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Jane Maienschein

B Whitman at Chicago: Establishing
a Chicago Style of Biology?

o the 1860s or carly 18705, an American interested in a professional career in
biology would likely have been drawn o Harvard University, to study botany
with Asa Gray or zoolapy with Louis Agassiz, or possibly to Yale. Alter 1876,
such an American would have found the new Jolins Hopkins University par-
ticulwly attractive, with its much-publicized ensphasis on the mediealiy re-
Lted biological and physical sciences. Other allernatives existed by this time,
including a visit to Luropean laboratories, but male students interested in
progra in life sciences would nonetheless probably have found Johas Hopkins
the most exciting, while after 1884 women might well have migrated 1o Bryn
Mawr College. After 1890, our mativated student woukt have found yet other
new opportunities, at rescarch-oriented Clark University (after 1889} or a1
Columbia University's Coliege of PPure Sciences {alter 1891), for exanple.
Each of these institutions offered progrums of study in the biological sciences,
althouph not all were explicitly labeled as “biology.™ Each proaduced a collee-
tion ol putstandisg students. ‘The University of Chicago then entered the com-
petition in & major way.

The University of Chicago was fegally established and construction bepan
in 1892, as Chicapo planned its great Cotumbian Exhibition for the next year.
Indeed, the University virtually backed onto the Fairgrounds, so.that a ride on
the Perris wheet provided a fine view of the developing university ciungus,
Debates bad surrounded the construction of both the Fair and the University,
demonstrating that whal some saw as progressive, others regarded as retro-
pressive, For example, archifect Louis Sulitvan lameated that with the Fair,
“architeeture died in the land of tie free and the home of the brave—in a land
declaring its democracy, inventiveness, unigque daring, enterprise, aad prog-
ress. Thus ever works the paltid academic mind, denying the real, exalling the
fictitions and false. The dumage wrought by the World's Fair will ast for hall
a centary from its date, il not tonger.” ' According lo this view, the university
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- fothowed with its deplorable *“Collegiate Gothic” buildings of “City Ciray."
Yet others foune the Fair, the University buildings, and et in Chicuge excit-
“ing. Sculptor Augustus Saint-Gaudens, for example, saw things imuch more

positively, asking sbout the Exhibition preparations, Do you realize that this

is the greatest gathering of artists since (he fificenth century?™? Ow of this
excilement and disagreement came what was called a “Chicago style™ of
architecture,

More recently it has becone unfashionable in some circles to speak of
styles in architectie, ad perhaps rightfully so. Yet there is some level of gen-
cralization that helps clarify patterns of historical development, unifying
study of individaals and of institutions, while also considering the sort of
wark done. For science, the sociologist/historians of science al the Tremuont
Research Institwte have identified what they Jabef as the “style of work,"?
This sense of style concerns what scientists ask, whal problems they cunsider
worlh solving, what techniques they employ, what approaches they adop,
whal vsganisms they choose. In shert, what work do they do and how do they
do it? 1 there is a definable style of work for a particular set of researcliers,
then they should share many of the ways of working with others in their group
but not as many with workers outside. Yet the style need not be as localized as
a research institution or reseatcly school might be. Closer in some wilys tu a
rescarch teadition, a style is a subsel of sucl units, influenced also by loca
sciting, individuals, and organization and by non-ritionat factors. I a Chicapo
style of biology exists in this sense, we should be able 1o identify rescarch

work that, al least with a high probability, has its origins in Chicago rather
than somewhere else.

[ 2 not Tully convinced that this sense of “style” is the best possibic unjt’
¥

of historical study. Yet the phenomenon did oceur that Charles Otis Whitown
and othiers with simifar convictions about biotogical work ereated a commu-
nity at Chicago that produced students who pursued work of just the same sort
andl v the same way as their advisors. Explaining that phenomenon calls for
studying at some different level of analysis in science, more than simply a
consideration of either the individuals or the institution involved, perhaps
the style of work is the appropriate place to fook. It cannot be coincidental that
rescarchers such as Whitman, Frank Litlie, Willinm Morton Whecler, Charles
Manning Child, Ernest Everety Just, and others of similar scientific approach
all gathered in Chicago. Chicago was extremely influential in biotogy and had
considerable glamour and prestige. it produced results that people associated
witli Chicago. Perhaps that patticular character did lie in the work dene, by
individuals with a patticular vision of biology, within a pecutiarly promising
institutional setting.

CThis paper provides a preliminary exploration of a Chicago style of bigl-
ogy by considering the origins of e University of Chicago as an institution,
biclapy theee, and especially the first chairman of biology, Charles Otis Whit-
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man, who had o driving sense of what biotogy should be and an autocratic:
approach to putting his vision into effect. ‘Fo a remarkuble extent, zoology in
particular followed Whitman's direction. 'This paper therefore concentrates on
Whilnan's role as director and exemplar for Chicago biotogy,

The story told here suggests that there was a characteristic Chicago style
of biology initinted by Whitman, which cxlended beyond Whitman. The Tull
argunient and evidence for that broader claim remains beyond the scope of
this particular paper and tantalizingly suggests a much farger program of study
whiclh would extend 1o all subliclds of biology at Chicago. In addition, any
claim that a Chicago style of biology was unicue would have to compare work
there with work clsewhere. In this paper | want to establish what happened at
Chicago and to olfer prelininary snggestions for interpreting its signilicance.

in the Beginning

An caaly clfort to establish a aplist University of Chicago lailed for financial
reasons.* After forectosure an the building loans brouglt an end to the initial
eflot, a small group of prominent Chicago Baptists determined in (886 10 try
once more, this time in a new location and with a sound financial foating,
They acquired land and souglt owside funding, hoping 10 establish p *“west-
ern Yale,™ Loyal Baptist supporter Thomas Wakelicld Goodspeed, whao
speiheaded the project, sought the support of that wealihy Baplist John D,
Rockeletler.?

In effect, Rockefeller made the new University of Chicago possible. Alter
months of negotiation mvd carclul deliberation, Rackefeller was persuaded to
give $600,000 by the posilive reports from his assistant Vrederick T Gates
and by conversations with sympathetic project supporter Willinm Rainey
Harper. e thereby founded a Baptist college, rather than a more ambitious
rescarch university, with the comdition that his contribution he matchied by
$400,000 from local Chicago supporters. By Sepiember 1890, those support-
ers had pledged more than the requisite amount, and the new University of
Chicago was incorpurated on 10 September. Shortly therealter, Goodspecd
and others sought to lute Harper away from his position as biblical seholur at
Yale University to accept the presidency of the now western universily. !iut
Harper worricd both that the job wonld force him abandon the biblical
shuddy he loved and that the $1,000,000 from Rockefeller and the Chicago sup-
porters would not prove sulficient to build a first-class institution. Evidently
responding to this concern Rockefeter provided a second million dollars, of
which part was to support a seminary and $800,000 was desigaated for pradu-
ale support for-the University. Harper aceepted the presidency in February
1891, despite being pressured to remain al Yale

Harper then settled down to the difficult task of sceuring the best faculty, a
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task exacerbated by recrnitment efforts at Columbia University and Stanford
University at the same time.? With the goal of sccuring a strong arls and sci-
ence faculty of established scholars and surrendering, at least for the moment,
hopes for a technical school as well, Harper began to make appointmeats.

in the biologieal sciences, he first recruited Clinence L. Herrick, a biolo-
gist at the University of Cincinnati who had been ad Denison University where
Harper lad cardier spent some time. This hiving ultimately proved problem-
atic.* Recald that Hasper was a Biblical scholar, not a scientist. Recall also thiat
he was originatly hiring for a Baptist cotlege rather thim Tor a imnjor research
university. In his first appoiniment in science, be looked to a midwesterncr,
Herrick, born in Mionesots and educated there and in Germany, did not then
have a Ph.D. {(although he did complete one later). After a period at Denison,
he weat to the University of Cincinnati in 1889 as chair in biology. With his
special interest in psychobiology, or that borderfand between physiology and
paychology and even philosophy, Herrick could offer Chicago a modern and
puputar area of study. He would also bring his Journal of Experimental Neurol-
ogy. For a Baptist schoo! supported by religious interests, the appointisent of
somcone who studicd the biology of mind made sense; in the lmfguiu, 1lerrick
was & good Baptist. Afller some negotiation about his precise role and sbout
financial details, Harper formally offered Herrick a position, evidently as Pro-
{essor of Comparative Psychology, in June 1891.°

Inhis initial proposals for the department at Chicago, Herrick had stressed
the mportance of undergraduate teaching in particutar, Herrick clearly took
his appointinent as evidence that Harper was at least Tavorably disposed to-
ward hiis plans, and there is even some evidence that Harper may have initialy
considered Therrick for the chairmanship for the biology departiment. ™ It scems
that Herrick expected 1o have charge of al least the anatomy and physiology
sections.” Oun the busis of what he felt was a strong commitinent to his idcas
as well as a firm offer from Harper, Herrick lelt his position at Cincinnati and

- set off for Europe for a year. Yet Tlarper had actually refrained from making

any concrede commitinents beyond the offer of a faculiy appointment. Harper
hud even informed errick in May, and hence before his job ofler, that lie had
nlso entered o negotiation with zoologist Chales Otis Whitman of Clark
University.

in faet, Harper bad corresponded with Whitian sbout the development of
hiotogy at Chicago and had received rather different suggestions frosn those
Herrick offered. Whitinan stressed the hmportance of graduate education and
of both facully and studet research. In December 1891, Whitmaa wrote 1o
Harper that he was “ready to consider the offer” that Harper had made, pre-
sumably for Whitman (o chair the biological sciences at Chicago, i Harper
could promise hin at 1east $30,000 income for biology each year and would
give hiny control. He thought that Chicago offered “the opporlunity to start an
organization in one of the most advantageous regions of the entire country.”
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He then advertised his quatifications for the job, preswmably in patt o con-
vinee Harper to work harder to obtain what Whilman requesied. As Whitman
pointed out, he would bring with fim the leading American zoological journal
and control of the onty national marine laboratory, both considerable attiac-
tions. Whitman also hoped to add an inland luke laboratory sponsored by the
University of Chicago to the collection. As to arganization, fic would set up
zootogy, botany, paeontology, and physiology as the four divisivns of the
biotogical sciences, with anthropology to follew soon alter. Whitiman fel cer-
tain that others from Clark would join the move i Haeper inviled them.®

When it became clear that Chicago could become a full-scale university
rather than a mere modest Baptist college, thanks to a generous donation alter
1891 from the estate of William B. Opden to build scientilic faborustorics,
Harper began to consider seriously Whitman's sugpestions for first-rate bio-
Jogicat rescarch." Harper turned increasingly to Whitman and te Clatk Uni-
versily for inspiration and for gquality material with which to build his faculty.
in fact, the serious problems at Clark in 1891-92 prabubly gave Harper his
first major successes in recruiling in the sciences.

Clark University, like the Johns Hopkins and the University of Chicago,
had been established with grand hopes for providing the best in education
bascd on a slrong scientific and research-oriented foundation. Yet Clark's bene-
fuctor, Jonas Gilman Chuk, turned out to be somewhat fess generous in his
financial support of the new institution than some, at feast, had expected and
fess gencrous than was actunlly needed. Thus President Granville Stanley
Hall, with a Ph.D). and teaching expericace in experimental psychology at
Johns Hopkins, had high ambitions and great enthusiasm but also, incvitably,
problems. In this unique institution designed specifically to offer quality
graduate education, Hall had gathered an impressive group of faculty und stu-
dents in the very lirst year, 1889, '

Financial and idcological differences surfaced quickly, however, so that
Whitman seriously considered an offer to go to Stanford in 1891, 1e decided
to stay atter Hall promised to improve the situation at Clask " But by the third
year, Whitman und most of the rest of the facuity recognized deeper trouble.
After several unsatisfactory meetings in the fall of 1891, in January 1892 a
majority of the full Clark teaching stall signed a vote of no-conlfidence in their
president and formally resigned their positions in protest. Tiey felt that, be-
cause various promises had been broken, they could no longer trust their chiel
administrator.” Hall worked desperately to keep thent, and they did withdraw
their resignations at least temporarily. Yet, as one histerian remarked, Chi-
cago vilered powerful attractions, for "1 think we may be rather sure thal even
if they had been on the best possible terms with Dr. Hall and the Board few of
them could have refused the opportunity (o go into new luboratories, in heau-
tiful buildings fited with every possible convenience, with much more to
spend for equipment, books, laboratory assistants, cic.; with the background
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of & hig city containing rare librarics, medicad schools and other Facilities that
Chuk conld never duplicate, and with no Founder dropping s every day or
s0.7" At least such accouterments are what Harper pramised,

Yet Whitiman hud no desice o jump from one probiem at Clatk to another
at Chicago. e was an excellent and ambitious achininistzator and soupght to
chnily many of the numcrons and superficially tedious details that he recog-
nized as inpottant. Alitbough he hiad resolved that the Cluk sitaation was in-
toberable, he also worricd about the situation at Chicago. Correspondence
Detween Whitiman's fricod, analomist Franklin Paine Matl, and Harper reveals
the critical issues. As culy as 27 Junuary Y92, only a week after the no-
conlidence meeting at Clak, Mall reported to Farper that

Fhave also constantly hnd sy fears that the biological scheme might not
develop. The amount he [ Whitman} sugpgests is not great il abl the depart-
menls me included; the physiological depattiment alone at Coliinbia has a
sudary list of 15,000 and af Berdin over 30,000, Yot witlt these things
clewly in view, | have constadly urged Prof. Whitnrn, and his cotlwsi-
asan has mwst of the tnie been the highest, When you wrote ko hing kast he
fel a Jisde downbearted but the idea of making a biological departinet
with virlous branches (but not Tull departments) represemed seemed first
to mc and then to him a way out of the difficulty. Now | feel more hopelul
andd he tedls wie that he has written a hopeful fetier to you,

On accomnt of much freedom hiese, in spite of our troable (conliden-
tiad}, we cliog to our ideals. You know of Whitinan's organizing abilities. 1
imay add that his students idobize him, 1 yet believe that i the fdeals
which biologists prize so much are again plainly faid before hin that he
will consider the place most favorably.”

In Maveh, Whithan expressed aoticeably preater enthusiasm in o fetter lo
Harper, He sugpested that, although Hall had asked him to withhold his final
decision, he rematned guite interested in Chicago. h fucy, ie would like o
take o colleague or two with him # he went. Clearly he kuew by then of the
Ogpden pife apd the resulting bnproved prospects for a bivlogy building. With
assurances that a sew and moedern biclogical laboratory would be fortheom-
ing, he explained that he could surely decide in favor of Chicago. Yet he re-
mained caions. ™

By 7 Apsid, 1892, the sitvation had beeome more heited and letiers were
Hying. Mall expressed fewrs, perhaps caleadated to push Hhaper toward com-
mitting his support to Whitiman, that Whitman was giving up on Chicapo.
Chicago offered nothing more than a duplication of whit Chik had abready
given, he pointed out. “Now,” e worricd, "1 believe thad nothing short of a
faboratory or its absolule assurance withia the near futwe will induce Lim o
accept.” Hall wanted to hold onto his facully members, and they fouad it difi-
cult 1o teave. Also, Whitman was a skiled negotiator determined to get the
resources be thought necessary to pursue fisst-rike biological research. As a

e o,
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resel of Whilman's 1equests, as well as Malbs, and made possible by the in-
creased availability of funds for the sciences from the Ogden gift, Haper did
pronsise a labosatory.

Whitman expressed his enthusiasm for Chicago once mote inaletier o
Harper on 7 April, while once again wging that “the laboratory is sy in-
dispensable.” Finally, on g Amil, Mall wrole W Hasper that Whitnum haud,
after several hours of arguing and despite all chioets o keep him at Clnk, con-
sented to aceepl Chicago's offer.” Haper arrived on the Cluk campus cight
days Later and conducted his famous and britliantly successtul “raid.” ™ Mect-
ing at Whitman's house with a majority of Clark’s teaching staff, fromn {ellows
1o instructors to full faculty members, Haper made them an offer that many
eventualty accepted. Approximately two-thirds of the entire Taculty and sev-
enty percent of the students felt Clark in 1892, about hatf 1o Chicapgo.™ Hall
reported Tater that Harper even went so far as to try 1o persuade hin Lo join the
“act of wieckape,™ but that all natwally declined * OF the sixteen biologists
ol Clark in 1891-92, Harper reportedly arranged Lo take ali but four to Chi-
cago, although a few later accepted ollers eisewhere. Leaders among these
new recruits From Clark included Whitman, of course, as head of biology and -
zoology, Mall in anatomy, Henry 1. Donaldson in neurology, wid Chinles A.
Strong in psychology.

Herrick no longer wonld hold primacy cven in his own arca ol paycho-
biology, ahegemony that he thought haper had puaanteed hbn from the be-
ginning. On leatning of the new appointments alredy in clicet, abowl which
he had not been consubed, Herrick was evidently Turious and resigned his
professorship before ever really etering it e complained of Hagper's fack of
good faith. Although it may be that Harper exercised imperfect tact in the
situadion, Stoir, Blake, and the archival records st show thal, contry to 1ler-
ricks Letief, Naper did not mislead Herek.™ Harper fusd perhaps alicnated
Heick and feft him cmbittered as well as onemployed, but Wihitman's ver-
sion ol biology at Chicago had quite reasonubly prevailed in the new enviton- .
ment of improved resources and research objectives.™ Haper had, o lact,
obtained a read bargain with the Clark stadl, which fac swpassed anything thal
Herrick had to ofler.

Whitman at Chicago

When Whitman moved to Chicago, he took with him Geosge Baur, Chaules
Lawrence Bristol, Henry Herbert Donaldson, Bdwin O, Jurdin, Frank Ratteay
Lilliec, Franklin Painc Mall, Albeit Davis Mead, Charles Augustus Strong (in
psychology), Shosaburo Watase, and Wiltiam Morton Whecler. Physiologist
Jacyues Loch joined the group soon alter,

tn addition lo the faculty, Whitman also took his own ideas about whit
biolugy should be like and how it should be organized. He hiad begun to sel
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those ideas forth publicly in 1887 with an article considering “Biological tn-
s_i;tiicliul\ in the Universities.” ® Al What time, Whitman was director -of the
Allis Lake Laboratory near Milwaukee, Wisconsin, lullowing a year as pro-
fessor of zoology at the Imperial University of Tokyo and two years as as-
sistand in zoology at Harvard, The varicty of those jobs, with their several
leadership and subordinaic roles, against the background of Whitham’s gradu-
ale work in Germany with Rudolf Leuckart, gave Whitiman comparative per-
spectives from which 1o reflect on what biology should be like.™

At the annual meeting of the American Society of Naturalists in 86, he
had also presented his vicws on biolagical instruction. There, Whitan had
huen stisnulaicd (o respond to suggestions that botanist William Gilson Farlow
had made the previous year, Farlow liad maintained that a vniversity student
must be treated, in cffect, as a schoolboy, subject lo lectures and rote learning
“since his capacily for observing and investipating nalural objects hias been
blunted by a one-sided course of instruction o school.” * Alhough Whitman
agreed with Farlow that observation and tnvestipation were lmportant, he re-
sponded that he had greater confidence in the abilities of able students to con-
duct individual research, Thus, for Whitman, prospective biologists should
not be treated as schoolboys but should be put (o work doing research.

Although he offered noting radically new or controversial, Whitman in-
sisted firmly that Americans should follow the suceessful German model
whercin students engaped in acfive rescarch and began to specialize at an carly
stage. Biology could not advance with mere lectures and without direct par-
ticipation. Nor could biology advance if each biologist alempled to cover the
entire ficld. Such a gencralist approach reflected an archaic Linnacan attempt
o encompass the entire “Systema Niturae™ at once. Whitman acknowledged
that, regrettably, most Americans calling themselves biologists operuted on
such hindsight rather than foresight. e believed that

argument will never distodge them: they ean be reached only through the
leavening inftuence of high examples. A single biological departiment or-
ganized va a basis broad enough to represent every important branch at its
best, and provided with the means necessary to the freest exercise of its
higher functions, would furnish just the example we stand in need of. 1t is
clear enough where we ought 1o look for such examples, but il is not so
clear where or when we shall find them. We have often beard of the *com-
ing university,” but still it coines not. Men and moncy are all that is re-
spired (o create such a departinent, and the country has both. We wail
only lor the rare conjunction of wisdom, witl, and means {or the realiza-
tion of the long-postponed expectation.™

Let Americans build a system of speciatized rescarchers, with biology includ-
ing the areas of botany, zoology, physiology, anmtomy, and pathology, and
with a range of rescarchers of diffcrent ranks within each asea,
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In 1890, Whitman had his chance to effect his proposals when Clark Uni-
versily promised to provide the necessary *“men and money,” with Whitiman
as head of he new biology department there, In his role at Clark and in his
capacity s head of the Marine Biological Laboratory (MBL) al Woaods Hole,
Mussachuscits (since H88), Whitman continued (o preach his missionary
message of specialization in the biological scicnces. But he now explicitly
calted for organization and conperation among the specinlizing rescarchers.™
That call be put into effect at the MBL and at Clark. Yet, as we have seen, the
Clark experiment did not succeed in graduate biology, at least, and the ML
remained essentially & summer station that could not serve as an example {or
all of American biological education. ‘The great example would have o be
built at Chicago il Whitman was to play the parl he sought.

tn considering plans for Chicago, Whitman endorsed his carlier view that
biulogy ought to be divided into scparate instilutes or depariments, following
the German model, Hach of these would then cooperate witl the others as n
part of a coordinated biological sciences program. Thus, Whitman saw biol-
ogy as an integratcd organic unity with specialized parts and not just as the
arithmetic sum of dilferent subdisciplines.™ In a letler of December 1891,
Whitman expressed his enthusiasm for the “new era in the Biology of this
country” and his conviction that zoology, botany, palcontofogy, and physi-
ology should be the four separate departiments with which Chicago would be-
gin, with anthropology to follow shortly. Yet the same Jetter endorsed the
selection of Franklin Paine Mall as head of anstomy, so presumably he in-
tended anstomy to be incliwded as one of the specialties as well.”

In another letier written afler he had accepted Chicago's offer, Whitiman
expressed his vision for organization more visually as follows:

Biology
s A

f 3

Zoalogy Botany

morphology physiology morphology physiology

The zoological morphology side was divided further into zoology, anatomy,
histology, ncurology, palcontology, and pathology, he contended, with an-
thropology, cetlular biology, and experimental biology to follow. Zoalogical
pliysiology was divided into human, general, and chemical physiology, along
with hygicne and psychology. Batany he did not discuss in as much detail,
because he el that one botanical institule could cover all the important work,
Cleartly, then, Whitman saw a broad set of biological sciences, with separate
organizational and research units under the inclusive rubric of biology.
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Actually, Whitman scems 1o have experienced some ambivalence or lack
of clarity in these early cffonts to deline biology, Whitinan seems to have had
trouble deciding between a taxonomic organization, as suggested by his dia-
pram, or the more functionally oriented classilication of departments listed
carlier. Clearly, he wanled o stress the value of separate, independent units of
organization ihat worked together te constitute biology. As to exactly how that
wis to happen, Whitiman initially remained indecisive, 1lis sense of biology
wis. to be tnclusive rather than exclusive and open rather than tightly fimited.
But, again, the specialty units of the biological whole should retain their au-
tonomy and should have definition, as cells do within an organie body.

Following the German ideal of research as he saw it, Whitman believed
that at the institutional level these units should exist as administratively sepa-
rite departments.® Harper did not. Harper evidently decided that, at least for
the first year, biology would remain as one department, with Whitinan as head
angh with- division 1o come later. Finally, as Mail reported to Harper, Whitinan
agreed to one initial department with varieus branchies, because several in-
dependeal depariments would have been too expensive.™ In the second year,
bivlogy did divide into separate, though coordinated, departments of zoology,
aritomy, physiology, ncurology, and paleoniology. At that time, Whitman
became head of the biological division and of the departnent of zoology,

positions that he retained until his death in 1910, After receiving full depart-

mental status, the several departments began Lo branch off in various ways so
that each became more or less antonomous, despite Whitman's initial calls for
strong eoordination. To understand the full story of biology at Chicago alter
the first year, then, we would have to look at the evelution of each of the sepa-
rale units.” Instead of pursuing that study here, I propose in this preliminary
effurt to concentrate on Whitman and the zoology program, with considera-
tion of tiose departiments most closely allied with zoology. ‘The driving ques-
tions arc: did Whitman manage to provide an example of the new biology as
he had hoped to do; and what was the work like?

Whitman in Charge

As the sober and pious Yankee that one biographer saw, Whitman exhibited a
composite of stubbornness and commitment—or what some would call pig-
headedness—to winat hie regarded as justified goals.™ Having been promised
by tarper that biolopy would not have to struggle along with the inadeqguate
conditions he had endured elsewhere, Whitman continued (0 work lor better
laboratory conditions, which he felt had failed to materialize. aving sct his
sights on a linancially solid MBL, supporied by Chicago, and on an inland
bivtogical laboratory and farm, be lobbicd hard for support. Having been led
1o believe that he would continue Lo have a secure, high-quality group of fac-
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ulty and students, Whitman also fought to retain his best people and 10 obfain
better conditions and resources for those researchers, fn alt these arenas, he
experienced frustrations and seibacks, Never a paticnt man and not one to ac-
cept compromises easily, he sulfered as a result of bis battles both at Chicago
ad at the MBL.Y

Concerning buildings, Whitman was willing, though reluctant, to accepl
some crowding in the very first year with the {ull expectation of having that
situation remedicd in the second. Yet the sceond year found the then multiple
departinents moving from one set of crowded quarters into another crowded
section of the Kent Chemical Laboratory.™ Whitman weote again and again to
Haiper that if the university could provide for chemistry, then why not for
biology? In fact, Harper had promiscd $150,000 for biology buildings and
the board of trustees had stated their intention 10 appropriate the designated
funds. But intention proved stronger than action for a few years. In 1894
Tarper acknowledged the need for adequate housing for biotogy, with its spe-
cial requirement of *“the most carclully adjusted accommadations,” as the
greatest need of the university.” Yet who would build this building?

Iiclen Culver did. This remarkable woman had inherited the considerable
estale of Charles J. Hull and had contributed ta Chicago's weli-being in other
ways before she determined to help the University. On 14 December 1895 she
wrole 1o President Harper and declared her intention to make a gifi “devoted

to the increase and spread of knowledpe within the field of the biological
sciences.”

1 mean to provide: (1) That the gift salf develop the work now represented
in the several biological departments of the Universily of Chicapo by the
expansion of their present resounrces; (2) That it shall be applicd in part
to an intand experimental station and 1o a marine biological laborsiory;
(3 That a portion of the instruction supported by this gift shall fake the
form of University Extension Lectures on the West Side of Chicago.
‘Fhese lectures shall commanicate in form as free frony technicalities as
possible the resufls of biological researcly.®

Actually, it seems that Harper had to talk her into giving the money 1o biology
rather than 1o the arls as she had originally intended, but they did agree
finakly."

Wisitman was especially excited at the prospects for his infand laborory
and for the MBL as well as for Chicago. But the various interested partics
eventually decided to spend all the money for biological buildings at Chicago
instead, ‘Tic West Side lectures scem to have evaporated as well. Rather than
crecting one building, they decided 1o construct a quadrangle of four show-
case buildings. The zoolopy, physiotogy, anatomy and botany departments
each acquired its separale building, united by walkways and cloisters, which
allowed some autonomy as well. At Helen Culver’s request, the university
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designated the unit as Hull Court, a cluster of welt-designed buildings also
equiipped with modern apparatus Hirough this benefactors further donations,
As Whitman recerded at the grand comerstone laying,

'I‘Iu_: Calfvcr gift came (o us att as a grand surprise. Qur eatlicst days in the
University were spent in the garrels and kitchens of a tencment house, We
were then tendetly transferved (o the unused corners of Kent Chemical
Laboratory where . . . we strugpled for three years lor bare existence. . . .
Just as our hopes had cooled to near the Treezing point came . . . the
story, told in all the brevity and gravity that befit great deeds: *A gifi of a
mitlion to Biology."* '

The buildings opened in 1897, and biology was placed on a solid ground for
the first time at Chicago.®

Wilh buildings eventually in place, Whitman still worricd about the ML
{uul his ptans for an inland experimental station. In 1902 he almost succeeded
in puiting together a plan to provide linancial security for the MBL, but the
plan involved giving some control—or at least apparent control—1o a group
of people from Chicago, an idea that the MBL trustees vehemently opposcd.
in f’ucl. some of those trusices complained that Whitman and Chicago wete
trying o take over the MBL. This charge hurt Whitman deeply because he
had worked so hard, and at considerable personal cost, (o maintain the MBL,
as 4 truly national facility nol connecied with or controlfed by any one univer-
sity or financial group. 1le believed that the offer from a group of Clicago
gtppurlcrs did not in any way threaten the MBL's continucd independence and
feh betrayed when others found his intentions suspect.*® In tura, Whitman op-
posed an alternative plan for the Camcgic Institution to support the MBL
which would have entatled a shift away from the strong leaching tradition to :;
rescarch focus, as well as some loss of control. Alter the dilficult negotiations
of 1902, Whitwman in effect gave up the directorship of the MBL 1o his as-
sistant Frank Lillie, even though he did not officially retire from the position
until the laboratory’s twenty-fiest birthday, in 1908,

While the MBL grew inereasingly successful despite its financial contro-
versies and its lack of support from the University of Chicago, Whitman's
l(.mg-:mlicipalcd inland biological station never materiatized. Probably ever
since his time at the Allis Lake Laboratory, Whitinan had envisioned an in-
lm.nl experimental rescarch station, which, hie atded later, could also provide
animals and plants for the luboratory research in Chicago, a Fanction that he
later assigned to his prospective biological farm. Liven in his earliest corre-
s;.mndcncc witlh Harper outlining the directions Chicago ought to follow in
biology, Whitman stressed the marvelous opportunity offered by having a lake
biological observatory, as he then envisioned it. As he pointed out, " Our lo-
cittion combines so many natural advantages in the wziy of lakes and rivers
that we can easily lead the world in this wotk, A Lake Hiological Observatory
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such as | have supgested in our *Progriunme,’ in combination with A Muariue
Observatory will make us masters of the situation, and place the sciences of
fife, Physiolopy, Mediciue, and wf the rest on a footing that will simply sur-
pass anything hitherto known in the world.” We have the MBL already, he
pointed out, so

shall we fail 10 take the finishing step—1that of planning a Lake Obser-
vatory for experimental research? | am swre your plans e oo {arpe 10 let
this opportonity slip. "This is something that to my mind will add much
more 1o the cnduring fame of this university than the establishment of an
astronomical observatory . . . {beconse] the former stands (or something
st other universities are not likely to duplicate, and for somcething that
the biological sciences the workd over will pay homage oY

Despite repeated pleas such as this, Whitman never persuaded Harper or any-
one clse to undertake the establishment of his inland faboratory. ielen Culver
had intended 1o support the project, and presumably would have doue so Leard
nol the cconomy caused the buildings for the Chicago campus to absorh so
much of her gift. Only les, under Whitman's successor Frank Lillie and with
Liliic's money, did Chicago begin to approach the Facitity that Whilman had
envisioned, though by then in a different form more along the tines of a bia-
fogicad farm. ™ .

In addition 1o his problems with buildings, moncy, and attempts to de-
velop new facilities such as the intand laboratury, Whitman also hiad the usual
troubles with and about faculty and students. Whitman sceins to have inspired
great loyalty from many of his faculty members, especially in the easly years
when he took a more active role in departiinental administration ad when the
group remained refatively small and congenial, Butl he did ot always have
such success with Harper, and there were nuerous skitmishes over the num-
ber of faculty positions, the number of fellowships for graduate students, and
saliny suppott fo facalty, In 1894, for example, Litlie graduated and left for
Michigan and then Vassar Cotlege, moves that Whitman very much regretted
but coutd not prevent. Fortunately for Whitman, he did bring Litlie back to
Chicago as an assistant professor in 1900,

Yet that success of 1900 followed on a particularfy trying year, n which
Whitman, probably not coincidently, had begun to withdraw yuite consider-
ably from depastmental affairs, In 1899, Chicago lost both Williasny Meorton
Wheeler and Shosaburo Watase, Harper had complained that Watase, in par-
ticular, was an “expensive huxury.” 1lis smali class enrolhnents condemned
him, in Uarper's practical cyes. Yet to Whitman, Walase was “the broad-
est and soundest student of celufar biology in America,” even swipassing
Edmund Beecher Wilson. In addition, Watase was rare in his combination of
physiological and morphological work, and of plant and animal studies. Al
advanced students in celular biology, whether in Botany, Zoology, or Anat-
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omy, ought to go to Watase,” Whitman insisted.” Because Watase gave
“honor to the University,” Whitman felt that 1larper must keep him. Yet
“Harper remained sufficiently noncommittal that when Watase received a sobid
offer to return 1o Japan to teach, he went unhesitatingly, Harper similarly
failed 10 understand why keeping Wheeler was a high priority, and Wheeler
lelt for a distinguished carcer at the University of ‘Texas and then at Harvard,

Also in 1899, Whitman needed to replace the paleontologist George Baur
who had originally come with Whitman from Clark and who had recently
dicd. Whitman had fost three positions by 1899, partly through what he proba-
bly regarded as Harper's lack of proper support. Te add further insult, Harper
proposed to give Whitman only two positions 1o make up for the theee. Pre-
stwmably Harper thought that Watase, with few students, did not have to be
replaced. I addition, the continued arguments over whether palcontology
properly belonged in biology or geology had left Baur with few students.
Whitnian was outraged. In a lengthy lelter lambasting Harper's descent o
“the level of the Mississippi Valley,” he deplored the loss of men and ihe
unfullitled promises for equipment.®® Chicago had once been the best, he
wrote, but no longer. In the face of what he saw as a hopeless lack of supporl,
he nonetheless still proposcd to hire the very best scholars available, mnely
Vrank Lillie and Thomas Montgomery. In fact, he did not succeed in appoint-
- ing Montgomery, who was then comfortable ut Pennsylvania, but hired
Charles Davenport instead. ‘The disaster was perhaps not so horrific as Whit-
man presented it, but replacing Wheeler and Wadase with Lillic and Davenport
did change the emphasis of the department somewhat, especially in moving
away from cytological and behavioral studies,

In all these episodes of hiring and of fobbying for resources generably,
Whitman played a strong directive role and held his convictions as inviolate.
He hated 1o compromise when he felt he was right. Although lie undoubtedly
nnaged at times to irritate Harper and other administrators, it must have
been clear that Whitman was doing an exceptional job. ‘the department of
zovlogy produced the largest aumber of Ph.DD.’s, and succeeded in finding
them jobs, often very good positions not limited o the zoological subsct of
bivlogy. Zoology il an impressive research and publication rate, as revealed
in the university's Decenniol Reports. With Whitman's editorship of the Jour-
nal of Morphology and the Biological Lectures, as well as his role as founder
of the Riclogical Bulletin, in addition to Whitnan's and then Lillie’s diree-
torship of the MBL., Chicago visibly excelled throughout the United States,

At Chicago, Whitman dominated the zoolopy department with his auto-
cralic style of feadership. Whitman was never “one of the boys.” * |le made
the major decisions, amd he suffered or rejoiced largely alone over the result-
ing failures or successes. Dedicated above all to superior rescarch, Whitman
never wortied much about formal lectures or other typical aspects of univer-
sity fife.” He ignored many of the formatitics and other trappings of academia
as well. Most of his colleagues scem to have respected his approach and to
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have admired bis high ideals, Yet if conditions were then anything like today,
we can be sure that his aloof and dictatorial approach did aot please cveryone,
especially administrators. Perbiaps Whitiman failed 1o get as moch as he
wanted from Harper at times because he did not realty work with Harper, Yel
pethaps he did well at other times because he so clearly believed in whal he
was doing nnd so clearly oblained impressive resulis.

Whiatever the attitudes toward Whitinar's leadership in the early yeas, as
Chiengo became betler established and as other departments began competing
more successfully for funds, Whitman withdrew increasingly from admin-
istration and concentrated on his own research with pigeons. Morcover, he
established his pigeon colonies at his home rather thin on campus {for various
reasons), and he increasingly absented himsell from the university. As Lillie
ook over the actual running of the department not long after his arrival in
1900, he moved toward a more participatory form of control thiat worked well
lor the dificrent groups with their evolving goals. Much of the work remained
the same under Whitman and Lillie but with changes of empliasis and detail.

Whitman as Teacher

Mall cited Whitinan's excellence as a teacher as yet snother reason that Harper
should make every effort to obtain Whitman for Chicago. Yel Whitnan, like
Mull himsell, clearly excetled in some aspects of teaching and not in others >
Whitinan disliked undergraduale teaching and generally avoided #. Even
graduate instruction he accomplished more through visils to the students at
their laboratory desks than in a forinal classroom setting, thereby foltowing
the model of his own German mentars such as Leuckart.

‘The earliest cvidence of Whitman's approach to teaching comes from his
visit to the imperial University of Tokyo. There, in a very short time, Whitinan
altracted great respect froem his four students, each of whom continued his
roological research alter Whitman left. As those students recalled later, Whit-
man emphasized the iportance of carelul, detailed work, with technieal
necurpcy the basis for success. As one student recorded, “His way of supey-
vising our work was very kind and earnest. Twice a day, once in forenvon and
once in afternoon, he asked about the progress of the work amd then gave
us nccessary criflicism and suggestions, To fook after the work of the sty-
dents twice a day, is the way common in German amiversities. Weisimann in
Freiburg vsed to do the same. " * In Tokye, Whitisan hiclped students 1o learn
English and German; he tntrodueed them to fundamental problems of the day
and 1o current techniques; he tsught thens how (o carry out research anak shape
the resulls into publishable form. Ounly occasionally did he lecture to his stu-
dents, and then primarily as an introduction to recent books er tmportant
ideas. 1iis training system worked well for his Tokyo group.

His approach also worked well in the early years of the MBL. There Whit-
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man collected a proup of promising young rescarchers and arranged for them
1o teich the courses, which he insisted should forma vital and essential part of
the MBL program. From the very first year, when the MBL bad a total of only
seveatcen people in attendance, Whitman refied on othiers to do the direct
teaching.® e organized the Taboratory and its set of courses, then taught by
example and by fooking over the shoulders of rescarchers involved in woik he
fousd interesting. Cornclia Clapp, one of the students of that first year at the
MBL and a much admired researcher there for the rest of her life, repartcd
that she especially loved the MBL that first ycar. It was quiet and she appreci-
ated the low-profile support that Whitman gave the students. ™ In fact, Clapp
adinired Whitman and his work sufficiently that she decided to attend the Uni-
versity of Chicago for her Ph.D., the first such research degree readily avail-
able in biology 1o women.” It became part of the yearly routine for Whitman
to pack up his nccessary malerials and his students and head for what Dritish
zoologist . Ray Lunkester had fabeled the “spasmodic descent upon the sea-
shore.” ™ Thus, work al the MBL and at Chicago blended together during the
caurly 1890s, and the combination helped to cement the feeling of community
and cooperation in research that Whitinan regarded as fundamental.*®

Al the MBL after the first year or two, Whitman began to build a research
program that new students were expected 1o join. As idmund Beecher Wilson,

idwin Grant Conklin, and Whitman began to recognize the potential signifi-
cance of their overtapping rescarches into the details of carly cel! lincages of
developing organisms, Whitman encouraged other students to participale willt
“studies of dilferent organisms.* Cefi-lincage work, inaugurated by Whitman's
work on lceches, involved the tedious, meticulous tracing of exactly what
each cell dacs as it undergoes cell division after celi division: What is each
celb’s lincage? ladividuals working on different organisms {hen compared
their results and discussed aliernative theoreticat interpretations ol the differ-
cnces and simitaritics in developmental patterns and processes. ‘This cell-
fincage and related work on carly development became the hallimark of MBL
and Chicago rescarch during the first decade.

When Frank Lillie decided in 1891 1o go to Clark University to study with
Whitwman, Whitman vrged him to begin that sununer by attending the Wonls
Hole session. There Lillic fearned that he was expected to join in and pursuc
cell-dineage work. The only real question concerned which organism he would
chwose. He decided to work on the freshwater clam, Unio, thinking that it
would provide useful comparative information. ndeed it did, But Lillic bad to
lug his heavy buckets, bools, and other npparatus by 1rain back and forth to
the ncarby town of Fatmouth to obtain the freshwaler species.® Notwithstand-
ing the extra effurt, Lillie clearly felt privileged to be a part of such an aclive
and friendly working. group of rescarchers as he encountered in Woods lole.
Whitman's approach to graduate supervision succeeded in attracling such cn-
thusiastic, eager, hard-wotking, and {oyal students.
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AL Clark University, despite is srientation towatd griduate wutk: Whitiman
had had only a few graduate students during his two years on the l;.tcuhy. As
11all noted at Clark, Whitman “had never taught and found e rcqum:uul:m of
our minimum of two hours weekly somewhat irksome.” " I‘rcsufnnhly. in the
taboratory he continued his over-the-shoulder approach to eaching.

Whitman acknowledped in his first Decennial report to iln_rpcr that the
zootopy department at Chicago, as at Clark, ek adwarys (:l-ll]‘l!.li!.‘i!?'.(:d rcslcurch
with considerable success. Also as at Clark, Whitinan paid Hitle gitcnlmn o
undergraduate education al Chicago and cared iiu.lt? a!n.a‘ul enrofhments amd
lecture offerings. By 1897, he rarcly appeared in his office because he was
working at home with his pigeons.** His approach to _gf:ndu;\ic slm‘icnis con-
tinucd along his carlicr lines, only perhaps with pot quite such mu.furm suc-
cess in the larger enviromment of Chicago. As onc student, Horatio Hackell

Newman, reparied:

1r. Whilinan's treatment of his graduale students was sc.unewh:u ‘hursh.
His plan was to fet cach student work out his own salvation. tu brief; he
used the “sink.or swim™ method. Sometimes his resull was good, some-
times bad. The present writer's cxperienee was simitlur to that of several
others. When | was first appointed a Fellow, Dr. Whitiman f)y cogrespon-
dence mmediately assigned me a rescarch progran. “Ihe Origin of
Metamerism,” using the annclid Podarke, a8 u.mlcr!ai. | was told to go o
Woods Hole, to study the development of this specics mu_.i lo presesve ail
stages for microscopic examination when 1 came (o Chlicago in the au-
tumn, No reading was suggested and no directions werc givei as tohow to
go abuut the work. 1 did as | was told, collected stages of development il
swmmer. When these were examined in Chicago it was found that no met-
amerism had oceurred, but that larvac had retiogressed in laer SWges.
Lvidently some special food was requirced _for jater development. Here a
fitlle guidance would have obvisted the [ailure. Of course, 1 was a0
yutng and ignoraat in biology 1o have been pul on nty own, fiml this indtial
jailure nearly. made me give up trying to be a biotogist. Forlunately for
theny, many other graduate students of Dr. Whitimius camc through the or-
deal without damage Lo their sell-contidence ™

Actually, so did Newman, or at least he recovered his fac.lf-gtvuali(lcucc subfi-
ciently to complete his degree at Chicago in 1905 and to join the {aculty these-
after (in 1911).

i Tact, the zoology department had by far the largest pumber of sfufk:n!s
and largest sumber of graduates of the biotogical (.I;?parimcnls at lelc.agu
throughout Whitman's time there, as he enjoyed pointing oul tu.lhir!lcr. The
Jist of Ph.D. degrees awarded in zoolopy, undet Whitinan's Icadcrshlp': dem-
onstrates his success in attracting students bath to Chicago and into his own
arcas of research {sce Appendix). The particular set of subjecls covered was

unigue to Chicago.* A few of the Ph.D. sludents nay have worked with ad-
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visurs other than Whitman, yet Whitman exerted an important impact on
most, introducing them 1o a research commumnity and 10 his set of research
problems and methods that then guided their own work. My cursory and un-
systematic fook at theses from Chicago and from Johas 1opkins, Hlarvard,
Princcton, and Yale at the same time reveals a decidedly stronger emphasis at
Chicago on early development, cytology, relstions of embryology to evolu-
tion, behavior, and study of organisms as a whole, afl of which characterized
Whitman's work,

Whitman clcarty worked hard to establish the sort of sctting he found ap-
propriate for a major research university. Ile worked lor buildings, equip-
ment, » marine laboritory and funds for students to do their rescarch there,
and to obtain and retain the best faculty. "FThe Chicago department produced an
impressive mumber of Ph.D.’s, a remarkable number of whom became profes-
sional biologists and continued their resenrch after graduate school.® As an
adwministrator and graduate teacher, Whitman was exceptionally successful.
Yet none of this successfully addresses the question whether Whitman gener-
ated an identifiable Chicago style of work in biology, or at least in zoology.
For an answer, we must look at Whilinan's particutar research and at (he im-
pact it had on colleagues and stdents at Chicago. Were there problems, tech-
niques, assumptions, frameworks, or general approaches that characterize
Whitman's work as well as the work of the Chicugo zoological community?
Did Whitman inaugurate a Chicago style of woik?

Whitman as Researcher

In his earliest study of living organisms, as a boy, Whitman was attracted (0
birds. At age twelve, in 1854, he had a pet blue jay, and young Charles taught
himsell taxidermy in order to stufl and mount his pet when it died. 1le devel-
oped a strong fascination with natural history gencrally.” After failing the
pliysical examination in the draft for the Civil War, presumably because of
poor eyesight, Whitman cotered an academic career, studying at Bowdoin
Coliege and teaching school to earn his way. It was only alicr attending Lonis
Agassiz’s Anderson Schoot of Natural History al Penikese I5fand in 1873 and
1874 that Whitman decided to study biology. During thase summer sessions
e kept largely 1o himseif but explored and questioned.® On deciding to be-
canie a professional biologist, he went to Germany in 1875 1o study natural
history. 1le chose to work in Rudoll Leuckart’s taboratory in Leipzig, where
he lcarncd the most advanced techniques for scctioning, staining, and prepr-
ing materials for microscopic study.*

Yor his Ph.D. dissertation, Whitman decided (o study the embryology of
several species ol the leech Clepsine rather than the ascidians be had exam-
incd at Penikese.™ He obviously spent considerable time in the fibrary, re-
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viewing eatlicr work on the leech as well as work on the developmental
problems he found interesting. He probably concentrated on embryology, as
so many others did at the time, beeanse of the excitement about early develop-
mend, stimulated in part by discussions of evohutionary questions and in part
by technical advinces that occurred between the 18505 and 1870s. In his dis-
sertation, Whitman made it clear that he felt he had entered that vital world of
morphological rescorch and all stages of emtly development that Leuckart and
others inhabited.” From the very fonmation of the epg cell to fuli development
of the differentiated newrutar stage, Whitman used the most advanced tech-
nigucs and meticulously detailed his observations and their significance in
tight of other studies on the same and related species. Comparisons with ver-
tebrates in particotar revealed the degree of simifarity and probable gencalogi-
cal relationships of these leeches to other life forms.

Of special interest in Whitiman's dissertation, given bis later emphasis, is
his discussion of cleavage. Recent histological wotk with improved tech-
niques bad demonsteated ihe developmental significance of cleavage lor a
ninnber of researchers such as Alexander Kowalevsky, Edouard van Beneden,
Williclm 1lis, Carl Rabl, Leuckart, and others. Presumably, sescarchers in
Leuckart’s laboratary were predisposed to believe that, as Whitman wrole,

in the fecundated egg slumbers potentially the foture enbryo. While we
canntl say that the embryo is predelineated, we can say that it is predeter-
mined. The “1listogenciic sundering™ of embryonic elenients beging with
the cleavage, and cvery step in the process bears a definite and invarisble
relation 1o antecedent and subscquent sieps. . . . It is, therefore, not sur-
prising to find cerlain important histological differentiations and funda-
mental structural relations anlicipated in the early phases of cleavape, and
foreshadowed cven before cleavage begins.

Such a position specilically denies that the embryo lies sirictly preformed in
the cgg and must simply grow. Rather, the egg parts are more tike building
blocks that mwst be put into their proper places (o have value for Tvdwie dif-
ferentintion, Such features as bilateral symmetry appear early, white other
fentures follow Jiler heeause “the egg is, in a certain sense, a quarry out of
which, without waste, a comphicated struchmre is to be built up; but more than
this, in so far as it is the archilect of s owa destiny. The raw material is lirst
split into two, four, or more buge masses, and some or all of these into sec-
ondary masses, and some or all of these into tertiary masses, &e., and ot of
these more or less unlike Tragments the cibryona! building-stones are cut,
and transported to theie places of destination.™ ™ ‘That cleavage processes and
patteras have a significant role in effecting dilferentintion Whiknan did not
doubt, but that fact played only a small part in his research of 1878,

In 187980, Whitman went 1o the Imperial University of Tokyo where he
pursued his developmental study of leeches. Then a visit to the Naples Zoo-
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- logical Siation during his return trip (0 the United States in 1882 and an
-:!ssislzuat-shi;: in zoology at §larvard University's Musewm of Comparative Zo-
ology under Alexander Agassiz from 1882 to 1886 took him tu other, related
smd‘i‘cs. Whitman published a series of articles on microscopical methods,
leuding eventually {0 a very useful book outlining research techniques. as well
as to several substantive papers from his work in Japan, Naples, and the
Unitcd States.™ Oaly in 1886 did he return dircctly to his studics of early de-
velopmental stages and 1o the significance of cleavage. At that time, he was
lirector of the Alis Lake Laboratory near Milwaukee, Wisconsin, and had
convinced Hidward Phelps Allis 0 support an American biological journal.™

When that new Jonrnal of Morphology appeared in 1887, Whitman in-

cluded two of liis owa studies, which considered respectively the origin and
fate of the germ fayers in the leech Clepsine, and obkinesis (or cell devetop-
ment). Both papers stressed the importance of cytoplasm as well as the nu-
clens in development, insisting that any hypolhesis that stressed the role
of the nucteus to the exelusion of the eytoplasm simply could not explain
l!.lc facts.™ Both nuclear and cytoplasmic forces work together, Whitwian in-
sisted; we must therefore recognize that a variety of forces, influenced by he-
redity as well as by present conditions, direct alf developmental stages and
that we must move beyond the study of patterns to look alse al processes if we
me ‘lu understand development.™ At the MBL, Clark University, and Chicago

\.thumn inicrpreted this concern with both patterns and processes at the sm}u:.
time as a call for both maorphological and physiclogical work. Individual re-
scarchers might concemteate on one side or the other, just us individums would
?i;uc)sc different organisins, but these specialists must then work cooperatively
in order o carry out proper biological work,”

Whiat Whitman olfered in his wosk belore arriving at Chicago was a very
sodid demonstiation of the most advanced microscopical techniyues and meth-
ods, a (!cc,p acquaintance with the English, German, and French literatwe
cancerning development, and an awarencss thal many important questions re-
nained vpen with merely suggestive lines of attack or preliminary hypothe-
scs.._" Whitman was fully aware that rescarchers disagreed on many points and
on tfuerprctaliun. Carcful technique, thorough Gamiliarity with other work
cautious sorling out of possibilities, and working toward Tacts and solid iulcr:
pretations shoutd characterize biological work. With (his set of approaches, he
framed a style of bivlogical work that was adopted by a growing (:ummunil’y.

At the MBL, Edmund Beecher Wilson had begun to conduct his own
studics of early development of the annclid Nereis. Like Whitman, Wilson
became convinced that the carliest stages of egg formation and cspccialiiy
cleavage had signiicance for later differentintion.™ Whitman and Wi!étan diy-
m'mscd their respective work, and Whiltiman cscowraged Wilson (o chnlribulc
his results 1o the new Journal of Morphology, As Wilson lectured (o the em-
bryology course each swmmcr, hie carricd his conviction about early develop-
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ment 1o new biologists as well. Lo 1891, whea Witson learned that Ldwin
Grant Conklin, then at the U.S. Fish Commission, was also stidying carly
developmient, numely of the gastropod Crepidida, Wilson went to talk with
Conklin and invited lin to the MBL 1o speak with Whitman. Whitbian cn-
couraged Conklin to contribute to the Jonrnal, then invited him (o join the
MBL. stadl for the next summer. This move touk Conklin away from the em-
phasis on later, germ layer stages of development, which his Ph.D. disser-
(ation advisor Withiam Keith Brooks emphasized, andd toward Whitman's
concerns. Thus, at the MBL Whitian began to develop a communily of rc-
searchers willh common goals, carrying out their individual studies on differ-
ent organisms and then comparing resulls. Such comparisons would yield
aseful information for establishing gencalogical or evolutionary relationships
as well, Whitman, Wilson, and Conklin believed, and they alb regarded im-
proved understanding of evolution as vitally important. As the 18905 pra-
gressed, Whitman also began to Tocus his atiention and Hhat of his scientilic
community on major theoretical problems dircctly concerning development
and heeedity.

One such problem concerned the status of the cell theory. As Whitinan
recognized, “Lach cell feads & doubde life; an independent one, pertaining o
its own development alone; and another incidental, in so far as it has become
an integral part of a plant.” * This view had receatly rcemerped with furce in
researches claiming (hat parts of an organism, such as an isolated blastomere,
could separate themselves Trom the organism and still develap independently.
Yot developnient also requires organization. The celis do not operate com-
pletely independenty, bul must be integrated as part of a whole organism.
The relations ilm(mg the cetls are as important as the cells themselves, so that
“cvery clementary part possesses a power of its own, an independent life, by
means of which it would be enabled to develop independently, i the relations
which it bore 1o external parts were but similar to those in which it stunds in
the organism.”™™

As a result, organization is key. Lvidence from hall and quarter embryo
experiments, which suppested that celi division divided predefinented arcas of
the cgg, did nothing to undercut Whitman's absolute canviction that organiza-
tion of the whole organism is nceessary for normal development to occur.
Whitman endorsed Thomas Henry Huxley's view that “they Jthe cells] are no
more the producers of the vital phenomena than the shells scatiered along the
sea-beach are the instruments by which the gravitative force of the moon acts
upon the ocean. Like these, the cells mark only where the vital tides have
been, and how they have acted.”* Given his emphasis on organization of the
wholc. on what Whitman cafled an organisinal viewpoint, the way to under-
standing development necessarity lay will addressing processes, such as

clenvage, of the developing whele. Patierns such as occur in the production of
metamerism served as obvious paths of inquiry. Such concentration on the
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organization of the whole, approached in a varicty of ways, characterizes the
work of many Chicago biologists.*

With the Biological Lectures presented to the MBL community and in-
tended to address shared concerns, Whitman encouraged discussion of prefor-
mation and epigenesis, of the relative roles of the nucleus and cytoplasm, and

- of the validity of “organic pliysics” to parallel organic chemistry. Most of the
lectures it neatly together around the general themes of understanding the pat-
terns and processes of development, particularty cardy development. Most of
the Ph.D. students from Chicago worked on problems within thal gencral
framework as well, with many goiong on to advocate an organisiial approuach
1o biology therealier, As Newman noted, Whitinan usually suggested the siu-
dents’ beginning research topics and the approaches to them and continued to
exert a powerlut influence thereafter. .

‘The influcnce also becomes apparent as some of the students’ dissertation
projects reflect Whilman's rather abrupt shifl of emphasis after 1897, la 1897
the MBL suffered a severe financial and ideclogical crisis in which Whitman
insisted unyieldingly that the laboratory must become a teuly nitional rather
than merely local organization and that it must hive sullicient operating funds.
Evidently, it was in 1897 also that Whitman rcturned to full-time rescarch on
birds, afier beginning to develop a pigeon colony in 1895, After considering
early development studics and the evohitionary relationships that these studics
reveated, Whitman may have decided, as others did, thal more productive
resulls in developmentad studies lay elsewhere, All the comparative studics
had established much about development and {he sigaificance of cleavage but
less about farger guestions, especially those concerning evolution. Embry-
ologists had begun to move toward other, move manipulative, experimental
approaches, whereas Whitman chose lo move in other directions.

Lven while stressing development in his early work, Whitman hiad also
exantined those other aspects of the natural history tradition perpetuaied by
Agassiz: beredity, behavior, life history, and the anfomical details of or-
ganisms. The behavior of leeches, for example, had raised for Whitman (he
question of whether they acted instinctively or had some other Torm of intelli-
gence. By 1897, he had begun 1o focus on that work and 1o turs especially to

“pigeons for fusther evidence about behavior and evolution. Pigeons made
sense at Chicago as marine organisms did not, because he now wished to ad-
dress problems requiring live sather than prepared organisms. Al lirst, Whit-
min transporied his pipeons between Chicago and Woods Tlole by (rain,
carrying the birds with his other baggape so he could properly enre for them.
When the raitrond olficials finally forbade this practice and required the birds
to travel by separate express, many more dicd—too many. “Indeed,” Lillie
recadled, *'the transfer became an inlolerable burden, and he relinguished his
charge of affairs at Wouods Hole rather than curtail his own research.”™ As
Burkhardt (in this volume) shows, studying behavior of living organising, and
espeeially of birds, entailed considerable cost,
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Although Whitnum actually published very little of his work on pipeons,
lie did amass tremendous amounts of rescarch resufts, which bis studemt Oscar
Riddle shepherded imto press after Whitman's death. Riddle was just one of
the several students who tusned with Whitman to pigeons and to problems of
heredity and evohution. Yet Riddie was undoubtedly the closest and nost loyal
fultower, who speat most of his carcer working with Whitman's pigeon colony
at Cold Spring Harbor where they were, in elfect, banished alter Whilman's
death ™

The Chicage zoology department never fully cmbraced Whitman's par-
ticular brand of evolutionary or behavioral study, or his pigeons, in the way
that they had the work on development and heredity, even though the univer-
sity had begun with a strong interest in neurobiology and psychiobiology. Stu-
dents such as Riddle and Wallace Craig, who moved into behavioral studies,
did not fit into zoology or cven into biology more generally, as Whitman him-
sell did not alter 1897 or so. Perhaps this division resulled because Whitman
had so cffectively established the study of development and heredity as appro-
priate that the zoalogy department had trouble accepting this shift to another
sct of problems. Perhaps, as Burkhardt suggests, the department had trouble
accepting Whitman's failure to publish and his reclusive retreat to his back-
yard bird cages. The reasons for Whitman's shilt, as well as the subscquent
resistance by the department that he had himself built so painstakingly and
with such investment of personal resources, deserve furlher Investigation,
which will carry the story into the twenticth century,

Conclusion: The Chicago Style

tn wmy view, a biological style is characterized by a shared sct of problems
regarded as appropriate, techniques repuded as usclut, and approaches re-
garded as productive, Those sharing a style paticipate in stmikar sorts of day-
to-duy activitics because they have siwilar attitudes and approaches, Chicago
did develop a style of work, 1 believe, a style based on conmitment to the
study of organization of whole organisims (and pupulations} and to covpera-
tive nad comparative study.

" Ihe list of researches and researchers in zoology, amd associated fickds,
also reveals a continued strong conumitment to problems of development and
hieredity, as do the lists of courses and sewinar topics. Stmilar questions were
asked, namely, what morphological patierns occur, und what physiological
processes shape the development of the whole individual? Specifically, how
do the organism and its parts act as a whole? Using a combination of tradi-
tional and up-to-date istological and microscopical techniques, as well as
study of the organisms in their natural envicomments with summer trips to the
MBL., these researchers pursused a wide range of separate but related ques-
tions. ‘Their repeated sojourns to Woods Hole undoubtedly helped to create
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the sense of shared mission that was lacking at other schools, for no olher

rescarch institution sent so many students, younger investigators, and fnstiue-
joes to the MBL cach year as Chicago did {or to any other research taboritory,
it scems).™

Equally dmportant in altowing Chicago to develop a persistent style of
work was Whitman's neglect of undergraduate instruction, which periniited a
highly speciadized program of study. Other schools had to be more practics
because, in addition 10 offering undergraduate study, they might also serve
medical schools or agricultural interests. Chicago, as Pauly has shown, Hirted
wilh but never embraced medicine.” Also, those with older programs olien
wete dominaied by traditional nadurat historians, concerned with broad evolu-
tionawy questions and not specifically with carly developinent. Some newer
programs stressed experimental work, often on very specialized subjects, so
(hat the leading rescarchers moved toward more radically manipufative experi-
mental programs.™ At Chicage, Whitman generally ‘avoided hiring people
wilh such concerns and simply did not listen if he was advised to pursue inter-
ests he did ot find important, 1le wanted people who could work coopera-
tively togethier, who had shared convictions about problems, methods, and
approaches but not nccessarity any body of shared doctrine. Dy the time
Lithe, who was much more open in approach and cooperative with aduia-
istiators, took over, the pattern was successful and well established. Chicago’s
rescarch style remained largely intact with such rescaichers as Lillie, Chasrles
Mimning Chitd, and Charles Benedict Davenport.®

What Lillic changed in the department at Chicago caic primarily with his
move to a more paiticipatory approach to government and his concern with
undergraduate as well as praduate teaching. He did not significantly change
the siyle of rescarch, although details and emphasis did shift, following sini-
far lines of research with similar problems and similar approaches butina new
context of additional techniques and additional ideas, Lillic did add ecology
to the department’s offerings, but otherwise the departiental research anmd
graduite training continued to concentrate on the study of development and
heredity, with relaled wotk on evolution. Researchers such as Lewis Victor
Heilbrunn, Albert William Bellamy, Benjamin Harrison Willier, William
John Crozicr, Warder Clyde Allee, Sewall Wright, Paul A, Weiss, Graham
Philtips DuShane, Libby Hyman, Dorothy Price, Lincoln Donun, and Mary
Tubn all fit in nicely at Chicago. The group at Chicago remained a cohesive
cominnity, at least for a whife,™

Ty 1926, Lillie became sufliciently frustrated by the Tack of adequate space
for the growing group of researchers that he and his wile, Francis Crane
Lillic, gave moncy to Chicage to construet the Whitman Laboratory. De-
signed as a research facility, scparate from the teaching otfices and class-
rooms, this laboratory attracted able researchers and undoubtediy helped to
maintain Chicago's edge over other programs and its sease of “glamour.™
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Fepuipped with aniual facilitics, chicken yards, and other such advantages thit
Whitman and Lillic had long sought under the fabel of “intand Labautory™ or
“biological farm,” the building became a wotkplace Tor the group studying
various problems of sex inheritance and ditleretiation, as well as for some of
the evolutionary and genctics work such as that done by Sewall Wright. Whit-
man would have approved of the Jaboratory and ol the work that emerped
{rom il

A style of work thus characterized Chicago’s contributions in zoology al a
time when rescarchers there and clsewhere sought to deline wiit biology
should be like. The group shated problems and approaches and an attitude
rather than a conmitment to particular theories or conclusions. Elemenls of
the style existed outside of Chicago as welt, but 1 am aware of nowhere ¢lse
where they came together in precisely the same colierent and cooperative way,
Whitman surcly deserves credit (or blame) for establishing this style at Chi-
cago, which persisted beyond Whitman, into the twenticth century, although
the exlent remains to be explored more fully. Thus the style is not exclusively
Whitman's but is, more properfy, a Chicago style of biological work.

What this tells us about biology, and particularly biology in America, is
that the particular combination of a strong-willed visionary individual with a
{formative resource-rich nstitwtion could produce a distinct tradition of bio-
logical work. Whether we label this characleristic work as a style or tralition
does nol matter. As long #s we continue o examine what we mean by the fabel
selected and to extend the exploration to sesearch beyond Whitiman, beyond
Chicago, and even beyond Aerica, the study of biological work and its con-
teat and its participants will help to iluminate the nature of biolopy.

Appendix; List of Chicago Ph.D. Degrees in Zoology. From
Zaology Department Records, Chicago.

1894 Hesbert Parlin Johnson, “A Contribution to the Mophotogy and Biof-
ogy of the Stentors,”
Frank Rautray Lillie, *The Embryotogy of the Unionidae.™
1895 Albert Chauncey Bycleshymer, “farly Development of Amblystoma
with Observations on Some Other Vertebrates.”
Witliam Albert Locy, “*Contribution to the Structure and Development
of the Vertebrate ead.” .
1896 loward Stedman Brode, YA Contribution (o the Marphology of Bero
vagu.™
Cornclia Clapp, *'The Lateral Line System of Batrachus Tau.”
Apnes Mary Claypole (Mis. Robert O, Moudy), “'The Enbryslogy and
Oagenesis of Anurida maktima Guen.”
Albert Davis Mead, *"The Early Development of Masine Annelids.”
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1897 Charles Lawsence Bristol, “Fhe Metamerism of Nephalis.™
Samuel J. Holmes, *The Earty Development of Planoibis trivolvis.”
Jobn . Munson, ““The Ovarian Ligg of Limulug: A Contribution to the
Problem of the Centrosome and Yolk-Nucleus.”

1899 timily Ray Gregory, “Observations on the Development of the Ex-
cretory Systeny in Tartles.”

Aaron Louis Treadwell, *The Cytogeny of Podirke.”

1900 Michiel Frededick Guyer, “The Spenmatogencsis of Normal and Tiy-
brid Pigeons.”

1901 Elfiott Rowland Downing, “The Spermatogencsis in Ulydra."
Withehnina Entemann (Mrs, W. L. Key), “Coloration of Polistes (the
conunan Paper Wasp).”

Raiph Stayner Lillic, “Excretory Osgans of Arenicola cristata.”
Virgil Everett McCaskill, “The Metamerism of Hirudo Medicinalis.”
John McCleHand Prather, “The Skeleton of Salaux Microdon.™

1902 Bugene Howard Harper, “History of the Fertilization and Early Devel-

' opinent of the Pigeon’s tgp."

1903 Beanet Mills Allen, *“The Development of the Ovary and the Testis in
the Mammals.” .

William J. Mocnkhaus, “The Development of the Iybrids between
Fundulus heteroclitus and Menidia notata with Especial Reference (o the
Behavior of the Matesnat and Paternal Chromatin.”

1904 Charles Dwight Marsh, *“The Plankton of Lake Winncbago and Green
Lake.”

Johi Willism Scott, **Studies in the Experimental Lmbryology of Some
Marine Annclids.”
Chasles Zeleny, " Studies in Regulation and Regenertion.™

1905 Lynds Jones, ““The Developient of the First Down and 1ts Relation to
the Definitive Feather.”

Horatio Hackent Newman, *The Motphogeny of the Chelonian Car-
apuce.”

1906 James Francis Abbott, “The Morphology of Cocloplana.”

1907 Frank Bugene Lutz, *"The Varlations and Correlations of the Taxonomic
Characters of GryHus."”

Oscar Riddle, *The Genesis of Fauli-Bars in Feathers and the Cause of
Adierations of Light and Dark Fundameal Bars.”
Victor Henest Shelford, *The Life-1tistorics and Larval Habits of the
TTiger Beatles."”

Chinles Henry Tuener, *The Homing of Ants: An Experimental Study
ol Ant Behavior.”

1908 Charles Christopher Adams, *The Geographic Viriations and Relations
of fo.”
Mary Blount, “The Early Development of the Pigeon's Egg from Fertil-
ization 1o the Organization ol the Periblast.”™
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Wallace Craig, “Expression of Enotious in the Pigeon.”
Jubn Thomas Patterson, “astiubation o the Pipeon's tpp.”
Katashi Takahashi, “Histogenesis of the Lateiat Line System in Nee-
{urus."”
George Washington Tanswenther, “History of the Genm Cells and Lty
Embryology of Certain Aphids.” '
1909 Marian Lydia Shorey, “he Eifect of the Destruction of Peripheral
Areas on the Differentiation of the Neuroblasts.”
1. L. Wiciman, “A Study inthe GermCells nfchlilm!ursasignmiuxliis."
1910 George Wiltian Bartelmez, “Ihe Bilateratity of the Pigeon’s Epgt A
Study in kipg Organization.”
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