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LIBBIE HYMAN AT THE UNIVERSITY OF CHICAGO

JTANE MAIENSCHEIN

Libbie Hyman spent the first third of her
career at the University of Chicago, so it is
reasonable to ask: “What difference did that
choice make in her career and in her research
contributions?” That, in mrn, leads to the
question: “What did she learn at Chicago,
and what did she contribute there?” And.
even, “why Chicago?” Why did Libbie Hy-
man go to Chicago to study in 19067

Unfortunately, I do not know for sure,
never having located any private diaries or
letters that might reveal much about her de-
cision. After graduating as valedictorian of
her high school class, Hyman was gluing la
bels on cereal boxes in lowa when “A
chance meeting with her high school German
teacher (shocked to find her prize student so
occupied) led to a scholarship to the Univer-
sity of Chicago™ (Fink, 1990: 442).! There

! Besides Rachel Fink's biographical skewch, also see
Winston's skeich prepaved for the American Society of
Zoologists” special session on Hyman i 1991, The stan-
dard biographical source is Horace W. Stunkard's pref-
ace o N. W, Riser and M. P. Morse (eds.), 1974, Biology
of the Twbellaria. New York, vol. 7 of the Invernchrate
Zoology series. The reprint collection at the Marine Bi-
ological Laboratory and archival materials at the Uni-
versity of Chicago, as well as the standard biographical
sources contain lists of Hyman's and Child’s publica-
tions.

is no direct evidence about whether she tried
other places or had other preferences. but
there are clues, It seems that, as the only
daughter of Jewish immigrants, her home life
was difficult and full of hard work and few
rewards, For a girl interested in natural his-
tory and good at school work. this must have
been frustrating,

From the historical point of view, choos-
ing the University of Chicago made excellent
sense. Even though things had improved in
cducation for women by 1906, there were
still few places where women could both at-
tend undergraduate school and do graduate
work in the hiological sciences. Few gradu-
ate programs with strength in biology admit-
ted women. This university was the closest
and by 1906 the most prestigivus research
school in the Midwest. In addition, it had a
strong scholarship program, which was still
rare al most universities and which allowed
places like the University of Chicago to at-
tract and keep the best students. The city was
attractive as well. A number of American bi-
ologists mention in their antobiographies the
special attractions of Chicago, with its prox-
imity to Lake Michigan and forests.

Furthermaore, there was the “Jewish-wom-
an” lactor: even schools that admitted wom-
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LIRRIE HYMAN as a young woman. At Chicago Libbie wok a variety of science courses and

enjoved temporary frecdom from her restrictive family.

Fig. 18. CHARLES MANNING CHILD (1869-1954), a physiologist in the Department of Zoology at the
University of Chicago. After finishing her undergraduate studies in 1910, Libhie went on for a graduare
degree i zovlogy under Professor Child, receiving her Ph.D. in 1915,

en did not always alford them equal oppor-
tunities or admit them on equal grounds with
men: also, many schools did not accepl Jews
and finding a congenial place for a Jewish
woman from a less-than-wealthy background
and with serious ambitions would have been
particularly challenging. Hyman may well
have gone to Chicago less because she knew
of its research and scientific strengths than
because it was reasonably neur and satisfied
all the relevant criteria. The scholarship did
offer her the chance to escape from home
and the factory and begin her studies.

Thus, Hyman went to Chicago on a schol
arship, imitially intending to study botany
since she had long enjoyed wildflower col-
lecting. Right away, however, she switched
to zoology, at least partly because of the re-

ported anti-Semitism of a laboratory assistant
in the Borany Department. Right away also,
her Family reappeared; her mother and broth-
crs moved to Chicago after her farher died
and evidently expecled Hyman to help take
care of them. She persisted nonetheless, and
received her B.S. degree in zoology in 1910,
and continued her Ph.D. studies under the su-
pervision of Charles Manning Child. She re
ceived that degree in 1915 and remained at
Chicago for another 16 years as Child’s “as-
sistant”—uniil Child’s impending retirement
and her mother’s death in 1930 allowed her
finally to gain her independence.

lo understand Hyman as a scientist in her
later career at the American Museum of Nat
ural History, it 1s worth exploring what she
did at Chicago and her aetivitics there as an
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Iig. 19.

LIBRIE HYMAN in her University of
Chicago Office on the lourth loor of the Zoology
Building. During her Chicago years Libbie un
derwent a series of sinus operations which dis-
torted her feamres, bt did little to help rhe sinos
problems which plagued her the rest of her life.

“assistant.” During thuse 16 yewrs, she pub-
lished over 40 articles of her own, and co-
authored a number with Child and others
an average of almost three articles per year
In addition. she produced lahoratory mannals
for Elementary Zoology (in 1919) and for
Comparative Vertehrate Anatomy (in 1922).
During the same period, Child published jus
under four articles per vear plus four books
that summarized and systematized many of
the articles. Child was busy and productive—
and so, obviously, was his impressive assis-
tant.

Child traveled to Asia, became department
chair, and temporarily slowed his publication
rate in 1931, When he also contemplated re-
tirement, Hyman moved on to New York, to
make her own way and to support herself on
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the royalties [rom her lub manuals and text
books. Ernst Mayr (in a personal communi-
cation) reported that any extra money she
had beyond what little she regarded as es-
sential, she nsed to support graduate stu-
dents—she did not require or ask for much.

That period in New York forms the basis
for other articles in this collection. The gues-
tion for now is “What did Ilyman get from
Chicago?" At least two things, T think: (1)
participation in an established research pro-
gram. centered on Childs smdy of metaholic
gradients, and (2) a way vl duing science (hal
I have elsewhere called ““the Chicago style”
of biolugy,

A look at Libbie's publications shows
something about the nature and significance
of Child’s research program on gradients and
how much and in what way Hyvman contrib-
uted. Her first paper, published just after she
received her degree, begins with a reference
to Child’s work on regeneration: “‘Under
Professor Child's direction, T have been car-
rying out experiments along similar lines on
several species of microdnlous oligochaetes™
(Hyman, 1916: 100). After a lengthy, de-
tailed report on the various experiments on
axial and other gradicnts in several species,
in which she repeatedly reported using
Child’s methods or approach, she concluded
with another acknowledgment (Hyman,
1916: 160-161); *“This work was caried on
at the TIniversity of Chicago under the direc-
tion of Prof. C. M. Child during the years
1911-1914. It is a pleasure to me to ac-
knowledge my indebiedness to Professor
Child, and to express my sincere thanks for
his conrinual kind and helpful criticisms and
suggestions, and inspiring comments during
the progress of the work.™

In her next paper (Hyman, 1917: 99), a
vear later and after her degree, she offered
the same credit to Child and insisted thar *]
wish emphatically to disclaim any orginality
or priority for the explanation of amocboid
movement which 1 have presented, although
T should perhaps state that it arose indepen-
dently in my mind as a result ol my obser-
vations of the axial gradient.” Yet she did
not hesitate to point out how others had erred
in details of their interpretations. This atti-
tude, apparently deferenrial and ohviously re-
spectful of Child while denying her own
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originality, belies the significance of her sol-
id, careful observations and ecxperimental
contributions.

In all her major papers at Chicago, she ex-
plored physiological and metabaolic factors in
various organisms. Respiration, chemical re-
sponses to feeding and srarvation, and bio-
electric activity provided favorite subjects,
with the nature and role of oxygen consump-
tion most frequent. These papers typically
asked about the phenomena and considered
them as bases for understanding both normal
development and pathological deviations
[rom the normal. They smdied whole, living
organisms, since the focus on gradients and
physiological response would be impossible
to analyze otherwise. They correlated study
of physiological actions and reactions with
morphological characteristics. And, whether
her specimens came from Chicago or Ann
Arbor or Woods Hole or Mainc or the other
places she visited, she joined Child in asking
ahout the ecstablishment, nature, and func-
tioning of metabolic gradients. Her work
beautifully complemented Child’s.

As Fink said in her hiographical sketch
(1990: 442), Hyman did not consider her
own contributions as particularly outstand-
ing, certanly not as exceptionally original.
Nor did she consider herself the “‘research
type.” Yet Child clearly felt her work im-
portant enough to warrant publication—and
under her own name rarher than his, even
though she was technically his assistant. This
says something about both of them, of
course, since not all senior scientists would
have encouraged their female *‘assistants’ to
publish under their own names.

The period after 1910 (when Hyman ar-
rived 1o work with him) was formative for
Child as well as for Hyman and she may
have influenced or at lcast reinforced the di-
rection of hus research. To that point, he had
studicd morphogenesis, especially looking at
regulation of development in embryos and in
regencration. Ile had concluded first that
pressures and tensions direcr these processes
of formation. Further study ol regeneration
suggested thar “fimetion determines form™ —
if a part can function physiologically and fill
the place of an ignored or missing part, it can
redilferentiale or regenerare as rthat part.
Thus regulation and regeneration involve a
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return o “physiological equilibrium.™ A se-
ries of studies of genm cells and reproduction
did not help him to understand the process
of regulation much, but, in 1910, just before
Hyman began her graduate studies, Child put
[orth & new theory based on an idea of an-
teroposterior dominance. For Child, unity of
the organism (and maintaining and regulating
that unity) is a key problem [or living beings.
He suggested that such unity depends on
“correlation,” or “organization™ and that the
physiological correlation is most crucial. The
chief factor is dominance along the antero-
posterior axis, so that factors such as distance
from the head and efficiency of conduction
along the axis are important in guiding de-
velopment and physiological functioning,

In 1911, as Hyman began her Ph.D). smid-
ics, Child extended his study of physivlugical
correlation, looked a1 physiological isolation
of parts along the axis, and begun (o explore
varions experimental approaches for study-
ing the physivlogical control of morphogen-
esis, Late 1911 and 1912 brought the concept
ol gradients: there is an anteroposterior or
axial gradient that characterizes the organ-
ism's fundamenrtal functioning. His research
on regeneration showed that the regenerative
process, in cffect, begins at the head and
works back along the tail, along the axis.

In 1913, Child began an experumental
study of the susceptibility of different parts
of the organism to vanous lethal agents. He
identified another gradient running along the
antero-posterior axis: what he called the gra-
dient of susceptibility, where the most sus-
ceptible areas were those of greatest physi-
ological activity. In fact, those occurred near
the head. Child developed and reinforced a
crucial conclusion during this tiune, which
was summarized in his first book of 1915,
Senescence and Rejuvenescence and his sec
ond of 1916, Individuality of Organisms,
This idea was that the organism is essentially
a machine, constructed through its physio-
logical functioning, building on its inheri-
tance, and acting as a “‘reaction system.”

Child continued to explore this view,
through various methods, during the years
Hyman remained at Chicago. The research
program developed along with her career,
and Hyman apparently accepted the basic ap-
proach as well as Child's interpretation. She
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studied different organisms and physiologi-
cal processes that complemented Child’s own
studies. In some cases their studies neatly
vverlapped. She does seem to have presented
her results in ways thar make the experimenis
and the results more important than their role
in supporting a pet theory, while Child was
more inclined toward emphasizing theory—
his theory.

Clearly, most of the theory was his, and it
built on his earlier ideas before Hyman ar-
rived to work with him. Yer the approaches
and techniques and details expanded signifi-
cantly and moved in new directions while
Hyman worked with Child, suggesting that a
cood share of the hard work as well as some
of the experimental ideas were hers. Her own
disclaimers about her importance notwith-
standing, she does seem to have earned the
ligh regard of her colleagues as well. T'or
example, in his history of the Chicago de
partment, H, H, Newman (1948: 232) wrote
of Child’s role there: “In much of his work
he had the able assistance ol Dr. Libbie Hy-
man, generally regarded as the ablest Amer-
ican woman zoologist now living (some say
the ablest of either sex).”

Hyman showed, in her various studies ol
a range of organisms (from worms to pla-
narians to vertcbrates), thar there is a fun-
damental axial gradient from head to tail, and
that this is also a physiological gradient
along which metabolic processes occur with
the greatest activity toward the head and with
greatest  susceptibility toward the head as
well. Some organisms have a sccondary axis
or more than two axes as well, each follow-
ing the sume general rules, Susceptibility
may vary in different parts depending on the
stage in the life cycle, for example. This
meant that the researcher had to be careful if
she or he wanted to study susceptibility (rel-
atively easien) and work back to conclusions
about metabolism (relatively harder 1o stdy
directly). Hyman's modifications and careful
additions of detail were clearly important in
refining Child’s theories and interpretations
of the data.

This brings us to ask: “What was Hyman’s
distinctive contribution?” Was she “just”
Child’s assistant, carrying out work that he
outlined and with no mput of her own? Ob-
viously not, or he surcly would not have ac
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corded her independent status and so much
continual support. Tt is worth looking at her
contributions 0 atlempt an assessment.

Iler series of five long papers on oxygen
consumption revealed Hyman's approach.
The first three, in 1919, considered physio-
logical studies of planaria on leeding and
starvation, regeneration, age, and size. The
fourth, in 1920, addressed starvation: the
fifth (in 1923) the length, level, and time af-
ter sclection for the experiment. This set of
live papers added up to over 100 pages and
provided clear, detailed descriptions of the
effects ol oxygen consumption in planaria. A
second series looked at the effect of other
substances on oxygen consumplion, and ran
to six articles, also totaling over 100 pages.
Later major series examined metabolism gra-
dients in vertebrate embryos, and others fo-
cused on taxonomy. This style of presenting
a series of coordinated articles, each ot which
looked at a different aspect of a larger issuc,
followed Child's approach.

Throughout, Hyman’s work was character-
ized by eareful description of precisely what
she was studying. She referred to the existing
literature and engaged the issues there by ex-
plaining how her evidence supported or
guestioned the existing ideas. Each piece
clearly described additional information,
Even experimental results were presented es-
sentially as extended observations. While
Hyman herself denied the originality, her
work was cxceptional in its clear focus on
the phenomena of life before her. She never
became distracted by a pet theory or inter-
pretation of her own bul remained atlentive
to what she saw as facts—facts of morphol-
ogy, systematics, natural history, and espe-
cially physiology.

It would be too easy to attribute Hyman's
role as “mere” assistant to her gender and to
see her as a would-be rescarch scientist op-
pressed by her circumstances. That would be
to overinterpret. Undoubtedly, the results
would have heen different if she had had a
wider range of alternatives available, but
there were virtually no independent posilions
for female researchers at the time. She re-
mained Child’s assistant and seems to have
been willing to accept Child’s research pro-
gram and only gradually moved her own
waork in different directions. Her lasting con-
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tributions, that go beyond and in difTerent di-
rections than Child’s, arc revealed in her lab
manuals and in her marvelous study of in-
vertcbratcs—the latter written after she left
Chicago.

Hyman's personal style appeared clearly in
the introduction to her Camparative Verte-
brate Anatomy manual. There she explained
that when the University of Chicago changed
its approach to teaching lab work in verte-
hrate zoology from an emphasis on study of
lypes (o 4 comparative approach, it did not
immediately provide a new manual. She saw
the need and mer ir. Interestingly—in light of
the prevalent trend to encourage discovery
by every individual student, which echoed a
similar emphasis of the late 19th century rep-
resented by Franklin Mall at Johns Hopkins.
for example  she noted (Hyman, 1922: viii)
that “Our experience with laboratory manu-
als of the type in which the burden of dis-
covery is lett to the student is that the studem
becomes highly dissatisfied and that the in-
structors are brought into a state of irritarion
and fatigue by the continuous demands for
assistance with which they are hombarded.
Frankly, I believe in the conservation of in-
structors, and have written this manual with
that end in view.” Nonetheless, she made
clear in other places that she felt that students
needed personal hands-on experience with
living material.

In introducing the second edition in 1942,
still amazingly popular after 2 decades, she
noted thar in the first edition she had been
inclined to follow the standard pattern and
stories presented at the time in other text-
books. *“The vyears between, however, have
taught me to suspect all standardized ac-
counts copied into a succession of college
textbooks.” Tnstead of a static picture where
the answers are already largely in place, the
current volume presents more of the ques-
tions and a scnse of ““a vast field full of con-
troversial issues and unsolved problems, de-
pending for their solution on future painstak-
ing embryological and anatomical rescarch-
es. An army of devoted workers is necessary
for elucidaring these manv questions; but
nowadays—alas!—all young biologists want
to be experimentalists, and hardly anyone
can be [vund interested in the fields of de-
seriptive embryology and anatomy.” (Hy-
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man, 1959: ix) Yer many of the basic ques-
tions of zoology require carelul descriptive
work. Hyman scems to have recognized that
and (o have realized that researchers will not
rcach any very useful or important conclu-
sions il they rush to do experiments just for
the sake of experimenting. We need to keep
life, and the living organism, and the rela-
tions among living organisms in view as
well. She was, in other words, a classical zo-
ologist with its inherent focus on animal life.

That classical work, like the rest of Hy-
man's publications, reflected an attitude char-
acteristic of the daughter who evidently gave
up much out of duty to her family. She had
a strong drive, commitment to the purpose ar
hand, and attention to detail. She was prob-
ably also influenced by Child’s dedication
and singleness of purpose i the face ol his
own critics, who offen saw his study of gra-
dients as unproductive. Bolh helped (o sus.
tain, and hoth benefitted from, the climate at
the University ol Chicago—a Chicago style
of hiology.

This returns us to the second point of the
paper, concerning the Chicago way of doing
biology, or the Chicago style. We have Chi-
cago styles of architecture, sociology, and
pizza, so why not of biology? Embryologist
Viktor Hamburger (personal communication)
suggested the idea when he commented that
it is fairly easy to tell a Chicago product in
embryology, at least, because Chicago biol-
ogy is just done differently.

We could argue about how far the char
acteristic extends and whether it really rep-
resented a “style,” for example, or whether
it i uniquely Chicago’s. What constitutes a
“style™ in science? Various historians, soci-
ologists, and philosophers of science have
taken on such questions in recent vears, as
evidenced by sessions al national and inter
national meetings, by paper and book titles,
and even by a few enlightening and provoc-
ative studies such as Jonathan Harwood's
look at styles of German genetics carlier this
century (Harwood, 1993).

Discussion of whether there is specifically
a Chicago style of biology began in a paper
of mine published in 1988. A special meeting
at the University of Chicago in connection
with their centennial celebration, and a pub-
lication containing some of thosc papers con-
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tinued that discussion. Tiume has brought var-
ions refinements, of course, bur it srill seems
Clear that there is a Chicago style ol biology
in a meaningful sense, and that both Child
and Hyman exemplified it. This style was
characterized by a shared set of concerns,
specifically to wholism (the smdy of orga-
nization and function of whole organisms
and populations rather than to the disembaod-
ied parts or molecules alone): physiology
{and its relation to structure); and coopera-
tive and comparative study. This does not
mean that nobody outside Chicago adopted
one or another of these, or even all three, nor
does it mean that all biologists at Chicago
adopted all three at every moment and for
every project of their careers. Rather, there
was an unusually high percentage of Chicago
hiologists who were strongly committed to
all three characteristics. Whether those were
chosen for Chicago hy the first two depart-
menl chairs because they fit, or whether the
Chicago environment and way of working
influenced their styles remains a question lor
further study. The point here is that Child
and Hyman accepted all three of these Chi-
cago tenets, The first two affected the content
and approach of their work, while the rthird
affected the way they worked—cooperative-
ly and collaboratively as a team. Not many
institutions at that time would even have pro-
vided for a research assistant who published
independently, for example, but Hyman was
allowed to remain as such for many years at
Chicago.

This was the case because of the particular
nature of the University, and also because the
first chair of the biological progrums, Charles
Otis Whitman, and his successor, I'rank Rat-
ray Lillie, adopted their particular approach
es to biology there. The University was in-
tended initially as a small Raprist eollege, a
“weslern Yale™ (on the history ol bivlogy at
the university, see Maienschein, 1988). By
the time it opened in 1892, however, that
mission had changed. The selection of Wil-
liam Rainey Harper as president insured that
it would be a research university, Harper saw
an opportunity to hire a great faculty by raid-
ing the troubled Clark University in Worces-
ter. Massachusetts. Harper convinced Whit-
man (Clark’s biology chairman) and 11 of
the 15 other Clark biology faculty to move
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to Chicago. In fact, Ilarper took many others
as well, ahout one-third of the entire faculty
at Clark., Since Clark had been set up as a
graduate-level and research-oriented school,
il had attracted an excellent group ol scien-
tists. Harper, therefore, had a great start, and
he put Whitman in charge of delining how
biology would be organized in this new Mid-
WesTern sering.

From the beginning at Chicago, Whitman
stressed not only the importance of each per-
son's individual research, but of working to-
gether cooperatively as well. He saw this in
terms of specialization and organization,
through cooperation. Whitman emphasized
the importance of smdying hoth physiology
and morphology. He stressed that study of
individual cclls is not cnough—there is
something about their interaction and regu-
lation that is crucial. Life exists in the whole
organism, so the biologist must study the
whole organism; and the whole community
is neaded o ecarry ot the work.

Among others, Whitman hired Child as
somecone who would adopt these views and
carty oul a research program based on them.
Child had received his Ph.D. from Leipzig in
1894, as Whitman had a decade earlier
Whitman hired him at Chicago in 1896 as an
“associate” after which Child moved up the
ranks to instructor and on to full professor
by 1916 (just after Hyman graduated). Child
became department chair in 1931, and then
retired in 1934. Whitman had chosen a loyal
Chicago researcher, who fulfilled his goals
and his 1deals.

Not cveryone agreed with the choice. By
1920, Child was well known but not vnuiver-
sally accepted. especially outside Chicago.
Some of the leading researchers elsewhere—
notably experimental zoologists Thomas
Hunt Morgan and Ross Granville Harrison
thought Child’s gradient work did not ex-
plain much and was too speculative. They
lelt he was not a “leam playen” as we might
put it today, perhaps because he did not go
to the Maring Biologicul Laboratory in
Woods Hole each summer or even send his
srudents there regularly. It is not clear how
well Frank Lillie as second chair at Chicago
(from 1910 until Child rook aver) really
liked Child or whether he agreed with
Child’s most boldly articulated theories about
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gradients. But Lillic apparcntly accepted him
as @ researcher doing “‘good science™ and
contributing to the reputation of the depart-
ment throngh his numerous publications and
his work with students. Lillie was generally
quite supportive and even published with
Child an occasion. The internal environment
at Chicago was, therefore, quite supportive
of the style of work that Child and his ex-
cellent assistant Libbic Hyman pursued.

We thus see that not only is the first part
of Hyman’'s career intriguing in itsell; it is
made even more interesting because the
work begun at Chicago benefitted from col-
laboration with Child and fil into a Chicago
style of doing biology. Hyman began by
working within Child’s rescarch program, de-
veloped her own contributions through lab
oratory manuals, and moved on to greater
interest in issues within systematics and in-
veriebrute forms and functions at the Amer-
ican Museum in 1931.

What did Hyman think of Child? Of Lil-
lie? Or of Chicago as a place 1o work? Did
she really believe her work lacked impor-
tance or originality? And how would we
know? Asg yer, no documents have been dis-
covered thal offer clear answers, but here we
see clues. It would be a mistake to see Hy-
man simply as a misused female, just as it
would be a mistake to overlook the signifi-
cance of her lab manuals and textbooks just
because they were texts rather than “origi-
nal™ experimental research reports. Hyman
was unique and, as Newman suggested, just
perhaps the ablest American zoologist in the
first half of this cenmry.
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