
Letters Letters 

Santa Cruz: Another Dimension 

Luther Carter's article on the Uni- 
versity of California, Santa Cruz (15 
Jan., p. 153), was a refreshing presen- 
tation of what we are trying to do and 
of the almost idyllic physical conditions 
under which we are doing it. Although 
he avoided much of the false emphasis 
which has characterized many other 
writings on the same subject, Carter did 
miss one important aspect of Santa 
Cruz, namely, the modest but growing 
program of graduate work and the re- 
search atmosphere, particularly in the 
sciences. To complete the picture, there- 
fore, these notes should be added. 

Even in the first year of Santa Cruz's 
activity, graduate work was begun in 
biology and astronomy-biology be- 
cause there were a number of senior 
faculty, some of whom brought gradu- 
ate students along with them, and as- 
tronomy because the whole staff of Lick 
Observatory transferred to Santa Cruz 
and decided to commence teaching at 
both graduate and undergraduate levels. 
In the same year a broad graduate pro- 
gram was begun in psychology, philoso- 
phy, and history called "History of 
Consciousness." Chemistry followed the 
very next year. Graduate work now is 
being offered in six sciences, with a sev- 
enth imminent, in two fields of human- 
ities (history and literature), and in 
psychology in the social sciences. Sev- 
eral doctorates have been awarded-the 
first as early as 1967. Many graduate 
students are affiliated with the colleges, 
some as residents, some to be in con- 
tact with their sponsoring professors, 
some merely by preference. Plans for 
closer interrelations between graduate 
students and the colleges are being 
developed. 

The research activities of the faculty 
are substantial and serious and have at- 
tracted considerable support. Sloan fel- 
lowships for research have been award- 
ed to Professors Ruby, Gaspari, Scott, 
and Dorfan in physics, to Coe in geo- 
physics, and to Bernasconi and Mc- 
Murry in chemistry. Seven faculty 
members are fellows of the National 
Academy of Sciences, and 74 have re- 
search grants amounting in aggregate 
to more than $3.25 million. The or- 
ganization of Santa Cruz by broad divi- 
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sions rather than by departments facili- 
tates interdisciplinary work. Two jour- 
nals, Accounts of Chemical Research 
and Revue d'Histoire de la Guerre 
Mondiale, are edited at Santa Cruz by 
Joseph Bunnett and George Baer, re- 
spectively. At present six postdoctoral 
fellows are in residence in biology, sev- 
en in chemistry, and nine in other fields. 
Lick Observatory astronomers, of 
course, have a long-established research 
program and many visiting associates. 
The university library already has more 
than 250,000 books, and, with a daily 
interlibrary loan exchange with Berke- 
ley, is now a well-organized research 
facility in both scientific and nonscien- 
tific fields. 

In addition to its collegiate program 
of undergraduate education, therefore, 
Santa Cruz is rapidly taking its place as 
an active research institution. 

KENNETH V. THIMANN 

MATTHEW SANDS 
Office of the Provost, Crown College, 
University of California, Santa Cruz 

Children of Interracial Matings 

In "Intellectual development of chil- 
dren from interracial matings" (18 
Dec., p. 1329), Willerman, Naylor, and 
Myrianthopoulos suggest that environ- 
mental factors depress the intellectual 
performance of Negro children because 
they claim to have found that inter- 
racial children with white mothers 
scored higher on the Stanford-Binet IQ 
test than interracial children with Ne- 
gro mothers. However, their statistical 
analysis does not warrant this inference. 

Instead of testing the independent 
effect of maternal race, they combined 
it with the effects of sex of the child 
and the mother's marital status and 
tested the three effects collectively on 
measured intelligence in a nonorthogo- 
nal three-way analysis of variance. 
Since others have found significant ef- 
fects of the child's sex and the mother's 
marital status on IQ (1, 2), it is not sur- 
prising that when these effects are com- 
bined with the effect of the mother's 
race, there is an overall significant 
effect of the three factors. However, 
whether or not the mother's race has 
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a significant independent effect cannot 
be established in this kind of analysis. 

In addition, they report two further 
misleading analyses. The simple regres- 
sion slope cannot be interpreted for the 
three effects since each effect is con- 
founded with the other two effects. 
And, since the first analysis revealed 
additive main effects, that is, no inter- 
actions, it is clear that the two-way 
interactions involving maternal race 
they found upon further analysis (leav- 
ing out sex in one and marital status in 
the other) can be attributed to con- 
founding of the effects of the factor left 
out with maternal race. 

Willerman et al. cautiously state: 
"Interpretation of the race effect should 
be tentative since the number of inter- 
racial subjects is small." Actually sta- 
tistical significance tests take sample 
size into account (3). The problem is 
that their analysis does not warrant this 
interpretation at all. 

HERBERT J. WALBERG 
College of Education, 
University of Illinois, Chicago 60680 
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Willerman et al. focus on an environ- 
mental explanation while ignoring a 
possible source of genetic bias in their 
data involving paternal influence. 

Table 1 of their report suggests that 
the highest educational level among the 
four types of parents in interracial mat- 
ings is found among Negro fathers. 
While they average one-half year more 
education than the remaining groups 
(not statistically significant), the fact 
that 12 years is for practical purposes 
the upper limit of free public educa- 
tion suggests a ceiling effect may be in- 
fluencing these data. 

Perhaps more significant is the fact 
that this highest educational attainment 
level occurred in the group that, be- 
cause of several factors, generally at- 
tains the lowest educational level of the 
four parent groups used in the study. 
Table 1 presents the median education 
level attained by Negroes and whites 
over 25 years of age found nationally 
(excluding the South, since the two 
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Table 1. Comparison of years of school com- 
pleted by race, sex, and regions in the United 
States obtained from census data (1) and 
from Willerman et al. 

Region Males Females 

White 
National excluding 

South (median) 12.2 12.2 
Metropolitan areas 

(median) 12.2 12.1 
Willerman et al. (mean) 11.0 10.9 

Negro 
National excluding 

South (median) 10.7 11.1 
Metropolitan areas 

(median) 10.3 10.7 
Willerman et al. (mean) 11.5 11.0 

Median educational attainment on 
either geographic sample is substan- 
tially lower for Negro males than the 
mean reported by Willerman, while the 
reverse is true for the three remaining 
parental groups. This educational "over- 
achievement" of Negro fathers in the 
interracial matings studied suggests that 
on the average this group may have 
been more intellectually gifted than the 
remaining parents. Because of this pos- 
sibility and because of the generally 
high estimates of heritability reported 
for intelligence test measures (2), data 
on the intelligence levels of both the 
Negro and white fathers in this study 
would be useful. One could then esti- 
mate how much of the 7-point differ- 
ence in IQ scores of offspring from the 
two types of interracial matings exam- 
ined can be attributed to the maternal 
environmental effect and how much to 
paternal genetic differences. 

NORMAN D. HENDERSON 

Department of Psychology, Oberlin 
College, Oberlin, Ohio 44047 
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The difference in IQ between the 
two groups of children suggests that the 
mean IQ of the Negro father-white 
mother couples is greater than that of 
the white father-Negro mother couples. 
The investigators have, however, pre- 
ferred to "assume (in the absence of 
data) that the mean intelligence of the 
parents does not differ with either 
maternal or paternal combinations." 

Relevant data are not, in fact, en- 
tirely absent. A study (1) of Boston 
intermarriages (1914-1938) showed that 
Negro grooms were occupationally well 
above the Negro Boston male in the 
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gainfully employed population (36 per- 
cent in skilled or higher jobs as com- 
pared with 20 percent), whereas white 
grooms were occupationally far below 
the white Boston male in the gainfully 
employed population (35 percent in 
skilled or higher jobs as compared with 
59 percent). Both Negro and white 
brides were well below the occupational 
status of the Negro and white women 
in the employed Boston population. 

It seems likely that the relative oc- 
cupational superiority of the Negro 
grooms in the Negro population and 
the inferiority of the white grooms in 
the white population parallel a similar 
ingroup superiority and inferiority in 
IQ as well. This very likely means an 
absolute superiority in IQ of the Negro 
grooms over the white grooms. 

There is no strong reason for sup- 
posing that the mixed couples studied 
by Willerman et al. differed in this re- 
spect from the Boston couples. The 
educational data of their study indicate 
the same superiority of the Negro 
fathers found in the Boston data. It is 
likely then that the observed difference 
in IQ is, at least in part, the result of 
different means in the IQ's of the cou- 
ples in these two types of racial mixing. 

HERBERT GOLDHAMER 
Rand Corporation, 
Santa Monica, California 90406 
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Willerman, Naylor, and Myrianthop- 
oulos argue that "environmental factors 
play an important role in the lower 
intellectual performance of Negro chil- 
dren" since the "interracial offspring of 
white mothers obtained significantly 
higher IQ scores . . . than interracial 
offspring of Negro mothers." Although 
I am sympathetic to the idea that early 
interpersonal experience possesses some 
role in the development of intelligence 
and general adaptation (1), I am not 
convinced that Willerman et al. provide 
any evidence consistent with this posi- 
tion. 

In a study of interracial mating, self- 
selection factors may grossly confound 
comparisons. Intellectual as well as 
motivational differences may distin- 
guish Negro from white males who 
father interracial children (2). Such dif- 
ferences may operate to produce exact- 
ly those differences between interracial 
children reared to white and Negro fe- 
males; that is, the observed difference 
between groups may derive from un- 

controlled but systematic genetic varia- 
tion (3). The same difficulty also ap- 
plies to partitioning of groups into 
"single" and "married" females. Self- 
selection may operate here, too, con- 
founded with self-selection of inter- 
racial mates (4). 

Self-selection, however, cannot read- 
ily explain the significant, interaction 
that "among Negro mothers, it is male 
children who have the low IQ's." Wil- 
lerman et al. do not discuss this result 
directly, but rather elaborate a "phys- 
iological" argument for the general oc- 
currence of sex differences in intelli- 
gence. The puzzling result, however, is 
the maternal race by sex interaction. 
This interaction might imply some 
race-related, sex-linked control of de- 
velopmental processes related to intelli- 
gence (5). Regrettably, the assumption 
made by Willerman et al. in their intro- 
ductory paragraph that additive genetic 
factors are not sex-linked seems to pre- 
judge this possibility although when an 
environmental explanation appears in- 
adequate, sex-linkage is embraced later 
in the text as a sufficient condition for 
sex difference. If sex-linkage is suffi- 
cient to explain sex difference, then 
race-related sex-linkage is sufficient to 
explain race-related sex difference. 
What's sauce for the goose is sauce for 
the gander. 

These comments do not exhaust the 
various genetic rationales which may 
be applied to Willerman et al.'s results. 
For example, systematic racial varia- 
tions of maternal buffering in utero 
might provide an alternative and eco- 
nomic explanation of intellectual differ- 
ences between and within groups (6, 7). 
In summary, environmental interpreta- 
tions of race effects and interactions 
should not be premature. Genetic ex- 
planations may provide equally inter- 
esting heuristic formulations for future 
investigation. 

LELAND VAN DEN DAELE* 
Child Development Laboratory and 
Center for Human Ecology, University 
of Illinois, Urbana 61801 

References and Notes 

1. L. Van den Daele, J. Negro Educ. 34, 296 
(1970). 

2. J. Lester, Evergreen Rev. 13, No. 70, 21 
(1969). 

3. Willerman et al.'s primary criterion of group 
comparability was parental education. However, 
the available literature suggests no correlation 
among Negroes between either education or pa- 
rental education and intelligence. E. E. Baugh- 
man and W. G. Dahlstrom, Negro and White 
Children: A Psychological Study in the Rural 
South (Academic Press, New York, 1968); W. 
A. Kennedy, V. Van De Riet, J. C. White, Jr., 
Monogr. Soc. Res. Child Develop. 28 (6) 
(1963); W. A. Kennedy, ibid., 34 (2) (1969). 

4. L. Young, Out of Wedlock: A Study of the Un- 

SCIENCE, VOL. 172 



.. ............ married Mother and tier child (McGraw-Hill, Table 1. Median years of school completed 
New York, 1954). by race, sex, and regions for individuals aged 

5. Interracial male children obtain a Y chromo- 25 to 44 obtained from census data and from 
some from their white or Negro father and Willerman et al. 
an X chromosome from their white or Negro ____________________________________________ 
mother. with appropriate controls, this con- Region Males Females 
sequence allows an estimate of racial variation ________________________________________________ 
attributable to differences of sex chromosome White 
inheritance. In the willerman ef al. study, sex National excluding South 12.6 12.7 
chromosome differences are completely con- 
founded with child-rearing differencei. Metropolitan areas 12.7 12.5 

6. J. c. DeFries, J. Hered. 55, 289 (1964); J Willerman et al. 12.0 11.0 
c. DeFries, J. P. Hegmann, M. w. weir, 
Science 154, 1577 (1966). Negro 

7. Either differential sex chromosome inheritance National excluding South 12.1 12.1 
or differential buffering or both might clarify 
the unexpected sex ratio in the willerman Metropolitan areas 12.0 12.0 
et al. sample (76 males to 100 females) provided Willerman et al. 12.0 12.0 
this ratio is, in fact, representative of inter -______________________________________________ 
racial matings. 
Pre:ent address: Division of Psychological 
Studies, Educational Testing Service, Prince- 
ton, New Jersey 08540. data, as well as ours (Table 1), that 

With respect to Walberg's comments, the intermarrying Negro bride is less 
we believe that our multivariate analysis disadvantaged with respect to her non- 
of these data is correct and illuminat- intermarrying counterpart than is the 
ing. Furthermore, our original table 2 intermarrying white bride. His findings 
allows one to control for sex of child do not indicate that the average in- 
and marital status while testing mater- telligence for white female-Negro male 
nal race effect. In male children t has matings is superior to the reverse mat- 
a probability less than 0.00 1 for married ing type. 
mothers and just less than 0.05 for un- That there may be motivational dif- 
married mothers. The t's for female ferences distinguishing intermarrying 
children are not significant, but race- Negro from white males, as Van den 
of-mother effect appears definitely to Daele suggests, seems reasonable. The 
be absent only for female children of crucial question is whether these dif- 

 married mothers. ferences are heritably reflected in IQ 

 By pooling educational attainment and not counterbalanced by similar dif- 

The niore you over all age groups Henderson conceals ferences among intermarrying females. 
what was made explicit in his original If our data had a genetic explana- use our news' source, namely, that education is con- tion, it would have to be sex-linkage. 
founded with age. For example, Negro But we regard it as unreasonable to rectangular males aged 25 to 44 living in the North- think that loci affecting a quantitative 
east have a median education of 12.1 character are all on one of the 23 bottles, the 
years, those aged 45 to 64 average 9.4 haploid chromosomes. We are also 

tiw ore space years, and those 65 and over average erroneously cited as "embracing" sex- 

have to 7.1 years. Parallel age trends are found linkage to explain the observed sex- 

Y  for every geographical region for both difference. X chromosome loss, as in 
use our newv races and sexes in that source. Turner's syndrome, is not to be iden- 

Table 1 gives median education from tified with sex-linkage. rectangular 
the same survey (1), but includes only If by "buffering in utero" Van den bottles! those between the ages of 25 and 44 Daele refers to a less hospitable uterine 
(representing the bulk of our cases). environment for children of Negro 

You get more than 25/o added These data are contrary to Henderson's mothers, this is not reflected in birth 
shelf room with these new Nalgene assertions. In our sample it is the white weight, length at birth, or gestational 
bottles. Unbreakable wide mouth mothers who have the lowest education. age in our data. 
made of rigid linear polyethylene His point about a 12-year education 

sides won't bulge LEE WILLERMAN SO ceiling effect is likewise not substanti- Department of Human Genetics, 
with leakproof University of Michigan 
polypropylene ated. 
closures. Sizes fro Goldhamer's comparison of our in- Ann Arbor 48104 
4 to 32 oz. Specify termarriage data to his (2) which were ALFRED F. NAYLOR 

Nalgene Cat. No. collected almost 30 years earlier is NTINos C. MYRIANTI-IOPOULOS 
2007 when you not entirely appropriate. Nevertheless, Perinatal Research Branch, 
order from your Lab Goldhamer's data do not support his National Institute of Neurological 
Supply Dealer. Ask claim since they show that 77 per- Diseases and Stroke, 
for our Catalog o cent of intermarrying Negro brides as Be(hesda, Maryland 20014 
write Dept. 4104A 
Nalgene Labware against 61 percent of Negro brides in 
Division, Rochester N Y 14602 general were employed in unskilled References 
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