School of Medicine
and College of Science and Engineering, Wright State University, Dayton, OH 45435.

Animal studies indicate that alcohol has profound effects on the male reproductive
tract as evidenced by atrophic seminiferous tubules, damaged germinal epithelium,
and desquamated spermatocytes. In humans hypogonadism and primary gonadal failure are commonly
associated with chronic alcohol consumption. The purpose of this study was to define human
seminal cytological parameters as they relate to alcohol consumption to permit diagnosis of
testicular dysfunction in the absence of painful biopsy. Semen samples were obtained from a
group of nonalcoholic men of known fecundity and compared to samples from men undergoing alcohol
detoxification treatment at a center for substance abuse. Semen samples were assessed for
differences in volume, pH, sperm count, and morphology. Volumes of samples from nonalcoholic
subjects were consistently within normal ranges whereas volumes from alcoholic subjects varied
considerably from well-below-normal to normal. The pH values from alcoholic men showed a
tendency toward increased acidity. Sperm counts varied from alcoholic subjects below to above
normal limits. Morphological profiles of sperm from alcoholic subjects revealed numerous
bizzare configurations which are usually associated with decreased fecundity. The four
parameters were combined to construct profiles of seminal cytology useful for classification
of alcoholic and nonalcoholic men.
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PROTAGLANDIN AND LEUKOTRIENE SYNTHESIS INHIBITORS: EFFECT ON POLYPEPTIDE-INDUCED
CONTRACTIONS IN BRATTLEBORO UTERINE TISSUE. C. Patnode and M.M. Hall, Department
44115.
O f Biology, Cleveland State University, Cleveland, OH

@ 3:00
By pharmacological treatment with prostaglandin or leukotriene synthesis inhibitors, there was selective inhibition of the cyclooxygenase, and lipoxygenase
pathway in homozygous, heterozygous Brattleboro and normal strain Long Evans rat
uterine smooth muscle. In the homozygous rat, contractions induced by angiotensin
II (Angll) (lOng), oxytocin (20mU) and vasopressin (40mU) were unaffected by
indomethacin (2 x 10 M ) . Oxytocin and vasopressin-induced contractions were
however reduced by nordihydroguairetic acid (NDHGA) (lCP-'M); vasopressin-induced
contractions were also reduced by eicosatetranoic acid (ETYA) (4 x 10~^M). These
results are comparable with other experiments by Buchan, Fawson and Hall where
angll and oxytocin-induced contractions in Sprague Dawley rat uterine tissue were
reduced by ETYA and NDHGA. It appears that oxytocin and vasopressin may be acting
through a lipoxygenase pathway in order for contractions to occur. The contractile
response to carbachol (20 ug) in the presence-of all synthesis inhibitors was
unaltered.

POSTER C
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THE USE OF AN ANTIHISTAMINE TO REDUCE TOTAL MENSTRUAL LOSS. P. Pendergrass,
J. Scott, L. Ream, and M. Agna, Departments of Anatomy, Obstetrics and Gynecology,
and Family Practice, Wright State University, School of Medicine and College of
Science and Engineering, Dayton, Ohio 45435

Fifty subjects participated in a 4-month study of the effects of an antihistamine
on the quantity of menstrual flow. During their first 2 periods, subjects took no drugs; during their last 2 periods, subjects were administered an antihistamine or a placebo according
to a double-blind format. Subjects took 8 mg chlorpheniramine maleate (Teldrin®) twice daily
during the first 3 days of their menstrual periods. Preweighed packages of supplies were given
to subjects who returned all package contents. Dry weights were subtracted from wet weights to
obtain total menstrual loss in grams. Because monthly fluctuations were expected, weights from
periods 1&2 were averaged and compared with weights from periods 3&4. The treated group showed
an average decrease of 11.30 grams while the placebo group showed a decrease of 0.98 grams.
While the difference was not statistically significant, the variance between the 2 groups was
significant (p = 0.0002). A comparison of the decrease/increase pattern between the 2 groups
showed that the treatment group lost more and gained less than the placebo group. Members of
the treatment group with a decrease in menstrual weight during the last 2 periods averaged a
35% decrease compared to an 18% decrease in the placebo group. Treated subjects with increased
menstrual weights during the last 2 periods averaged a 17% gain compared to a 32% gain in the
placebo group. These results indicate that chlorpheniramine maleate is effective in reducing
menstrual loss in certain individuals, but that the effect is neither uniform nor universal.
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BLOOD PRESSURES IN PREGNANT OVARIECTOMIZED SPONTANEOUSLY HYPERTENSIVE RATS.
- Scott and Larry J. Ream, Department of Anatomy, Wright State University
School of Medicine and College of Science and Engineering, Dayton, Ohio.

Jane N

There is a significant decline in hypertensive blood pressure of spontaneously
hypertensive rats (SHR) during the last five days of gestation, and it has been
suggested that this decline is due to the anti-aldosterone effects of progesterone. Since
the ovaries of the rat are the prime source of progesterone during gestation, this study was
designed to determine the effects of ovariectomy on the pattern of blood pressure in
pregnant SHR. Experimental SHR were ovariectomized on day 12 of gestation. Control SHR
were sham operated on the same day of gestation. Animals were checked daily for signs of
abortion. Blood pressures were then monitored daily until 20 days gestation when all
animals were autopsied. Two or three days post-ovariectomy, all experimental animals had a
bloody vaginal discharge indicating abortion. Autopsy revealed viable fetuses in the
controls and their placentas were normal. In experimental SHR, a variable number of
resorptions were evident and at least one near normal placenta was present in each animal.
While the blood pressure of the controls declined at the end of gestation, that of the
experimentals did not. Thus, the removal of ovarian hormonal support or fetal loss during
gestation does not cause a decline in the blood pressure pattern of the pregnant SHR. (This
project was supported by the Miami Valley Chapter of the American Heart Association).
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COUPLED WITH A HISTORY OF INDUSTRIAL AND GOVERNMENTAL SUPPORT
FOR SELECTED, HIGH QUALITY UNIVERSITY RESEARCH PROGRAMS ARE
PRODUCING A NUMBER OF CENTERS OF EXCELLENCE FOR RESEARCH AND
DEVELOPMENT IN OHIO'S UNIVERSITIES.
THIS SYMPOSIUM BRINGS
TOGETHER A CRITICAL GROUP OF ADMINISTRATORS AND RESEARCHERS
WHO WILL EXPLORE THEIR PAST, PRESENT AND FUTURE DIRECTIONS AS
THEY RELATE TO THE ISSUES OF INDUSTRY/ACADEMIA RELATIONS AND
ECONOMIC DEVELOPMENT.
THE ACADEMY IS GRATEFUL TO THE STANDARD OIL COMPANY OF OHIO,
THE THOMAS ALVA EDISON PROGRAM, THE INDUSTRIAL TECHNOLOGY
ENTERPRISE ADVISORY BOARD, AND THE OTHER PARTICIPANTS FOR MAKING
THIS
SYMPOSIUM
POSSIBLE.
SYMPOSIUM ARRANGER: LYNN EDWARD
ELFNER, EXECUTIVE OFFICER, THE OHIO ACADEMY OF SCIENCE.
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THE INDUSTRY/ACADEMIC CONNECTION IN ENGINEERING FOR DESIGN AND PRODUCTION
Arthur R. Thomson, Professor of Industrial Engineering and Director of
Manufacturing Engineering, Cleveland State University, 1983 East 24 Street,
Cleveland, Ohio 44115.
A Worldwide view of manufacturing as a creator of wealth and social change.
The situation in Ohio (esp. northern Ohio).
Productivity and Quality - the twin goals in being competitive.
Advanced Technology, education, aggressive implementation and a new social
contract in the workplace produce competitive companies and regions.
The New Wave of Technology
Computer Integrated Engineering and Production.
Group Technology.
"Smart" Machines.
Near Net Shapes.
Riding the wave - The Industry/Academic Connection at Cleveland State University.
Cleveland State University Program in the College of Engineering
Supports the region through teaching, research and service.
Graduate Industrial Engineering programs. Educated engineers and managers.
Industry ties - Support, advice, facilities.
New opportunities - Research, consulting, facilities.

O.20

SOHIO CENTERS FOR SCIENTIFIC EXCELLENCE . Alton Clark and Gary Dirks. SOHIO Research
Center, 4440 Warrensville Center Road, Cleveland, OH 44128.
In 1983, Sohio announced the sponsorship of a $10 million national competition
to create Centers of Excellence in fields of scientific interest to the company.
This program stemmed from Sohio's commitment to strengthen basic research in
higher education, the nation's long-term economic productivity, and partnerships
between the company and research universities.

In July, $2 million awards were granted to five universities, one of which went to the
University of Cincinnati for the creation of a Center of Excellence on Membrane Technology.
Innovation, collaboration, and research objectives for the long-term future were important
criteria in final grant decisions.
Presenters: to be announced. Contact J. S. Frutchy, The Standard Oil Company (Ohio),
840 Terminal Tower, Cleveland, Ohio 44115

2.00

CENTER OF EXCELLENCE FOR MEMBRANE TECHNOLOGY
Sun-Tak Hwang, Department of Chemical and Nuclear Engineering
University of Cincinnati, Cincinnati, Ohio 45221

The University's Department of Chemical and Nuclear Engineering was selected
among four other Universities, from nearly 1,000 applicants to receive awards
through Sohio's $10-million Center for Scientific Excellence competition. The grant awarded
to UC will substantially fund the Center for five years, beginning this fall.
Dr. Sun-Tak Hwang, head and professor of chemical and nuclear engineering at UC, will direct
the center with the cooperation of four faculty researchers from UC's chemical engineering
program: Drs. David Greenberg, Soon-Jai Khang, Joel Fried and Rakesh Govind. The grant also
provides funding for research and educational opportunities for seven Ph.D. students and five
post-doctoral associates. This research team will study various aspects of membrane processes;
which have emerged as new, energy-efficient techniques to separate fluids from mixtures.
Applications of such technology could include separating gas mixtures, mixtures of organic
compounds, products from chemical reactants, and catalysts from ingredients in a chemical
reactor.
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AN OHIO PLAN FOR JOB CREATION: INTRODUCING NEW TECHNOLOGIES
BY LINKING INDUSTRY AND EDUCATION
Richard W. Janson, Board Member, Industrial Technology Enterprise
Advisory Board, The State of Ohio; The Janson Industries; Canton, OH 44706; and
Vera K. Pavlakovic, Geography Department; Kent State University; Kent, OH 44242

The Ohio legislature in 1983 established the Thomas Alva Edison Partnership Program
(TAEPP) to link business and industry to the educational institutions of Ohio for the
purpose of creating new jobs through the encouragement of new technologies. The implementation of the TAEPP has resulted in several programs designed for separate stages of the
product life cycle. The funded programs are reviewed.
Advanced Technology Application Centers are envisioned as "world class" research
facilities and might include such targeted sectors as medical technologies, polymer science
products, advanced manufacturing methods, liquid crystal innovations, coal technologies, and
the like. The targeted sectors are likely to be propulsive industries in the sense of
having many interindustry linkages, which will provide multiplier effects to the regions of
Ohio where the industries locate. Long run prosperity, in the form of jobs for Ohio citizens,
depends on increasing real incomes through innovations, including new products and
processes that lower costs of production and/or increase demand for the goods and services
of Ohio farms, mines and factories.
POLYMER SCIENCE AND ENGINEERING PARTNERSHIPS WITH INDUSTRY AT THE UNIVERSITY OF
AKRON. Frank N. Kelley, Institute of Polymer Science, The University of Akron, Akron,
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Ohio 44325.

The Institute of Polymer Science at The University of Akron has a 28-year tradition
of cooperative research with industry, extending even further in time through its
precursor laboratories which began in 1942 with the government emergency synthetic rubber
program. The Institute currently has 33 industrial sponsors who provide fellowships, grants-inaid, equipment support grants and research grants/contracts for specific projects. Recent
initiatives by the University to become a much greater factor in the community and region to
provide stimulation for economic revitalization have included the establishment of a Polymer
Engineering Center and an Industrial Incubator Facility. Also, The University of Akron and
Case Western Reserve University have joined forces to provide a polymer research and development
emphasis for northeastern Ohio. These two institutions have extensive educational and research
programs in polymers, representing two of the three largest integrated programs in the nation
today. A joint proposal to the Ohio Department of Development from the Akron/CWRU team for the
establishment of an Advanced Technology Application Center involving complementary functions at
both universities is a major component of current plans to intensify interaction with industry.

_

COUPLING RESOURCES TO INNOVATE IN POLYMER RESEARCH. A., Hiltner and K. Baejr,, De.pt. of
Macronolecular.Science,;Case Western Reserve University, Cleveland, Ohio 44106

The Center for Applied Polymer Research (CAPRI) was established in 1981 as a
cooperative research venture between Case Institute of Technology of Case Western
Reserve University and the polymer related industries. Polymer Research is basic
to a wide range of industries including plastics, resins, fibers, films, adhesives,
coatings and elastomers. As part of the NSF Cooperative Research Center Program the goal of
the Center is to further scientific knowledge and understanding in vital areas of polymer
science through close interaction with the industrial research community. CAPRI interfaces
with corporate research and development interests through critical size projects which are
designed to strengthen the technical and scientific understanding to solve problems in
critical areas. The Center uses a team approach involving university researchers and
industrial scientists to develop and execute project goals. The success of the CAPRI model
for coupling the resources of universities and industry will play a key role in the
development of a high technology polymer innovation center in northeast Ohio. Spin-off
opportunities from these activities could seed the emergence of a unique "Polymer Valley"
in this region of the nation.

4:00

QUESTIONS AND COMMENTS

V. PRODUCTIVITY, TRAINING AND RETRAINING SYMPOSIUM
SATURDAY, APRIL 28, 1984

AFTERNOON SESSION ONLY

CRAWFORD HALL 14

CLARENCE E. FITCH, PRESIDING

PRODUCTIVITY, TRAINING AND RETRAINING, THREE RELATED ISSUES, WILL
BE EXPLORED IN THIS SYMPOSIUM.
THESE ISSUES ARE CENTRAL TO THE
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REVIVAL OF OHIO'S ECONOMY AND ARE OF PARTICULAR INTEREST TO
TECHNICAL COLLEGES AND PROGRAMS OF CONTINUING EDUCATION AT OHIO'S
STATE ASSISTED INSTITUTIONS OF HIGHER LEARNING.
MOREOVER, BOTH
WITH THE SHORT TERM PROBLEM OF RETRAINING OHIO'S WORKFORCE AND IN
THE LONGER TERM ISSUE OF HUMAN RESOURCE DEVELOPMENT, THESE THREE
INTERRELATED TOPICS WILL CONTINUE TO BE AT THE TOP OF THE AGENDA
IN PUBLIC POLICY MAKING CIRCLES. THIS SYMPOSIUM WAS ARRANGED BY
DR. CLARENCE E. FITCH, DEAN OF SPECIAL PROGRAMS, DYKE COLLEGE,
CLEVELAND.

2:00

THE JOB TRAINING PARTNERSHIP ACT (JPTA) AS IMPLEMENTED IN OHIO. Dr. Robert Ferrar,
Member, State JPTA Council and Dean of Business, Sinclair Community College, 444
West Third
Street, Dayton, OH 45402.

This paper reviews the Federal Manpower Training Programs including MDTA, CETA, and
JTPA. An analysis of the use of labor market data in the training and job placement of the unemployed. And an evaluation of the public-private JTPA partnership that has been
formed in Ohio. JPTA has taken a new direction with the involvement of the private sector in
public programs that train the unemployed. Also, we are applying some valuable economic lessons
from our past experience. Will this new partnership and new wisdom provide meaningful work for
Ohio's economically disadvantaged?

SURVEY OF BUSINESS TRAINING PROGRAMS. Clarence E. Fitch, Ed. D. Dean, Special
Programs-Marketing; Dyke College, 112 Prospect Ave., Cleveland, Ohio 44115

2:30
The purpose of this paper is to make business and academia aware of how academia
can serve some of the training needs of business, which is in keeping with the
goal of the 93rd Annual Meeting of The Ohio Academy of Science, i.e. , to improve
relations between business and academia. This paper reports the results of a survey,
conducted in Cuyahoga County, of employee training programs delivered during the 1982 fiscal
year. It was assumed that better relations could be stimulated if academia more aggressively
researched employee needs and marketed training to business. There would be mutual benefits:
increased employee effectiveness, business profit, and academic revenue. Small, medium and
large businesses were surveyed. The training program data sought were title, rationale,
objectives, participants, presenters, format, site, duration, evaluation method, and costs.
The results of the local survey were not significantly different than those of a national
survey reported in the December, 1983 issue of "Training" magazine. The majority of programs
were designed for supervisors and very few for secretaries. Per program expenditure for
small and large firms range from $1,500 to $30,000 and $1,500 to $200,000 respectively.
Small firms more often used academics and consultants as presenters, while larger ones used
internal training staff. In conclusion, there might be a lucrative market for academia in
supervisory training for small and medium size businesses.

SETTING EFFECTIVE CONDITIONS FOR RE-TRAINING. Debora Sholl Humphreys, Career
Services Center, Lake Erie College, Painesville, Ohio 44077.
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Technological advances and structural reorganization require that employees
within industry and those displaced gain new skills through re-training. The
need for such re-training can be expected every four or five years. Too often
we assume that the adult worker is ready to learn. However, lack of confidence,
low motivation, and changing learning styles may interfere with this readiness. Therefore,
academia's closer tie with industry for needs and resource identification has been extended to
include support service assistance in helping employees deal with change. Specific strategies
for identifying transferable skills, work values, interests, and learning style developed
through career counseling and adult learning theory have proven to promote productivity and
receptivity to new learning. Displaced workers also benefit from these services which can be
aimed at career redirection. Many Greater Cleveland institutions are calling on college
career counselors to assist in providing direct service or in training management in career
planning principles. Efforts to improve the effectiveness of re-training programs can be
enhanced through this collaboration.
PRODUCTIVITY COLLEGE - Leon H. Albert - 6200 Frank Road, N.W., Canton, Ohio 44720
5> 5"

In the midst of its economic renaissance, Ohio's business and industry are
coming to grips with contemporary issues of productivity, product quality, and
quality of work life. Stark Technical College has responded by designing a set
of courses targeted to promote pride in organizational workmanship. Emphasis is
on evaluating quality efforts plus reviewing employee involvement in decision-making activities. Courses examine real case studies and utilize guest speakers knowledgeable in their
field. Detailed descriptions of productivity measurement systems and quality process control
improvement promote ownership, competition, and efficiency in product service activities.

