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BEHAVIOR GENETICS ASSOCIATION 

The purpose of the Behavior Genetics Association is to promote 
scientific study of the interrelationship of genetic mechanisms and 
behavior, both human and animal; to encourage and aid the education 
and training of research workers in the field of behavior genetics; 

and to aid in dissemination and interpretation to the general public 
of knowledge concerning the interrelationship of genetics and 
behavior, and its implications for health, human development, and 
education. 

For additional information about the Behavior Genetics Associ- 
ation, please contact Prof. James R. Wilson, BGA Secretary, Institute 
for Behavioral Genetics, University of Colorado, Boulder, CO 80309- 

0447. 
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SIXTEENTH ANNUAL MEETING OF THE BEHAVIOR GENETICS ASSOCIATION, JUNE 18-21, 1986 

Overview of Program Schedule 

P_!Y Time Location Event Topic 

Wednesday 4:00 p.m. *Waikiki Suite INFORMAL MEETING OF ASSOCIATE MEMBERS 

5:00 p.m. *Boardroom EXECUTIVE COMMITTEE MEETING 

7:00 p.m. Sydney Room Symposium The Use of Animals in Behavior Genetic Research 

7:00 p.m. Melbourne Room Symposium The Texas Adoption Project Ten Years Later 

9:00 p.m. Moorea Room RECEPTION/NO-HOST COCKTAILS 

Thursday 

Friday 

Saturday 

8:30 a.m. Bora Bora Room Paper Session Mouse Behavior and Development 

8:30 a.m. Moorea Room Paper Session Cognition and Intelligence 

10:45 a.m. Bora Bora Room Paper Session Animal Growth and Behavior 
10:45 a.m. Moorea Room Paper Session Genetics and Behavior Disorders 

1:15 p.m. Bora Bora Room Symposium Diversity in Hawaiian Drosopholids: A Tribute to Hampton Carson 
1:15 p.m. Moorea Room Paper Session Alcohol and Human Behavior 

3:30 p.m. Moorea Room Paper Session Twin Studies and Assortative Mating 

8:30 a.m. 

8:30 a.m. 

10:45 a.m. 

1:00 p.m. 

1:00 p.m. 

3:30 p.m. 

4:00 p.m. 

6:30 p.m. 

8:00 p.m. 

Bora Bora Room 

Moorea Room 

Australia Suite 

Bora Bora Room 

Moorea Room 

Australia Suite 

Australia Suite 

New Zealand Suite 

Pago Pago Room 

Paper Session Mouse Pharmacogenetics 

Paper Session Temperament and Personality 

Keynote Address Progressive and Regressive Events in Brain Development 

Paper Session Expert Lectures and Models 

Paper Session Cognition and Reading 

Special Address Funding Opportunities for Behavior Genetics Research at NIMH 

BUSINESS MEETING 

NO-HOST COCKTAIL HOUR 

ANNUAL BANQUET AND PRESIDENTIAL ADDRESS ("Three Cheers for Behavior Genetics: 

Winning the War and Losing Our Identity ") 

8:30 a.m. *Boardroom EXECUTIVE COMMITTEE MEETING 

8:30 a.m. Moorea Room Paper Session Laterality and Autonomic Processes 

10:15 a.m. Australia Suite Poster Session Of Mice and Men 

10:15 a.m. Moorea Room Symposium Clinical Applications of the Behavior Genetic Model 

12:15 p.m. MEETING ADJOURNS 

*These events will be held in the second floor meeting rooms. All other activities will be centered in the Pacific Ballroom complex 



F - 

PROGRAM 

Wednesday Afternoon and Evening, June 18 

2:30-10:00 Registration. Lobby Room. 

4:00 

5:00 

7:00 

*Informal Meeting of Associate Members. Waikiki Suite; second floor meeting rooms. 

*Executive Committee Meeting. Boardroom; second floor meeting rooms. 

Symposium (Sydney Room). The Use of Animals in 
Behavior Genetic Research. [Sponsored by the 
Committee for Correspondence on Ethical Issues 
in Behavior Genetics.] CHAIR: Stephen L. 

Zawistowski, St. John's University, Staten 
Island. 

PARTICIPANTS: 

Symposium <Melbourne Room). The Texas Adoption 
Project Ten Years Later. CHAIR: Joseph M. 
Horn, University of Texas, Austin. 

Dale Jamieson, University of Colorado, Boulder. 

"On the Ethics of the Use of Animals in 
Science." 

Benson Ginsburg, University of Connecticut, 
Storrs. 

"Scientific and Ethical Issues in Animal 
Research." 

Stephen C. Maxson, University of Connecticut, 
Storrs. 

"Regulations, Requirements and Administration 
of Animal Research." 

9:00 Reception/No-Host Cocktails. Moorea Room. 

PARTICIPANTS: 

Joseph M. Horn, University of Texas, Austin. 

"The TAP Ten Years Later: Intelligence." 

John C. Loehlin, University of Texas, Austin. 

"The TAP Ten Years Later: Personality." 

Lee Willerman, University of Texas, Austin. 

"The TAP Ten Years Later: Psychopathology." 

Thursday Morning, June 19 

Paper Session (Bora Bora Room). Mouse Behavior 
and Development. CHAIR: C.B. Lynch. 

8:30 Effects of ovarian steroids on cold-acclimation 
in mice selectively bred for nest-building. 
J.E. Schneider. 

8:45 The Y-chromosome, social signals, and agonistic 
behavior in mice. S.C. Maxson, A. Didier- 
Erickson & S. Ogawa. 

9:00 The effect of the Y chromosome on agonistic 
signals and responses in Mus musculus. T.H.K. 
Platt. 

9:15 Early sensory-motor development in NZB and 
CBA/H mice: Prenatal maternal environments. 
M. Nosten & P.L. Roubertoux. 

Paper Session (Moorea Room). Cognition and 
Intelligence. CHAIR: D.W. Fulker. 

Application of signal detection theory to the 

genetics of spatial ability. J.W. Gilger & H- 
Z. Ho. (T) 

Spatial ability and major gene influences: 
Transmission in a five generation kindred. 

S.L. Smalley, A.L. Thompson & M.A. Spence. 

Mental rotation and visual field differences in 
male and female college students. M. Soares 
Masters & B. Sanders. (T) 

Multivariate path analysis of specific cog- 

nitive abilities in the Colorado Adoption 
Project: A comparison of alternative models of 
assortative mating. T. Rice, J.C. DeFries & 
G. Carey. (T) 

9:30 Vocalization in newborn mice: Strain-dependent 
correlates. P.L. Roubertoux, Ch. Cohen-Salmon, 
M. Carlier & A.J. Andrieu. 

9:45 Genetic influences on vocalizations in young 
and adult mice. M.E. Hahn & J.K. Hewitt. 

10:00 Thermoregulation in mice from a diallel cross 
of five natural populations. B. Elder & C.B. 
Lynch. (T) 

10:15-10:45 

Temporal trends in the familial resemblance of 

cognitive abilities. I.B. Borecki, M.A. 

Province & G.C. Ashton. 

Using genetic models to explore environmental 

sources of familial resemblance for intelli- 

gence. G.P. Vogler & D.C. Rao. 

COFFEE BREAK (Lobby Room) 



Thursday Morning, June 19 (continued) 

Paper Session (Bora Bora Room). Animal Growth 
and Behavior. CHAIR: S.C. Maxson. 

10:45 The effects of standard and enriched laboratory 
conditions on brain weight in Fuller high and 
low brain weight selected lines and the F1 re- 

ciprocal crosses. L.M. Karkowski. 

11:00 Brain growth in mice: Pitfalls and puzzles for 
developmental behavior genetics. J.K. Hewitt, 
M.E. Hahn & L. Karkowski. 

11:15 Seasonal photoperiodism in the Djungarian 
hamster: A genetic component influences photo- 
responsiveness. G.R. Lynch & C.B. Lynch. 

11:30 Developmental, behavioral, and neurochemical 
differences among three types of dogs and their 
Fl hybrids. C.D. Arons, B.E. Ginsburg & W.J. 
Shoemaker. 

11:45 Kin recognition in ants: Environmental and 
genetic influences. B. Bennett. (T) 

12:00 A quantitative genetic analysis of courtship, 
female receptivity and reproductive success in 

D. melanogaster. M.H. Gromko. 

12:15-1:15 

Paper Session (Moorea Room). Genetics and 
Behavior Disorders. CHAIR: L. Willerman. 

'Multifactorial transmission of schizophrenia 
spectrum disorders. M. Baron & N. Risch. 

Tests for genetic heterogeneity among 18 fam- 

ilies with Alzheimer's disease. M.L. Marazita, 
M.A. Spence, A. Heyman, R.S. Sparkes & T. Wein- 
berg. 

The assessment of personality disorders. A.W. 

Loranger. 

Sexual selection and antisocial behavior: 
Searching for "d." D.C. Rowe. 

The importance of behavioral genetic analysis 
for the field of human neuropsychology. P.J. 

Donovick, R.G. Burright & M.E. Kovaleski. 

Genetic and environmental mediation of the 

relationship between subjective well-being and 
depression. I.L. Cesa, L.A. Baker & D. Gosse. 

LUNCH BREAK 

Thursday Afternoon, 

Invited Symposium (Born Bora Room). Diver- 

sity in Hawaiian Drosopholids: A Tribute to 
Hampton Carson. CO-CHAIRS: L. Ehrman & 
M.B. Seiger. 

June 19 

Paper Session (Moorea Room). Alcohol and 
Human Behavior. CHAIR: R. Plomin. 

1:15 INTRODUCTION 

Marvin Seiger, Dept. of Biological Sci- 

ences, Wright State University, Dayton. 

1:20 "The Response of Drosophila to Larval Cues." 

Peter A. Parsons, Dept. of Genetics, 
LaTrobe University, Bundoora, Australia. 

1:50 "Dispersal in Hawaiian Drosophila." 

J. Spencer Johnston, Dept. of Entomology, 
Texas A & M University, College Station. 

2:20 "Sexual Selection and Its Pleiotropic 
Effects." 

Ken Y. Kaneshiro, Hawaiian Evolutionary 
Biology Program, University of Hawaii at 

Manoa, Honolulu. 

2:50 QUESTIONS AND DISCUSSION 

3:00-3:30 

(continued after coffee break) 

1:15 Migration patterns and alcohol use in 
Hawaii. R.C. Johnson. 

1:30 A multivariate familial analysis of two 
measures from an alcohol inventory, flushing 
after alcohol use and alcohol consumption, 
in different ethnic groups. L.K. Dixon & 
C.T. Nagoshi. 

1:45 Human ethanol metabolism: A preliminary 
genetic analysis. S. Cole-Harding & J.R. 

Wilson. 

2:00 Repeatability of behavioral and metabolic 
scores at a blood alcohol level of 100 mg /dl 
compared to test reliability. J.R. Wilson. 

2:15 The pattern reversal visual evoked potential 
before and after alcohol administration 
among men at risk for alcoholism. V.E. 
Pollock, J. Volavka, W.F. Gabrielli & D.W. 
Goodwin. 

2:30 Detection of heterogeneous subforms in fam- 
ilies of male alcoholics. S.B. Gilligan & 
C.R. Cloninger. (T) 

2:45 Preliminary results from a twin study of 
alcohol/drug abuse. R.W. Pickens, D.S. 

Svikis, D.T. Lykken, L.L. Heston, P.J. 
Clayton & S. Schrader. 

COFFEE BREAK (Lobby Room) 



 

Thursday Afternoon, June 19 (continued) 

Symposium (continued) 

3:30 "Habitat and Mate Selection in Hawaiian 
Drosophila with Applications to Models of 

Autocidal Pest Control." 

Richard H. Richardson, The Genetics In- 

stitute, The University of Texas, Austin. 

4:00 "The Role of Sexual Behavior in Maximizing 
Darwinian Fitness." 

4:45 

Hampton L. Carson, Dept. of Genetics, 
University of Hawaii at Manoa, Honolulu. 

SUMMARY 

Lee Ehrman, Division of Natural Sciences, 
State University of New York, Purchase. 

Paper Session (Moorea Room). Twin Studies 

and Assortative Mating. CHAIR: T. Bouchard. 

3:30 The Swedish Adoption/Twin Study of Aging 

(SATSA): A program of research in geronto- 

logical genetics. G.E. McClearn, N.L. 

Pedersen, R. Plomin, J.R. Nesselroade, L.T. 

Friberg & U. deFaire. 

. . 

3:45 Adopted and nonadopted twin resemblance for 

cognitive abilities assessed by telephone 

testing in the Swedish Adoption/Twin Study 

of Aging (SATSA). R. Plomin, G.E. McClearn, 

N. Pedersen & J.R. Nesselroade. 

4:00 Dietary preferences in MZ and DZ twins 

reared apart. N.L. Segal, T.J. Bouchard, 

Jr., E.D. Eckert, M. Moster & L.L. Heston. 

4:15 Variation in spouse similarity with years of 

marriage in a cross-ethnic Israeli sample. 

R. Guttman, L. Willerman & A. Zohar. 

4:30 Assortative mating and demographics: Cor- 

relates of differential fertility in two 

Israeli samples. E.E, Epstein & A. Zohar. 

4:45 Evidence for cross-assortative mating for 

height and intelligence. C.T. Nagoshi & 

R.C. Johnson. 

Friday Morning, June 20 

Paper Session (Bora Bora Room). Mouse Pharma- 
cogenetics. CHAIR: M. Hahn. 

8:30 Strain by tastant interactions in sensitivity 
to bitter compounds among inbred mice. D.B. 

Harder & G. Whitney. (T) 

8:45 Classical genetic analysis of GABA-related 
seizures. B.J. Martin, R.J. Marley, L.L. Miner 
& J.M. Wehner. (T) 

9:00 Differential modulation of benzodiazepine bind- 
ing correlated with resistance to GABA-related 
seizures. R.J. Marley & J.M. Wehner. (T) 

9:15 Genetic differences in activation and stereo- 
typic responses to acute and repeated adminis- 
tration of stimulants in LEWIS and F344 inbred 
rats. F.R. George, L.J. Porrino, H.E. Shannon 
& S.R. Goldberg. 

9:30 Desensitization to nicotine-induced seizures 
via nicotine pretreatment in LS and SS mice. 

C.M. de Fiebre & A.C. Collins. (T) 

9:45 Synaptosomal membrane fluidity as a determinant 
of acute neurosensitivity to ethanol. M.G. 

Ritz & F.R. George. (T) 

10:00 Abnormalities in neotic behavior as a theoret- 
ical framework for explaining the effects of 

the environment in modifying genetically 
determined behavioral deficiencies. J.-M. 

Guastavino, G. Goodall & K. Larsson. 

Paper Session (Moorea Room). Temperament and 
Personality. CHAIR: L. Baker. 

Genetic analyses of infant and early childhood 
temperament characteristics. H.H. Goldsmith, 
K.L. Jaco & T.K. Elliot. 

Individual differences in childhood aggression: 
Parental ratings and home observations. 
J. Ghodsian-Carpey & L.A. Baker. (T) 

Path analysis of shyness during early childhood 
in the Colorado Adoption Project. P.A. Pelton. 

(T) 

Multivariate path analysis of fear factors in 

twins and their parents. K. Phillips, R.J. 

Rose & D.W. Fulker. (T) 

Genetic factors in use and side effects of oral 
contraceptives. N.G. Martin & A.C. Heath. 

Detecting the effects of genotype x environment 
interaction on personality and symptoms of 
anxiety and depression. A.C. Heath & N.G. 

Martin. 

The transmission and reporting of religious 
affiliation in twins and their parents. L.J. 

Eaves. 

10:15-10:45 COFFEE BREAK (Lobby Room) 



Friday Morning, June 20 (continued) 

10:45-12:00 Invited Keynote Address. Australia Suite. 

W. Maxwell Cowan, Vice President of Salk Institute and Director, Weingart Laboratory for 
Developmental Neurobiology 

"Progressive and Regressive Events in Brain Development" 

Introduction by Ronald Wilson. 

12:00-1:00 LUNCH BREAK 

Friday Afternoon, June 20 

Paper Session (Bora Bora Room). Expert 

Lectures and Models. CHAIR: J.C. Loehlin. 

1:00 The principle of preferred behavior: Allo- 
metric explanations for complex functions. 

D.D. Thiessen. 

1:25 Application of gene combination theory to 

the analysis of breeding experiments in 

behavior genetics. J.P. Scott. 

1:50 

2:15 

2:30 

The differences of MAVA and twin method 
results on heritability. R.B. Cattell. 

Multiple abstract moment-structure analysis 
(MAMA). J.J. McArdle & R.B. Cattell 

Admixture analysis and the search for a 

major gene in recombinant inbred strains. 

G. Carey. 

Paper Session (Moorea Room). Cognition and 
Reading. CHAIR: N.G. Martin. 

1:00 Blood polymorphisms cognitive abilities. 
C.C. Ashton. I'6 6 

1:15 Multivariate analysis of temperament and 

cognitive measures in related and unrelated 
sibling pairs. L.A. Thompson. (T) 

e-a-Ciret- 
1:30 Multiple regression analysis of twin and 

sibling data from the Colorado Reading 

Project. A.M. Zieleniewski & D.W. Fulker. 

(T) 

1:45 Multiple regiession analysis of data from 

reading-disabled and control twins. M.C. /a 
LaBuda & J.C. DeFries. (T) 

2:00 Cognitive profile resemblance in reading- 

disabled twins. H-Z. Ho & S.N. Decker. 

SLUZU 

Friday Afternoon, June 20 (continued) 

Paper Session (continued) 

2:15 Effects of an instructional program on the 
relationship between ability measures and 
reading achievement a minority popula- 
tion. T.W. Klein. 

2:30 Environmental and hereditary components of 
mathematical reasoning. R.E. Stafford. 

3:00-3:30 COFFEE BREAK (Lobby Room) 

3:30-4:00 Special Address. Australia Suite. 

Stephen H. Koslow, Chief of Neurosciences Research Branch, National Institute of Mental Health 

"Funding Opportunities for Behavior Genetics Research at NIMH" 

4:00 Business Meeting. Australia Suite. CHAIR: S. Scarr. 

Friday Evening, June 20 

6:30 No-Host Cocktail Hour. New Zealand Suite, 

8:00 Annual Banquet. Pago Pago Room. 

Dobzhansky and Thompson Memorial Awards. Presented by Steven G. Vandenberg. 

PRESIDENTIAL ADDRESS 

"Three Cheeks box Behavion GenetAt.s: Winning the Wax and Losing Our Identity" 

Sandra Scarr, Commonwealth Professor of Psychology, University of Virginia, Charlottesville 



Saturday Morning, June 21 

8:30 *Executive Committee Meeting. Boardroom; second floor meeting rooms. 

Paper Session (Moorea Room). Laterality and Autonomic Processes. CHAIR: H. Goldsmith. 

8:30 Genetic and environmental influences on graphological factors. E.E. Peeples & G.L. Morris. 

8:45 Gender differences in right-handedness: An analysis of the environmental component. C. Porac, 
S. Coren & A. Searleman. 

9:00 

9:15 

9:30 

9:45-10:00 

A test of the Geschwind hypothesis on cerebral laterality 'and fetal androgens. S.M. Katz, 
B.F. Carter, M.L. Hediger, C. Kronk & R. Stine. 

Familial similarities in cardiovascular and autonomic reactivity to stress. B. Ditto, S. Schofield 
& D. Kestenbaum. 

A longitudinal twin study of behavioral fearfulness and heartrate variability. M. Boccia, 
J.J. Campos & H.R. Goldsmith. 

COFFEE BREAK (Lobby Room) 

10:15-12:15 POSTER SESSION (Australia Suite). Of Mice and 
Men. CHAIR: P.L. Roubertoux. 

Familial resemblance for cognitive abilities: 
An indirect method of measurement. S. Coren & 
C. Porac. 

An outline of ethical issues significant for 
both human and animal research in behavioral 
genetics. L. Crowe. 

Sucrose octaacetate sensitivity in a poly- 
morphic population of mice: A genetic analysis. 
K. Gannon & G. Whitney. 

Reverse maternal effects in lines of Mus 
domesticus selected for high and low nesting. 
E.A. Laffan & B.J. Elder. 

Symposium (Moorea Room). Clinical Applica- 
tions of the Behavior Genetic Model. CHAIR: 

Bonnie F. Carter, Albert Einstein Medical 
Center, Philadelphia. 

PARTICIPANTS: 

Bonnie F. Carter, Albert Einstein Medical 
Center, Philadelphia. 

"Whither the Behavioral Geneticist: Prag- 

matic Strategies for Intellectual and Fiscal 
Survival." 

Gregory Carey, University of Colorado, Boulder. 

"Genetic Research and Clinical Treatment of 
Anxiety and Phobias." 

Saturday Morning, June 21 (continued) 

POSTER SESSION (continued) 

Strain comparison of nicotine-induced seizures 
and hippocampal nicotinic receptors. L.L. 
Miner & A.C. Collins. 

Aggressive behavior in virgin 
mice. S. Ogawa & S.C. Maxson. 

and pregnant 

Symposium (continued) 

Benson E. Ginsburg, University of Connecticut, 
Storrs. 

Ethological analysis of open-field 
highly inbred mouse strains, their 
and replicated F 

2 
generations. C 

Kobov & A. Lajtha. 

behavior in 

F 
1 

hybrids, 
. Vadasz, G. 

"Genetic and Affective Dimensions of Anxiety 
as a Biobehavioral Legacy." 

Sol Katz, University of Pennsylvania, Phila- 
delphia. 

Reaction chain of the copulatory behavior in the 
domestic fowl: Comparison between layer and 
broiler breeders. T. Sonada & Z. Kurosaki. 

"Psychiatrist Meets Anthropologist: The Bio- 

social Interface." 

Kevin MacDonald, California State University, 
Long Beach. 

Factor analysis and strain differences in open- 
field, spontaneous and nesting behaviors of 
mature female mice. M. Yoshida & H. Nishikawa. 

Behavioral genetics: A common topic in current 
introductory psychology textbooks. S.M. Singer. 

11:45-12:15 Discussion of displayed posters. CHAIR: P.L. 

Roubertoux. 

12:15 Meeting Adjourns. 

"Physical Play Between Parents and Children: 
Implications for the Importance of Affect in 

Social Development." 

C. Robert Cloninger, Washington University 
School of Medicine, St. Louis. 

"Understanding Personality Disorders: Les- 
sons for the Researcher and the Clinician." 



ABSTRACTS 

1 2 CYNTHIA D. ARONS, BENSON E. GINSBURG, 
1 

and WILLIAM J. SHOEMAKER. Developmental, 
behavioral, and neurochemical differences among three types of dogs and their 
Fl hybrids. 

Considering dog breeds as a model system with which to explore the 
question of how closely related species may have diverged, 3 types of dogs, 
each originally developed for markedly different behavioral responses towards 
livestock, were chosen for study. These were: Border Collies (livestock 
herding dogs), Shar Planinetz (livestock guarding dogs), and Siberian Huskies 
(northern type dogs). The purebreds, along with all possible Fl crosses among 
them, were tested with a variety of stimuli. The developmental aspect of the 
study showed that the 3 purebred types were behaviorally different at an early 
age, both in the types of stimuli they would respond to and in the types of 
behaviors they exhibited. The behavior of the various F1's showed develop- 
mental courses which were different from any of the purebred types. There was 
some evidence of mosaicism and of differences in the onset of aggressive 
behavior as compared to the purebreds. In an attempt to explain the behavioral 
differences in terms of their neural basis by correlating them with brain 
neurotransmitter differences, selected dogs of each purebred and Fl type were 
sacrificed so that the levels of catecholamines and neuropeptides in various 
brain regions could be analyzed. While preliminary results showed some 
differences in the dopamine and norepinephrine content in some regions, it is 
not yet possible to correlate these with the observed behavioral differences. 
1. Biobehavioral Sci. Graduate Program, Univ. of Connecticut, Storrs, CT 06268 
2. Dept of Psychiatry, Univ of Connecticut Health Center, Farmington, CT 06032 

GEOFFREY C. ASHTON'. Blood polymorphisms and cognitive abilities. 

Data from 15 tests of cognitive ability obtained from the Hawaii Family 
Study of Cognition were examined for relationships with 18 blood 
polymorphisms. The number of significant associations did not exceed the 
number expected by chance alone, and did not confirm the associations 
reported by Mascie-Taylor, et al., 1985; Behavior Genetics 15:371-383. 
However, significant regression of pooled verbal and spatial test scores on 
a constructed zygosity index demonstrated that increasing homozygosity for 
blood polymorphisms was associated with improved scores. The effect was 
consistent in both parents and offspring, probably in both sexes, and for 
subjects of both Japanese and European ancestry, but the effect on test 
score was quite small. 
1. Department of Genetics, School of Medicine, University of Hawaii, 

Honolulu, HI 96822. 

MIRON BARON', and NEIL RISCH2. Multifactorial transmission of schizophrenia 
spectrum disorders. 

Family data from 84 chronic schizophrenic, 11 schizotypal and 90 normal 
control probands were analyzed by multivariate-multifactorial genetic models. 
The results were consistent with multifactorial inheritance whereby chronic 
schizophrenia and schizotypal personality disorder represent different 
phenotypic manifestations of the same underlying process; that is, the two 
disorders were found to have different thresholds on a single continuum of 

genetic-environmental liability. The hypothesis of separate liabilities 
for the different disease states was rejected. 
1. Department of Medical Genetics, New York State Psychiatric Institute 

and Department of Psychiatry, Columbia University, New York, N.Y. 10032. 
2. Department of Epidemiology and Public Health, Yale University School 

of Medicine, New Haven, CT 06510 

BETH BENNETT. Kin recognition in ants: Environmental and genetic influences. 

Kin recognition in social insects is critical if non-reproductive 
individuals are to maximize their inclusive fitness. The ability to 

discriminate between related and unrelated individuals has been demonstrated 
in a large number of social insect species. The nature of the cues used for 
this discrimination varies greatly and appears correlated with specific 
ecological parameters, although few instances have been detailed in which the 
exact nature of the cues is known. I present evidence to show that both 
environmental and genetically correlated cues are utilized as kin labels in a 

pair of closely related species of ants. Specific ecological conditions are 
correlated with the efficacy of the discrimination as well as the nature of 
the cues. The effects of genotypically correlated, environmental labels 
derived from specific sources such as queens are discussed. 

1. Institute for Behavioral Genetics, University of Colorado, Boulder, CO 
80309. 



M. BOCCIA,1 J.J. CAMPOS,2 & H.H. GOLDSMITH.3'4 A longitudinal twin study of 

behavioral fearfulness and heartrate variability. 

Kagan, Reznick, and their colleagues have shown differences in 

heartrate variability during cognitive tasks between groups of infants and 

Young children selected as extremely high or low in behavioral inhibition. 
Thpy also have found heartrate variability to be relatively stable during 
infancy and early childhood. We used the same measure of heartrate 
variability to test a relatively unselected sample of 22 month-old twins 
whose temperamental fearfulness had been assessed one year earlier using 
laboratory and questionnaire techniques. 

Reduced heartrate variability was predictable from laboratory measures 
of fearfulness during a stranger approach and on the visual cliff,over the 

one year period (most rs in the mid-.30s). Paternal report on the Infant 

Behavior Questionnaire Fear scale at 9 months also predicted later heartrate 
variability. Thus, prior findings are perhaps generalizable beyond the 

extreme values of the variables. Although the sample is too small for firm 
conclusions, the results suggest familial influences on heartrate 
variability. Plans for additional follow-up of the sample are described. 

I. Dept. of Psychology, Oklahoma Baptist University 
2. Dept. of Psychology, University of Denver 

3. Dept. of Psychology, University of Oregon 
4. Supported by the Spencer Foundation. 

G. CAREY. Admixture analysis and the search for a major gene in recombinant 

inbred strains. 

Admixture analysis is a statistical technique used in human genetic 

epidemiology to test whether the mixture of two or more distributions fits 

observed data better than does a single distribution. Positive results 

suggest the presence of a single genetic locus that contributes a large amount 

to total genetic variance (a major gene). The technique of admixture analysis 

is applied to data from recombinant inbred strains. A model is developed in 

order to test for a major gene in the presence of both polygenic and environ- 

mental variance. The assumptions of the technique, the kinds of data required 

to use it, and a computer algorithm for admixture analysis are described. 

1. Institute for Behavioral Genetics and Department of Psychology, University 

of Colorado, Boulder, CO 80309. 

2. Supported in part by NICHD Grant HD-07289 and a grant from the Spencer 

Foundation to Dr. John C. DeFries. The author thanks Ben Taylor of the 

Jackson Laboratory for kindly making data on his RI strains available. 

BORECKI, 1 M.A. PROVINCE, 1 and G.C. ASHTON2. Temporal Trends in the 
Familial Resemblance of Cognitive Abilities. 

The method of path analysis was applied to Caucasian and Japanese nuclear 
families (N = 1264 families) participating in the Hawaii Family Study of 
Cognition. The tau yodel of Rice et al was employed in which four parameters 
were entertained: t', the generalized hertiability (including genetic and 
familial environmental effects); T1. and T14, the transmission from fathers and 
mothers, respectively, to offspring; and p, a measure of phenotypic 
assortative mating. This model has been further developed to incorporate 
temporal trends (Province and Rao, 1985; Am J Hum Genet 37:178-192), such that 
each of these parameters can be a function of age. The variable analyzed was 
the unrotated first principle component score, derived on the basis of the 15 

administered tests within ethnicity and sex, and age banded. These scores 
represent a measure of general intelligence (DeFries et al, 1976; Nature 
261:131-133). The most parsimonious model included a significant temporal 
trend in the transmissibility parameter, in which t2 approached 100% for the 

youngest children in the sample (15 years old), and monotonically decreased to 
about 33% for adults (25 years and older). There was also a significantly 
higher maternal transmission (Tm ... .52 vs TF .32), and a significant marital 
phenotypic correlation (p .22). Heterogeneity between the Caucasian and 
Japanese subsamples was evident in the familial correlations which were 
systematically lower in the Japanese families. This heterogeneity is resolved 
In terms of the proposed model. 
' Division of Biostatistics, Washington University School of Medicine, 

St. Louis, MO 63110. 
2 Department of Genetics, University of Hawaii, Honolulu, HI 96822. 

IAN L. CESA, 
1 
LAURA A. BAKER, 

1 
and DAVID GOSSE1 Genetic and environmental 

mediation of the relationship between subjective well-being and depression. 

Recent work on subjective well-being, or happiness, and 
the nature of its 

relationship to depression raises an interesting issue: To what extent are 

depression and happiness opposite ends of the same continuum, and to what 

extent do these different emotional experiences have correlated genetic and/ 

or environmental influences? To address these issues a set of standardized 

personality and lifestyle questionnaires were administered 
to 104 pairs of 

monozygotic (MZ) and dizygotic (DZ) twins ranging in age from 18 to 70, and 

scores of depression and subjective well-being (SWB) were calculated. Based 

on preliminary analyses of 50 MZ and 13 DZ pairs of twins, depression was 

found, as expected, to be negatively related to SWB (r = -.57, p<.001). 

Multivariate biometrical genetic analyses revealed a significant 
heritable 

component for depression (h = .42, p<.05) but not for SWB, indicating at least 

partially different etiologies for these two characteristics. 
Moreover, the 

-observed negative relationship between this measure 
of SWB and depression was 

found to be entirely mediated by negatively correlated environmental 
factors 

(rE= -.75). In addition, a measure of the characteristic intensity with which 

both positive and negative emotions, such as happiness and depression, are 

felt showed a significant heritable component (h z= .67, p<.01). The 

implications of these results for personality theories of SWB are discussed. 

1. Department of Psychology , University of Southern California, L.A. CA 90089 

2. Funded by a Biomedical Research Support Grant through USC. 



S. COLE-HARDING1 and J. R. WILSON Human ethanol metabolism: A preliminary 
genetic analysis. 

Genetic studies have analyzed ethanol metabolic measures separately, 
without consideration for the interactions between the variables. In an 
analysis of data from the Colorado Alcohol Research on Twins and Adoptees 
(CARTA) project, S. Cole-Harding and J.R. Wilson (J. Stud. Alcohol, submitted) 
found that time to peak BAC (TP) significantly predicts peak BAC (PK) and PK 
predicts B60. Drinking history (DH) predicts PK and B60. By using a triangu- 
lar factor structure (D. W. Fulker, L. A. Baker, and R. D. Bock, 1983; DATA 
ANALYST 1(3):5-8) for the 4 x 4 matrices of expected between and within mean 
squares and mean cross products for the relationship groups tested (MZ and DZ 
twins, sibs, and adoptees), variance accounted for by variables occurring 
prior in time could be successively partialed out. A model including genet- 
ic, common environmental, and specific environmental parameters ws fitted to 
the data using a maximum-likelihood function. Either genetic (h ) or common 
environmental (c2) parameters could be dropped from the model without a signi- 
ficant XL change, but, dropping both resulted in a loss of fit. This indiqates 
that the sample is too small to resolve the model fully. The value of hL for 
DH was 0.31. Residual values for TP, PK, B60 were negligible, with most 
of the total_ genetic variance in PK (11` = 0.31) accounted for by TP. The 
values of c were 0.12 for DH, 0.16 for TP, 0.34 for PK, and 0.13 for B60. 
1. Department of Psychology and Institute for Behavioral Genetics, 

University of Colorado, Boulder, CO 80309-0447. 
2. Supported in part by NIAAA grant AA-03527, and in part by BRSG grant RR- 

07013-20. Thanks to Drs. D.W. Fulker and C.T. Nagoshi for their help. 

STANLEY COREN, 
1 

CLARE PORAC. 
2 

Familial resemblance for cognitive ablities: An 

indirect method of measurement. 

Since the turn of the century, there have been numerous studies which have 
directly demonstrated the existence of familial resemblances for a number of 

cognitive abilites. From a logistical point of view, such studies are expensive 
and time consuming, often requiring several hours of carefully monitored 
testing using standardized measuring instruments. An alternate, indirect 
procedure, has now been attempted. This procedure is based upon retrospective 
self-reports of individual performances in school, for a variety of skills. By 

using a relative measure of school performance a reasonable degree of 

objectivity in the assessment is maintained, and former studies (eg. S. Scarr, 

E. Scarf & R.A. Weinberg, 1980; Behavior Genetics 10:445-458) have suggested 
that perceived similarities in families do not tend to bias genetic inferences. 
Using samples of 537 Mother-offspring pairs, 519 Father-offspring pairs, 416 

sibling pairings and 273 Mother-father pairs, such retrospective reports were 
obtained for reading, spelling, handwriting, mathematics and drawing abilities. 
The obtained correlations for reading, spelling and mathematics, were similar 
in magnitude and pattern to those found in many direct measurement studies. 
Familial resemblance was poorer in drawing ability, and nonsignificant for 
handwriting. These data are interpreted as suggesting that retrospective self 
report of school performance may provide useful, easily obtained, ancillary 
data for studies of familial resemblance. 

1. Psychology Department, University of British Columbia, Vancouver, Canada 
V6T 1W5. 

2. Psychology Department, University of Victoria, Victoria, Canada V8W 2Y2. 

LAWSON CROWE. An outline of ethical issues significant for both human and 
animal research in behavioral genetics. 

Bioethical debate has focused attention on the ethical treatment of both 
human and animal experimental subjects. While government regulations require 
attention to the rights and autonomy of human subjects, some critics claim 
that the moral status of animal research subjects has not been properly under- 
stood (P. Singer, 1978; in W.T. Reich, Ed., Encyclopedia of Bioethics, Free 
Press, New York). There is widespread consensus that the ethical principles 
guiding research on human subjects are (1) respect for persons, including 
regard for personal autonomy and informed consent; (2) avoidance of harm; and 
(3) fairness in the distribution of burdens and benefits. In respect to 
animal subjects, there is disagreement, but rule-utilitarian principles based 
on the desirability of pleasure and the avoidance of pain have been proposed. 
It is argued that it is morally permissible to use animal subjects if 
(1) every possible effort is made to avoid inflicting unnecessary pain; 
(2) the experiment may contribute to knowledge of the animal species itself; 
or (3) the animal is demonstrably the best model for contributing to knowledge 
of humans. These principles and their supporting arguments will be summarized 
on posters. A list of topics and a selected bioethics bibliography suitable 
for a course on the ethics of behavioral genetic research will be available 
in handout form. 
1. Institute for Behavioral Genetics and Department of Philosophy, 

University of Colorado, Boulder, CO 80309. 

1 
Christopher M. de Fiebre 

1 
and Allan C. Collins. Desensitization to 

nicotine-induced seizures via nicotine pretreatment in LS and SS mice. 

Recently we have shown that LS and SS mice differ in nicotine-induced 
seizure sensitivity and in number of hippocampal a-bungarotoxin (BTX) binding 
sites with LS mice showing greater sensitivity and greater hippocampal BTX 
binding (C.M. de Fiebre, L.J. Medhurst, L.L. Miner, & A.C. Collins, 1986; 

submitted to Research Society on Alcoholism meetings, April, 1986). Previ- 
ously we have reported that C3H mice show greater nicotine-induced seizure 
sensitivity and greater hippocampal BTX binding than DBA mice (L.L. Miner, 
M.J. Marks, & A.C. Collins, 1984; J Pharmacology and Experimental Thera- 
peutics 231:545-554 and 1985; Life Sciences 37:75-83) and that the same gene 
or set of genes which control nicotine-induced seizure sensitivity also 
control the number of hippocampal binding sites. In the present study, we 
have produced evidence that the greater nicotine-induced seizure sensitivity 
of the LS line is not due to lack of nicotinic receptor desensitization. 
Seizure sensitivity of the LS and SS lines was determined across a range of 
nicotine doses administered intraperitoneally following a 30, 15, and 7.5 

minute pretreatment of nicotine (2 mg/kg) or saline. As found previously, LS 
mice are more seizure susceptible than SS mice. Both lines showed decreased 
sensitivity following nicotine pretreatment, especially 15 minutes after 
pretreatment, indicating that both lines have nicotinic receptors which can 
desensitize. Testing with non-pretreated animals indicated that stress 
caused by handling during pretreatment did not affect seizure sensitivity. 
1. Institute for Behavioral Genetics, University of Colorado, Boulder, CO 

80309. 
2. Supported by NIAAA Grant AA-06391 and NIMH Training Grant MB-16880. 



BLAINE DITTO, S. SCHOFIELD, and D. KESTENBAUM1 Familial similarities in 

cardiovascular and autonomic reactivity to stress. 2 

Apart from twin data, very little information exists concerning the 

extent of familial similarities in cardiovascular and autonomic nervous 
system reactivity to stress. Further, previous research has focused on 
a rather limited number of physiological variables. Forty-five healthy 
non-twin sibling pairs (15 M, 15 F, 15 MF) participated in 66-minute 
laboratory protocol consisting of alternating stress and baseline 
periods. The stressors were: a challenging conceptual task performed 
under time constraints and the watchful eye of an experimenters mental 
arithmetic, isometric hand-grips and the cold pressor test. Repeated 
measurements of systolic and diastolic blood pressure, heart rate, ear 

pulse transit time, finger blood volume pulse amplitude, respiration 
rate, forehead muscle tension, skin conductance, and self-report anxiety 
were obtained. Medical history and other background information was 
obtained from the pairs. Statistical analyses substantiate the abilities 
of the tasks to elicit physiological change, large individual differences 
in physiological reactivity, and significant familial aggregation of 
certain measures. Familial influences on patterning of cardiovascular 
and autonomic response to stress will be discussed, as well as 
implications for the development of psychophysiological disorders. 
1. Department of Psychology, McGill University, 1205 Avenue Docteur 

Penfield, Montreal, Quebec, H3A 1B1 Canada. 
2. Supported by Canadian Medical Research Council Grant MA9224. 

LINDA K. DIXON1 and CRAIG T. NAGOSHI. A multivariate familial analysis of two 
measures from an alcohol inventory, flushing after alcohol use and alcohol 
consumption, in different ethnic groups. 

A multivariate path analysis method developed to examine the etiologies 
of variation and covariation of cognitive measures in the Colorado Family 
Reading Study was used to study flushing after alcohol use and alcohol 
consumption in nuclear families of Koreans, Taiwanese, Hawaiian Americans of 
Japanese ancestry (AJA), and Hawaiian Americans of Caucasian ancestry. 
Phenotypic variances and covariances were partitioned into familial and 
environmental components. Although alcohol consumption and flushing response 
to alcohol varied greatly among the different groups, heritabilities as 
estimated from the familial components (mother, father, and at least one 
child) were remarkably similar. The heritabilities for flushing were 0.44 for 
AJA, and 0.50 for Koreans, and 0.36 for Taiwanese; flushing is infrequent in 
Caucasians and thus was not analyzed in this sample. Heritabilities were 
lower for consumption, but again were consistent (0.10 to 0.24) across the 
four groups. 
1. Department of Biology, University of Colorado at Denver, 1100 14th St., 

Denver, CO 80202. 
2. Institute for Behavioral Genetics, University of Colorado, Boulder, CO 

80309. 

S 

P. J. Donovick, R. G. Burright & M. E. Kovaleski. The 
importance of behavioral genetic analysis for the field of 
Human Neuropsychology. 

The field of clinical human neuropsychology is concerned 
with: identifying risk factors for neuropathology; clarifying 
how such neural dysfunction is expressed in behavior and 
developing therapeutic strategies which maximize the affected 
individual's abilities, while minimizing her/his disabilities. 

Clearly, early identification of potentially disabling 
conditions and early intervention are critical for preventing 
or minimizing the development of handicaps. Even information 
regarding when developmental milestones were achieved may 
predict which individuals from a population at risk will, in 

fact, demonstrate later disability (e.g., B. Pennington. M. 

Puck & A. Robinson (1980) Behavior Genetics, 10: 31-41). 

There is growing acceptance that factors identified in the 
context of continual gene-environment coaction are critical 
in determining cognitive profile(s) of an individual. 
Examples from our ongoing Triple Cities Twin project will be 

used to illustrate the utility of such informaion for 

Neuropsychological evaluations. 
1. Department of Psychology, State Universiy of New York at 

Binghamton, Binghamton, N. Y. 13901. 

LINDON J. EAVES The transmission and reporting of religious affiliation in 
twins and their parents. 

Religious affiliation was coded in eight nominal categories for twins and 
their parents from the Australian twin xegistry. Data were available from the 
families of 1233 MU, 751 DZf, 567 142m, 352 DZm and 907 unlike-sex pairs. 
Twin data were obtained by self-report. Parental data were separate ratings 
of both parents by each twin. This design allows estimation of the 

reliability of reporting by informants and the effect of an individual's own 
religious affiliation on reports of parental affiliation. Familial 
resemblance was summarized by symmetric coefficients of uncertainty. A model 
is presented which incorporates the effects of cultural inheritance, 
assortative mating, errors of reporting and reporting biases which depend on 
the twins' own affiliations. Coefficients of uncertainty range as follows: 
consistency of parental reports, 0.600-0.745; self-reports with own report on 
parents, 0.366-0.612; self-report with co-twin's report of parent, 0.311- 
0.532; spouses (reported by same twin), 0.381-0.529; spouses (reported by 
different twins), 0.339 -0.403; twins, 0.462-0.571. The data are consistent 
with a very high spousal resemblance for "true" religious affiliation; a 
marked effect of cultural inheritance and a slight tendency of twins to report 
their parents as "like themselves." 
1. Department of Human Genetics, Medical College of Virginia, Richmond, VA 

23298-0001. 



BRUCE ELDER 
1 
and CAROL B. LYNCH 

1 
. 

2 
Thermoregulation in mice from a diallel 

cross of five natural populations. 

Mice (Mus domesticus) from 5 geographic populations representing a cline 
along the east coast of the U.S. (ME, CT, VA, GA, FL), show adaptive 
variation in body weight and nesting, but not in the physiological traits, 
body temperature and brown adipose tissue weight (C. B. Lynch, 1984; Behavior 
-Genetics 14: 607). Selection acting through ambient temperature differences 
has apparently modified allele frequencies at loci influencing the former 
traits but not the latter. Crosses between populations should reflect some 
combination of additive and non-additive genetic influences for body weight 
and nesting, but predictions for the physiological traits are not clear. 
Either the geographic populations all posses alleles at similar frequencies, 
or they differ in ways not amenable to selection (e. g. non-additive gene 
influences). In the crosses, morphological (body weight) and behavioral (warm 
and cold nesting) traits exhibited more additive genetic influences than did 
physiological (body temperature and brown adipose tissue weight) traits. Most 
of the measures showed some degree of phenotypic heterosis, generally in the 
direction of increasing values. This indicates the presence of different 
alleles in the geographic populations. These results are similar to the 
results of a previous study of thermoregulatory traits in a diallel cross of 
four inbred strains of Mus domesticus (C. B. Lynch and D. S. Sulzbach, 1984; 
Evolution 38(3): 527-540). 

1. Department of Biology, Wesleyan University, Middletown, CT 06457. 
2. Supported by NSF Grant # BSR-8214739 to C.B.L. 

ELIZABETH E. EPSTEIN, 
1 

and ADA ZOHAR. Assortative mating and demographics: 
Correlates of differential fertility in two Israeli samples. 

Differential fertility, along with positive assortative mating, may effect 
a change in gene frequencies in the population (B. Eckland, 1968; Eugenics 
Quarterly 15:71-84). Positive correlations have been reported between 
fertility and spouse similarity in intelligence (J. Spuhler, Ed., Genetic 
Diversity and Human Behavior, Aldine, Chicgo), and in education (C.B. Kiser, 
1968; Eugenics Quarterly 15:98-112). Generally, however, evidence for 
differential fertility and assortative mating is scant, and the findings are 
unclear. Also, the available research was done in the late 1960's and early 
1970's, and may be outdated, since trends in differential fertility may be 
related to cohort conditions and secular changes. In our study, we performed 
regression analyses on data collected in 1982-1983, from a sample of 100 
couples of relatively high and homogeneous SES, and a sample of 50 mixed SES 
couples. All couples were married more than ten years. Correlates of 
fertility checked included: ethnic background, age, education, and marital 
satisfaction, and similarity between spouses in personality, ethnic back- 
ground, education, and age. 

1. Department of Psychology, University of Connecticut, Storrs, CT 06268. 
2. Department of Psychology, The Hebrew University of Jerusalem, Jerusalem, 

Israel 91905. 

1 Kimberley Gannon, 1 & Glayde Whitney. Sucrose octaacetate 
sensitivi' y in a polymorphic population of mice: A genetic 
analysis. 

A heterogeneous line of mice, Crl:CFW(SW)BR, has been 
found to exhibit a bimodal distribution of sucrose octaacetate 
(SOA) sensitivity. Aversion or nonaversion was determined 
using concentrations of 10-5Y and 10-4M SOA in unconditioned 
two-bottle preference tests. (G. Whitney, & D.B. Harder, 1986; 
under review.) Further investigation of this chemosensory 
polymorphism was conducted via reciprocal crossing between 
"tasters" and "nontasters." Resultp of unconditioned two-bottle 
preference testing at 10-5M and 10-4M SOA yielded phenotypic 
ratios which implicated a dominant mode of inheritance for SOA 
avoidance. At 10-4M SOA results were consistent with single- 
locus expectations. Maternal factors were not associated with 
the "taster" or "nontaster" progeny. Conditioned-aversion tech- 
niques were used to establish senpitivity hresholds. Animals 
were tested across a range of 10-!' to 10-M SCA in log molar 
steps. Maximum differences between phenotypes were revealed at 
10-4M and 10-5M SOA. Nonavoiders of these two concentrations 
appeared somewhat sensitive to a concentration of 10-* SOA. 
1. Department of Psychology, Florida State University, 

Tallahassee, Florida 32306. 
2. Supported by NINCDS Grant NS15560. 

FRANK R. GEORGE, L.J. PORRINO, H.E. SHANNON, S.R. GOLDBERG1. Genetic 
differences in activation and stereotypic responses to acute and repeated 
administration of stimulants in LEWIS and F344 inbred rats. 

Although the pharmacology and biochemistry of the major stimulants have 
been widely studied, little is known about the contribution of genotype in 
determining response to these drugs. The present studies were conducted as 
part of an effort to 1) determine the extent to which behavioral responses 
to amphetamine and cocaine vary as a function of genotype, 2) establish a 

data base of information about these drugs in commonly available inbred 
rodents, and 3) use the power of genetic correlation to aid in uncovering 
the biological substrates which control an organism's response to 
stimulants. Approximately a 10-fold difference in locomotor activity effect 
was found in response to amphetamine, with F344 being more sensitive than 
LEWIS animals. Stereotypy was also more pronounced and occurred at lower 
doses in the F344 strain. The F344 rats were more susceptible to the 
sensitizing effects of repeated dosage. Similar results were found with 
cocaine. F344 rats were more sensitive to the motor activating effects of 
this drug. Metabolic and biochemical data indicate a genetic correlation 
between behavioral response to these drugs and their effects on CNS activity. 
1. Preclinical Pharmacology Branch, National Institute on Drug Abuse, 

Addiction Research Center, Baltimore, MD 21237. 



JILLA GHODSIAN-CARPEY1 and LAURA A. BAKER1. Individual differenc2s 
in childhood aggression: Parental ratings and home observations. 

Data from behavioral genetic studies of aggression have yielded varying 
heritability estimates, which may be due, in part, to differences in the types 
of aggressive act measured, methods of assessment, and the age of the sub- 
jects. The present study was designed to investigate the nature of individual 
differences in children's aggression using multiple measures. Aggressive 
behaviors of 38 twin pairs (21 monozygotic-MZ; 17 dizygotic-DZ) between the 

ages of 4 and 7, were assessed through parental ratings and mothers' observa- 
tions of their children in the home. An observation checklist was developed 
in which mothers were asked to observe and report each child's specific 
aggressive behaviors for a total of 6 hours spread over 3 days. Biometrical 
genetic analysis evidenced significant heritable influences on aggression, 
although heritability estimates varied according to2the type of ,measuring 

instrument (h -.34, Q<.025 for home observations; h -.98, R<.01 for parental 
ratings). Of the environmental sources of variance, within-family factors 
were more important than the between-family ones. The results also yielded 

significant sex and zygosity diferences for means of some of the specific agg- 
ressive behaviors, where males and DZ twins scored higher than females and MZ 
twins. It was suggested that future studies should include more detailed 
investigations of the specific aggressive behaviors in order to determine the 
extent to which different types of aggression may have different etiologies. 
1. Department of Psychology, University of Southern California, Los.Angeles, 

CA 90089. 
2. Supported by a Biomedical Research Support Grant and a grant from the 

Sigma Xi Society. 

J.W. GILGER, and HSIU-ZU HO1. Application of signal detection theory to the 
genetics of spatial ability. 

Individual differences in spatial test performance may be a consequence of 
variation in the levels of spatial aptitude, problem solving strategies, or 
both. Though past studies provide evidence for a significant genetic contribution 
to spatial skill, differentiation has not been made between the aptitude 
versus strategy components of spatial cognition. The present investigation 
assessed several types of spatial skills in 40 pairs of twins using various 
psychometric and information processing tasks. A signal detection analysis 
was applied to the twin's performance to distinguish the aptitude (d-prime) 
from the non-aptitude or strategy (beta) aspects of the overall test scores. 
The degree to which these two aspects of spatial performance are differentially 
affected by genes and environment is examined, and the theoretical implications 
for future behavior genetic research are discussed. 

1. Both at the Department of Psychology, University of California, Santa 
Barbara, CA 93106. 

2. Supported in part by an Academic Senate Grant awarded to the second author. 

Sheila B. Gilligan' and C. Robert Cloninpr 
2 

. Detection of Heterogeneous 
Subforms in Families of Male Alcoholics.J 

Etiologic heterogeneity among pedigrees of 286 hospitalized alcoholic pro- 
bands was evaluated. 223 nuclear families in which at least one relative was 
interviewed and in which affection status was known for both parents were 
retained for analysis. Primary division of the sample was into sets of fami- 
lies of female and male probands. Families of male probands were separated 
into two groups based on an alcoholic symptom discriminant score. Significant 
differences were observed between groups of families of female and male 
probands. Families of male probands were divided again on the basis of their 
fit to the model obtained for families of female probands. Significant heter- 
ogeneity was observed between the "male" group (82 families) and "female-like" 
group (58 families). Heritability estimates for the defined "male" and female- 
like" types of alcoholism were 70% and 26%, respectively. Differences between 
the two groups were substantiated by characteristics of the probands' parents. 
Both mothers (3.66%) and fathers (2.44%) of "male" type probands received a 

diagnosis of definite antisocial personality, whereas none of the parents of 
"female-like" probands did. Further, among alcoholic parents, the average 
age-of-onset was about ten years earlier in parents of "male" type probands. 

These results underscore the need to recognize heterogeneous subforms of 

psychiatric disorders when pursuing the genetic and environmental influences 

on such complex phenotypes. 
1 Div. of Biol. and Biomed. Sci., Washington University, St. Louis, MO, 63110 
2 Departments of Psychiatry and Genetics, Washington University School of 

Medicine and Jewish Hospital, St. Louis, Missouri, 63110 

3 Partly supported by NIH grant GM08036. 

H. H. GOLDSMITH,1 K. L. JACO, 1 and T. K. ELLIOTT.l Genetic analyses of 

infant & early childhood temperament characteristics. 

Recent years have seen a convergamce of interest in temperament among 
behavior geneticists and developmentalists. To address concerns of both 
fields, our research sought to estimate genetic and environmental influences 
on various temperamental dimensions in samples of infants, toddlers and pre- 
schoolers. We gathered data on approximately 350 twin pairs, and in some 

cases their siblings, from individual Mothers-of-Twins Clubs in Minneapolis 
and Austin and from a large group of clubs in the Pacific Northwest. Subjects 
were divided by age into three subsamples, each of which was assessed using 
either the established Infant-Behavior Questionnaire or the newly developed 
Toddler Behavior Questionnaire or the Child Behavior Questionnaire. These 
three maternal report questionnaires allowed the sampling of specific, age 
appropriate, affect-related behaviors of each child within a specified 

Initial analyses examined the comparability of similarly named dimen- 
sions in the different age groups. Further analyses used a model fitting 
approach to estimate the genetic and environmental parameters. Preliminary 
results indicated moderate genetic influences on activity level and dimen- 
sions associated with negative affect. 

1. Department of Psychology, University of Oregon, Eugene, OR 97403. 
2. Supported by NICHD HD-00694 & NSF Grant BSN-8508927. 



MARK H. GROMKO1 A quantitative genetic analysis of courship, female 
receptivity and reproductive success in D. melanogaster. 

We have studied the genetic basis of seven aspects of male court- 
ship and two aspects of female receptivity in D. melanogaster using 
both artificial selection and parent-offspring regression. In general, 
4,11 aspects of male courtship and reproductive success have very low 
(non-significant) heritabilities; in contrast the aspects of female 
receptivity all have significant heritabilities (range of .3 to .5). 

This dichotomy is discussed in light of sexual selection theory. Gene- 
tic correlations among these characters have also been calculated. In 

females, there is only a very stall genetic correlation between female 
receptivity to first matings (as virgins) and receptivity to second 
matings (as nun-virgins), which is consistent with previous work inves- 
tigating the physiological basis of these two aspects of female recep- 
tivity (A. Manning, 1967 Animal Behavior 15:239-250; M.H. Gromko, 
M.E.A. Newport and M.G. Kortier, 1984 Evolution 38:1273-1282; J.T. 
Letsinger and M.H. Gromko, 1985 Genetica 66:195-202). The genetic 
correlational structure of male courtship behaviors are also evaluated. 
1. Department of Biological Sciences, Bowling Green State University, 

Bowling Green, OH 43403. 

2. Supported by NSF Grant BNS-8418934. 
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J.-M. GUASTAVINO1 G. GOODALL, and K. LARSSON. Abnormalities in neotic 
behavior as a theoretical framework for explaining the effects of the 
environment in modifying genetically determined behavioral deficiencies. 

A number of recent studies have exploited the behavioral plasticity of the 
staggerer mutant mouse to investigate interactions between genetic and 
environmental determinants of behavior. The most easily observed behavioral 
deficit concerns the staggerer's gait which can obviously be linked to the 
cerebellar locus of the mutation's physiological effects. Most behavioral 
investigations have demonstrated environmentally induced improvements of 
various social behaviors. Neither the improvements nor the absence thereof 
have presented any difficulties in interpretation. 

Clear improvement of the staggerer's gait has also been demonstrated 
subsequent to daily vestibular stimulation during the first 3 weeks of life. 
Interpretation of these results is also straightforward. The results of a 
subsequent test of the permanency of this gait improvement lead to ambiguous 
conclusions ranging from an apparent improvement through a null effect to 

deleterious long-term effects of stimulation. 
A variety of experimental designs imply abnormalities of the staggerer's 

novelty reactions which may interfere with wide-ranging behavioral expression. 
The inclusion of this element into the analysis of the long-term effects of 
stimulation helps to lift the ambiguities of the initial analysis. 

These results underline the extent of behavioral effects that may be 
influenced by a single gene, even when this latter has a very focalized 
anatomical effect. They also incite caution in the analysis of what, at first 
sight, appears to be a "simple" behavior. Even so simple a behavior as 
walking from one end to another of a narrow alley, results from a complex 
interplay of subtle determinants. 
1. Laboratoire d'Ethologie et Sociobiologie, UA. C.N.R.S. No. 667, Universite 

Paris XIII, Av. JB. Clement, 93430 Villetaneuse, France. 
2. Department of Psychology, Unit of Psychobiology, University of GOteborg, 

Box 14 158, S 400 20 GOteborg, Sweden. 
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RUTH GUTTMAN1, LEE WILLERMAN2, and ADA ZOHAR1. Variation in spouse similarity 

with years of marriage in a cross-ethnic Israeli sample. 

The research reported here examines variation in similarity between 

spouses in couples of Eastern, Western, or mixed Eastern-Western origin, who 

have been married up to 25 years. Traits studied include background variables, 

interests, leisure activities, sexual satisfaction, marital agreement and 

satisfaction, and self assessment on selected items from the Comrey Personality 

Scales (CPS). The sample consisted of 327 couples: 93 West x West, 67 East x 

East, and the rest of mixed Eastern-Western origin; married from less than one 

year to twenty five years. The study focuses on four main questions. (1) Is 

there initial similarity between spouses? (2) Does any change occur in the 

similarity between spouses during years of marriage? (3) Are patterns of 

similarity uniform or different among couples of different origins? (4) Does 

spouse similarity lead to greater marital satisfaction and to larger family 

size? Implications of the findings for assortative mating will be discussed. 

1. Department of Psychology, The Hebrew University, Jerusalem 91905, Israel. 

2. Department of Psychology, University of Texas at Austin, Austin, TX 78712. 

3. Supported by Grant 2710/82 from the United States - Israel Binational 

Science Foundation (BSF). 

M.E. HAHN* and J.K. HEWITT**. Genetic influences on vocal- 

izations in young and adult mice. 

Ultrasonic calls produced by young mice elicit maternal 

investigation and retrieval. The characteristics of these 
calls have been shown to vary with age and genotype. In 

this study we completed a full Mendelian cross of two in- 

bred strains, Balb/cJ and DBA/2J. The major result was the 

detection of directional dominance for high rate of calling. 

We estimated the number of loci involved to be about 1 - 

the same as the number of factors identified by Whitney 

(Journal of Heredity, 1969, 60:337-340) to be involved in 

adult vocalizations. To investigate a possible connection 

we completed a diarlel cross of four inbred strains and 

measured cold-induced ultrasounds in 3 day old pups and 

adult sonic vocalizations on the same animals as adults. 

Genetic analysis of the diallel and correlations between 
young and adult vocalizations will be reported. 

* Department of Biology, William Paterson College, Wayne, NJ 

** Department of Biology, William Paterson College and on 

leave from the University of Birmingham, Birmingham, UK. 



DAVID B. HARDER1 and GLAYDE WHITNEY1. Strain by tastant interactions in sen- 

sitivity to bitter compounds among inbred mice2. 

Sensitivity differences among inbred strains of mice to the bitter 

substance sucrose octaacetate have been shown to result from variation at a 

single autosomal locus affecting peripheral taste processes. Strain differ- 

ences, perhaps reflecting monogenic variation, have also been reported for 
phenylthiourea, quinine sulfate, and other bitter compounds. The relative 
strain sensitivities have not been consistent across the several compounds, 
however. This inconsistency, along with the limited segregation data 
available, suggests that a number of loci may contribute to variation in 

bitter taste sensitivity in thege mice. A further implication is that com- 

pounds all described as bitter by humans, may, for mice, represent an unknown 
number of chemical classes discernable through the differential effects of 
specific genetic variations. Substrain and test procedure differences have 
hampered direct comparisons of results from different laboratories, and each 

laboratory has reported findings for only a few bitter compounds. The present 
study compares relative sensitivities, in multiple concentration two-bottle 
preference tests, across bitter substances varying widely in chemical struc- 
ture, for inbred strains known to differ on the three above named compounds. 
A diallele cross of these same strains, tested with a subset of compounds, 
provides additional information regarding the genetic architecture underlying 
the strain by compound interactions. 

1. Department of Psychology, Florida State University, Tallahassee, FL 32306 
2. Supported by NINCDS Grant NS15560 

A. C. HEATH and N. G. MARTIN. Detecting the effects of genotype x environment 
interaction on personality and symptoms of anxiety and depression. 

The detection of genotype x environment interaction, using an environ- 
mental index, is illustrated with self-report data on marital status, 
personality and symptoms of anxiety and depression from female like-sex 
Australian twin pairs. After correcting for significant regressions on age, 
covariance matrices were computed separately for twin pairs where both 
individuals were married or had a steady partner, twin pairs where both were 
single, and discordant twin pairs. Conventional models ignoring G x E, models 
assuming that the same genes were expressed under both environmental 
conditions, but to different degrees ('scalar G x E'), and models allowing for 
the expression of different genes under the two different environmental 
conditions, were fitted by maximum-likelihood. For the personality variable 
Neuroticism, there was no evidence for G x E interaction. For anxiety 
symptoms, significant scalar G x E was found, the heritability declining from 
48%, in those without a partner, to 34% in those with a partner. For symptoms 
of depression, there was significant evidence for non-scalar G x E. Once 
again, the absence of a partner led to an increase in heritability, from 33% 
to 48%. In both cases having a steady partner was associated with a decrease 
in the genetic component of variance, rather than an increase in the specific 
environmental component. We can therefore reject an alternative explanation 
of these findings, that there is significant marital interaction for symptoms 
of anxiety and depression. 
1. Department of Human Genetics, Medical College of Virginia, Richmond, 
VA 23298. 
2. Supported by NIAAA grant AA06781, and by NIH grants AG04954 and GM32732. 

JOHN K. HEWITT 
1 

' 

2 
, M.E. HAHN1, and L. KARKOWSKIl. Brain growth in mice: 

pitfalls and puzzles for developmental behavior genetics. 

Fuller Brain Weight Selection lines are well differentiated for 42 day 

brain weight and the failure of back selection indicates effective fixation 

of the relevant alleles. Using these lines, random bred descendants of the 

foundation population and an inbred line, an initial assessment of genetic 

and environmental variation for brain growth from birth to 23 days was 

attempted. While strain means differ as expected, within and between litter 

variances for genetically heterogeneous mice were typically no greater than 

for homogeneous groups. Possible explanations involving gestational age, 

intrauterine and postnatal competition and heterozygous buffering are dis- 

cussed. General implications for the analysis of early development 
as 

contrasted with adult characteristics are reviewed. 

1. Department of Biology, William Paterson College, Wayne, NJ 07470 

2. Department of Psychology, University of Birmingham, England. 

HSIU-ZO HO1 and SADIE N. DECKER. Cognitive profile resemblance in reading- 

disabled twins. 

Specific reading disability is thought to be a heterogeneous disorder 

with different subtypes. During the last two decades, several attempts have 

been made to identify possible subtypes of the disorder 
(some of which may be 

heritable). The present study applies a repeated-measures analysis of vari- 

ance on several specific cognitive abilities of reading-disabled twins to 

examine cognitive profile resemblance. The sample includes 60 pairs (30 MZ, 

30 DZ) of reading-disabled twins (in which at least one twin was diagnosed as 

having a reading disability), as well as 60 pairs of "control" twins who were 

matched on the basis of age, sex, and zygosity. The cognitive abilities are 

defined by several standardized tests which discriminate 
the reading-disabled 

individuals from the normal readers. Results of the analysis yield a signifi- 

cant difference between MZ and DZ twin resemblance in the relative strengths 

and weaknesses in these cognitive abilities. The study examines the existence 

of a heritable form of reading disability. 

. 1. Department of Psychology, University of California, Santa Barbara, CA 

93103. 
2. Colorado Research Consultants, #1180, 1775 Sherman, Denver, CO 80203. 



RONALD C. JOHNSON Migration patterns and alcohol use in Hawaii. 

Alcohol use by persons of Caucasian, Chinese, Hapa-haole (mixed Asian- 
Caucasian), Hawaiian/Part Hawaiian, and Japanese ancestries was assessed with 
regard to place of birth. Persons who migrated to Hawaii from the U.S. 
mainland drank more and persons who migrated from Asia drank less than Hawaii 
born residents. Racial/ethnic differences in alcohol use in Hawaii are, to a 
considerable extent, associated with migration patterns rather than with 
race/ethnicity, per se. 
1. Behavioral Biology Laboratory, University of Hawaii, Honolulu, HI 96822. 

LAURA M. KARKOWSKII. The effects of standard and enriched laboratory condi- 
tions on brain weight in Fuller High and Low Brain Weight Selected Lines and 
the F1 reciprocal crosses. 

Brain size in rodents and other animals has been studied for many 
years. A number of factors have been shown to affect this characteristic, 
including genotype and early environment. For example, Henderson (1970; 
Science 169: 776-778) showed that rearing animals in enriched environments 
increased brain size. Professor John Fuller completed a genetic selection 
for adult mouse brain weight that resulted in three distinct lines, the 
Fuller BWS lines. The rate of brain growth in these lines has also been 
shown to differ with the H (high) line growing more rapidly than either the 
M or L lines. In order to explore genetic and environmental influences on 
brain size, I completed a genotype x age x environment factorial experiment. 
The genotypes were the Fuller H and L lines and the F1 reciprocal crosses; 
the ages were 14, 21, and 42 days; and the environments were enriched and 
standard laboratory housed conditions. Comparisons were made using all 
three parameters of the factorial. 

1. Department of Biology, William Paterson College, Wayne, NJ 07470. 

Solomon R. Katz;,2Bonnie Frank Carter,' Mary L. Hediger; Chris Kronk,2 
Robert Stine .2 A test of the Geschwind hypothesis on cerebral 
laterality and fetal androgens. 

Environmental factors that influence handedness and brain 
laterality are incompletely understood and impede our progress in 
understanding the population genetics of these phenomena. Recently, 
Geschwind proposed that variation in brain laterality is associated 
with levels of fetal androgens. Since the levels of male fetal 
androgens are significantly raised in diabetic and gestational 
diabetic mothers, we have evaluated the Geschwind hypothesis by 
assessing the association between these conditions and increased 
lateralization in males and females with fetal macrosomia (large birth 
weight for maternal size which is strongly associated with prediabetic 
conditions) versus "normal" male and female controls (i.e. with no 
presence of diabetes indicators). For this study, we used a sample of 
6,200 children from the Philadelphia Collaborative Perinatal Project, 
which includes prospectively collected data on maternal diabetes, 
gestational diabetes, and infant birth weight, as well as laterality 
outcomes at seven years (eg WISC verbal and performance scores, 
handedness, footedness, and eyedness). Results will be presented in 
relation to the Geschwind hypothesis. 

1. Department of Psychiatry, Albert Einstein Medical Center - 

Northern Division, Philadelphia, PA 19141. 
2. Frogman Growth Center, University of Pennsylvania, Philadelphia, 

PA 19103. 

Thomas W. Klein. Effects of an instructional program on the relationship 
between ability measures and reading achievement in a minority population. 

A basic tenet of the Kamehameha Elementary Education Program (KEEP) is 

that the effectiveness of education is increased, particularly with minority 
Populations, when the culture of the school is altered to complement the 
child's natal culture. This contrasts to the view that the child should be 
changed or acculturated to the school before significant or effective 
education can proceed. As a result, the KEEP curriculum incorporates a 
number of adaptations to the Hawaiian culture which are not common to public 
school classrooms in the state. A second element is the adoption of a 
difference model for minority education rather than a deficit model. The 
curriculum, which is the product of this philosophical approach, alters the 
relationship between predictors of reading achievement contained in the 
Wechsler Preschool and Primary Scale of Intelligence (WPPSI) and a measure of 
reading comprehension, when KEEP participants are compared with similar 
children attending public schools. The relationship between these predictors 
of reading achievement and the criterion changes with grade level as does the 
measured effectiveness of the program. These observations suggest the 

importance of providing an appropriate environment in which the child can 
develop. 
Center for Development of Early Education, The Kamehameha Schools, 
1850 Makuakane Street, Honolulu, HI 96817 



1 MICHELE C. LaBUDA 1 and J. C. DeFRIES. Multiple regression analysis of data 
from reading-disabled and control twins. 

The multiple regression analysis of twin data in which a cotwin's score 

is predicted from.a proband's score, the coefficient of relationship, and 
their interaction (J.C. DeFries and D.W. Fulker, 1985; Behavior Genetics, 

- 15:467-473) is shown to yield unbiased estimates of heritability (h2) and the 

proportion of variance due to shared environmental influences (c2). The 
flexibility of this approach is illustrated by a combined analysis of data 
from twin pairs in which one member of each pair had been selected because of 
low reading performance and from control twin pairs. Tests of significance 
for differential h2and c2 in the two groups, as well as pooled estimates of 
these parameters, are obtained by adding a dummy variable representing group 
membership and two new interaction terms to the regression model. For 
example, when Reading Recognition scores from 42 pairs of identical twins and 

37 pairs of fraternal twins selected for low reading performance are combined 
with data from 45 identical and 33 fraternal control twin pairs, tests for 
differential h2 and c2 are nonsignificant and their pooled estimates 
are 0.60 + 0.29 'and 0.13 + 0.23, respectively. Because of the ease, 
flexibility, and utility of the multiple regression analysis of twin data, it 
is an appealing alternative to more conventional model-fitting approaches. 
1. Institute for Behavioral Genetics, University of Colorado, Boulder, CO 

80309. 
2. supported in part by NICHD Grants HD-07289 and HD-11681. 

ARMAND W. LORANGER. 
1 

The assessment of personality disorders. 

The role of heredity in the etiology of personality disorders is 
virtually unknown. The complex relationship of personality traits, 
personality disorders, and the major mental disorders also remains to be 
elucidated. Pursuit of these issues has been impeded by the unavailability 
of reliable and valid instruments that would permit a standard method of 
examining subjects for the presence or absence of the various personality 
disorders. We have developed a structured interview that systematically sur- 
veys the phenomenology and life experiences relevant to the diagnosis of all 
the personality disorders in the DSM-III nomenclature. The Personality Dis- 
order Examination (PDE) is intended for use by experienced clinicians, and 
makes use of scoring guidelines and clinical judgment. Questions flow in a 
natural sequence that is congenial to the clinician. They are organized 
around six themes: work, self, interpersonal relations, affects, reality 
testing, and impulse control. The PDE provides suspected Axis II diagnoses 
and dimensional scores for every subject on each disorder. In a preliminary 
study of 60 patients the interrater reliability proved to be excellent. The 
intraclass correlations for the dimensional scores ranged from .84 to .99, and 
the kappas for the Axis II diagnoses from .70 to .96. A major clinical trial 
now underway is concerned with the temporal stability of the PDE, the trait- 
state problem, the use of informants, and the psychometric properties of the 
instrument. A pilot international version has been translated into several 
European languages to determine its suitability for projected WHO/ADAMHA 
collaborative investigations of the personality disorders. 
1. Department of Psychiatry, Cornell University Medical College and 

Westchester Division, The New York Hospital, White Plains, NY 10605 

ELIZABETH A. LAFFAN 
1 

and BRUCE J. ELDER Reverse maternal effects in lines of 
Mus domesticus selected for high and low nesting? 

To investigate postnatal maternal effects on nest building, replicate 
cross fostering experiments were conducted on mice from liens selectively bred 
for either high (H) or low (L) nesting (C.B. Lynch, 1980; Genetics 96: 757- 
765). Mice were randomly mated within line from generation 37 (replicate 1) 

and 38 (replicate 2) of the nesting selection experiment. There has been a 
correlated response in body weight, so that H mice are significantly heavier 
than L mice. At birth all litters were standardized to 8 pups and fostered to 
a mother either selected in the same direction (H by H and L by L) or the 
opposite direction (H by L and L by H). A total of 537 mice were measured at 
50 days of age for body weight and nesting (total grams of cotton used across 
4 days of testing). Overall, genetically L and H mice reared by genetically L 
mothers were significantly heavier and built significantly larger nests than 
those raised by genetically H mothers. The effect was more consistent in H 
pups. Reciprocal crosses done between the H and L lines, producing Fl pups 
reared by either H or L mothers, support the cross fostering results. Fl mice 
with L mothers had significantly higher body weight and nesting scores than 
those with H mothers. 
1. Department of Biology, Wesleyan University, Middletown, CT 06457. 
2. Supported by NIH Grant # GM21993 to C.B.L. 

G. ROBERT LYNCH1 and CAROL B. LYNCH1. Seasonal photoperiodism in the 
Djungarian hamster: A genetic component influences photoresponsiveness2. 

The Djungarian hamster (Phodopus sungorus sungorus) uses seasonal change 
in photoperiod to cue adjustments in behavioral (nesting, burrowing) and 
physiological (thermogenesis and molt) thermoregulation and reproduction. 
However, in this species only certain individuals are photosensitive 
(G.R. Lynch and W. Puchalski. 1986; in C.H. Heller., Ed., Living in the 
Cold, Pergamon Press). Nonresponsive hamsters also exhibit deficiencies in 
circadian integration (wheel-running activity and pineal melatonin content), a 
necessary compenent for proper photoperiod time measurement. Recent evidence 
indicates a strong genetic aspect to photoperiod responsiveness. Since many 
traits are influenced by photoperiod treatment, we have constructed a simple 
index in order to quantify responsiveness, based on loss of body weight and 
the extent of molt to the white, winter pelt following 12 wk exposure to short 
day photoperiod (LD 9:15) at 21 C. A total of 177 male and female hamsters 
representing 18 families were measured. There were no sex differences in 

photoresponsiveness. The intraclass correlation of full-sibs was 0.36 
indicating a substantial heritibility. We are now using these hamsters as a 
base population for a selection experiment to investigate physiological 
mechanisms underlying photoperiodic integration. 
1. Department of Biology, Wesleyan University, Middletown, CT 06457 
2. Supported by grants from NIH NS/HD-15503, NSF PCM82-16768, and the 

Whitehall Foundation to GRL. 
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MARY L. MARAZITA1 M.A. SPENCE, A. HEYMAN, A.S. SPARKES3 and T. WEINBERG. 

Tests for genetic heterogeneity among 18 families with Alzheimer's disease. 

In some families, Alzheimer's disease seems to be compatible with 

autosomal dominant inheritance although segregation and linkage analyses 

have yet to identify a major gene for the disease. Factors that complicate 

-genetic analyses of Alzheimer's disease include advanced age-of-onset, small 

family sizes, difficulties with diagnoses, and possible heterogeneity. This 
study involves tests for heterogeneity in etiology for 18 Caucasian families 
with Alzheimer's disease (172 total family members with 43 affected). 

The families were ascertained at Duke University through probands with 

onset of dementia before age 6:5, followed by progressive impairment of 
cognitive and language function. A linkage analysis using the method of lod 

scores and including a correction for age-of-onset was performed between 
Alzheimer's disease and 26 phenotypic markers (details in Spence et 

al. 1986, Neurology, in press). We now report two tests for heterogeneity: 
(1) An admixture test obtained an estimate of the proportion of families in 

which Alzheimer's disease is linked to another genetic marker locus. No 
significant evidence of heterogeneity was found for any of 26 markers with 
this test. (2) Heterogeneity was then tested with each marker subdividing the 
data between families that had Down syndrome members vs. all other families. 
There was a suggestion of heterogeneity in the linkage with GPT but no 
statistically significant result with any marker. 
1. Department of Psychiatry, University of California, Los Angeles, CA 90024 
2. Department of Neurology, Duke University Medical Center, Durham, NC 27710 
3. Department of Medicine, University of California, Los Angeles, CA 90024 

R. J. MARLEY 
1 

and J. M. WEHNER. 
1 

Differential modulation of benzodiazepine 
binding correlated with resistance to GABA-related seizures. 

We have previously reported that the C57BL strain of mice was unique, as 
compared to other inbreds, in its high degree of resistance to seizures 
induced by 3-mercaptopropionic acid, an inhibitor of GABA synthesis. We have 
extended this study to include long-sleep (LS) and short-sleep (SS) mice which 
differ in alcohol sensitivity, as well as sensitivity to GABAergic agonists 
(Martz et al., 1983;Eur. J. Pharm. 89:53-62). The SS line was quite seizure 
resistant, while the LS line displayed a degree of seizure sensitivity 
resembling DBA mice. The GABA/Benzodiazepine receptor system has been 
implicated in the control of seizures. Potential interactions in this 
receptor system were examined in these seizure-sensitive and resistint 
populations of mice by examining the ability of GABA to enhance H- 
flunitrazepam (FNZ) binding in mouse brain. The results of these experiments 
indicate that GABA enhanced FNZ binding in a concentration dependent manner in 
all four populations of mice. The populations, however, differed in the 
degree of enhancement observed. The rank order for the enhancement of FNZ 
binding was C57 > SS > LS - DBA. The mean percent of control for FNZ binding 
in these groups was further compared with their mean latencies to seizure 
onset and to tonus. The correlation between the enhancement of FNZ binding 
and the latency to seizure onset was -0.91. The correlation with the latency 
to tonus was -0.90. These results suggest a positive relationship between the 
ability of GAZA to enhance benzodiazepine binding and resistance to seizures 
associated with the GABAergic system. 
,.Institute for Behavioral Genetics, University of Colorado, Boulder, CO 80309. 
2.Supported by NSF Predoctoral Fellowship RCD-8550710 and NIAAA Grant AA-03527. 

BARBARA J. MARTIN, 
1 

R. J. MARLEY, 
1 

L. L. MINER, 
1 

and J. M. WEHNER. 
1 

Classical 
genetic analysis of GABA-related seizures. 

We have previously shown that genetic differences in resistance to 3- 

mercaptoproprionic acid (MP)-induced seizures exist between two inbred strains 
of mice, DBA and C57BL; C57BL mice are more resistant to MP-induced seizures. 
In order to determine the mode of inheritance of seizure resistance, a 

classical genetic analysis was conducted using these two parental strains and 
their Fl, F2, and backcross progenies. Latencies to seizure onset and tonus 
after intraperitoneal (ip) injections of MP (25 mg/kg-45 mg/kg) were quanti- 
fied. Differences in resistance to seizure onset between the two parental 
strains were most pronounced at 25 mg/kg. Using Bruell's genetic triangle 
method to determine genetic influences, data from the nonsegregating popula- 
tions (C57BL, DBA, F1) at the 25 mg/kg dose indicate that the genes appear to 

act in a dominant manner. At doses higher than 25 mg/kg, latencies to seizure 
onset decreased in a dose-dependent manner so that all populations seized 
within 250 sec. In contrast to seizure onset, the dose response analysis for 
latency to tonus indicates that the greatest differential in sensitivity 
between C57BL and DBA mice was observed at 40 mg/kg. At doses lower than 40 

mg/kg, the C57BL parental strain and the Fl and F2 generations were uniformly 
resistant, not displaying tonus within 900 sec. DBA mice exhibited maximum 
resistance at 25 mg/kg with subsequent increased sensitivity as the doses 
increased. Latency to tonus scores at the 40 mg/kg dose analyzed using 
Bruell's genetic triangle indicate that, like seizure onset, the tonic phase 

of seizure activity appears to be under dominant control. 
1.Institute for Behavioral Genetics, University of Colorado, Boulder, CO 80309. 
2.Supported by NICHD Grant HD-07289 and NSF Predoctoral Fellowship RCD-8550710. 

N.G. MARTIN and A.C. HEATH Genetic factors in use and side effects of oral 

contraceptives. 

Certain unpleasant side effects are frequently reported by women using oral 
contraceptives. We wished to know whether genetic factors play any part in 

use of the pill and in the reporting of these side effects. In a postal 
survey of 1984 adult female pairs from the Australian Twin Registry the 

polychoric correlations for the ever/never used item were 0.84+.02 and 
0.71+.04. These correlations are inflated by age differences but the genetic 
contribution is significant. The 715 MZ and 416 DZ pairs concordant for 

having ever used the pill reported on common side effects. The following 
polychoric correlations were found for MZ and DZ twins: weight gain 

(0.38,0.14), nausea (0.36,0.14), edema (0.46,0.19), depression (0.43,0.10), 
irritability (0.32,0.16), total side effects (0 43,0.12), current pill use 

(0.57,0.42), total time on pill (0.48,0.39). Genetic and environmental models 
of variation were fitted to contingency tables by maximum likelihood methods. 
The shared environment model could be rejected for weight gain, edema, 
depression and total side effects and heritabilities of these were 0.37+.05, 
0.45+.06, 0.41+.06 and 0.41+.04. Neither shared environment or additive 
genetic factors could be rejected as a cause of twin similarity for the 

remaining symptoms. Since the 3 month test-retest reliabilities for reporting 

of these symptoms in a subsample of 42 women averaged 0.78 (0.56-0.93) it 

seems that there are also stable individual differences in reporting which are 
of environmental origin. Reporting of symptoms, particularly depression and 
irritability, correlated with the personality trait of Neuroticism. 
1. Human Genetics, Medical College of Virginia, Richmond, VA 23298. 



MARY SOARES MASTERS' and BARBARA SANDERS 1 . Mental rotation and visual 
field differences in male and female college students. 

Right-handed male and female college students judged whether paired 
stimuli were identical or mirror-images in a lateralized tachistoscopic 
mental rotation task. One stimulus was presented upright and the other 
was presented in one of 5 different orientations from 0° to 160°. The 
stimulus pairs for each subject--made from either the letter "F", a shape 
from the Card Rotations test, or a drawing of a facial profile--were 
presented for 150 msec in the left (LVF), central (CVF), or right visual 
field (RVF). Subjects key-pressed when they judged the stimulus pairs 
to be identical and refrained from pressing when the stimulus pairs were 
judged to be mirror-images. Reaction times (RTs) and errors were recorded. 
The primary results were: a) RTs increased with increasing stimulus rotation; 
b) males responded significantly faster than females in both' the LVF 
and the RVF, but only in the RVF did the male advantage increase with 
increasing stimulus rotation; c) with increasing stimulus rotation the 
shape condition showed a RVF advantage and the face condition showed 
a LVF advantage. No VF differences were found in the "F" condition. 
Error rates were very low in all conditions. The results of this study 
are compared with previous investigations of sex differences in mental 
rotation. 
1'. Department of Psychology, University of Connecticut, Storrs, CT 06268. 

1 2 
STEPHEN C. MAXSON, ANNE DIDIER-ERICKSON, and SONOKO OGAWA. 

3 
The Y-chromosome, 

social signals, and agonistic behavior in mice.4 

The DBA1Bg and DBA1.C57BL10-YBg consomic strains differ in the 

Y-chromosome. In a homogeneous set test, DBA1 males were more aggressive than 

DBA1.C57BL10-Y males. For a panel of testers, when the experimental and 

opponent had the same Y-chromosome, DBA1 males were more aggressive than 

DBA1.C57BL10-Y males, whereas when the experimental and opponent had different 

Y-chromosomes, the DBA1 males were no more aggressive than the DBA1.C57BL10-Y 

males. The panel of testers was an identity panel. In a standard opponent 

test, the DBALC57BL10-Y males were more aggressive than DBA1 males. The 

standard opponent was a repeatedly defeated BALB/c male. These data are 

consistent with the hypothesis that this Y-chromosomal variant does not affect 

the individual's propensity to fight per se, but does affect the individual's 

display and perception of social sigalTiTlfluencing the occurrence of the 

offense type of aggression. These social signals may be pheremonal or 

individual urinary chemosignals. 

1. Department of Psychology, Box U-154, The University of Connecticut, 

Storrs, CT 06268. 

2. 135 South Randolph Avenue, Asheboro, NC 27203 

3. Biobehavioral Sciences Graduate Degree Program, Box U-154, The University 

of Connecticut, Storrs, CT 06268 
4. Supported by NIMH grant 28021 and by a grant from the University of 

Connecticut Research Foundation. 

jnalis jy;M=A1 ' 

3 
and R. B. CATTELL. Multiple abstract moment-structure 

analysis 

The simultaneous modeling of behavioral genetic mechanisms from multiple 

groups measured on a single variable was termed "Multiple Abstract Variance 

Analysis," or MAVA, by Cattell (1953; Amer. J. Hum. Genet. 5:79-93). Loehlin 

(1978; in J. R. Royce & L. P. Mos (Eds.), Theoretical Advances in Behavior 

Genetics, Sijthoff & Noordhoff, Alphen aan den Rijn, The Netherlands, p. 334) 

updates and relates MAVA to current modeling techniques. This paper adds to 

these studies by developing models with: (I) restrictive hypotheses about 

first moments (means), (II) covariance hypotheses in the form of invariant 

common m:::=7, and (III) behavioral genetic decomposition of the common 

A mathematical model is initially developed from the graphics and algebra 

of the "Reticular Action Model (RAM)" algebra (e.g., J. J. McArdle & R. P. 

McDonald, 1984; Brit. J. Math. Stat. Psychol. 37:234-251). A statistical 

model based on maximum-likelihood estimation follows the popular LISREL 

formulation (i.e., K. G. Joreskog & D. SOrbom, 1979; Advances in Factor and 

Structural Equation Models, Abt, Cambridge, MA; e.g., J. J. McArdle, J. P. 

Connell & H. H. Goldsmith, 1980; Behay. Genet. 10:487). The MAMA equations 

are outlined, applied to an example originally provided by R. B. Cattell 

16:163 -201). 
1. 

of Personality and Ability, Academic, New York), and 

compared with other recent results (e.g., J. J. McArdle, 1986; Behay. Genet. 

1. of Psychology, University of Virginia, Charlottesville, VA 

2. Department of Psychology (Emeritus), University of Hawaii, Honolulu 96822. 

3. This work is supported by NIA Grant R01-AG-04704. We thank J. L. Horn, 

J. R. Nesselroade, and H. H. Goldsmith for their useful ideas. 

G. E. McCLEARN1 N. L. PEDERSEN,' 
2 

R. RLOMIN, 
1 

J. R. NESSELROADE, 
1 

L. T. FRIBERG, 

and U. DeFAIRE4 The Swedish Adoption/Twin Study of Aging (SATSA): A program 

of research in gerontological genetics. 

A study of genetic and environmental influences on behavioral aging is in 

progress in Sweden, where approximately 700 pairs of twins have been 

identified who were separated during childhood. 
SATSA is a two-phase project.3 The first phase involved mailed out 

questionnaires concerning medical history, legal drug use, personality 

measures, occupational history, early environment, physical and mental health, 

and activities of daily living. Responses have been obtained from 365 pairs 

of twins reared apart (TRA) and 386 pairs of twins reared together (TRT). 

Phase II of biomedical and cognitive variables, 

This paper will present an overview of the project, and will illustrate 

the 

questionnaire. 
1. 

of the design with examples from the drug use portion of 

the 

1. Institute for the Study of Human Development, The Pennsylvania State 

University, University Park, PA 16802. 
2. Department of Environmental Hygiene, Karolinska Institute, Stockholm, 

3. SATSA is currently supported by NIA grant AG-04563. 



LUCINDA L. MINER1 and ALLAN C. COLLINS 
1 

. Strain comparison of nicotine- 
induced seizures and hippocampal nicotinic receptors. 

M. NOSTEN1 and P. L. ROUBERTOUX1 Early sensory-motor development in NZB and 
CBA/H mice: Prenatal maternal environments 

C3H and DBA mice and their derived Fl, F2 and backcross generations have 
been tested for the association between nicotine-induced seizures and 

hippocampal ct-bungarotoxin (BTX) binding (BTX binds to a subset of nicotinic 
receptors in the central nervous system). Nicotine sensitive animals have 
greater BTX binding in the hippocampus than less sensitive animals. Genetic 
correlations were calculated between hippocampal BTX binding and nicotine- 
induced seizure sensitivity after intraperitoneal (r - 0.21) and intravenous 
(r - 0.32) nicotine administration. Comparison of several inbred strains has 
been undertaken to test this relationship further. To date the following 
inbred strains have been tested: C3H/2Ibg, DBA/2Ibg, C57BL/6Ibg, BALB/cByL, 
A/Ibg, RIIIS/J, AKR/J, CBA/J and SWR/J. After recovery from surgery, animals 
were infused with 2.0 mg/kg/min nicotine until the occurrence of a clonic 
seizure. Animals were then sacrificed, brains removed and dissected. 
Nicotinic receptors were measured with BTX as the ligand in 3 brain regions: 
cortex, midbrairi and hippocampus. Preliminary analyses indicate that mice 
from the DBA strain are the most resistant to nicotine-induced seizures and 
have the lowest concentration of BTX binding sites in the hippocampus. The 
genetic correlation between dose of nicotine required to elicit a seizure and 
hippocampal BTX binding was r = 0.82. However, the genetic correlation is 

reduced to zero when the DBA strain is removed from the analysis. Therefore, 
other inbred strains are currently being tested in an effort to find strains 
that are either intermediate in seizure sensitivity or similar to the DBA 
strain. (Supported by DA-03194) 
1. Institute for Behavioral Genetics, Univ. of Colorado, Boulder, CO 80309. 

CRAIG T. NAGOSHI 
I 

and RONALD C. JOHNSON 
2 

. Evidence for cross-assortative 
mating for height and intelligence. 

Small but consistently positive correlations between height and general 
intelligence (the unrotated first principal component across the battery of 
cognitive abilities tests) are found across sexes, racial/ethnic groups, and 
generations tested in the Hawaii Family Study of Cognition (HFSC). Using HFSC 
sibling data from AEA (Americans of European ancestry) and AJA (Americans of 
Japanese ancestry) families, significant height-intelligence correlations were 
found for sibling pair means (i.e., between-family differences) but not for 
within-sibling pair differences. The lack of within-family correlations for 
height and intelligence could be due to the two traits becoming linked solely 
through cross-assortative mating, and in the HFSC parent generation, 
significant correlations were found between father's height and mother's 
intelligence . 

1. Institute for Behavioral Genetics, University of Colorado, Boulder CO 
80309. 

2. Behavioral Biology Lab, University of Hawaii, Honolulu, HI 96822. 

In the field of sensory-motor development, one of the main issues is to 

determine how components--genotype, cytoplasmic prenatal, and postnatal 

maternal environments--affect pups' development and how they interact. In 
this study, subjects used were female mice from the strains NZB (N) and CBA/H 

(H) since previous results obtained in our laboratory have demonstrated that 

NZB develops much slower than CBA/H during the preweaning period. 

In order to test the effects of genotype and prenatal maternal 
environments, the ovary transplant method was employed: F1 female mice 
received either H or N ovaries. The expected genotype of the offspring was 

controlled by electrophoretical variants. This method, coupled with the 

cross-fostering method, provided a means of dissociating the effects of pre- 

and postnatal maternal environments. Pups from grafted female mice (HOHNFi/H) 
were compared to pups adopted by HNF1 female mice (H/H adopted by HNF1 

females). 

Results indicate a cytoplasmic effect for eye opening for both strains. 

N pups normally open their eyes at 16-1/2 days and H pups at 13 days. 

However, when born to HNF1 grafted females, N pups open their eyes 2 days 

earlier and H pups 1 day earlier (at 14-1/2 and 12 days, respectively). These 

results, initially obtained in 1985, were replicated successfully in 1986. 

Reflexes, measured by the Fox Battery (bar holding, cross extensor, hind limb 

grasping. 
. .), are affected by either prenatal maternal environment, genotype 

X maternal environment interaction, or both. 
1. Genetique et Comportements, UER Biomedicale, 45 rue des Saints Peres, 

Paris 75006, France. 
2. Supported by UA 656 au CNRS, UER Biomgdicale de Paris V, ATP CNRS 

(cldveloppement sensoriel et moteur, to M. Carlier) and ATP MEN (Biologie 

85, to P. L. Roubertoux). 

SONOKO OGAWA1,and STEPHEN C. MAXSON Aggressive behavior in virgin and 

pregnant mice'? 

Aggressive behavior of three inbred strains of mice (AKR/J, BALB/cN, and 
DBA/2J) was studied with a cross-sectional design. Virgin and pregnant females 

of these strains differ in aggressive behavior with repeated-tests study 
(Ogawa, S. & Makino, J., 1984. Aggressive behavior in inbred strains of mice 
during pregnancy. Behay. Neur. Biol. 40, 195-204). In Experiment 1, females 
from three strains were tested once on-Days 3, 5, 9, 13 or 17 of gestation 
against an olfactory bulbectomized CFW male mouse. The incidence of aggressive 
behavior (measured with eight different behavioral acts) was consistent with 
the repeated-tests study in the most aggressive strain, the AKR/J. Aggressive 
behavior appeared on Day 3, increased during Days 3 to 5, reached maximum 
level on Day 9, and then declined during Days 13 to 17. The moderately 
aggressive strain, the DBA/2J, showed lower levels of aggression than those of 

the previous study on all days. Females from BALB/cN were nonaggressive. 

In Experiment 2, females from the AKR/J strain were tested once on the 

day of behavioral estrus, metestrus, diestrus I or diestrus II. Females were 

most aggressive on diestrus I and least aggressive on the day of behavioral 
estrus. 

1. Biobehavioral Sciences Graduate Program, Box U-154, The University of 

Connecticut, Storrs, CT 06268. 
2. Department of Psychology, Box U-154, The University of Connecticut, Storrs, 

CT 06268. 
3. Supported by a grant from The University of Connecticut Research Foundation. 



E. E. Peeples 
1 

, and G. L. Morris 
2 

. Genetic and environmental 
influences on graphological factors. 

To seek a new approach to the Nature-Nurture controversy, we 

looked at 17 measurable factors in handwriting. These included 
angles of lines and letters, spaces between words and lines, 
heights and widths of various letters and widths of margins. In 

most cases the average of three measurements was used. In a 

preliminary trial we evaluated the handwritings of 56 individ- 
uals in family groupings of two to seven where the propoaiti 
were college-age students. Pearson product-moment correlations 
were calculated among pairs of participants as a function of the 

degree of relatedness. We made comparisons between parent and 
offspring, among siblings, and between genetically unrelated, 
but married, persons. The correlation for "space between words" 
was significant in the parent/child groupings suggesting an 
inherited influence. The correlations for "space between words" 
and "space between lines" was significant in the unrelated, but 
married, pairings suggesting personality identities at marriage 
or convergence of personalities following marriage. Analysis of 
handwritings from approximately 200 individuals are in progress. 
1. Department of Biological Sciences, University of Northern 
Colorado, Greeley, CO 80639. 
2. Department of Psychology, University of Northern Colorado, 
Greeley, CO 80639. 

KAY PHILLIPS]: RICHARD J. ROSE and DAVID W. FULRER1 Multivariate path 
analysis of fear factors in twins and their parents. 

A general multivariate path model of genetic and environmental trans- 
mission was employed to derive expected covariances among adult twins and 
their parents and was fitted to fear factor data from 250 twin families (R.J. 
Rose and W.B. Ditto, 1983; Child Development 54:361-368), using a maximum- 
likelihood estimation procedure. The model includes parameters for parental 
cultural transmission, residual common twin environment, genotype-environment 
correlation, assortative mating, and geneti and environmental correlations. 
A reduced model provided an acceptable fit (X - 221.93, df - 200, P - 0.14) 
with significant heritability estimates of 0.20, 0.36, 0.14, and 0.29 for 
fears of water, dangerous places, heights, and morbidity, respectively. Shared 
environmental influences for twins and assortative mating are significant, but 
parental cultural transmission and the resulting genotype-environment 
correlation are not. In addition, a single factor accounts for the genetic 
correlations among the traits. 
1. Institute for Behavioral Genetics, University of Colorado, Boulder, CO 

80309. 
2. Department of Psychology, University of Indiana, Bloomington, IN 47405. 
3. Supported by NICHD Grants HD-18426 and HD-19802. 

PATRICIA A. PELTON1 Path analysis of shyness during early childhood in the 

Colorado Adoption Project. 

Both genetic and shared family environmental influences contribute to 

individual differences in infant shyness (D. Daniels & R. Plomin, 1985; 

Developmental Psychology 21:118-121). To test this hypothesis in early child- 
hood, a path model of genetic and environmental transmission was fitted to 

personality and temperament (shyness, sociability, and introversion- 
extraversion in parents and shyness in children) data from biological, 
adoptive, and control parents and their 3-year-old children. The significance 
of genetic influence, passive genotype-environment correlation, parental 
influence on the child's environment, assortative mating, and selective place- 
ment was assessed using a maximum-likelihood estimation procedure. When the 
fit of the full model was compared to various reduced models, no evidence of 

assortative mating, selective placement, or cultural transmission was found. 
There was a good fit of the model to the data for shyness and introversion- 
extraversion, but not for sociability. The parameter estimates for genetic 
influence (a function of the heritabilities of the character during early 
childhood and adulthood and their genetic correlation) are 0.33 for shyness 
and 0.36 for introversion-extraversion. These results support the hypothesis 
that genetic influences contribute to individual differences in shyness in 
early childhood. 
1. Institute for Behavioral Genetics, University of Colorado, Boulder, CO 

80309. 
2. Supported by NICHD Grant HD-10333 and NSF Grant BNS-8200310. 

ROY W. PICKENS], D.S. Svikisl, D.T. Lykken2, L.L. Heston2, P.J. Clayton2, and 
S. Schrader2. Preliminary results from a twin study of alcohol/drug abuse. 

To determine relative contribution of genetic and environmental factors to 
etiology of alcoholism/drug dependence, questionnaire and interview data 
were collected from 129 pairs of same-sex twins, where at least one pair 
member was admitted for alcohol/drug abuse treatment and met DSM-III 
criteria for Substance Use Disorder. Zygosity was determined by response to 
questions concerning pair similarity supplemented when possible by results 
from blood group analyses. Seven pairs were eliminated because of uncertain 

zYgosity (blood-group analyses have not been completed). The sample 
consisted of 53 monozygotic (MZ) and 69 dizygotic (DZ) same-sex twins. For 
life-time diagnosis of Alcohol Abuse/Dependence, proband-wise concordance 
rates were .53 in MZ (N=53) and .36 in DZ (N=69) twins (p<.10). For males 

(N-78), concordance rates were .66 in MZ and .39 in DZ twins (p<.05). For 

females (N=44), however, concordance rates were .33 and .30, respectively, 
in MZ and DZ twins (NS). These results suggest genetic factors in etiology 
of male but not female alcoholism. These data are consistent with earlier 
adoption studies of alcoholism. A similar trend was found for twins 
indicating problematic use of other drugs (excluding alcohol and tobacco). 
Proband-wise concordance rates for lifetime other-drug problems were .43 in 

MZ and .27 in DZ twins. For males (N=36), concordance rates were .55 and 
.29 in MZ versus DZ twins. In females (N=27), concordance rates were .27 

and .25, respectively, in MZ and DZ twins. 
1. Division of Clinical Research, National Institute on Drug Abuse 
2. Department of Psychiatry, University of Minnesota, Minneapolis, Minnesota 

3. Supported by NIAAA Grant AA-06500. 



V.E. Pollock, 
1 

J. Volavka, 
2 
W.F. Gabrielli3 and D.W. Goodwin 

The Pattern Reversal Visual Evoked Potential Before and After Alcohol 
Administration Among Men at Risk for Alcoholism. 

There is evidence that genetic components are involved in the etiology 
of alcoholism. In order to study biologic factors that might be important 
in its etiology, we undertook a prospective study of alcoholism in 1979. 

The biologic sons of male alcoholics constitute one group at risk for the 
development of alcoholism, and were the subjects of this study. At the 
time, they were 18 to 21 years old, and none were alcoholic. The pattern 
reversal visual evoked potential was recorded from,the occipital scalp 
regions of high risk (HR)'and control subjects before, 35 and 125 minutes 
after 0.5g/kg 95% ethanol. Repeated measures ANOVAs were performed for 
three dependent variables: the P1, N1 and P2 component latencies, 
Independent variables in the analyses were risk group, time relative to 

alcohol administration, and laterality. 

The HR and control subject groups were not distinguished on the basis 
of N1 or P2 latencies recorded before and after alcohol administration. 
For analysis of the P1 latency, however, a statistically significant 
interaction of the three independent variables was obtained. The control 
subjects showed prolonged P1 latencies after alcohol, with more pronounced 
changes in the left occipital scalp region. The HR subjects showed less 
change in the P1 latency following alcohol administration, as compared to 

control subjects. 
I. Department of Psychiatry, University of Southern California 
2. Department of Psychiatry, New York University School of Medicine 
3. Department of Psychiatry, University of Kansas School of Medicine 

CLARE PORAC', STANLEY COREN2, and ALAN SEARLEMAN3. Gender 
differences in right-handedness: An analysis of the 
environmental component. 

Our data show that contemporary adult populations contain 
left-handers pressured to switch to right handedness; we also 
find that females have a higher success rate of left to right 
hand shifts (C. Porac, S. Coren, & A. Searleman, in press; 
Behavior Genetics). These data support the hypothesis that the 
higher incidence of right-handedness in adult female groups is 
based on greater susceptibility to conform to the dextral norm 
(J. Levy, 1976; Behavior Genetics 6:429-453). We attempt to 
estimate the environmental component of gender differences in 
right-handedness using the differential rates of successful 
shifts for males and females from our previous research. we 
apply these estimates to published and hypothetical data to 
predict the number of switched right-handers. Approximately 60% 
of the adult male-female difference in the incidence of 
right-handedness is explained by asymmetries in successful shift 
rates. 
1. Department of Psychology, University of Victoria, Victoria, 

B.C., Canada V8V 2Y2. 
2. Department of Psychology, University of British Columbia, 

Vancouver, B.C., Canada V6T 1W5. 
3. Department of Psychology, St. Lawrence University, Canton, 

N.Y. 13617. 

TIMOTHY H.K. PLATT The effect of the Y chromosome on agonistic signals and 
responses in Mus musculus? 

Intermale aggression is influenced by variation of the Y chromosome. 
This is a robust effect which has been observed in a number of studies 
involving a variety of strains and stocks of mice. 

In this paper, the Y chromosomal effect is analyzed as to whether it is 

one of differential production of social signals which have the capacity to 

elicit aggression, or differentiated response to such stimuli, or to some 
combination of the elicitation and response. These phenomena were studied in 
a series of experiments using the strains RB/lBg and C57BL /lOBg and their 2 

reciprocal F 
1 

hybrids. In this system of strains and hybrids, the Y 
chromosomal effect is found to be one of both differential elicitation and 
response, where the level of aggression observed varies as if under the 

Influence of a lock and key mechanism of receptor in the aggressively 
responding animal and social signal from the eliciting animal. 
1. Dept. of Biology, Univ. of South Carolina, Columbia, SC 29208. 
2. Supported by NIMH Grant MH-28020 and the Univ. of Connecticut Research 

Foundation. 

1 1 1 
ROBERT PLOMIN, 

1 
GERALD E. McCLEARN, NANCY PEDERSEN,' 

2 
and J. R. NESSELROADE. 

Adopted and nonadopted twin resemblance for cognitive abilities assessed by 

telephone testing in the Swedish Adoption/Twin Study of Aging (SATSA). 

Next to nothing is known about genetic and environmental etiologies of 

individual differences in cognitive abilities for older adults. In the SATSA 

study of identical and fraternal twins reared apart (TRA) and a matched sample 

of twins reared together (TRT), a subset of twins reared apart was selected 

whose rearing parents were not biologically related, who never lived in the 

same home after separation, and who had subsequent contact less than once 
per 

year. The subsample consisted of 100 pairs of TRA and 100 pairs of matched 

TRT whose average age was 60 years at the time of testing. 

A half-hour battery of cognitive tests was developed to assess fluid and 

crystallized intelligence as well as verbal, spatial, and memory group 

factors. A novel feature of the testing is that it was conducted entirely via 

the telephone, which has been shown to be an efficient, reliable, and valid 

means for obtaining cognitive data. Correlations and model-fitting analyses 

for the TRA and TRT will be reported. 
1. College of Human Development, The Pennsylvania State University, 

University Park, PA 16802. 
2. Department of Environmental Hygiene, Karolinska Institute, Stockholm, 

Sweden. 
3. Supported by NIA Grant AG-04563. 



TREVA RICE, 
1 

J. C. DeFRIES, 
1 

and GREGORY CAREY. Multivariate path analysis of 
specific cognitive abilities in the Colorado Adoption Project: A comparison 
of alternative models of assortative mating. 

Two alternative multivariate path models of genetic and environmental 
transmission were fitted to specific cognitive abilities data (verbal, 
spatial, perceptual speed, and memory) and evaluated using a maximum- 
likelihood estimation procedure. Model I employed reverse path analysis 
(T. Rice, D.W. Fulker, & J.C. DeFries, 1986; Behavior Genetics 16:107-125) to 

model the effects of assortative mating and cross-assortative mating, whereas 
Model II used copaths (Carey, 1985; American Journal of Human Genetics 37[4, 
Suppl.]:A190). In general; results of fitting the two alternative models to 
the data yielded highly similar results. Genetic transmission is modest 
(h ranges from 0.25 to 0.56), cultural transmission is both small and non- 
significant, and the structure of the genetic correlation matrix suggests the 
presence of a single general genetic factor. 
1. Institute for Behavioral Genetics, University of Colorado, Boulder, CO 

80309. 
2. Supported by NSF Grants BNS-7826204 and BNS-8200310 and by NICHD Grants 

HD-10333 and HD-18426. 

P. L. ROUBERTOUX, 
1 

CH. COHEN-SALMON, 
1 

M. CARLIER, 
1 

and A. J. ANDRIEU1 Vocal- 

ization in newborn mice: Strain-dependent correlates 

Vocalizations were recorded in pups of 8 inbred strains of laboratory 

mice from birth to 7 days (A/J, BALB/c, CBA/H, C57BL/6J, C57BR, DBA/2J, NZB, 

XLII). Two kinds of vocalizations are physically distinguishable: audible 

clicks and ultrasonic whistles. Two conditions were investigated: The pups 

were placed either on cage sawdust (t-23°C) or on a cold surface (t-13 + 1°C). 

1) Strains differ for both intensities and frequencies. Two strains, NZB 

and XLII, are poor emitters of clicks and whistles in the two conditions. 

2) Pups produce vocalizations the day of birth; the number of clicks and 

whistles remains stable during the first days of development. 

3) Whistles and clicks have different genetic correlates. 

4) The preliminary results of genetic analysis with whistles in NZB, 

CBA/H, their Els, and one segregating generation are presented. Discussion of 

the function of ultrasonic vocalizations is based on recent findings 
in our 

laboratory which demonstrate that the role of ultrasounds in maintaining 
pup 

care behavior has been overestimated. 
1. Genetique et Comportements, UER Biomedicale, 45 rue des Saints Peres, 

Paris 75006, France. 
2. Supported by UA 656 au CNRS, UER Biomgdicale de Paris V, ATP CNRS 

(ddveloppement sensoriel et moteur, to M. Carlier) and ATP MEN (Biologie 

85, to P. L. Roubertoux). 

MARY C. RITZ1, F.R. GEORGE?. Synaptosomal membrane fluidity as a 
determinant of acute neurosensitivity to ethanol. 

The use of genetically defined animals in many areas of alcohol research 
has provided valuable information about the contribution of genetic factors 
to ethanol-induced behaviors used to describe drinking patterns and 
neurosensitivity. These animals have also been a key tool for studying the 
possible biological substrates associated with these behavioral effects of 
ethanol. Studies have shown that decreases in neurosensitivity to ethanol 
are associated with decreased neuronal membrane fluidity in animals 
chronically treated with ethanol. Since animals can biochemically adjust 
cell membrane composition in response to chronic ethanol challenge, it was 
hypothesized that animals may inherit different levels of innate tolerance 
in the form of differences in membrane fluidity. C57 and BALB inbred mice, 
F344 and Lewis inbred rats, and LS and SS lines of mice were ranked 
according to innate neurosensitivity to ethanol as measured by brain alcohol 
concentration at the time of loss of the righting reflex. This measure 
eliminated the confounds associated with pharmacokinetic factors and acute 
tolerance development from a determination of acute sensitivity. Electron 
paramagnetic resonance experiments indicate that innate membrane fluidity is 
significantly related to acute ethanol neurosensitivity. Further, by 
comparing the inbred strains, characterized by divergent ethanol drinking 
behaviors, it can be argued that acute neurosensitivity to ethanol may not 
be highly predictive of ethanol drinking behavior. 
I. NIDA Addiction Research Center, Neuroscience Branch, Baltimore, MD. 
2. NIDA Addiction Research Center, Preclinical Branch, Baltimore, MD. 

DAVID C. ROWE1. Sexual Selection and Antisocial 
Behavior: Searching for "d." 

Sexual selection theory provides a broad conceptual framework for under- 

standing the origin and maintenance of individual differences in dispositions 

toward antisocial behavior. One area of empirical support for sexual selec- 

tion is the large sex-difference in rates of antisocial behavior; however, 

other predictions follow from this perspective. I examine in this paper 

several empirical tests of the hypothesis that behaviors 
showing large sex 

differences also account for the genetic and 
phenotypic structure of 

indivi- 

dual differences within each sex. Behaviors that simultaneously satisfy 

three criteria, 1) sex difference, 2) loading on a general "deviance 

factor," and 3) transmission in families across the sexes, may be used to 

determine the nature of "d," the latent, polygenic trait that accounts for 

most of the variance in antisocial behavior. 

1. Department of Psychology, University of 
Oklahoma, Norman, OK 73019. 
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JILL E. SCHNEIDER. 1 Effects of ovarian steroids on cold-acclimation in mice 
selectively bred for nest-building. 

In Experiment 1, cold acclimated male and female mice from the high nest- 
building selected line (Highs) had greater feed efficiencies than the Lows. 
Significantly lower levels of brown adipose tissue thermogenesis in the Highs 
accounted for this genetic difference in females, but not in males. Given 
the genetic difference in the nest-building response to ovarian steroids in 
these lines (Schneider, Lynch & Gundaker, 1983; Behay. Genet. 13:247-256) 
and the effects of ovarian steroids on feed efficiency (Wade & Gray, 1979; 
Physiol. Behay. 22:583-593) the sex-specific genetic difference in BAT ther- 
mogenesis may be related to differences in the pituitary-gonadal system. 

In Experiment 2, we examined the effects of the estrous cycle, ovariec- 
tomy, and estradiol + progesterone replacement on food intake, body weight, 
nest-building, and BAT thermogenesis after acclimation at 22°C and 5°C. 
Significant changes in body weight, but not in food intake or nest-building 
were observed over the estrous cycle in both lines. The Highs had signif- 
icantly longer.and more variable cycles than the Lows. Ovariectomy signif- 
icantly increased body weight and feed efficiency in both lines. The feed 
efficiency of the Low, ovariectomized females was not significantly different 
from those of the High, sham-operated females. These results support the 
hypothesis that genetic differences in feed efficiency may involve the 
pituitarygonadal system. Assays of BAT thermogenesis in progress might 
further elucidate the role of ovarian steroids on feed efficiency and cold- 
induced thermogenesis. 
1. Psychology Department, University of Massachusetts, Amherst, MA 01003. 
2. Supported by NIH grants AM 32976 and NS 10873. 

N.L. SEGAL1, T.J., BOUCHARD, JR.1, E. D. ECKERT2, M. MOSTER1 & L.L. 

HESTON2. Dietary preferences in MZ and DZ twins reared apart. 

Genetic and environmental influences on dietary preferences are of 

interest to psychologists, physicans, and nutritionists. Few twin 

studies have, hovvever, examined these effects with reference to 

frequency and variety of foods consumed, and these behaviors have 

never been investigated using twins reared separately. As part of 

its standard assessment schedule, dietary data are routinely 

obtained from participants (twins and spouses) in the Minnesota 

Study of Twins Reared Apart. This information is collected using 

the same questionnaire administered to twins who participated in 

the National Heart and Lung (NHL!) Twin Study (Fabsitz, et. al, 1978). 

Analyses of nutritional data for 37 MZA twin pairs and 17 DZA twin 

Pairs will be presented and discussed in light of results available 

for twins reared together. 

1. Dept. of Psychology, University of Minnesota, Minneapolis, 55455. 

2. Dept. of Psychiatry, University of Minnesota, Minneapolis, 55455. 

1 
J. P. SCOTT. Application of gene combination theory to the 
analysis of breeding experiments in behavior genetics. 

Experiments on physiological genetics indicate that genes act 
as entities in genetic systems, never independently, and seldom 
additively. Therefore, the single gene hypothesis is inadequate, 
except in cases where a "major" gene produces the same effect, 
usually a deleterious one, in all combinations with other genes; 
and theories based on additive effects of similar genes have no 
general application. We therefore need new methods of analysis. 
Gene combinations are experimentally manipulated in the familiar 
techniques of selection, inbreeding and recombinant inbred 
strains, hybrids between inbred strains, and in various combined 
techniques. Gene combinations are identical in monozygotic twins 
but vary among other siblings. Methods for analysis using gene 
combination theory in these cases will be examined. Gene 
combination theory has obvious relevance for such classical 
problems as those of schizophrenia, intelligence, over-dominance, 
and hybrid vigor. 
1. Department of Psychology, Bowling Green State University, 
Bowling Green OH 43403. 
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ySItNe=.0%kBsehavioral genetics: A common topic in current introductdry 

A review of 15 of the most popular texts currently used in introductory 

psychology courses in the U. S. reveals that behavioral genetics has become 

a mainstream topic in the teaching of psychology. In these texts, all of 

which have been published since 1982, the number of times a genetic/behavioral 

genetic issue is addressed ranges from 1-10, with the modal number being 4. 

The topics most frequently discussed are: general principles of reproduction 
and heredity, the genetics of mental illness, heritability of intelligence, 
and genetic influences on temperament and personality. Other, less commonly 

noted subjects, include: sociobiology, genetic engineering, single gene and 

chromosomal disorders, discussions of canalization, negative and positive 

eugenics, sex differences in behavior, the genetics of aging, and evidence 
that there is a heritable component to hypnotizability. Unfortunately many of 

these topics are not handled well by the authors. Frequently an author will 

end a discussion on the genetics of intelligence by concluding that heredity 

and the environment are inextricably bound together and therefore any 
attempt 

to 
estimate the magnitude of a heritable component is simply a waste of time. 

Jensenism" and the controversial Burt data are, in many texts, the focal 

discussion topics. In addition, very few texts even attempt to describe the 

Process by which genes exert their influence on behavior. The impact of this 

literature on the field of behavioral genetics will be discussed, along with 

Suggestions for how we might improve the quality of the coverage of these topics 

1a1 introductory psychology textbooks. 
I. Department of Psychology, University of Southern Indiana, Evansville, IN 



SUSAN L. SMALLEY 
1 

, A.L. THOMPSON 
2 

, and M.A. SPENCE 
3 

. Spatial ability and 
major gene influences: transmission in a five generation kindred. 

Numerous investigations have examined gene influences on spatial ability 
in humans. Findings consistently indicate genes to be important but whether a 

single major gene underlies individual variation remains a controversial 
issue. We examine patterns of transmission of six frequently used spatial 
tests among seventy-three members of a five generation kindred stemming from 
one pair of parents. This sampling design was chosen because genetic 
heterogeneity and common environmental variance are reduced relative to 
samples of nuclear families. Genetic analysis consists of three stages: 1) 

testing for genetic variance using a components of variance procedure for 
pedigree data, 2) testing for a major gene under a mixed genetic model if 
genetic variance is present, and 3) testing for linkage with 22 autosomal and 
1 X-linked marker gene if a major gene is indicated. 

Components of variance analysis of Card Rotations, Cube Comparisons, 
Mental Rotations, Hidden Patters, Group Embedded Figures Test and the portable 
Rod and Frame test revealed significant genetic variance underlying task 
performance for Card Rotations and the Rod and Frame. Segregation analysis 
under a mixed genetic model indicated presence of a major autosomal gene 
underlying individual variation in Card Rotations task performance in the 
kindred. Linkage analysis of Card Rotations with 22 autosomal markers showed 

' no evidence for or against linkage. Largest lod scores were .51 and .56 for 
GC and MNSs, respectively. 
1. Clinical Research Center, 58-242B NPI, UCLA, Los Angeles, CA 90024 
2. Brain Works, 464 Broadway, New York, NY 10168 
3. Department of Psychiatry, UCLA School of Medicine, Los Angeles, CA 90024 

TATSUNOBU SONODA 
1 

and ZJUNJI KUROSAKI1. Reaction chain of the copulatory 
behavior in the domestic fowl. .Comparison between layer and broiler breeders. 

RICHARD E. STAFFORD 1 Environmental and hereditary components 
of mathematical reasoning. 

Some fifteen years ago I reviewed the literature on the 
development of mathematical ability - primarily that of math- 
ematical reasoning. This paper is an update of that research. 
Questions such as "How do environmental and hereditary compo- 
nents contribute to the development of mathematical reasoning?" 
and "are the sex differences found significant and if so are 
they largely due to environmental or hereditary components?" 
are raised and explored. 

Among the environmental components examined are attitudes 
towards math, sex role identification, father absence, birth 
order, personality correlates and child rearing practices. 
Evidence for hereditary components is obtained from studies of 
linkage, pleiotropic effects, age curves, cross cultural stud- 
ies, family correlations, twin studies, and hormonal influences. 

In addition, calculations obtained from a twin study, 
including dichotomic analysis, are presented which indicate 
that mathematical reasoning may be in part due to an X linked 
recessive gene. 

1. Department of Psychology, Bridgewater State College, 
Bridgewater, MA 02324 

Simplified signal-response sequence of the copulatory behavior has been 
reported in chickens (A.G. Skard, 1937; Acta Psychol. 2:175-229, A. M. Guhl, 
1961; Poultry Sci. 40:10-21), though the quantitative analyses have not been 
given. Recent obese broiler breeders are deteriorating the reproductive - 
ability. This study was undertaken to compare quantitatively the movements 
and postures composing the reaction chains between layer and broiler breeders 
and would show how layer or broiler cocks adapted themselves to get acceptance 
of hens and could attain to mounting and copulation. Three groups of layer 
breeders were observed within the laboratory: three cocks and ten hens. Eleven 
broiler cocks were observed within a breeder farm: 50 cocks and 400 hens. 

The most striking differences in the sequence between layer and broiler 
breeders were seen on the following steps, Step F1(hen's precopulatory move- 
ments and postures which cocks initially selected to approach sexually-sAp): 
floor pecking 41% & standing 20% in layer vs lying 58% & standing 19% in 
broiler, Step M2: put one leg 68% vs neck grasping 66%, Step F3: sexual 
crouch =SC 25% vs SC 10%, Steps F3 -11.3 -)F4: non-SC ->mount.Mt -,SC 5% vs non-SC 
-,Mt-)SC 32%, Step M4 to vent-meet=VM: VM 59% & fall 4% vs VM 51% & fall 23%, 
VMper sAp::15% vs 7%. The last ratio declined more with aging in broiler 
and it correlated negatively with the body weight increase (P<0.05). In 
conclusion, the domestic fowls choose given copulatory behavioral patterns 
through their experience. Broiler cocks usually tried to rape hens because of 
lower receptivity in hens and moving ability in cocks, attributed excessive 
body weight increase. 
1. Department of Animal Science, Miyazaki University, Miyazaki 889-21, Japan. 

DEL D. THIESSEN!. The principle of preferred behavior: Allometric 
exPlanations for complex functions. 

Body size variations among and within species are associated with 
fundamental changes in morphology, physiology and behavior. These allometric 
functions can determine directional changes in complex behaviors by reducing 
the probability that some behaviors will be compatible with existing 
allometric changes, while increasing the probability that other behaviors 
will be compatible. Thus, national selection, acting within the restraints 
1.-7Posed by allometry, can quickly fix adaptive ("preferred") behaviors. 

Department of Psychology, University of Texas, Austin, TX 78712. 
2. Supported by NIMH Grant MH 14076-19. 



L. A. THOMPSON. Multivariate analysis of temperament and cognitive measures 
in related and unrelated sibling pairs. 

The genetic and environmental etiologies of covariation among five 

measures of temperament and cognition are assessed at 24 months of age in 70 

related and 66 unrelated pairs of siblings in the Colorado Adoption Project. 

The measures include the Bayley Infant Behavior Record's Affect and Task 

Orientation Scales, the first principal component from the New York Longitu- 

dinal Study's difficult temperament items, the Sequenced Inventory of Communi- 
cation Development's total score, and the Bayley Mental Development Index. 

Between- and within-pair mean cross products were equated to expectations 
using the LISREL multiple-group specification (D.W. Fulker, L.A. Baker, & R.D. 

Bock, 1983; DATA ANALYST: Communications in Computer Data Analysis 1(3):5-8) 

to obtain maximum-likelihood estimates of genetic and environmental factor 

lo9.dings and specific variances. The full model provides a satisfactory fit 

(X - 23.9, df - 15, P - 0.07), and yields heritability estimates of 0.09, 

0.04, 0.16, 0.36, and 0.59 for the five measures, respectively. The structure 

of the genetic correlation matrix suggests two independent genetic factors. 
1. Institute for Behavioral Genetics, University of Colorado, Boulder, CO 

80309. 
2. Supported by NICHD Grants HD-10333 and HD-07289. 

C. Vadasz 
1 

, G. Kobor 
1 

, and A. Lajtha 
1 

. Ethological analysis of open-field 
behavior in highly inbred mouse strains, their F1 hybrids, and replicated 
F 
2 

generations. 

As part of our studies to investigate relationships between behavioral 
traits and their underlying neurobiological processes, male mice of 
C57BL /6By /J, BALB/cJ, CXBI/ByJ strains (B6XC)F1, (B6XI)F1 hybrids, and re- 
plicated (B6XC)F2 and (BCXI)F 

2 
segregating populations were subjected to 

open-field tests in a moderately lit (450 lux) arena. Locomotor activity 
(distance travelled), time spent non-moving, and central area preference 
were monitored by a computer assisted video image analyser. Other defined 
categories of behavior, such as defecation, urination, rearing, backward 
steps while rearing, leaning, jumping, and grooming patterns (overhead 
stroke and repetitive facial grooming) were recorded according to the 
frequency of their occurrence. Statistical analysis of the data demon- 
strated significant genetic effects on the expression of these behaviors. 
Further non-parametric tests (R. L. Collins, 1967; Genetics 56:551; R.C. 
Elston, 1981, in Gershon, E.S. et al. Eds., Genetic Research Strategies 
for Psychobiology and Psychiatry, pp. 283-293, The Boxwood Press, CA.) to 
assess the complexity of genetic control indicated that the model of 
single-locus inheritance could not be rejected in the case of frequency 
of occurrence of two behavior patterns, overhead stroke and rearing. 

1. The Nathan S. Kline Institute, Orangeburg, New York 10962. 
2. Supported by NIH grant NS 19788, and a grant from The American Parkin- 

son Disease Association. 

GEORGE P. VOGLER1 AND D. C. RA01.2. Using genetic models to explore 

environmental sources of familial resemblance for intelligence. 

Genetic models are used to decompose phenotypic variance into genetic and 
environmental components using a causal model of familial resemblance. When 

the number of classes of relatives and the sample sizes are sufficiently 
large, such models can also be used for detailed analysis of environmental 
sources of familial resemblance while properly controlling for genetic 
similarity. A comprehensive compilation of familial studies of intelligence 
(T. J. Bouchard, Jr. & M. McGue, 1981; Science 212:1055-1059) are analyzed to 
examine a number of detailed hypotheses regarding environmental sources of 
familial resemblance for intelligence. There is a significant sibling shared 
environment effect that is greater for twins than for nontwin siblings, and 
greater for monozygotic twins than for dizygotic twins. However, there is no 

evidence for shared environmental influences between cousins. No maternal 
effects are found. A model of environment-to-environment cultural 
transmission is more acceptable than a model of phenotype-to-environment 
transmission. This suggests that cultural transmission is due primarily to 

social factors that are shared by family members. 

1. Division of Biostatistics, Department of Preventive Medicine and 

Department tmzt o6f311,Thiatry, Washington University School of Medicine, St. 

Louis, 
2. Also Department of Genetics. 
3. Supported by NINE and NIH Grants AI-21555, GM-28719, MH-171O4, MH-31302, 

and a grant from the MacArthur Foundation. 

JAMES R. WILSON Repeatability of behavioral and metabolic scores at a blood 

alcohol level of 100 mg/d1 compared to test reliability? 

For our ongoing behavioral genetic study of responses of twin, adoptee, 

and sibling pairs to ethyl alcohol, we need to estimate the accuracy of scores 

obtained after alcohol dosing. Initially, we estimated test accuracy by the r 

between pre-dosing Session2 and Session3 scores. For repeatability estimates, 

34 after a one-month hiatus. Repeatabilities are shown as Rep. 

Test r Rep Test r lita 

Body 

Systolic blood pressure 

Reaction time - written .89 .79 

Diastolic blood pressure 

Visual acuity 

Reaction time - 1 light .80 .73 
.89 -.12 

.95 

.781 Reaction time - 4 lights .78 .84 

.87 .23 Colorado Perceptual Speed .71 .62 

Body sway - eyes open 

Hand steadiness 

.97 .79 

.52 .53 

Cancellation Speed .90 .89 

Pursuit rotor 
Rail walking 

Body sway - eyes closed .62 .77 

Sentence Completion .78 .78 

.62 .55 

Card Rotations .73 .75 

Dowel balancing 
Space armada game 

.79 .65 

.73 .23 

.80 .18 

.91 .86 

Block Rotations 

Alcohol absorption rate 

Alcohol clearance rate 

Relative dist'n volume 

.52 ..4066 

-.04 

55 

We note with regret the loss of test accuracy for Rail and Dowel; we note 

With surprise and interest lack of repeatability for absorption and clearance. 

We are currently trying to learn how these individuals came to differ on these 

Physiological parameters during the course of only one month. 

1 Institute for Behay. Genetics, University of Colorado, Boulder 80309-0447. 

2 Supported by NIAAA grant AA03527. We thank our fine project staff. 
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MOTOKAZU YOSHIDA, 
1 

and HIROSHI NISHIKAWA. Factor analysis and strain differences 
in open-field, spontaneous and nesting behaviors of mature female mice. 

Relationships among fifteen behaviors, i.e., four open-field behaviors, 
five nesting behaviors and six spontaneous behaviors in home cage and strain 
differences in these behaviors were studied by factor analysis, using C3H/He, 
DBA/2, C57BL/6, DDD and CFW virgin mature mice. 

Factor analysis showed that 71% of cumulative eugen-value was explained by 
following four factors : Factor 1 ; mainly loading with nest-building behavior 
and the frequency of locomotion in home-cage, Factor 2 ; duration locomotion and 
resting in home-cage, Factor 3 ; open-field activity and locomotion in outside 
area of open-field ; Factor 4 ; amounts of nest-materials collected and collect- 
ing behavior for nest materials. 

Different machanisms were suggested between collecting and manufacturing 
behaviors for nest materials and further between locomotion behaviors in inside 
and outside of open-field from these results. 

Comparisons of scores and values of those factors showed that five strains 
of mice could be divided into the following three groups ; CFW : C3H/He and 
DBA/2 : C57BL/6 and DDD. 
1. Faculty of Agriculture, Shinshu University, Ina, Nagano-ken, 396, Japan. 
2. Hamamatsu Seigiken Research, 95-10, Aoicho, Hamamatsu, Shizuoka-ken, 433, 

Japan. 

ANNE M. ZIELENIEWSKI1 and D. W. FULKER. Multiple regression analysis of twin 
and sibling data from the Colorado Reading Project. 

DeFries and Fulker (1985; Behavior Genetics 15:467-473) employed a 
multiple regression analysis of twin data in which a cotwin's score is pre- 
dicted from the proband's score, the coefficient of relationship (R = 1.0 for 
identical twins and 0.5 for fraternal twins) and their interaction to yield 
direct estimates of heritability (h2) and the proportion of variance due to 
common or shared environmental influences (c2). In the present report, the 
extension of this approach to analyze data from more than two relationships 
simultaneously is illustrated. Data from identical twins, fraternal twins, 
and sibling pairs in which one member of each pair had been selected because 
of low reading performance are analyzed. To analyze the data simultaneously, 
additional coefficients are added to the regression equation to differentiate 
shared environmental influences of twins and siblings. A hierarchical 
analysis is employed in which twin data are analyzed during step one and 
sibling data are added during step two. For example, when Reading Recognition 
scores of 42 pairs of identical twins and 37 pairs of fraternal twins were 
analyzed during step one, resulting estimates for h2 and c2 were 0.40 ±0.34 
and 0.40 ± 0.26, respectively. When data from 96 sibling pairs were added 
during step two, estimates for h2, c2 for twins, and c2 for siblings were 0.40 
± 0.58, 0.40 ± 0.45, and 0.39 ±0.33. The increase in the size of the standard 
errors for h2 and c2 for twins during step two is apparently due to a decrease 
in the multiple R2 when sibling data are included in the combined analysis. 
1. Institute for Behavioral Genetics, University' of Colorado, Boulder, CO 

80309. 
2. Supported in part by NICHD Grants HD-11681 and HD-19802. 




