History of Biology
By Jane Maienschein®

‘a f IDESPREAD INTEREST in American biology is o Lairly recent devel-

opment. Historians, using a variely of methods and representing a range
of approaches, have bepun o study sipniflicant aspects of the subject, though
we lack as yel a comprehensive history ol biology in the United States. History
of science meetings olfer numercus symposia each year, and articles and books
appear al an increasing rate. The conviclion that the field is a fertile and im-
portant onc has stimulated this inquiry, but what constitutes the field and whal
is the best way to approach it are unresolved questions. This survey supgests
that a diversity ol approach and method, relying on a variety ol resources and
examining a wide vange of subjects, remains the best way to deal with both the
above queslions.

GENERAL TRENDS: WIHAT IS AMERICAN BIOLOGY?

Conscious exploralion of American biology as a separale subject antedates the
current explosion in historical examination. With the estublishment in the late
nineteenth century of prafessional biological institutions—the Johns Haopkins
University, the University of Chicago, and the Marine Biological Laboratory
(MBL)}—came considerable discussion about what bivlogy in the United Stales
would be like." This very discussion implied that the parlicipanls’ conviclions
that national selting might have an effect on scientific ideas and aclivily, so that
there might be a sclf-consciously American biology. The very carliest historical
stidies, however, did not explicitly address the question of how the particular
selting might have influénced the science.

In fact, one of the earliest subjects of interest, and the only subjeet that
has consistently attracted scholwly attention, is the nolarious mid-nincleenth-
century race to collect dinosaur remains, Nol always prolessional histories of
science, some of these studics nonetheless stirred the imagination and raised
serious questions about the scientific developments that had inspired the Tossil
seckers. In particular, the energetic debates belween Othmel Marsh and Edward
Cope over mterpretations of the evolutionary history of Tossil animals provided
such a focus. And such later works as Wayne llanley's Narural History in
America place the dinosaur races in the context of natural historical work and

ideas more generally, revealing the emphasis on those alternative evolutionary
theories.?

* Department of Philosophy, Arizona Stale University, Tempe. Arizona 85287,

' See, ep., Charles Otis Whitman, “Specialization and Organization. Companion Principles ol All
Progress—The Most Impartant Meed of American Iiinlng)r,“ Biclogical Lectures, 1891, 18O =26.
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The 1940s and 19505 brought an interest in documenting histories ol institu-
tions and groups of individuals, Several serics, in Bios and the Turtox News,
for example, appeared to detail the emergence of laboratories or biological de-
partments. Such institutional studics typically focused on personalitics or major
events and did not seriously examine the intellectual or political roots of the
institutions. Nevertheless, these chronologies provide useflul information aboul
whalt individuals contributed, and they do underline the particular local leatures
of the field. In addition, by the 1950s a few biologists had begun Lo examine the
contributions and ideas of individual scientists who had remained theretofore
little known. Ralph Dexter provided the most notable example of such work wilh
his study of the group of naturalists located around Salem, Massachusetts, in-
cluding biographical and group sketches of E. 5. Morse, Alpheus Hyatt, A. 5.
Packard, Frederic W. Pulnam, and others.?

American biology began to be treated as a serious subject within the context
of American history in the 1950s and 1960s, The period brought works thatl ex-
amined the lives of major figures in American biology. From that period, A.
Hunter Dupree’s biography of botanist Asa Gray and Edward Lurie’s biography
of zoologist Louis Agassiz remain classics. Each paints a clear and striking por-
trait of the individual and his life in scicnce. These pioneering scholarly works
in the emerging ficld of history of American biology also provide considerable
insight into what role the national setting played in shaping the science, illus-
trating thatl the subjects’ American context did in fact shape the character of the
scientific work done. These studics exemplify the mave from chronicling to con-
cern with deeper historical questions.*

The 19605 saw historians of science, as distincl from American historians,
begin to treat biology in the United States. Their work grew out of a burgeoning
interest in the philosophy of science and in the rise of modern science generally,
and it refllected the professionalization of lustory of science, which traditionally
had emphasized intellectual history and scientific ideas. Because of this em-
phasis, the studies from this period generally treat the American setting as ol
secondary or virtually neghgible importance. In his widely read The Structure
of Scientific Revolutions, Thomas Kuhn argued that science entails community,
as well as individual practices. But biology itself—as ideas held by a commu
nity—rather than its place in the United States occupied center stage for Kuhn
and for these historians.® Accordingly, they explored scientific ideas, the relative
roles of theory and empirical observation, the role of experimentation, and the

Quadrangle, 1977). ln addition, Ul Lanham, The Bane Munters {(Hew York: Columbia Univ. Press,
1973), presents a tale of the rough-and-ready, distinctly American competition; and Nathan Reingold,
ed.., Science in Nineteentl Centiry America: A Docimentary History (New York: Hill & Wang.
1964), includes leters that illusirate the debates about bones and evolution,

* Ralph Dexter. " The Annisguam Scaside Laboratory of Alpheus Hyall,” Scientific Momhly, 1952,
F4:112=116; Dexter, “Three Young Naturalists Aleld—The First Expedition of Hyatl, Shaler, and
Verrill,” Sci, Mo., 1954, 79:45-51; Dexter, "Excerpls from Alpheus Hyatl's Log of the Arerfuesa,™
Essex Institnte Historical Collections, 1954, 99:229-260; and Dexier, “The *Salem Sccession” of
Agassiz Zoologists,” Essex fnst. Hist. Coll., 1965, 101:27-39,

YA, Hunter Djl{!l'(‘.[‘_ A Grn_'r 'C*||||Eltidgt1 Mass.: Harvard Univ, Press, 1959): Edward Lurie,
Lowis Agassiz: A Lije in Science (Chicago: Univ, Chicago Press. 1960); and Lurie, Nauwe amf the
American Mind: Lowis Agassiz and the Crulture uf Science (Mew Yaork: Science History, 1974).

*Thomas Kuhn, The Sirwelure of Scientific Revoltions (Chicago: Univ. Chicago Press, 1962)
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advent of modern science, taking for granted the setting in which these devel-
opments were unfolding.

There are other warks in the intellectual tradition which directly treat biology
that touk place in the United Stales, though they do not address whether it is
peculiarly American biolopy. Elof Carlson's The Gene: A Critical History,
wiillen in the 1960s, examines a special area of biology and emphasizes work
done in the United States. More recent ¢lforts in this vein include Donna Har-
away's imaginative study of the use of metaphor by three embryologists, one of
whom (Ross Grunville Harrison) was American. Likewise, Scotl Gilbert's study
of Thomas Hunt Morgan's developmental biology concentrates on ideas in em-
bryology and genetics that happened to appear in the United States, although
he does not identify them as particularly American in any way. Garland Allen's
early studies of Thomas Hunt Morgan, Edward Manier's look at Morgan's ex-
perimental approach, Alice Levine Baxter's examination of BEdmund Beechu
Wilson's cytology, and lohn Farley's several chapters on larpely American work
in Gametes and Spores [urther exemplily this tradition. Two overviews thiat also
remain firmly in the tradition of intellectual history are Ernst Mayr's opus The
Growth of Bicdogical Thought, with its instructive historiographic introduction,
and Allen’s Life Science in the Twentieth Century. The laver author reviews
modern biology, much of which is American, but neither he nor his critics, who
have advanced alternative interpretations of the early twentieth-century mor-
phological tradition and the other scientific idens and methods he disensses, have
addressed the American setling in paiticulur,®

Extreme examples of this approach have been labeled “internalist™ history of
science and have been eriticized for ignoring nonintellectual factors which,
critics argue, also direct science. While a history of ideas alone obviously cannot
uncover all aspects of the history of science, so long as the intellectual historian
understands that he or she is in effect looking through a narrowing lens and thus
allowmg much of the context of science 1o remain out of focus, then the ap-
proach can be acceplable. But a more subtle limitation is that by emphasizing
ideas such studies have often tended 10 address periods of dramatic scientific
change and hence, in the history of biclogy, to concentrate on the post-Dar-
winian era while neglecting earlier contributions. Charles Rosenberg’s overview

& Elol Alex Carlson, The Gene: A Ciitical ”r.\i’mlr [[‘|Iif.‘l:|t||]hi.‘li Savnders, 1966): Carlson, Genes,
Radialon, and Sociery: The Life and Work of 1,0, Muller (haca, N.Y.: Comell Univ, Press.
1981 Danna 1. Flaraway, Crvstale, Falwics, ond Fields: Metaplors of Qrgaaicism in Twenticth-
Century Developmenta! Biology (New Haven: Yale Univ. Press, 1976); Scou Gilbert, “The Em-
bryological Origins of the Gene Theory,” Joanrned of the History of Biology, 1978, 112 W7-351:
Garland Allen, “Thomas Hunt Morgan and the Problem of Sex Detenmimation, 1903-1910." Pro-
ceedings of the Amevican Philosophical Sociciy, 1966, [10:48-5T; Allen, =7, 1. Morgan und the
l-jmcrgcntc of a New Amercan Hi:llull'_y." G:th'a ;_l' Meviean qlf ﬂa‘nf”l,‘i.r_ 1Y, o 16B- 188, Fdward
Manier, “The Experimental Method in Biology: T. H. Morgan and the Theory of the Gene.”
Syethese, 1969, 20:185-205; Alice Levine Daxter, *Edmund Beecher Wilson and the Problem of
Development: From the Germ Layer Theory o the Chromosome Theory of Inheritance™ (Ph.D.
diss., Yale Univ.. 1974); Baxter. "E. B. Wilson's *Destruction’ of the Germ-Layer Theory,” Jair,
1977, 68:363=-374; Baxter. “Edmund B, Wilson as Preformationist: Some Reasons for His Accep-
tance of the Chromosome Theory.”™ J. Hist. Biol., 19, 9:29-57; lohn Fau ey, Craremedes conned Spanes
tdeas ahont Sevnol Reproduciion, 1750<1914 (Baltimore: Johns Hopkins Univ, Press, 1982): Ernst
Mayr, The Grawh of Riokagical Thevighe: Dreersity, Evolition, aud Biheritanee (Cambridge, Mass:
Hurvard Univ. Press, 1982); Allen, Life Scieace in he Twenticth Cemury (Mew York: Wiley, 1973);
and June Maienschein, Keith Benson. and Ronuld Wainger i “Specil Section on Americon Mo

phology al the Turn ol the Century,™ J. Mist. fiol., 1981, 14:83-15K,
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of internalist and externalist approaches in the history of science, outlining the
strengths and weaknesses ol cach, is a sensible and uselul puide to these broad
traditions.” .

The externalist tradition also finds its representatives in the history ol biology.
That approach emerged explicitly in the lale 19605 and eawrly 1970s as part of
the more general move within history toward social history. It concentrated pri
marily on external, or mstitutional and social, settings. T'his approach also has
its eritics, who have argucd that much institutional and social history deals only
secondarily with the intellectual content, as though neither theories nor empir-
ical studics maltered and science were nothing more than the product of its
setting. Fortunately historians of biology have generally aveided such extreme
externalism.

Probably the largest area of inquiry that has continued to attract primarily
social and political rather than intellectual analysis is eugenics. Since particular
cugenics arguments so clearly exhibit national differences and depend on social
and political factors, historians have accepled an external approach (o the sub-
ject as appropriale. Major studies of American eugenics include Mark Haller's
Eugenics and Kenneth Ludmerer's Genedies and American Sociery, both of
which concentrate on the social uses ol science. Writlen lrom the conlext ol
American social history, these books also examine the scicnee of penetics be-
hind social discussions and policy decisions. In a related study, Hamilton Cra-
vens examines changing attitudes to the naturé-nurlure controversy in Lhe
Linited States. A numher of recent works have explored various elements of the
cugenics movements as well, most notably Daniel Kevles's highly praised series
in the New Yorker.?

Another recent provacative study of the way in which extraintellectual fuclors
can direct science is Diane Paul’s examination of genetics textbooks. She reports
that even though the infamous twin studies by psychologist Cyril Burthave been
resoundingly discredited (as dewiled in Leslic Hearnshaw’s biographical as-
sessment of Burl), many lextbooks continue o cite them. Furthermore, a ma-
jority of textbooks, most of them American, still maintain Bort’s eonclusion that
intelligence is strongly heritable, even relying on his discredited results as evi-
dence. Paul's emphasis on nonintellectual factors such as the politics of lextbook
wriling and the politics of inheritance theories is appropriate in this case, where
the extrascientific actors seem clearly to have dictated whal is presented in
textbooks as the currently best scientific ideas®

In another example, Robert Kohler has been accused by some of adopting an
overly externalist view in his history of biochemistry, From Medical Chemisiry
to Biochemiswry. He does al times sound as though he were disregarding the
ideas of science. Yet a carcelul reading proves Lhe criticism unfair. Indeed,

"Charles Rosenberg, “On the Study of American Biology and Medicing; Some Justilications,”
Bullevin of the History of Medicine, 1964, 38:364-376.

5 Mark H. Haller. Engenics: Heveditarion Attitiedes i American Thoughr (Mew Brunswick, M J.:
Rutgers Univ. Press, 1963); Kenneth Lidmerer, Genctics and American Soviery: A Historical Ap-
praisal (Bullimore: Johns Hopkins Univ. Press. 19721: Hamilton Cravens, Trivmph of Eveliafon:
American Sciemiists and the Heredite-Envirommem Controversy (Philadelphia: Univ. Pennsylvania
Press. 19781 and Daniel Kevles. "Annals of Eugenics.” New YVoeker, 1984, 8 Oct, pp. 31-1135, [
Oct., pp. 52=125, 22 Oci., pp. 92-151, and 29 Oct, pp. 51=117.

Diane Paul, “Testbook Tremtments of the Geneties of Intellipenee.™ (Quard, Rev, Biol, 1985,
Fosnthcoming: Leslic Hearnshaw, Cvail fhirer, Pavefiodoeia (hibaen, NUY S Cormmell iy Press 19799
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Kohler provides an unusual example of what a good and original institutional
history can be. His work is complex and occasionally dry with detail, but it
nonetheless yields an important perspective on a specialty within American bi-
ology and chemistry, Kohler staunchly maintains that scientific disciplines are
political institutions that rise and fall as other political institutions dv. They do
not reflect essential, fixed calegories in nature, and thus they may vary greatly
from one setting to another. For example, he argues that American biochem-
istry’s close alliance with medicine made theoretical changes in molecular bi-
ology more difficult. For Kohler, institutional facters strongly limit and direct
science, a view very different from that of the intellectual historian. But he does
not claim that ideas are irrelevant.'®

One unusual study that embraces both internalist and externalist approaches
considers British rather than American biology. Gerald Geison’s examination of
Michael Foster's school of physiolopy provides a model in weaving together
analysis of such factors as the individual scienlist, scientific ideas, the roles of
other participants working together in the school, the establishment of a disci-
pline that was successful depite its lack of brilliant or uselul results, the insti-
tutional setting, and the political climate,'! Historians of science in America are
only beginning to embrace similarly sophisticated and productive approaches,
providing cxamples of diverse approaches to the history of American biology.

These examples of internal and external approaches, all representing history
of biology that occurred in America, demonstrate a robust diversity. Yet history
of American biology can also be cut up in dillerent ways as historians regard
one or another interprelation of American biology as morc appropriate. For
some, American biology is implicitly treated as that set of biological ideas which
appeared in the United States; for them intellectual history is the appropriate
approach. For others, who regard American biology as that biology practiced
by important figures, biographical studies seem the proper point of attack. Sull
others see leading institutions that direct science as the significant factor; they
therefore pursue institutional history at various levels. For yet others, American
biology is an activity pursued in characteristically dillerent ways in its American
setting and influenced by that setting; for them, social and political history will
figure centrally in the story of American biology. Biographies, institutional his-
taries, and histories of disciplines thus emerge as the major representative cat-
egoties of historical works, with other less traditional works appearing as well,
Diversity of approach remains productive and desirable as long as the question
about whal conslitules American biology remains open Lo a varicty of answers.

SOURCES

Some historians of science have begun to pursue traditional subjects through
heretofore underutilized sources of information. For example, William Provine’s
extensive study of Sewall Wright draws heavily on interviews, notebooks, and
reprint collections, seeking a system lo grapple with the wealth of materials
available for living (and recently deceased) figures in science. As F. 1.. Holmes

8 Robert E. Kohler, Fram Medical Chemistry to Biochemisiry: The Making of o Bionediool Dis-
cipline (Cambridge/New York: Cambridge Univ. Press, 1982).

N Gerald Geison, Michael Foster and the Cambridge School of Phvsiology: The Scieniific Enrer-
prive in Lute Vierorion Sociere (Princeton, NG Panceton Univ. Press 197H)



has pointed out, there is room to explore the "fine structure of scientific cre-
ativity."? Generally, however, interest in lwentieth-century biology has not
prompted the use of oral history, on which historians of physics and chemistry
have begun to rely, so living biologists remain a major resource as yet largely
untapped.

Printed malterials are still the central source of historiographic information.
Yel reprint eollections such as that at the MBL and olher collections in libraries
are often overlovked. They can, obviously, prove especially valuable when they

are annotated by a known hand. In addition, many universities and the American |
Philosophical Sociely have amassed valuable archival collections of American |

hiologists. Librarians and administrators are becoming more aware of the worth
ul (heir archival resources and the need to make these materials available 1o

scholars, so more collections have been opened. The Mendel Newsletter, edited

by Frederick Churchill, and David Bearman and Jolin Edsall's Archival Sources
can help point the way o manuscripts, as can the collections of letlers edited
by Nathan Reingold and Ida Reingold. For biographical data 1o guide research,
the Dictionary af Scientific Biography continues to add supplements, -while such
works as Juseph Ewan and Nesta Ewan's Biographical Dictionary of Rocky
Mountain Naturalists provide information on more specialized groups of indi-
viduals,

Historians of biology can also profit greatly from the reissue of important
lexts. As oul-ol-print books become increasingly expensive and inaccessible and
ns new graduates move away from major libraries, availability becomes prob-
lematic. Thus the reissue by Columbia University Press and Yale University

Press of such works as Theodosius Dobzhansky's Genetics and the Origin of

Species, Mayr's Systematics and the Origin of Species, and Richard Gold-
schmidt’s Material Basis of Evolution is important, Similarly, the volumes pro-
duced by Arno Press, such as the series on the history of paleontology edited
by Steven Jay Gould and Thomas Schopf and the volumes in natural history
edited by Keir Sterling, represent valuable but underutilized materials,™

2 William Provine., Sewall Wright: Geneticist wd Evolutionist {Chicago: Univ. Chicago Press,
forthcoming): F. L. Holmes, “The Fine Structure of Scientific Creativity,” Mistary of Science, 1981,
F9:60-70,

¥ Frederick B. Churchill, ed.. The Atendel Newslorter tPhiladelphin: Library of the American
Philosophical Sociely): David Dearman and John T, Edsall, eds., Archival Senurces for the History
of Biochewisiry and Molecnlar Bivdogyv: A Reference Guide and Report, 1980 (Bosion: American
Academy of Arts and Sciences: Philidelphin: American Philosophical Society, 1980); Nathan Rein
gold and Ida Reingold, eds.. Science in America: A Documentary History, 1900-1939 (Chicago:
Univ, Chicago Press, 19811 Mathan Reingold. ed.. Seience i Nineteeah (‘r:r:m_r Awmrerica {(cil. n.
2): Charles Gillispic. ed.. i ticoar v oif Sefentific Bingraphy (HNew York: Scribners, 1970-1980); Sup-
plement 11, forthcoming. ed. F. L. Holmes; and Joseph Ewan and Nestn Ewan, Bivgraplical ic-
tivnary of Rocky Mowniain Naioralisis: A Guide to the Writings and Calleciions of Botanists, Zool-
agists, Geologists, Artisis, and Phevogeaphers, 1682=1932 (The Hague/Boston: W, luwer, Boston,
1981).

"The Arno reprint scrics includes warks by Alpheus Hyatt, Alfied Sherwood Romer and Llew-
ellyn L. Price, George Gaylord Simpson, Henry Fairlield Osborn, Louis Agussiz, Edwand Drinkes
Cope, William King Gregory. und Joseph Leidy: sce also Keir Sterling, Lust of the Nururalisis: The
Career of C. Moot Meyium (New York: Ao, 1977); Sterling, ed., Contvibutions to the History of
American Natwal Hisrory (Mew York: Arno. 1974); Theodosius Dohrhansky, Genericy and the Or

“igin of Species (New York: Calumbia Univ. Press, 1970); Dobzhansky, Dobehansky's Genetica uf
Nutirad Populadions ed, R C, Lewontin, John A, Moore. William 11, Provine, and Bruce Wallace
(Mew York: Columbin Univ, Press. 1981: Ernst Maye. Svstemarics and the Crigin of Apecies (New
York: Columbin Univ. Press, 1982), intra, by Niles Eldredge: and Richard Cioldschmidi, Tie Ma-
tertal Basiy of Evolttion [New Hayen: Yale 1niy. Press, 1982) intrn by Stephen Ty Gl

Just as histories ol bivlogy tend 1o group together under the broad categorics
of biographies, institutional histories, and disciplinary histories, dcpcnding on
each historian’s definition of the problem al hand, so different resources can
prove particularly useful. For biographies, therefore, vial hislories, notebooks,
and reprint collections can provide an exira dimension of information. lnstitu-
tional histories are often strengthened by achival sources and administrative
records, though these often remain difficult to locate. Disciplinary histories can
profit from the increased availubility of a wide range of primary resources
thrangh reprints and manuseripts spanning the disciplinary arca.

BIOGRAPHIES

Mary Alice Evans and Howard Ensign Evans’s study of Harvard entomaolagist
William Morton Wheeler is an excellent portrait of the man as scientist within
a particular social and political setting. 1t details the development of Wheeler's
work on wasps, at the same time discussing the way in which thal work emerged
against a background of Wheeler's education at Clark Universily and positions
at the Universily of Chicago, the University of Texas, and the American Mu-
seum of Natural History, with visits to the Naples Zoological Station and the
MBL. The Evanses combinc an understanding of the scientific cuntiibutions
with details of Wheeler's life and personality P

Another biography, by Garlund Allen, has truced chronologically the devel-
opment of one man's science, Thomas Hunt Morgan's genelics. Allen defends
the thesis that biology underwent a revolution from morphological to experi-
mental and that Morgan contributed centrally to effecting that change. Allen’s
waork, while primarily a study of one man’s science rather than a personal his-
tory or a thorough consideration of sctting, details an important story of intel-
lectual development that reflects both personal and institutional elements.'6

In a different sort of study, Kenneth Manning provides a marvelously vital
portrait of a black scientist in a scholarly biography that includes considerable
personal and social history. Manning's study of Ernest Everelt Just weaves lo-
gether institutional history (the Rockeleller Foundation, MBL., Howard Univer-
sity), personal details (family life, friendships, love affairs), social history
(southern upbringing, race, the Spingarn prize, Howard University, connections
with Frank Lillie, Jacques Loeb, and the MBL), national differences in scientific
style (American, German, French), and Just’s science. By portraying vne sci-
entist, Manning believes he will reveal a great deal ahout the institution of sci-
cnee. Was Just denied opportunity in the United States because he was black?
Clearly, yes. How good u scientist was he and how dilferent should his profes-
sional position have been? Manning suggests thal Just was an excellent scienlist,
but he does nol explicitly argue the point. Instead, he draws on an impressive
range of sources to illustrate the pressures, demands, and limitations Just con-
fronted as a black scientist in the United States. Throughout this book, Manning
raises queslions aboul how dilTerent Tactors influence scientific ideas and insti-
tutions that historians of biology should pursue. He stimulates the reader to

B Mary Alice Evans and Howard Ensipn Evans, Willium Mevton Wheeler, Biologiv (Combridge,
Muss.: Harvard Univ, Press, 19700,

18 Garland Allen. Thomas Humt Morgan; The Man and iy Seiewce (Princeton. N_J1.: Princeton
Lhiv, Press, 197R),



consider related problems as well. In addition, Manning’s powerful narrative
underlines the value of writing history well."”

Evelyn Fox Keller's biography of Barbara McClintock is a lairly straightfor-
ward description of McClintock’s life and work. Keller does not inquire into |
scientific change or the individual's place in a complex historical setting. Rather, |
she wants to convince her readers that McClintock has faced peculiar problems |
because she is a woman, a thesis that surely has merit although McClintock |
herself insists that she is different, that she savors the exceptions rather than
the rules in nature, and that therefore her own situalion cannot be explained as
the problem of a class of pecople—namely women—generally. Keller's treatment
of McClintock as an exemplar thus weakens her study, The work also demon-
strates the advantages and the problems of writing about a living scientist. In
bricf, while Keller's biography has reached a wider audience than mast histories
of biology, the work reveals a lack of objectivity resulting [rom the author’s
necessary reliance on interviews and personal acquaintance with her subjeet ¥

Autobiographics offer similar problems of objectivity. Mevertheless, such de-
lightful works as G. Evelyn Hutchinson's Kindly Fruits of the Earth and such
reflections as Mayr’s “"How | Became a Darwinian,” George Gaylord Simpson’s
Concession to the fmprobable, and Edwin Colbert’'s A Fassil Hunter's Note
baok: My Life with Dinosawrs and Other Friends provide valuable insights into
the workings of biology and ils setting, They can serve as both primary and
secondary sources, for they often provide historical interpretations of the ideas
and seltings of an carlier time."

Other problems come with studying relatively unknown or undocumented sci-
entists. For example, Marilyn Ogilvie and ClilTord Choguette had to probe local
records and contact relatives and friends for information on cytologist Metlie
Stevens. Though some of Stevens's work on chromosomes has been discussed,
for example, in Stephen Brush’s article on her work on sex determination, per-
sonal details have generally not heen availahle. Ogilvie's recent study of Alice
Boring called for similar tactics. The resulting picture ol individuals who have
contributed impuortant scientific ideas while remaining in relative personal ob-
scurity is invaluable.?® Many other such life stories remain 1o be constrncted
from oral histories and local or family records.

INSTITUTIONS

Biological institutions provide another subject of serious study, Historians have
begun to move beyond chronologies toward more sophisticated analyses of the

T Kenneth B Manning, Black Apalla of Sciwence: The Lie of Ernest Leevell Just (Mew York:
Oxford Univ. Press, 1981).

" Evelyn Fox Keller, A Feeling fur the Orgamsas: The Life and Work af Barebra MeClintoek
(San Francisco: Freeman, 1983).

WG Evelyn Hutchinson, Kindle Fruits of the Earth: The Development of an Enbryvo Ecologist
(Mew Haven, Conn.: Yale Univ. Press, 19790 Ernst Mayr, “How | Became a Danwinian,” in The
El':rhﬂiu"u;'.r S_\'ﬂﬁu_',q.r'_\_ P ,1;,?1'1_'”\‘:',( o Hhe Uf'l_:h".'ilfllﬂl H_J! H!‘llfr)ﬁ_‘i', ed hlil}"l' and William Provine
(Cambridge, Mass,: Harvard Univ. Press, 19901, pp. 413-423; and Georpe Gaylord Simpson,
Concession o the Improbable; An Unconventional Awsobiography (New Haven, Conn.: Yale Univ.
Press, 1978).

* Manilyn Ogilvie and Clifford Choguette, *Nettie Marie Stevens (1861-1912): 1er Life and Con-
libmtions o Cylogenebies,” Proe. Aaier, Pl Soc., TIRT, 125:292-311; Stephen Brush, “MNewie M.
Stevens and the Discovery of Sex Determimation by Chromosomes,” Jis, 1978, 69:163-172; and

nature and significance of various institutions. Mary . Winsor's examination ol
Louis and Alexander Agassiz and the Museum of Comparative Zoology (MCZ)
al Harvard Universily offers one example.” The MCZ’s role as the primary
academic center for natural history and hence biological research in the mid
nincteenth century, as well as the powerful and long-term influence of the
Agassiz father and son, indicate the ability of individuals 1o shape the seientific
work within an organization under tight administrative control, The rich mate-
rials in the well-organized MCZ archives (some on microfilm) make that inst-
tution a promising source of materials and subject for further study.

The Johns Hopkins University biology program has also received atlenlion,
largely beeause of ils critieal importance in attracting a group of American in-
vestigators (o solid morphological work, as well as in setting new directions in
biological research in the 1880s and 1890s. Philip Pauly has looked al the rela-
tions of psychology to hiology in Hopkins's early years under G. Stanley Hall,
[or example, and has discovered a lack of communication between practitioners
of the two areas of study. Also looking at the Johns Hopkins, Dennis Mec-
Cullough and Keith Benson have examined the impact of William Keith Brooks
on morphological work there in the 1890s.2* Unfortunately, the roots of physi-
ological investigation in the biology program al Hopkins have remained lLargely
unexamined, as has the period after the “golden age™ of the nineteenth century.

The University of Chicago has also received some attention but warrants
much more. Lincoln Blake, for example, has provided an unsophisticated intro-
duction to science al Chicagoe, with a bare sketch of the chronology of what
happened in the early vears.* Despite the lack of a large organized archival
collection on the early vears, the Universily of Chicago and the Lillie and
Whitman Collections at the MBL do contain a number of documents that should
inform a much richer study of Chicago and the principals involved than has vel
appeared. In particular Charles Otis Whitman, first head of biology al Chicago
and fArst direclor of the MBL, had strong ideas about what biology meant: mor-
phology and physiology, zoology and botany, descriptive-and experimental
work. In organizing both institutions, he stubbornly held 1o his convictions about
biclogy but stepped aside [rom administrative control in the early 1900s, Whil-
man's student Frank Lillie took over both the MBL and the Chicago depart-
ment, in turn imposing his own strong ideas about biology. Both men were so
closely tied with these institutions that biography and institutional history need
to be wrilten together, In addition, each man in his own way stressed the im-
portance of the whole organism, examinalion of which promises significant

Opilvie, “Alice M. Boring: An American Scientist in China,” paper presented 1o the History of
Secienee Sociely, Norwalk, Conn, Cher. 1983,

' Mary Pickard Winsor, *Louis Agassiz and the Species Question.,” S, Hise. fiof,, 1979, 189~
7.

2 Philip Pauly, G, Stanley Hall and 1is Successors: A History of the First Hall-Century ol Psy-
chology at Johns Hopkins University,” paper prepared for the Go Stanley Hall Centennial. Johns
Hopking University, 1983: Dennis McCullough, “W,. K. Brooks's Role in the History of Amencan
Biology.™ J. fixe, Biol,, 1969, 2.41 1-43%; Keith Benson, “William Keith Brooks {IB48=1908): A Case
Study in Morphology and the Development of American Biology™ (Ph.D. diss.. Orezon State Univ.,
1979); and Benson, “American Morphology in the Late Nineteenth Century: The Case of the Hiology
Department of Johns Hopkins University.” J. Hist, fiol., [orthcoming.
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results since Chicago lurned out a number of major scientists (including Just)
concerned with the organism as a whole.

A thorough study of Henry Fairfield Osborn's role in establishing Columbia
University's biology progrum, which became the home for Morgan's genclics
and Wilson's cytology, might likewise illuminale the interaction between insti-
tutions and the practice of biology with particular styles. So would a closer look
at other university departments and reseach laboratories, revealing interactions
of individuals, problems, methods, and settings.

Marine laboratories—the Marine Biological Laboratory, Friday Harbor, Cold
Spring Hwbor, the Bermuda Experimental Station, and Scripps—have also
played an important part in American biology. Atlention has been directed lo
the MBL, both in Dexter's study of Alpheus Hyalt's and Louis Agassiz's an
tecedent laboratorics and in a conference dedicated to the history ol the MBL
and the Naples Zoological Station. And Paul Galtsoll and Dean Allard have
examined the United States Fish Commission, which was closely tied to the
MBL in the early years. Aside from Lillie’s limited documentary history of 1944,
however, there is no systematic study of later MBL history and the luboratory’s
very considerable impact on American science. The approaching centennial (in
1988) has already begun to stimulate interest, the MBL has a growing archives
to provide material, and administrators and librarians there are welcoming his-
torical interest with unusual enthusiasm and support. Historians of biology
should avail themselves of this opportunity. As for other marine laboratories,
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Keith Benson has traced the early history of the University of Washington's
laboratory at Friday Harbor; an early article by Ernst Dornfeld establishes the
few available facts about the short-lived but important Allis Lake Laboratory;
and materials from the Carnegie Institution's Cold Spring Harbor Laboratory
have begun to receive some consideration.?® A fuller picture of the motivations
behind, and works carried on at, these marine laboratories, their antecedents,
and other similar research facilities including summer camps will add to our
understanding of the setting and constraints on American biological research.

Other institutions, including public and private museums and societies have
likewise shaped the science of biology in the United States. Ronald Rainger has
begun an examination of the American Museum of Natural History and of Henry
Fairlield Osburn’s role there. He demonstrates that scientific convictions influ-
enced the public presentation of specimens and that, in turn, the need for public
presentation at times influenced the scientific ideas. Charles Coleman Sellars’s
account Mr. Peale's Musewmn illustrates the earlier desire to collect natural cu-
riosilies and to make sense of them. Philip Kopper's beautifully illustrated book
on Lthe holdings, though nol really the history, of the National Museum of Nat-
ural History exemplifies the interest in natural history in our “nation’s attic.”
Jeffrey Stott’s study of American zoological parks underlines the American fas-
cination with public lands and the way in which protection supportls science.
Wardell Pomeroy's study of the Kinsey Inslitule for Sex Research points to a
different sort of natural history work, with its collection of largely American sex
histories, of interest to historians of biology. Sally Kohlstedt's examination of
the Boston Society of Natural History illustrates the depth of local concern with
nature study.® Further examples of museums, other public enterprises con-
cerned with natural history or biology, and biological societics abound, pro-
viding opportunities for further study and for comparative assessments.
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1980}, pp. 94-100; “The MBL und the Stazione Zoologica: A Cemwury of History,” conference at
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Oue such comparalive assessmenl comes in Pauly’s exwnination ol the rela-
tions between medicine and biology around 1900, Those universities with strong
medical programs generally failed to establish effective and progressive biology
programs in part, Pauly argues, because the required service 1o medicine drew
resources away [rom aclive ellorts o deline and enliven the biological rescarch.
This thesis needs further articulation and development but suggests similar com-
parative questions. The relations between development of biology programs and
the availability ol strong or weak musceums, herbaia, o jouwrnals nught illumi-
nate how nonintellectual factors have influenced the development of biology
Such factors might also prove 10 have influenced the ideas of science, as Rainger
has shown they did at the American Museum.™

In addition, William Haas bas raised questions aboul the dilferences belween
American and Chinese altitudes toward holany and taxonomy, indicating tha
botanists have exchanged materials and visils bul generally not approaches in
the twentieth century. His study highlights the issue of how biology in the
United States is in al least some ways a distinctly American enterprise. It may
be that particular technigues or laboratory siyles or individual schools have al-
fected the national character of Amernican biology i unique and sigmificant ways.,
It may alse be that there are broader underlying ideological assumplions that
influence the national character of science, as Hans suppests

Other sorts of institutions such as university museums, herbaria, journals, and
funding agencies have received little attention. Both Puina Abir-Am and Robert
Kohler have studied the Rockeleller Foundation™s approach o molecular biology
and thus provide examples of how one foundation influenced biology *f Manning
has examined funding by the Rockefeller Foundation of Just's biology. My
other questions remain to be explored, and many ol these institutions have ai-
chival collections and resources of thewr own awaiting historical study,

DISCIPLINES

Disciplinary studics are enjoying considerable popularity. Rainger’s and Stephen
Jay Gould’s work on the history of palecontology and laxonomy and Toby Ap-
pel’s stdy of Jeffries Wyman and evolution return to subjects neglected in the
recent rush to understand modern experimental biology. Chanlotte Porter’s work
serves as a reminder of the vast untouched materials in the history of natural
history. John C. Greene’s admirable survey of American science in the ape of
Jefferson offers rich chaplers on zaology, botany, and related themes. Greene
demonstrates that this early and neglected period of American biology descrves
attention even though the various Amcerican activities in scienee did not always
fall together into a neatly connected story. More specialized studies include Pa-

T Philip Pauly, “The Appearance ol Acidemic Biology i Late Nineteenth Century Americn,” J,
i, Sl 14984 17369397 Rainger, " Possils for Knowledge and Enlighlenment™ (cit. n. 250

TWilliam Haas, ~Bowaay in Republican China: The Leading Role of Taxonomy,” paper presenied
at the Rockeleller Institution.

5 I'nina Abir-Am. “The Discourse of Physical Power and Biological Knowledge in the [V30s: A
Reappraisal of the Rockeleller Foundation's “Policy’ in Molecubun Biology.” Social Sindics of Sei-
erce, 1982, 12:241=382: and Robent [ Kohler, “Warren Weaver and the Rockefeller Foundution
Program in Moleculur Biology: A Case Swudy in the Management of Science,” in The Seiences in
the Ameerican Contenr: New Pevpeciives, o, Nathun Reingold ( Washinglon, 110 Smilhsontin
Tstitutien Press, 19791, pp. 249-298,
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Wicia Gossel's examinativn ol the vriging of American bacteriology as a scientific
discipline; Gossel surprisingly reveals that American bacteriology initially found
its place as a part of botany. And Michael Sokal has shown thal psychology
descrves altention as a [ield closely related 10 biology in the carly years of this
century.” Oceanography, agriculture, ecology. embryology. and evolutionary
hiology also have begun 1o receive more careful attention.

Susan Schlee's studies of occanography are a case in point. Though she does
net deline veeanogruphy or worry explicitly about what is included and what is
not, she presents a useful descriptive history of studies, including American
studies, of the sca. Government palronage played a critical role in setting up
oceanographic ventures, so Schlce deseribes details of funding and political
hopes, along with the reulities of various expeditions and laboratories. Schlee's
accounts are bath well written and [ull of suggestions for deeper and more an-
alytical studies. Her history of the Adantis exemplifies one creative direction
for further work, for it provides essentially a biography of one important Amer-
icun rescarch vessel. A collection of historical pupers originally presented at the
Woaods Hole Oceanographic Institution suggests other approaches Lo the history
ol veeanography as different authors tackle a varicty of problems.™

Agriculture maintaing close relations with bialogy in some respeets, but few
historians of science have examined these connections, with the notable excep-
tions of Margaret Rossiter, in several dilferent contexts, and Charles Rosenberg,
in articles. Rossiter’s book-length study of scientific training, agricullural lub-
oratones. and educational institutions from 1840 10 1880 documents the way in
which Americans embiaced the important science of agricultural chemistry. Her
more recent essay serves as a tanlalizing introduction to the decades
I860-1920, but no one has seriously studied later periods. As Rossiter points
out i a separate and useful bibliography, histories of agriculture have tended
lo stick with the ABCs (Johnny Appleseed, Luther Burbank, and George Wash-
ington Carver), even though many biological contributions began or continued
in agricuitural settings—for example, studies of sex production and sexual re
production. !
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Trained as a socivlogist. Rachgl Volberg has examined nelworks of commu-
nication that surrounded the development of a professional discipline of bolany
in the Uniled States from 1880 to 1920. She arpues that as botany became pro-
fessionalized, researchers eliminated problems and disciplines within botany not
amenable 1o experimentation. Volberg stresses the nonintellectual and nontheo-
retical convictions that have dictated what was considered “acceptable™ science,
Although Volberg emphasizes details about the way science works thal may
seem add ar extrineous to the more theoretically inclined, this work is an im-
puttant examination of botany's relations 1o agriculture, funding agencices, in-
stitutions, and other diseiplines. The historian ol science can gain valuable in-
sight about the role of communication nelworks and shared assumptions from
this and other sociological studies.”

Ecology has Legun to receive a greal deal of altention recently, as demon-
stiated by the range of studies Frank Egerton discusses in a two part article.
The first reviews the ficld 1o date and is not strictly limited to ecology m the
United States. The second part surveys the history of applied ecology in North
America. Researchers are focusing on such guestions as what ecology is and
how it emerged and has developed in relation to other biological disciplines.
Dunald Wurster's more popular treatment, Ronald Tobey's look at grasslands
ccology, Sharon Kingsland's study of laboratory and experimental work, Eugene
Cittadino's discussion ol professionalization in batany in the United States,
James Collins’s work on evolutionary ecology, Williim Coleman’s work on
ecology prior to the evolutionary synthesis, and Joel Hagen's examination of
plant ecology and taxonomy. among others, serve to illustrate this healthy and
productive diversity of gquestions and approaches. ™

Embryology and genetics have also attracted increasing interest. For example,
JelTrey Werdinger's doctoral dissertation studying embryology at the MBL dem
onstrates the importance of the community there in [aeilitating the exchange of
ideas. AL a time when experimental embryology was changing vapidly, this ex-
change proved central 1o the emergence of the ficld and its separation lrom the
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study of heredity, to the extent that such a separation really occurred. Scoll
Gilbert’s analysis of Morgan's embryological work also examines the emergence
of genetics and embryology as distinel disciplines, as does a recent paper by
Garland Allen. Jan Sapp is exploring lines of biological research in the United
States and France that continued to emphasize development, with his study of
work on cyloplasmic inheritance, And Jane Maienschein's survey of studies of
sex determinalion poinls to an area lying belween embryolopy and genclics, an
arca that has begun to altract increasing historieal attention from biologists as
well, Mumerous studies of the rise ol the licld ol genclics have appeared or are
in preparalion, including Horace Judson's masterfully wrilten Eightli Day of
Creation and Kevles's survey of penetics in the United States and Britain. ™
Studies of evolutionary biology include several examinations ol the relation-
ship between hiology and religion, with attention to issues ol creationism. Others
focusing more directly on biological work, particularly in the mineteenth century,
include Cynthin Russell’s study of the receplion of Darwinism in the United
States and essays by Michele Aldrich and Edward Pfeifer in Thomas Glick's
Comparative Reception af Darwvinism. Peter Bowler has extended the discussion
of evolutionary ideas after Darwin. Bowler's Eclipse of Darwinism, Tor example,
classifies such Americans as Louis Agassiz, Edward Drinker Cope, Henry Fair-
lield Osborn, and William Berryman Scolt as anti-Darwidians and discusses the
various versions of anti-Darwinism. Ermsl Mayr and William Provine have ex-

tended the discussion lo more recent evolutionary biologists with the Evoln-

tionary b'yufhex:'.s.-“

Among the subjects closely related to history of biology but not traditionally

considered part of biology is the environment, the suhject of several studies.

Stephen Pync’s Fire in America provides an excellent and imaginative definition
of a problem’in this area, examining approaches (o forest and fire management,
burcaucratic control, and lactors very closely related to studies ol botany and
agriculture, Roderick Nash, Thomas Dunlap, and Michael Cohen have also ex-
amined issucs of conservation and environment in ways that illuminate Amer-
ican concerns with organic nature.
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Despile the growing number of studies on subareas of biology and despite the
expansion into related concerns, relatively few scholars have moved to later or
to more technical disciplines, such as biochemistry or molecular biology. Few
historians of science have pursued philosophically informed questions aboul how
science has developed in the twenticth century, questions about the nature of
biology or the ways in which biology has changed, lor example. lurther, only
a handful have examined the way in which specialtics arose because of, or with
the support of. institutional Factors, The diversity of studies to date makes the
history ol bivlogy i America a healthy and robust ficld, but a further abundance
of pioblems. guestions, and approaches obviously remains to be explored as
well, :

CONCLUSION

On the whole. the historical study ol biology in the United States is a robust,
exciling liclkd, While listorians concerned with recent developments in particular
will need o update their technical knowledge, many other historians would
prolit from a more sophisticated understanding of biology and what it is. More-
over, some will find it uselul to explore philosophical and theoretical issues,
while others should acquire more sophisticaled tools of social analysis in order
lo assess the impact of faclors external lo scientific ideas. Others will begin to
explore the way in which or extent to which biology in America has also been
a distinctly American biology. They will begin to answer those questions about
how 1o define the ficld of history of American biology and how best to approach
it. As historians of biology investigate new issues, they will begin to divide up
their problems in new ways, vielding novel perspectives. The continued will-
ingness lo accepl diverse approaches should allow the history of biology in
America 1o remain a particularly lively, productive, and inviling ficld of study.
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