
isotopic temperature graphs of core 
X179-4 and its pilot core A179-TW4 (I ,  
Figs. 2 and 7 )  shon~s clearly that nothing 
was lost from the top of core A179-4. I t  
is not unreasonable to assume that the 
cores of Table 3, which were all raised 
with Elzing's piston corer (compare 4 ) ,  
are also complete. If so, the dlscreplnc) 
may be explained by assuming that bur- 
rowing organisms mixed the top few cen- 
timeters of the sediment. Complete 
homogenization could occur only within 
thicknesses of a centimeter or so, and 
mixing ~zould be smaller for greater 
thicknesses. Ver) little mixing, if any, is 
believed to have occurred between levels 
10 centimeters apart. Failure of the iso- 
topic data of pilot cores ( I ,  Figs. 7-10) 
clearly to reveal temperature variations 
corresponding to the Wisconsin substages 
may be an indication of such mixing. 

If mixing is occurring at the present 
sedimentary surface, the same procev 
may be assumed to have disturbed sedi- 
ments deposited at earlier times. If the 
radiocarbon age of the modern, super- 
ficial sediment is 2000 years, it might be 

necessary to reduce all radiocarbon dates 
so far obtained from deep-sea cores by 
that amount. Consequently, the previous 
estimate of 15,000 )ears for the beginning 
of the last temperature rise would be re- 
duced to 13,000 )e3rs. 

I t  is apparent, from this discussion, 
that dating of the last temperature rise 
of the superficial ~zatcrs of the oceans is 
unaatisfactory at present. Further re-
search of greater detail is needed. In  par- 
ticular, closely spaced samples from 
deep-sea cores, covering the last 20,000 
years, should be analyzed isotopically, 
and radiocarbon measurements should be 
performed on foraminifera1 shells from 
critical core levels. 
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Recruitment of Women in 


the Engineering Profession 


T h e  widespread use oi the term man-
power in connection with problcms of 
labor shortages and the utilization of 
human resources suggests a pervasive 
<:ultural bias, for what about "womnn-
power" in the labor force? T o  contend 
that this is merely a manner of spenkinq 
overlooks the fact that language is re-
lated to cultural and social phenomena. 
This bias may result in ignoring or un- 
derestimating one major source of supply 
in the current efforts to solve the shortage 
of engineers. 

The underrepresentation of lvornen in 
engineering is marked indeed. In 1955, 
0.2 percent (or 62) of 22,589 engineer- 
ing graduates lvere women (1) .  i\nd the 
proportion of women in the engineering 
profession as a whole, as of 1950, was 
1.24 percent ( 2 ,  p. 230, Table VI I I .  1 ) . 
This is a notably smaller proportion than 
is found in any of the other professions 
which are not predominantly female. ( I n  
the "predominantly female" category 
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are nursing, social ~vork, librar) work, 
and school teaching.) In  1950, the pro- 
portion of women in medicine was 6.1 
percent; in law, 3.5; in the ministr), 
4.1; in college teaching, 23.2; and in jour- 
nalism, 32.0 ( 2 ) .Thus, both in absolute 
and in relative terms, thr role of women 
in engineering is negligible. 

\$'hat are the obstacles to recruitment 
of women in engineering? What factors, 
if any, favor recruitment? What are the 
policy implications of the analysis of this 
problem? 

Obstacles to Recruitment 

Of all factors that may account for 
the negligible number of women engi-
nerrs, those pertaining to biology-al-
legedly, I Q  and temperament-are least 
relevant. Psychologists have found that 
intelligence is normall) distributed and is 
not related to sex. Likelvi?cl, tempera- 

sponding ages. Age 1 is the present warn1 
interval, age 2 the preceding cold one, and so 
on. Thus, even numbers refer to cold stages 
and odd numbers to warm stages. The stages 
are numbered backward in time. This classi- 
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ment, about which little scientific knolvl- 
edge exists, ~vould not account for the low 
rate of recruitment of nromcn in engi- 
neering. Whatever the temperament of 
engineers, assuming that it is distinctive, 
it has not been establishcd that it is a 
common-much less exclusive-attribute 
of males. 

Psychological factors in terms of pcr- 
sonality development are relevant. Again, 
such factors may vary independently of 
sex, though the possibility is by no means 
excluded that engineers tend to have, or 
tend to develop, characteristic modes of 
thinking and feeling, and characteristic 
interpersonal relations, ~vhich are less 
commonly found among American 
women. 

Such an old psychological dichotomy 
as "tough-mindedness" versus "tender-
mindedness" may be related to sex. As- 
suming that engineers are generally 
"tough-minded" because of the occupa- 
tional demands for "rational" and "fac- 
tual" analysis, women, who may be pre- 
dominantly "tender-minded" and given 
to "intuitive" and "emotional" patterns 
of behavior, would not be attracted to 
the profession. These psychological dif-
ferences may exist, though they have 
been inadequately studied insofar as oc- 
cupational recruitment in general is con- 
ceined and engineering recruitment in 
particular. 

Of central importance are the socio- 
logical aspects of the problem, namely, 
the cultural and social factors impeding 
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recruitment of women in the major pro- 
fessions, including engineering. Cultur- 
ally, the American Tvoman, particularly 
in the middle class, is expected to assume 
and to value the housewife's role in the 
family. Since, in general, she derives her 
social status from her husband. anv seri- , , 
ous occupational involvement, such as a 
professional career ~vould entail, might 
mean competing with her husband. If 
she should excel him in occupational 
achievement, this ~vould upset the pre- 
scribed identity of social status within 
the family, to the possible detriment of 
the husband's career and contradict the 
culturally approved roles for the married 
couple. 

This cultural definition of the female 
role in the family tends to channel the 
interests of college women into general 
liberal arts and home economics cur-
ricula, on the one hand, and into female 
professions, on the other. 

I t  is quite possible that, of all the 
major professions, engineering enjoys the 
most masculine public image. This may 
be due, in part, to the fact that the public 
image of the engineering profession prev- 
alent today is still that of engineering 
of a generation ago, when its kinship with 
skilled trades was closer than it is now. 
Early civil, mechanical, and mining en- 
gineers may have had to engage in a 
modicum of muscular and manual activ- 
ity, or so the public thought upon con-
templating such end-products as bridges 
and tunnels. Given this highl) masculine 
public image, the college woman 1% ould 
have to be exceptionally highl) motivated 
to major in engineering. This might be 
interpreted as detracting from her femi- 
ninity and reducing her matrimonial 
chances. 

Social factors also operate to discour- 
age Tvomen from pursuing professional 
careers, including engineering. From in- 
fancy onward, influences and pressures 
arc brought to bear on the girl to learn 
and value the culturally approved adult 
female role of the housewife. Parents in- 
sist on appropriate feminine toys for 
their daughter, preferring dolls to chem- 
istry sets; playmates enforce a pattern of 
speech and action which is deemed lady- 
like: teachers tend to relax intellectual 
standards for girls; and mass media of 
communication extol1 the glamorous girl, 
the loving mother, the efficient home-
maker. 

These sex-differentiated cultural ex-
pectations and social relationships extend 
to the college campus as 1% ell as the labor 
market. Some administrators of enqineer- 
ing and other professional schools are 
prejudiced against admitting women, 
doubting their intellectual abilit) or the 
propriety of women's performing such 
occupational roles (3, p. 237). Likewise, 
some employers discriminate against 
women professionals, including engineers, 

in their emp1o)ment practices (2, pp. 
232-233; 3, p. 2-10; 4, p. 9 ) ,  either be- 
cause of the high turnover of women in 
industry resulting from marriage and 
pregnancy or because of the opposition 
of male employees who feel that the 
presence of women is a threat to the 
cohesiveness of the work group (3, pp. 
2-11-2-12). 

That  these cultural and social factors 
serve to restrict the recruitment of 
women in engineering, and in other prin- 
cipal professions, becomes even more 
evident when we compare the role of 
women in the professions in the United 
States with that in the U.S.S.R. Because 
of internal and external pressures for 
rapid industrialization, since the Russian 
Revolution, and because of the Commu- 
nist ideological emphasis on social equal- 
ity of the sexes and on extensive educa- 
tional opportunities, Soviet women 
occupy a prominent role in the profes- 
sions in general, and in engineering in 
particular. In  sharp contrast to the situa- 
tion in the United States, the proportion 
of women in all professions in the Soviet 
Union in 1954 was about 50 percent ( 5 ) .  

Factors Favoring Recruitment 

Offsetting, in part, these obstacles to 
recruitment of women in engineering and 
other professions are long-term trends in 
industry, in the family, and in education. 

Technologic advances that have re-
sulted in rising productivity levels have 
led to a shift in the labor force from agri- 
cultural and manufacturing industries to 
service industries, such as communica-
tion, education, health, and entertain-
ment ( 6 ) .  Service industries (and these 
include professional services) afford 
more suitable employment for women, in 
terms of working conditions, than do 
agriculture and manufacturing. Tcchno- 
logic advances combined with expansion 
of service industries have, in turn, re-
duced the "man-hours" the housewife is 
required to expend in management of 
the home. Furthermore, the decline in 
the number of working hours-a corol-
lary of some of these industrial chanqes 
-facilitates performance both of the 
role of housewife and of that of career 
woman. Attesting to this fact is the ris- 
ing proportion of women in the labor 
force, which reached 28.5 percent in 
1950 ( 7 ) .  

Supporting this dual role for the 
woman are two trends in the family in- 
stitution. First, with earlier marriages, 
child-rearing is completed earlier, and 
thii frees the woman sooner for a poqsible 
career. Second, as the patriarchal au-
thoritarian family is increasingly replaced 
by the companionate equalitarian family 
( 8 ) , the married career-woman is find- 
ing greater cultural acceptance. An 

emerging value in this new type of fam- 
ily is that both spouses-especially the 
wife-have the opportunity to realize 
their talents and capacities. 

Interrelated with these trends are on- 
going changes in the sphere of education. 
Collere education has not onlv become " 
more available than it was in the past, at 
both public and private colleges and uni- 
versities, but also more valued. With in- 
creasing college enrollment, the propor- 
tion of women students has risen. And 
the occuwational behavior of women col- 
lege graduates has been, and will prob- 
ably continue to be, distinctive. Regard- 
less of age and marital status, women 
college graduates are more likely to be 
in the labor force than are noncollege 
women (2, pp. 226-228). Furthermore, 
not only do women with college degrees 
comprise an increasingly large proportion 
of the labor force but their proportion in 
all the major professions has been in-
creasing in the past fe~z decadrs (2, pp. 
229-230). 

Together, these trends in industry, in 
the family, and in education are creating 
more favorable conditions for the recruit- 
ment of women in all professions, includ- 
ing engineering. 

Policy Implications 

Given these trends, a program of action 
-following a policy decision on the de- 
sirability of recruiting women engineers 
-aimed specifically at overcoming some 
of the obstacles to the entry of Tvomen in 
engineering may prove effective (9 ) .The  
audience for such a program would vary, 
depending on the particular objective in 
vie\\.. The public at large, and especially 
parents, would have to be informed about 
the ~vork of engineers-that "most pro-
fessional engineering jobs are accom-
plished at a desk" and "require no more 
physical exertion than wielding the com- 
pass and slide rule" (4,  p. 7)-to counter-
act the highly masculine public image 
of the engineering profession. Grade-
school and high-school teachers must be 
convinced that girls are intellectually 
capable of pursuing interests in science 
and technology. College administrators 
must be persuaded of the wisdom and 
propriety of admitting Tvomen students 
to engineering schools. Female high-
school students should be informed of 
the diversity of talents called upon in the 
various branches of engineering and of 
the contribution they can make to the 
development of technology. And finally, 
employers should be prevailed upon to 
liberalize their employment policies re-
garding women engineers. In  the conduct 
of such a program of action, profes-
sional engineering societies can exert 
their influence and prestige to increase 
the likelihood of its effectiveness. 
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Although usually the rates of cultural 
and social change are slow, planned ac- 
tion, particularly if it is in harmony with 
ongoing changes, may serve to accelerate 
thetn. Although no single measure is 
likely to restore the balance between 
labor supply and demand in the engi- 
neering profession, utilization of the po- 
tential source of womanpower offers one 
of the most effective solutions to a prob- 
lem which is likely to persist for many 
years to come. 

References and Notes 

1. 	 W. A. Jaracz and H. H. Arn~sby.Engi~zeering 
Enrol lme~lts  and Deerees 1955, Circ. 468, U.S. 
Dept. of Health, Education and Welfare ( U S .  
Govt. Prinritlg Office, Washington. D.C., 1956), 
p. 14, Table I. 

2. 	 D. Wolfle, America's Resources o f  Sfircialized 
Talent  (Harper, New York, 1954). 

3. 	 T.  Caplow, T h e  Socioloey of W o r k  (Univ. of 
Minnesota Press, Minneapolis, 1954). 

4. 	 MTornen's Bureau, U.S. Department of Labor, 
Employment  Opjortuni t ies  for W o m e n  in Pro- 
fessional Enginerrine, Bull. 254 (U.S. Govt. 
Printing Office, Washington, D.C., 1954). 

5 .  	N. DeWitt, Societ P?ofessioiral Manfiozuer 

News of Science 


Device for Measuring Radiation 

A new and relatively inexpensive dc- 
vice for world-wide comparisons of x-ray 
measurpments, intended eventually to 
contribute to uniform standards and to 
help control the medical irradiation of 
populations, will soon be made generally 
available through the cooperation of the 
United Nations Educational, Scientifc 
and Cultural Organization, the \l\.'orld 
Health Organization, and the U.S. S a -  
tional Bureau of Standards. 

The radiation measurement project 
received the endorsement of the United 
Nations Scientific Committee on the Ef- 
fects of Atomic Radiation at its sessiotl 
in New York in October 1956. The com- 
mittee found that diagnostic radiology 
and radiotherapy now constitute in some 
countries the principal source of arti-
ficial radiation, in amounts approxi-
mately equal to natural radiation. The 
fact that many countries have no pri-
mary standards of x-ray measurement 
was recognized as a serious problem after 
studies of radiation demonstrated that 
populations may be subjected to more 
radiation from medical radiology than 
from fallout or effects of nuclear waste 
disposals. 

Not only do inany countries have no 
primary standards, but they have had 
no opportunity to check the standards 
they use against the primary standards in 
use in scientifically more advanced coun- 
tries. T o  meet this problem, the National 
Bureau of Standards in Washington, 
D.C., has developed an ionization cham- 
ber and accessory equipment that 
UNESCO and IYIIO will circulate to 
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countries that request it. Specialists in 
the operation of the instruments will 
also be provided. The National Bureau 
of Standards plans to have the equip- 
ment available for circulation very 
shortly. 

UNESCO's participation in the pro- 
gram was approved by the organization's 
General Conference at its recent meeting 
in New Delhi. and UNESCO ~ l a n s  to 
finance the use of the equipment in 
countries requesting it under the general 
progratn of aid to member states. The 
cost of the equipment itself is small- 
on the order of $2500-and UNESCO 
now plans to purchase a second set from 
the National Bureau of Standards. In  
that case, one set probably could be sent 
to Asia for circulation among nations of 
that area. 

Public Health Training 

The Public Health Service has an-
nounced that it is ready to accept appli- 
cations from public health workers for 
graduate or specialized training for the 
1957-58 academic year under the special 
training legislation voted by Congress 
last July. 

In the President's budget, submitted 
16 Jan., $2 million is requested for the 
program in fiscal year 1958 to give addi- 
tional training to physicians, sanitary en- 
gineers, nurses and other professional 
people who are now working in public 
health or who are interested in entering 
this field. Congress voted $1 million for 
the first year of operation of the pro- 
gram, and more than 300 traineeships 
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have been awarded, either directly by 
the Public Health Service or through 
grants to the training institutions. This 
includes 16 physicians, 150 nurses, 33 
health educators, 25 sanitary engineers, 
26 sanitarians, 11 laboratory workers, 10 
dentists, and 9 veterinarians. 

The traineeships provide, in addition 
to academic costs and fees, stipends cov- 
ering living expenses for the trainee and 
legal dependents. Applicants are urqed 
to submit their applications by 1 Apr . ,  
if possible. Infortnation regarding the 
program is being made available by the 
service's Bureau of State Services, Divi- 
sion of General I-Iealth Seivices. 

Maya Excavation 
Gordon F. Ekholm, associate curator 

of archeology at the American Museum 
of Xatural History, has left for Tabasco, 
Mexico, where he will lead the second 
phase of an archeological study of the 
ancient Maya that is being sponsored by 
the museum. 'tIe plans to continue work 
begun last spring at  Comalcalco in south- 
eastern A4exico. This city, an important 
center of the pre-Colombian world, 
thrived from about A.D. 500 to 900. There 
ale some partially preserved buildings 
still standing at the s ~ t e  but most of the 
constructions that once existed have been 
reduced to mounds of earth. 

The work at Comalcalco is part of a 
long-range project to learn more about 
western Tabasco and the whole Isthmus 
of Tehuantipec region, an area of po-
tentially great importance to Middle 
American archeology. The site a t  Comal- 
calco is the most westerly of the big Maya 
cities dotting southeast Mrxico and 
Guatemala and, therefore, represents 
the farthest penetration of Mayan civil- 
ization in that direction. I t  also enjoys 
the distinction of being the only arche- 
ological site in the New World built en- 
tirely of fired brick. 

During the first phase of the investiga- 
tions, carried on last spring, two impor- 
tant buildings were excavated: a palace 
and a temple. In  addition 1700 pounds 
of pottrry, fragments of stucco sculpture, 


