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THE ROLE OF THE RESEARCH MUSEUMS

- ----- . HOUSE oF REPRESENTATIVES;
COMMITTEE ON-SCIENCE AND TECHNOLOGY, - -
Task ForcE oN Science Poricy, - -
: - Washington; DC.

_-Thetask force met, pursuant to notice, at 9:39 a.m., in- room
2318, Rayburn House Office Building, Hon. Don Fuqua (chairman
of the task force) piesiding. = = -

Mr. Fuqua. The task force will come toorder.
--Today the task force will begin its regular hearings on various
aspects -of American-science -policy. During February and March;

we conducted a series of minihearings which were held- more or
lers weekly. These were focused on the general topic of the goals

and objectives of natioual science policy, and they served to give us
a useful overview and a good preparation for the hearings on the
individual, more specifix tepics which we begin today.

__The research activities carried out at American museums are
perhaps less well recognized and less clearly understood than re-
search done at universities, in Government laboratories, and in in-
dustry. Yet, in certain disciplines; especially in many of the social
sciences, museum-based research is highly important. - o
- Such research is frequently based on extensive collections of arti-

facts which are the reason for the existence of the museums in the
first place. The large collections are, however, expensive to develop
and maintain. In that sense, they are not unlike other-aspects of
big science which also require extensive facilities and demand higa
operating COSts; . :, :,, oL oo omTm T oo I . -

Collection-based -research is undergoing. much change, all of

which may n.t be for the better. Some universities are phasing out
such research, and that raises questions about the-disposition -of

their collections, about the divorce fromn graduate education, and
about the future supply of scholars in certain fields. -
- Before we call our first witness, we will place opening statements

of any members who so.desire into-the record at this point.

[The prepared opening statement of Mr: Lujan follows:]
- OPENING REMARKS OF HON: MANUEL LUsAN, Jr., SCIENCE POLICY TASK FoRCE
. Today’s meeting on the role of the scientific research museums begins our task

force’s more formal and directed hearing schedule. Over the past two months; the
task force has received overview briefings on the goals and purpose of U.S. science
policy from-five distinguished -individuals: Dr. -George Pimentel of Berkeley, Dr.
Alex Roland of Duke University, Dr. John-Foster of TRW: Dr. Jamies Wyngaarden
of the NIH and Dr. Lewis Branscomb-of IBM: We owe these. individuals a vote Gf

thanks for providing us with both a broad review of past and present U.S. sciénce
(D
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pohcy as well as: xdentlfymg scme mterestmg areas for ountmulng attentlon
throughout our-study.

Our focus toda { is on one- aspect q[ Lhe U S. sclentlﬁc estabhshment whlch is fa-
miliar to most -of us although not necessarily for its unique role in research. The
scientific research museums have a distinguished reputation and through their col-
lections contribute to-scholarly pursuits in selected fields of science. How their capa-
bilities fit-into the overall ‘picture-of U.S. research activity is of interest togay. a3
well as the composition of, and future requirements for; financial support of the mu-
seums’ research programs: Also of interest are the procedures which the museums
use in selecting which research activities to pursue and how these may differ from
thoge of, for example, the research universities: i

1 would like to- -join Chairman Fugua in welcoming Lodays witnesses. I look for-

ward to their testimony.

Mr: Fuqua: To discuss these tmportant subJects, we are very for-
tunate to have with us today a number of distinguished leaders
from American research museums. The first of ‘ur witnesses is Dr.
Robert McCormack Adams; the Secretary of the Smithsonian Insti-

tution. - ——- ——— S o

Dr: Adams came to hxs present posxtron only last September after
an outstanding academic career,; pnncxpally at the University of
Chicago. Since coming to Washington, he has exprased a particu-
lar interest in the strengthening of the Smithsonian’s research ac-
thltles e = e - - cmemme e e
- We welcome him to the task force for hrs dxscnssmn on the
future role of research museums and the role of the Federal Gov-
ernment in their development. Dr. Adams, we are pleased to have

you today:

STATEMENT OF DR. RGBERT McCORMACK ADAMS THE ]
SECRETARY THE SMITHSONIAN INSTITUTION, WASHINGTON, DC

Dr. Apams. Mr. Chairmran, it is; of course; a great -pleasure to be
here 1-welcome the opportunity to appear before the Task Force

and to participate in your examination of Federal science policy:

- 1 have submitted a somewhat longer- statement than I would pro-
puse to-begin with today before submitting to your questioning.- -

Mr Fuqua. We will make the prepared statement at part of the
record, and-if you wish to summanze, that wxll be fine

Dr. Apams. Thank you: -

--I-believe that the research: enterprlse of the United Stétéé can be
thoug’ht of as & house, the foundations of which are securely an-
chored by the building blocks of scientific inquiry pursued in uni-
versities, mdustnal laboratones, the Federal estabhshment and
museums.

--I-de regret, by the way, that the térm ‘“‘museums” does not

ppear, as far as I can find it, at least, in the initial agenda that
was_ published for the work. of the Committee. I think that the
museumggg;ponent is indeed one of the anchors of the foundatlon
of that house;

-While the role of museum research is clearly of most interest to

you today, my analogy is nonetheless purposeful in stressing the
interdependence of these activities. If any of the blocks were al-
lowed-to crack or crumble, the essential structure of the entlre re-
search house would be weakened and in jeopardy. S
It-is only recently-that-I-have moved-from an aeedgg;c,eet,t;gg

with which I have géen associated for decades; to the Smithsonian,
the charter of which commits it to aims similar to those proclaimed

7
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in-the: mottoes- of many universities—the increase and diffusion of

knowledge. Not unnaturally, I find myself thinking about the dis-

tinctive features of museum-based research, especially a- it com-
pares with research in universities. = S
- First and: most impoitantly, museums are biilt around collec-

tions. In order for the study of collections to be. made meaningful,

museums staffs include individuals who are competent in; and who
give attention to, the means of classification by which alone those
collections-ean be reduced to intelligible order: Systematics—the

proper identification and classification of organisms and their evo-

lutionary and ecological relationships—is essential to museum-de-
rived kniowledge.- - - - S E —

Second, because systematics research-tends to -require large-col-
lections; museums tend to-be preoccupied with collections and their
management. On the whole, theretore,- museums-have been less in-
volved-in the laboratory-based or experimental -approaches that
characterize universities, although this is now-changing:

- Third; since museum research -is- collections-based, -miiseuims
often pursue a dif'erent balance of strengths than that which char-
acterizes universities. A single museum with anything approaching
the universalistic aspirations-of at least a few of the great universi-
ties is an absurdity. The Smithscnian probably goes as far in this
direction as any-institution in the world;-and, significantly, it does
so-by loosely linking together no less than 14 highly diverse, phys-

ically as well as professionally, distinct units. R

- Museum_ ccllections, and the exhibits representing them, have
many of the qualities of capital investments. Prudently assembled,
they can almost:endlessly repay furthier study from viewpoints
beyond the imagination of -those originally responsible for them.

The prudence, of course, is difficuit to maintain over time. -

The factors I have just mentioned would-seem -to limit -the. re-

search effectivenes: of museums. But there are other, more positive

considerations: . - T T -
_-First; the broad, voluntary, and uiiselected character-of a-muse-
um's sudience somewhat-counterbalances the narrowing effects of
concentrating on specialized collections. Visitors’ quistions, not to
speak of the prior reed to make exhibits ‘intelligible; encouruge a
dialog reaching far beyond the stratified circies to whith most aca-
demic faculties confine themselves. - S e

Second. accompanying museums’ direct dependence on the public
and lack of selectivity with regard to their audience are gratifying

opportunities to-respond to national needs and problems tlat are
beyond the reach of universities. There are many practical demon-
strations that museums offer constructive supplements and alter-
natives to the deteriorating environment of many ordinary class-

rooms. and are a means to mobilizing creative effort and accom-

plishing genvine learning. - : S .

- Turning more directly 0 research in museums and its relation-

ship- to-the seeminzly more competitive world of university re-

search, it is worth noting that work in universities is typically tied

to the rclatively narrow tolerances and priorities of the peer review
stems of--the- national foundations, institutes and- endowments;

that in museums is less so. Hence, museums sre particularly suits-

ble as a base for long-term undertakings, the priorities for which

-/
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would shift through time -as they were perceived in relation to a
field of competing proposals at -a single moment in time. -~
_Similarly, the tendency within museums for apreoccupation
with systematics to lead to isolation and corresponding theoretical
weakness, has a matching strength: modern-ecological problems

underscore the need for more; not less; systematics: -~ - - -
_-Take what can only be described as an approaching-world -crisis

of tropical deforestation. These forests are biologically the richest

of the Earth’s environments. A proliferation of species is now being
found in them that far exceeds earlier estimates. This suggests that
we may need to alter evolutionary views concentrating on the dif-
ferential survival of variably endowed individuals within a species,
and to give greater emphasis to processes of interspecies competi-
tion. Fundamental to any such research effort must be a securely
established - basis- of species-identification, classification,-and rela-

tionships, the only source for which today is the great natural his-
tory museum collections. Lo : . Do Tz
—-Collections-remain the raison d'etre of museums and form a pre-

cious resource for science which must be nurtured and maintained.
Our knowledge of the natural world derives-in large measure from
studies of the collections. As new insights and technologies are de-
veloped; -collections -sre -reexamined- and more information- -is
gleaned. Hence, we should not think of collections as stagnant, but
rather as dynamic assemblages of the natural world which grow in
value over time. The Smithsonian’s collection of eggshells has been
crucial to. understanding. the impact of pesticides on the size,
growth rates, and sustainable populations of birds, while our fish
collections, which date from-the 1880’s, have provided important
evidence of significantly higher concentrations of methyl mercury
staff at the National Museum of Natural History are scientists
from organizations such as the Department of Agriculture; the Fish
and-Wildlife Service, the U.S.-Geological Survey, and the National

Institutes of Health, who work daily with our collections on issues
associated with the missions of their respective agencies.- - -—-—-——
. The collections in American museums have been called a “biolog
ical/physical national bureau of standards,” the baseline upon
which -all branches of science can draw. Continuation and fulfill-

ment of this daunting task require sustained financial s;xlfpoit to
conserve existing- collections- properly, to -acquire- new collections,

and to provide thoroughly trained personnel with proper: equip-
ment for the vital process of documentation. Constant-attention
must be-paid to-these-efforts so that our stewardship for future
generations is not called intoquestion. - =~ -~ - - -~ - -
Museums overlap with -universities, -indvstrial laboratories, and

Federal science efforts along the single continuum of research ac-
tivity in_the United States. Doubtless we can find better ways to
share tasks or divide responsibilities all along that continuum, so
as to improve not only our-interaction; but also the overall effec-
tiveness of our combined effort. The-first step is to-recognize that
there is a high degree of complementarity to the entire research
enterprise and that all four of its components-are necessary if that
enterprise as a whole is to n:cet the increasing demands we are

making of it 9



Thank you, Mr Chamnan

[The prepared statement of Dr. Adams follows]

ROBERT MCCORMICK ADAMS
SECRETARY

SMITHSONIAN INSTITUTION
BEFORE THE

TASK FORCE ON SCIENCE POLICY

COMMITTEE ON SCIENCE AND TECHNOLOGY

U; S. HOUSE OF REPRESENTATIVES

WASHINGTON, D. C.

APRIL 17, 1985
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Thank you, Mr. Chairman.

1 iﬁp?ééiiférfﬁé 6§§§?fﬁﬁify to appear before the E;sk Eprcé
today, to participate in your review of Federal science policy;
and to talk specifically about museum-based iéééiié';.

The research enterprise of the United States can be :hought
of s & house, the foundations of which are secirely anchored by
universities, industrial laboratories; the Federal establishment,
and museums. While the role of museum research is clearly of
most interest to you today, @y analogy is nonetheless purposeful
in Stressing the interdependence of these activities: if any of
€he blocks were allowed to crack or crumble; the essential
structure of the entire research house would be weakened and in

Beyond the interdependency of and the similarities between
the various research sectors in the United States, there are, of
course, crucial differences that can usefully be examined and
unique roles; such as those performed by nuseums, to consider.
It is 661; recently that I have moved from an academic setting,
with which I have been associated for decades, to the
Smithsonian, €he charter of which commits it to aims similar to
those proclaimed in the mottoes of many universities: the
increase and diffusion of kKnowiedge. RNot unnaturaily, I £ind
myself thinking about the distinctive features of museum-based
research, especially as it compares with research in

gniversities,

ho,.\\\
o



O

ERIC

Aruitoxt provided by Eic:

* First and most importantly, museums are built around

collections. In order for the Study of coliections to be made
meaningful, museum staffs include individuals who are competent

in, and who give attention to, the means of classificaticn by
which alone those collections can be reduced to intelligible
order. Systematics - the proper identification and
classificiation of organisms and their evolutionary and
ecological relationships ~ is esseiitial €6 misein-dérived
knowledge.

| * Because systematics reseaich tends to require large
collections, museuns tend to be Preoccupied with coliéctions and
their mansjement. On the whole; therefor®, museunis have been
less involved with laboratory-based or experimental approaches.

biology are likely to have descriptive titles reflecting the
organic character of their collections; basically subdivisions of
botany and zoology, even though their research may be
theoretical, experimental, and Bultidisciplinary in thrust. In
universities such taxonomic titles have largely disappeared or
become more generalized; reflecting subordinate components in a
more thematically unified approach to the field at many
alternative levels of analysis.

| since misein research is collections-pased, museums often
pursue a difference balance of strengths than that which

characterizes universities: True, theére are some more-or-less

Pt |
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'natdral® units, such as perhaps Modern Art or Natural History,
within which bodies of method, theory, and data are so widely
shared that real eminence is difficult to achieve on a nartower
basis. But contrariwise, a single museum with anything

great universities is an absurdity. The Smithsonian probably
goes as far in this direction as any institution in the world,
and, significantiy, it does so by loosely linking together no
less than fourteen highly diverse, physically as well as
professionally aistinct units.

* Museum collections, and the exhibits representing them;

and importance of major collections tends to perpetuate existing
divisions of specialization and, perhaps, to slow responses to
newly opened fields of knowledge. o

These factors would seem to Iimit the research effectiveness

* First, the broad, voluntary, and un-selected character of
a museum's audience somewhat counterbalances the narrowing
effects of concentrating on specialized cc)lections. Visitors'
questions, not to soeak of the prior need to make exhibits
inteliigible, encourage a dialogue reaching far beyond the

stratified circles to which mcst academic faculties confine



themselves. Museum exhibits, let me emphasize;, need not be
frozen and didactic. They can genuinely involve at least some
members of the public in their improvement and even in their
initial design. They can even involve exciting voyages of
quasi-research discovery thzt transform the understanding of
those creating them as much as those viewing them.

~ » Secondly, accompanying museums’ direct dependence on the
public and lack of selectivity with regard to their audience are
gratifying opportunities to respond to national needs and
problems that are beyond the reach of universities. Museums
must, for example, creatively interpret currently intensified
demands for public participation, and for a multitude of
individual choices. With a quarter of the annual increase in our
population now being a product of massively renewed immigration,
museum exhibits must somehow reflect the re-emergence of cultural
ziuralish. Or consider one of our most serious national
problem: , growing inadequacy in many distiicts of provisions for
cities, this inadeguacy has tended to deprive the most )
disadvantaged part of our population of real opportunities for
literacy of all forms, even as our proclaimed entry imto an
*Information Age® makes such literacy ever more necessary for
their own; and our society's, survival: There ate many practical
demonstrations that museums offer comstructive supplements and
alternatives to the deteriorating enviroament of many ordinary
classrooms, as a route to mobilizing creative effort and

&ccémpiisﬁing génuiné ié&tning;
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* Turning more directly to research in museums and its
relationship to the seemingly more competitive world of

university research, there are some obviois and positive elements
that are uotiﬁ consf&graéion; Work in Ghiéeifiéiés is typicaiiy
tied to the relatively narrow tolerances and priorities of the
;EEi review é;éﬁéﬁé of the national foundations, institutes, and
éﬁﬂbﬁﬁéhtgj Ehiﬁriﬁiﬁﬁgéhﬁérigrgiéﬁifﬁb;ﬁti?riégé so. Hence
museums are particularly suitable as a base for long-term of
high—risk research projécisi The necesshriiy dei&ye& or
uncertain payoffs of such projects cannot correspond to the
restrictive terms of granting cycles. They aim instead at slowly
cumulative increases in knowledge, or at going beyond safe bets
consequences. I am proud to include the Smithsonian among the
museums that at times have quite consciously taken this last
approach.

|+ Bimilarly, the tendency within museums for a preoccupation
Uifh Bygrféiiirtiégriﬁdr ééséiipéﬁvé i'ppibiéi’iés éo iéad f? isoiiﬁioh

modern ecological problems underscore the need for more, not
less, systematics. Take what can only be described as an

approaching world-crisis Of £ropical deforestation. These
A proliferation of species is now being found in them that far
exceeds earlier estimates. This suggests that we may need to
alter evolutionary views concentrating on the differential

survival of variably endowed individuals within a species, and to
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But fundamental to any such research effort must be a securely
establishea basis of species identification, classification, and

dimly-lit buildings where researchers hinch over 1ab benches
examining microscopic cetails of insects, £ish, or skaletal
remains may, indeed, persist, the fact is that today there is a

of science and take an interdisciplinary view of the natural
worldi., 8 ‘tematics is certeinly the fbb;rof this éhSéébe.

Morecver, it is no longer an end In ifself, but .ather a starting

oint for the substantiation of moderrn ecolegical principlec and

oo

@velationary theory.
Collections remain the caison d'etre cf mureurc and form 2

preciolE rezobrce for stiernce which mbst be nu:tured and

Cur «rowiedge of the matiral world derises

from studies of the ccllectic ighty end

a ¢ re-exzmined and mere
notl o trinb of

aric ziserblages of the

10 valee over tive, The Gmithcoriarn's

tior of mgc shelle har beer criciel

inpect of pecifcider on the gire, growtr
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higher concentrations of methyl mercury in fish in the 1970s. It
is worth noting here that, in addition to our own scientific
staff, also assigned to the National Museus of Natural History
are scientists From organizations such as the Department of
7§?ié;ﬁiéﬁ?é; Ehe Fish and Wildlife Service; the U. S. Geological
Survey, the National Marine Fisheries Service, and the Nacioral
Institutes of Health who work daily with the collections on
issues associated with the missions and goals of their
teptesentative agencies. B

Increasingly museum efforts have taken on an applied bent.

Many of the Smithsonian's marine biologists at the National

the eastecn Caribbean are working on the ecosystems of coral
teefs ;ﬁé on the §iiﬁiiy pfééﬁ;éiviéy of §hé oceans. ™ i3
research offers the possibility of developing renewat. resources
and sustainable yields to meet the econonic and nutritional needs
of the people of that region. As another example, one of the
Misein's botantists has provided critical pollen analysis to

assistant in answering questions about the composition and origin
Across the Mall at our National Air and Space Museum the

System Disc Retrieval (SDR) was developed to meet the problem of
compact information storage. Applicable far beyond the museam
field; it is & wonderful example of the synergy of museum and
industrial research.

Obviously I can only deal with the constraints and i
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terms. There are important differences from subject area to

;653;&; ;tea; as well as from inséitﬁéiéh éo iﬁééiéﬁﬁiéﬁ:
However, I would like to ghare with you a final example from my
own discipline. Evolving standards and traditions of inquiry in
anthropology and archaeclogy are leading them away from

ébncénér&éing on the formai{ macroscopxcaiiy 6S§ékvibié 7
properties of individual objects. The scierice moves instead
toward the internal properties, contexts, and associations of
objects in collections -- features that will never be evident to
the casual museum visitor: Context, in particular, is of
critical importance. This explains why archaeologists have taken

leadership in efforts toc prevent the illicit international
movement and sale of antiquities, since that traffic, by its
nLEire, conceals or destroys information on context.
Scientific advance in this area involves steadily improving
precision in recording and interpreting temporal and spatial
associations and modes of Eéﬁééiiiaﬂ or preservation.
Manufacturing debris may be at least as important as the object
itself. A used and broken specimen may permit dimensions of
understanding that a perfect, unused specimen cannot: A poor
copy or duplicate, of little interest to an art historian; may
provide vital clues to the GS;E in which commodities were

produced and circulated. Physico-chemical analysis can reveal

sources of raw materials, modes of preparation and patterns of

use. All of these details are frankly more Significant as

Exhibits become correspondingly more difficult to explain and

is
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crafesmanship €o the representation of entire social sys€ems in
a;

77777 collections of which little will ever
go on exhibit.

‘The collections in Américan museuns have been called a
*biological/phyeical national buteau of standards,” the baseline

opori which all brariches of science can draw: Continuation and

fuifillment of Eﬁig daunting Eégk xéaﬁi;é sustained financial

support to conserve existing collections properly, to acguire new

collections, and to provide thoioughly trained personnel with

proper egiipment féi fhé Qitai prccess 6i éééﬁﬁéhéétiaﬁ:

éonsténi aiienéién musf be ééid ié ihese éfforis 56 tnat our
Museums are sister institutions to universitiec in the

enhancemert and comhunication of knowledge. They both overlép

éxtensively with the industrial laboratorier and the Fedei:il

in the United States. Doubtlesr we can £iné rettcr ways tc share
tesks or divide regponsabilities all aleng that continnur, oo ar
t¢ imptetw not only odr interactivn, but alice the Zveilall
cifectivernces of vgor combined eifcit, 7The first ctep i ta

vreTgraze rot there I a bhich degree of complemertarsity te the

entire ruocarcn enterprice and that zli four of atr corpe
Zre nece: fary 3 othat eateiprire er a whoot 1o o tr ol the
PnvreEs il Wi Sie nENing o irg
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o S ~ DISCUSSION
Mr. Fuqua. Thank you very much; Dr-Adams. - - - - -
- I recall that one evening I was going into the Smithsonian

Museum of Natural History to visit with some scientists there and
to speak with them, and they carried me back through the stacks
of all the botany collections that they had, particularly some of the

leaves. - - L Rm -l - p a1 g Sl DT DI
-~ 1 was very interested. Many of them went back several decades. 1

was very interested at that time in what change had developed in

the same species of leaves in different parts of the world, and there
had been some-changes—they were explained to me—but a very

good -baseline to begin to understand over a long period of time,

and I think it is very fundamental to the things that we are all
interested in, whether it is crossbreeding that was taking place; or
the effects of the environment, or weather conditions or whatever
that-may have caused that; which leads me to a question: How do
you see a payoff back to-the public in museum-type research versus
the more university-oriented research?- : S

--Dr. Apams.- Well; I spoke of the mission-oriented-agencies who -al-
ready are working, and have for many years worked, side by side
with the staff of the Smithsonian; directly employing the Smithso-
pil:i‘asﬁ;@llectibﬁﬁ. I think that is a fine illustration of what the pay-
Oils are. - , z oI Ll
-- If one is concerned with the damage that is done to this coun-
try's agricultural output from various kinds of infestations; be it
boll: weevils or Mediterranean fruit flies or whatever, one has to
deal- fundamentally with that insect -population; -and one has: to
work with the systematic collections that are available only-in the

Smithsonian and a few other of the great natural history museums
in order to-make those identifications. LTt

_ Moreover, this is not a problem that can be confined to the conti-
nental United States. Unfortunateiy, bugs don’t observe interna-
tional frontiers, and the truth of the matter is that most of the se-
rious_crop pests that we have encountered wre tropical in origin.
One needs to have going right aleng: with -the work on:problems

within the United States a more fundamental study-of the nature

_Mr. Fuqua. By -the way, in your- beginning remarks; you men-

of the insect ﬁbgyﬁléti&iﬁé of the great tropical regions to our south:
tioned that the word “museum” did not appear in our task force.

That will be corrected in our final report; I can assure you.
Dr. Apams. Thank you. -~ - .

Mr. Fuqua. It was not an intentional oversight.

-How have the changes-in Federal policy toward science in recent

years affected the museum research, ifatall? .. .~

" Dr. ApAMS. Mr. Chairman, my impression is that changes in Fed-
eral ‘science policy have not heen-primarily directed at muééumé

and have not primarily affecteithem. - - -
--My own-association with the Smithsonian is recent enough that I
am not sure 1 have a long-teimn view that would be accurate on
that point, and I probably shou.d refrain from going further.. . -
_ Museums obviously have, for the most part, been able to benefit
from the growth. in research funding in the national foundations. I
might say that that does not apply to the Smithsonian; which is

20
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1:131:: able to draw on funds from the nai:;onal foundatmnspnderore

dinary circumstances. But certainly, for the museums which have
been the beneficiaries of research funding coming frem that source,

my impression is that they have benefited less from it than have
the - universities, but there certain *‘i’ly hé; b?,éij some benefit from

that source. - o

- Mr. Fuqua - How could we make it better? How could we ge
better - research-looking -at it from-our perspective for-the -public

ood, by what programs for supporting or helping or fostering basic

research in museums?

- Dr. AvAms. My impression would be that the most serious prob-
lem is one that requires national-recognition of the importance of
those-systematiccollections. Whether this needs to be involved in
legislation, I amnot clear. .= . - . i - R
-- I-think that if-one- looks across the country at the tendenecy -in
recent years for people who would have been trained in systematic
fields-to move into other aspects of biology, for example, priorities
have been given to the field of biology at the cellular, and molecu-

lar, and genetic level which obviously have seen enormous explo-
sive breakthroughs that are of great importance, but that somehow
there hasn’t been recognition of the -needto -maintain balanced
strength across all -of biclogy, and that the most critical thing
would be -to reestablish- that sense of balancing our priorities.

Whether this cails for legislation, I am not clear.
Mi‘. Eﬂévﬂ. ML:PACW, ZZ I T
Mr. PACKARD. Thank you, Mr. Chairman. - - -

_ One of the principal areas where you have shown an interest in
your-science policy-studies; particularly at the museum,; is in areas
where you have blended private funding with public funding.
Would-you describe for us the general funding mechanism of the
insti '!tutiéﬁ,:@dfmﬂc:’ "iil;agljtbreak:i;it down into public and private

funding and where those come from? . S
--Di.- ADAMS. The Smithsonian budget. is: composed of a primary

component in the form of appropriated Federal funds amounting to

about two-thirds of the annual Smithsonian budget: The other
third-is from private soiirces and is composed of a number of ele-
ments, --- - - - - - I oz o L

It would include income from funds that have been given to form

the Smithsonian endowment. It would include income from a

number of the Smithsvaian’s private enterprises; the magazine
Smithsoniar,-the stores that are operated in our - museums, the sale
of books and other objects by mail, by catalogue. It also includes pri-
?é;é;gt%ﬁté and contracts from private foundations for carrying on
research.. - . .. . _______ " "

There is also a component of support from Federal foundations
in. some -areas-as, for-example, in -areas. where collections are of

critical importance and where that has been recognized. =
Mr. PACkARD. Is there very much of your funding that is target-

ed_to specific projects or research activities? - - -

~Dr. Apams, There is some; both on the private side and the Fed-
eral side. I think there probably will be more if I look at the way
our budgets are developing. - - - S -
—-I think there is considerable interest in the Congresc and, I
might add, aiso, in our own museums, in developing project areas

21
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that can be specifically identified, and described and in trying tc
introduce these as line items in the Federal budget o ss items to

attract private funding just as well. I think this is a way, in fact, of

making the museumresearch more accountable in the sense that
the descriptions of it become a matter of public record. - = =

. Mr. PackAgD. In your testimony, you mentioned that you have
seen a shift from simply collecting artifacts and museum pieces to

more:of a research-oriented structure. Would you elaborate on that
and describe not only how you have seen that transition taken but
whether you see it increasing in-the future? Will a greater portion

of your moneys 2o toward researck and so forth? - = - .. . __
--Dr. ApAxs. I can illustrate that in a number of ways, but let-me
begin by saying that collections themselves consisting of individual
plant specimens; or animal, or insect, or fish specimens, as the case
gaff;be;;ﬂverg,the,;@t@;@@;@t:m@;ﬁu&ﬁéﬁé;tbfdk; more
or less as they were haphazardly brought ‘in by volunteers or by
people-sent -out-from museums. The complexities of the matenﬁ
collected have been more and more widely recognized, and it is now
understood that you need specimens at different stages of growth,
for example, or unde: different conditions of diet. You need field
observations that associate the behavior of specimens with the
physiological characteristics. if you-are fully- to understand the- pat-
terns of difference between them. The result of all of this has been

that the amount of field work: connected with the collecting of
really useful materials for-identification and. to serve as standards
for’mure c}aSSiﬁcation has stadﬂy,,ilg,cr,ea,se,d‘ ::: ol T

--The -Assistant Secretary for Science of the Smithsonian Institu-

tion, Dr. David Challiner, who is with me today, made the observa-

tion to me last week that there were more of the Smithsonian re-
scarch- scientists who-were concerned with collections who were

now involved with field work than at any time in the past, and I

think -that certainly has been one important change. Another has
been that one has to deal increasingly with aspects of microstruc-

ture, with features which are determinant of genetic and evolution-
ary differences-that_can -only- be observed with electron micro-
scopes. Or, again, important studies that have come out-of molecu-
lar biology and that involve the differentiation of species as meas-
ured by differences in proteins require -laboratory- facilities on- a
much more extensive scale than would have been the case in the
mt‘7 - . - - -TohTomo DT ool - z Dol oo ToIDoLl
-1 think it is precisely the growing complexity of the subject that
drives -us in-the direction both of more extensive laboratory work
and more extensive field work, and I think that is a trend which is
understandable if you look at the way in which biology has devel-
oped over the last generation or 80, and one has to anticipate that
will continue in the future. : ST et
— Mr.- PAcRARD. One of the misconceptions that ‘many Americans,

myself ‘included before I came here, have of -the Smithsonian -is

that it is Washington-based, and most of the facilities are what you
see down in. the, old Smithsonian-Institution. I don’t know the fig-
ures, but I think you have literally hundreds of buildings and fa-
cilities throughout the country and buildings throughout the Wash-
ington area besides this concentrated area. Are-the research-as-

pects concentrated here in the hub of what most people perceive as
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being- the Smithsonian Institution; or do you find that it has
bran‘:heg,qgt intp allpfiygurigcﬂét;{egﬂ:; o I LIInooC-TDoLLll T
. .Dr. Apams. Well, in fact, the rese ch is carried on all over the
world. We-have-done a recent tabulation of the current work of the
Smithsonian, and we find that there are activities underway in
something like 113 countries. There are research bases in many of
iiose cases, although they may consist of no more than rented fa-

cilities or quite temporary facilities: On the other hand, we do have
a-major research base for the pursuit of studies in tropical marine
and terrestrial biology in Panama, a very importarnt installation
called the Smithsonian Tropical Research itate. . : c
.-Dr. PAcrARD. Do some-of the foreign countries support and assist
in the funding, private funding; of your research? = =
-~ Mr. ApAms. There is no case known to me at the moment in

which we have direct assistance from foreign countries in funding,
but we have many forms of important collaboration that have in
fact financial value, have real financial value-in terms of availabil-

ity of land and other such considerations, that operate very widely.
And certainly we are very closely involved with foreign scientists
inmy Of'thae,@, - oot — oo oo T ooTmo oo o T
~But the further point I want to make is that while the greater
number of -the Smithsonian research- staff are: primarily located
here in Washington, theﬁ' are carrying on field work, they are
going -overseas for- their field work; into many other countries as
well, so that one has to look-at their pattern of activity and not
simply their place of permanent residence:

Mr. PackARD. Thank you very much.

Mr. BrowN [acting chairm;;i Thank you.

Mt‘ Lm: oL _ - [
Mr: Lusan. Thank you, Mr. Chairman. - -

- Dr. Adams; that is certainly a different picture of museums than
I have always had. As a-matter of fact, you mentioned that, unfor-
tunately, the public perception is dimiy lit buildings where re-
searchers hunch over laboratories examining microscopic details of
insects and that sort-of thing. I didn’t even know-they did that.
You know; my impression of a museum is you go there to see some

Yaluﬂblefi!amtméﬁ, or :éld;: EQD@: and- out West we have covered

wagons, and wheels, and those kinds of things, and indeed, perhaps
the capsule from an Apollo flight. = - -~ - - -
- What do you do besides show us those things-that -were-promi-

nent in histo%'i’lYou: have mentioned the -marine biol research
that you do. 1at other kinds of research is the Smithsonian in-
VOIV jn? . [, R L R ,7”:;” I e - e
—-Dr._Apams. Well, let_-me take a slight aside; if I may, Mr. Lujan,
before coming to what I think is the thrust of your question. -

_ Take the question of our insect collections: There is really only a
very small corner of the Smithsonian-that is-devoted to insects.
There is a living zoo that you will find in the Natural History
Museum. They don’t lend themselves well to public exhibit; most of
themare jUSt too small;””; L ,:, oo Dot T, oo T ITT D
The Smithsonian -insect collection numbers on the order of 30

million ;lemsm It-is comparable -only to -the collection of-the
u

British Museum. It needs to be that large to serve as the standard
of reference that can in fact be used by people who are either con-
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cerned with the fundamental science of insects or evolution or who

are concerned with various kinds of mission-criented problems. that
are connected with insects.-So here is a vast collection which is not
at all seen by the public. This is a case where the tip of the iceberg
is indeed a very, very small, small tip. - = - = o
-- But-I might go on further to say-that, large as that collection is;
it doesn’t begin fo approach the adequacy that people in-the field
now -believe will be necessary as our understanding has grown
about the number of different- species- of insects there are-in the
world: That number is now estimated to be on the order of 30 mil-
lion, and I can tell you that our collections do not include only one
example qffgachips*ect.ﬁ; ST T TDIITIIITT D ITD oI T
__Mr, Lusan. Well; I will look at museums a lot differently now.
You know, when I go to-an aquarium or something like that and
some fish glow in the dark, I think, “How pretty,” you know, and
Wélk éﬁﬁj{ ,trbiji it. ool D oo _ oL N - -
ti””r; Apams. Let me shift to the more general thrust of yoiir ques-
on. . ooz LT .- o
1 haven’t even mentioned an area of very important Smithsonian

work and one that comes more directly to the question of some of

your old wagon wheels and so on. Conservation is a rapidly expand-
ing field where much more is possible; much- more. is -understooc

than was true some years ago. The Smithsonian has a Conserva-
tion Analytical Laboratory where fundamental work is going on on
how to conserve our specimens that otherwise might very well con-
tinue to deteriorate even while they are being kept. So very impor-
tant work needs-to go forward on the conservation of paper, and

textiles, and ancient metals, and many other materials which are
subject to continuing deterioration under museum auspices; which
obviously we would like very much to avoid. That would be another
example of an area where %ere simply must be further work if we
m,@mpﬁhag @ghji?é:;:;; . oL Sl L. _ : oL

_..Mr. Lusan: To &i from that area of it, you mentioned state-
ments about the -international ccoperation and those sorts of
things. I know that in other areas which we have jurisdiction over,

international cooperation is becoming even more and more impor-
tant, one, because of the budget constraints in our other commit-
tees, and in fusica work, and space work, we are looking for
mon:EVSfrOanthé,r countries,. - - -- - - oL Tt

But beyond that, there is kind of a welding together of our allies
and our adversaries; as a matter of fact. That could be; it seems to
me, a natural, the type of work that you-do and the international

Smithsonian has, that everybody would be falling all over them-
selves to do some cooperative work with the Smithsonian. Is that a
heavy thrust on the part of the Smithsonian to bring in other na-
tions: to share -in that research, perhaps _notjust from a financial
:}tigndpoﬁxsg’t but from the standpoint of solidification or break-

rougns! - - - .. C Z oo LDl e
::Qné;gﬁthé,thmgﬁ -that- I am thmkmg ,oﬁ,for,,example; in the
space business, we sit in Geneva talking about arms control, and

while that may seem way off over there, the big ﬂnestion is verifi-
cation and inspection. Yet-when -the-Soviets decide-to go into the
commercial satellite business, the companies say, “Hey, we've got
to get in there and make sure what you're putting into that satel-
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lite; that it is launched properly, all of those things;" and the Sovi-
ets are saying, ‘“‘Sure, you can come in”—probably the first break-
thj:ough into impeaion:: - : oI LTIoT LTI LT DT Tt
— That is why I view this whole international cooperation as really
a plus beyond just the monetary. My question is: Is there a big

push on the part of the Smithsonian, a sustained push, to bring
other nations in-to share in that research? - et
~Dr. Apams. Mr. Lujan, I think | could fairly say that the general
orientation you have just described is the one that primarily led
me to take this position and come to- Washington. It is precisely
that aspect of the Smithsonian’s potential, and of what I see as the
growing need for world cooperation in science that led me to come
here. Let me briefly illustrate with two further projects that are
currently  underway. First of all, we have studies underway
through the Air and Space Museum in West Africa on processes of
desertification that involve the use. of the Landsat space imagery
for checking the progress of desertification and steps that are
taken to try to hold this in check. Those studies inevitably open up

possibilities-for land management:that would never be reccgnized
by the countries in question and which they could never become fa-
miliar with except through access to our specialists, our-technolo-
gy, working directly with them in the field. I think it is an impor-
tant world problem, and it is one-to-which we can ..ake a real con-
tribution and are now trying to doso. - .

- Take another one which illustrates the complexity of interna-

tional patterns that frequently crop up.-We have had a study =

derway in Panama for some time now on the variability of species

within test plots of tropical rain forests. We find in Panama that

something on the order of 50 percent more species will occur
mthlnagxpglg bfilf;iqliérékllometerof trees -than occur in all of
the Eastern United States. That raises all kinds of questions about
the ecology -of a tropical rain forest that are not well understood.
Now -studies have begun in Malaysia, on the other side of the
world;, which carry that much further still and illustrate perhaps
twice as many species occurring in test plots over there. . - -

~ Clearly, one needs to have some framework in which people who

are_working on problems of tropical biology, for example, are able
to come together, whether they are dealing with the Amazon or
whether they are dealing withegoutheast Asia or whatever, and we
believe that the Smithsonian offers one of the sort of rare institu-
tional opportunities in the world for bringing people together who

are working on problems of this kind and allowing them to check

their findings with one another, to become cognizant of difference

in method :and differences in theory, quite possibly to-have access
it:q‘ ‘more advanced equipment than they would in their own coun-
res. - - - oo . T L Ll
—-I think all those things are within reach; and I think all-of them
are more likely to proceed from a museum base than they will
from any other base. - - - o

Mr. LusaN. Very good. Thank you very much.

Thank you, Mr. Chairman.

Mg' EUQUL: Mj‘- Bi'éﬁ'ﬁ? : oIl ol . z ,:

Mr._BrowN. Dr. Adams, I would like to »dd my voice to the wel-
come I am sure the chairman has already given you. I do not think
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you have been before the Science and Technology Committee

before, and you may have: more opportunities-in the future. It is a
great pleasure to see you here and to recognize that you are start-
ing out on a career which I hope will last as long as your predeces-

Isqof's and make as large a contribution to the progress of our
étibﬁo . - — S J— z z A . oD C z -

-—Of course, he-sometimes ran -into-trouble because his scientific
interests tock him to: far fields. You are not still interested in
Middle Eastern archéology,are you? [Laugﬁter,;], oDl ol
. Dr. Abams. I would say that if conditions reemerged in that part

of the world that permitted me to do some further work, I would
certainly try to do so. They do not show much sign of helping me
along, in:?hgzﬁe@g@i::;:; S B Z B -

_ Mr. BrRown: I particularly appreciate your emphasis upon the re-

search  capabilities - and contribution” of the natural science
museums. I think, of course, that we have to keep in perspective

that that is only a part of the overall role of the museums; that in
addition to the natural science, you have the art, the history, the
various other things which fall within different purviews in science

strictly: - - - =

- I don't think this committee has really fully appreciated that

large research contribution that you make. I hope—and I am sure
ii}:l will—that your presentation this morning will help to change
tét. B N - LIl oI oo ZIo. L oL R
1 want to raise just one question. Generally speaking, in the pre-
vious concerns of this committee, we have looked upon the natural
science museums as a part of our process of public education in sci-
ence. We have seen that role as-being an extremely important role.
To some degree, we have funded that through the National Science
Fd}mdétion. oL ool R z i oLl z Z R ol

- I am interested -in having you comment about that role and the
degree to which, in addition to the education that occurs when the
public goes through the museums and sees and thinks about the
material - there, if you have considered a somewhat broader role
comparable, we :wii{say; to what a university does when it engages
in teaching and publication, or in the land-grant college systems
which we are familiar with, where you have teaching, publication,

extension; in which the effort is made to take the resuits of the re-

- I would like to have you comment on that because it has not—I

have not perceived that the natural science museums or museums
in general have put as much emphasis on that as they might; and
if we are looking at a rapidly changing society in which science is
more and more important, and in which a scientifically literate
public is more and more important, then I think we have to use
every resource to attain that literacy. The museums, I have always

felt; are a very important part of thet mechanism of public educa-
tiqij'},, I DT I . - R ST Tl [,
- -Dr. Apams. I think I would share those sentiments-completely,

Mr. Brown. First, with regard to the educational component at the
level of future specialist;-which is-only one component of your ques-
tion, I should say that this has been for many years held by the
Smithsonian as one of its very important functions.
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We do support predoctoral fellows, postdoctoral -fellows, people
coming in as interns while still in the course of their college ca-
reers, I might say with a special emphasis on identifying minority
interns; ' oo B Dol TIiIo LD L, oD InnmT T To
- We do regard that as a very important part of the program of
research- that ‘he Smithsonian carries on. That has been growing

in_recent years, and I think it will continue to grow. . ...

Research is, frankly, best done with a mix of individuals: Some
research, of course; will always go on by single investigators; but

much of it is best done with-a-mix in which there may be-a senior
investigator and several assistants or people collaborating from dif-

ferent fields coming in for varying lengths of time to learn new
skills that they will -add to their repertoire when they go back to
their home universities. . DI Tt oTon tootts mes emon st
. So that is an area where the Smithsonian has already been very
active and will do more. I might say we have done most of it with
private funding-rather than-with Federal funding.-

With regard to the outreach question, I think it-might be a_fair
criticism that we haven’t done as -much with traveling exhibits
that were drawn from our scientific materials as we should, al-
though there have been a number that were prepared by thie Air
and Space Museum: That may very well be an area where we
Sh’o"t,ilddbﬁib'ré- o Tl Lo o
- There is a-major- activity of the Smithsonian cailed the traveling
exhibit service; which at any one time will have more than 100 ex-
hibits moving around the country, moving in response to requests
by otlier museunis for loan exhibits for varying periods of time. It
is true, as I say, that not-enough of-those probably have been con-
nected with the field of science education: . :

-- I might say that the Smithsonian is now making steps toward
the very early development of a joint program with the Naiional
Academy of Sciences in the field of science education, so this is
something that we propose to become very active in within the
near future... - o o

Mr: Brown: Well; 1 iope vou will. It is = very important function
but. of course. v1e which you lave to keep in proper halance: -

1 think we-have kcpt you long enough (l.is morning, Dr. Adams.
We appreciate your being here very much and lock ferward to

future opportunities: S
My, LitiAN. Thank you very much. Dr. Adams.
Dr. Apams. Thank you.

[Answers to questions asked of Dr. Adine follov::]
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Washington. D. C. 20515

Dear Mr. Chairmani ] ]

2. -Thank you very much_for_your_letter_of_September_ 17 and for
the opportunity to provide additional information on science in
museums.

_._ In_T3veloping the enclosed responses to your gquestions I _
have had the-benefit of considerable insight and assistance from
my colleagues at the Smithsonian's National Museum of Natural

. Bistory. They and I will be glad to be of whatever additional
service we can to you, the Task Porce, and the Committee.

Enclosures
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Question 1

1:1 How have the research contributions of natural history puseums

chnngnd since Horld war II?

hlvc underxoné a virtual revolution since Horld war II making
unprvccdcntcd gzovth with quantun jumpa in the size and div@?ﬁlfy of
staff and 1h the scale and acope ot prosrams. The result has been a
nador rtvitaltz;tion of traditional ?éééifﬁh dIsprlines and the birth

nnd rapid dcveiopncnt of a whole new arrey of scientific enquirtes and

upplicttiéﬁi’ In gencr-l the Diseuts have been driven by the sane
forcel that hnvc beon driving the untve;;iéi;;, not oaly because both
are diillﬂg wiih ihe same ultinlte questions but also becauae the
museun scientists and technical staff have been trainéd aliost
iiblﬁiiiéli by the universities.

are much better trained and more proféssicnii; In the ﬁiif it was
fairly typical for curators to cose up throuh the museun ranks as
lpp;ihfiCéi; éféén without ever obtaining post-graduate degrees. This
trend has died out rapidly since World War II; and todey =cientists

and other scholars rarely sre hired by museums if they do not already

."
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possess a doctorate. fﬁkfﬁiiﬁ6bi, the level of education of the
uchm:‘.cxl mpporé Bﬁi’; m ;CCH rili:ng !ﬁi&iiy; ébdiy oany hﬂid a
Bachelor's degree, and masters' and doctors' degrees are becouing pore
common. Sciantific end technical staff specialization has grown
enormously as well, until today's natural history museun is a cemplex,
university-1lika research organization that is a far cry from the
museums of the pliéi ébctﬂii of ¥Sé grové% and &iva?ii;iéifiaﬁ cé
support staffs, wuseun scientists hava been freed from much routine

curation and are able to concentrate on resesrch.

The consequence of all of this growth and changa has been grest

change in quantity;, quality; and charsctar of scisntific rasearch

output.

Biological research by surieum scientists hss undergone an
historic shift in eophasis awiy from a purely descriptive approach

focussed largely on the taxonomy (i&égiiiiéiiiéﬁ; de=cription;
nomenclature, éiiiiifiéifi6ﬁi of bféiﬁiiﬁi. to a much more a;ﬁiﬁié,
avoluticnary approach, concerned with biological systematics in the
brosdest sanse; which goes beyond description and clessificetion and
attenpts to explein the origin and evolution of tha divarsity of life

on earth by tracing the history of lineages (phylogenetic systematics)
end elucidating relationships among wodern organisms. Since 1945,

systematica resaarch has brenched out greatly to Incorporate
ecological, bicgacgrsphical; behaviorai; ultrastructural; cytological,

sinétic; functionai; énd neny othei perspectives and méthodoiogicéi
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ouseuns oince Horld Hsr II; with such museum-essocia:ed influeritisl
biolosisfi as Niloa oldredge, Stephen J. Gould, ﬁilli Hennis, Ernst
Hlyr, Peter H. Raven; George Glylord SIﬁpaon, and Edwazd O. Hilson
liidiﬂé the way.

Miseuss have been & major source of innovetion and creativity in
paIeobioIogy sinco World War II Such naJor contributors as Goorse
Geylord Simpson have not sought 1nspirot1on from the university but
rather the universities have sought ihspiration from them.

The f1e1d of anthropology has witnessed o groving awareness of
the iﬁportanco of museum oLjocts both for basic and appliod research.
Todoy, nnthropological collectiona are being studied by zore
scisntists, both from inside and frcm outside museums, than in 1945.

Husoun-based noteorite rcsoarch hes entered a muoh moro
ihtorprotitivo iri, Ieading to e nuch broader and deeper underatanding

of our plgnctary systen. In 1945, neteorttos were a small side issue.

How noteorite rosoarch, which deponda on musoum colloctions, 1s

natnntroan pllnetiry sclence.: Heteorites provided cruciel bockground
data for lunar rock studies prior to the lunar landings. Meteorites
and lunar rocks togoﬁher havo incroaaed greetly our understanding of

the planetary systen and heve made some old idees unténeble.
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Reaearch pethods also have undergone redical Egiﬁééi since 4533;
There has been enormous growth in interdisciplinary studies and large
collaborative projects, &s in ﬁiiﬁétii'f science or in étiiaiihé
ecological and evolutionary relstionships: Collaboration also has
been crucial in large ocesncgraphic and terrestrisl surveys sf faunas
and floras and in ecosysten research. At the Smithsonian, for
exanple; the pacesstting Caribbean Corsl Reef Ccorystem progrsa would

be ispossidle without wide, interdisciplinary collaboration.

The exploaive poatwar growth of civilian air travel has grestly
expanded opportunities for Jieldwork, iipééiiiiy sbrosd: is & ;csuié;
natural history museuns have broadened their gecgraphic acops greatly,
and today a Buch larger proporticn of research is actually conducted

in the field then in 1945. In many cases; it no longer is considered
acceptable to base a study entirely on preserved apecivent. The major
consequence of easy, relatively inexpensive travel has been the large

expansion of research in the tropics.

Worid War II triggersd & revolution in technology that continues
to revolutionize research in natural hiatory museums as everywhere.
SCUBA d1ving, desp-sea submersibles, underwster photography; electron

sicroacopy; aerial photography, color photography, advanced light
#icroscopy, Golecular biology, and computer technology, especially the
recent advent of the personal computer and word processor-—-these are

postwar period that have continued to have a profound effect on
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museums in & big way. Cobputers have opsned vast new opportunities

for analysia and data atorsge and retrieval. The Scanning Electron
Microscope has revolutionized the study of morphology and structure,
i;i;éigi & whole mew dimension to virtuslly every area of
collection-based research. Because of such new technology; we now can

learn more from our existing collections than ever before, and most

collection-based fields of research hsve been rejuvenated repestedly

by technological sdvances since 1945.

Thankas to computers and the rapid development of methods of
quantitative and statistical analysis since World War II, today's

research is far more quantitative than in the past.

In sum;, research in natursl history ruseums today is vastly more
complicated and specislized than before World War II; and most museunm

Finally, natural history museuss have undergone Significant
é;;;iéé i; ;;;e;ré; pgéiés;pﬂy ané perspe;éiv@; 6é pir%iéﬁi‘? note is
the shift toward much grester concern for the value and relevance of
the research contributions. Most striking is the bloascaing of &
Gonservation consclence. Ever-incressing concern for the environment
has led to ever-greater involvement by Guseum scientists in research
related to habitats and biotas threstened with destruction and spécles

threstened with extinction. Concern for the tropics; especially the
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Tapi1dly disappearing tropicsl rainforests; has réached thé proportisn

i3 STl ot I T T ﬁ‘ﬁ:: - )

_ In genersl, natursl history museuns are not likely to see any

dramatic ahift in direction in the foreseeable futiire but sre likely
to continue to intensify and sharpen the trends slresdy undervay ss

described in 1.1. As always, basic research will be emphasized, 1ut
;Jicréiiﬁéfty; ift?ﬂfiﬁﬁ ?ﬁl :bé E;v@ﬁ tﬁ thé reiéva‘aeé ﬁld: prieéieﬁi
applications of the research; especially in a world of disappearing
habitats and species. Working with limited budgets, museums will

struggle to keep abreast of currant technology and methodology.

i‘iﬁiﬁ‘l hiitcry ;ﬁléﬁ;i; v?i—!—vis fmiversiftiéa; are ;l!;
beccning the keepers of knowledge sbout the biots—plants and
iﬁiﬁiip’-éi the earth. They will be the primary centers of the future
for the study of blological diversity. With their large collections
and their taxonomic specialists who study whole organisms, they slone
Wil have the documentation and the expertise tc deal with the many

kinds of plants and animsls in the world.

34
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6;Ziiﬁiiiiiéi;; the ii;ié Siéiéiiééi ;e;ear:h viii ;ééﬁi on E;E
tropics and on reconstructing evolutionary history. There will be
aore ;iQ;;;u; eéécr@s to éfﬁié?i? to conduct biotie surveys and
tnvantories; to Tecord and docunent habitats and species; and to save
voucher specimens of the biota and sspples of natural phenomena.
Organisaic biology will contimue to be the main focus; but ineressing
sttention will be given o evolutionsry and ecological relationships
and ;;65335;; in ;;é;; % é;iiiop 5 éiéﬁir understanding of the

world'a scosystems and global envircnpental problems.

Anthropology scholars will use museum collections to locats
Specidens among them that are sufficiently well documented in time and

Space &8 to become markers for studles of past svents and conditions.

In physical anthropology, sample size and documentation ere emerging
as most important criteria for research. Overall, however,
iﬁESE3§6i5§i§;1 rescarch will continue to deal broadly with cultursl

divarsity and change, such as biologicsl diversity is being atudied.

ﬁﬁltiﬁiihibiiﬁit& and collaborative approaches snd projects are

sure to incresse. The use of bicchemical methoda to atudy

evolutionary biology clesrly is growing.

other data bases, will make major cortridutiona to the develcpment of

[oll}
.
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iﬁ éhé fmi ;ﬂﬁiYS’:;S; ﬁﬁ&i‘ii Hiffa?y Dugeun i‘éﬁéfiég iiii
continue to be distinctive primarily because it is collection-based.
This feature 15, indeed, the aine gua non of & Duseud as compered to a
university. If there will be any threat to museums such 83 ours; it
will be the perennial tezptation to succusb to the fada and bandwagon
fislda eaa:Ein%iy séiﬁé ipiiﬂé& in ﬁﬁiVérsiéiés; where &Siy have
inportant short-term; if not also long-term; teaching velue. There
also will be the risk of placing toc much emphasis on popular
subjects; rediscovery; and practical ajplications.

In the realm of appiled research; natural history museums will
face ever-growing demands to serve es identification centers for

scological and environbental studles and to produce LELiE

identification manuals for scientific and lay users. indeed; e

Plblic awareness of the natural world and 1ts problems grows, there is

an aver-grester demand for suthoritative popular pubications or plants
and animals. Museuas can be expected to de called upon to meet theae
fieeds more and more in the future as, increagingly, they become the

last strongholds for organiamic biology.

1,.3, _LL T :ﬁ::’ oD DT Tl Il D ﬁ,,ﬁf,:‘:,ﬁi D ,,;:;::l

climbed o1 fallén off since 19357

Rithout question, the contributions of natural history museums

heve increased greatiy and steadily across the board since 1545, at
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laast in absolute mumber. Given the ex;iosive expansion of
\Tn’ivii-llfﬁi in th. po.t-ﬁorld iiar II period. it 1: du‘ticult to say
whether mseum contributions have increased 1 relativo nunber,
Furthenon the rc’atin npomnce of a body of sctenth:c
contributions purt be judged in ‘Ehe sontext ot the atate of the
acionce oven.l at the tme vhon tlu contributions were made. Viewed

i thaae ﬁn-. 1‘ is dl.fneult to Judge the nlative imporunca o!‘

npomnce of miseun cont:itutiom in 1945, Sur-ly one must cznc lude.
E@i;ir. that museum ¢> ributisnc €6 our "nowledgo of biological
dinnity sre evcr cunbing in relative sisniticance. 85 mo=e and more

universities lii-é'ely réiiiki ccganismic biology.

Grmrtb in lunun contx'ibutiona atem frez tvo csuses. Firast,

staff and prbzril size 1 expandco groaf-y, as alnady deuiled.
boéiiiii 34 unproved ;un:ling that has doriv;& ;';'v;:n an increesingly
goeater national pubuc awareneas of norlduido technolssical advanciii;
l.nd x‘. » gcncr.sl Fublic concers x‘mxt chesats to habitats and biotu
and the nood !‘cx environnent.l prouction. Tha adv.ent of housohold
televiaton and nmy excellent series on nnﬁro hu had a protound
i.fluence on mo publ‘c nind. and thia in turn hes placed new
fressures on natural hutory ausenns., ‘rhc conceme arisins !‘ron this
mnnndsa have been responsible !‘or the anjor thrust In atudying
endansered apecios sharsd by nany suseunms. Thé Smithsonian, for

exnplo, plty-d a kiy role in gettins efforts afar‘ceci to study

endangered plant sbeé!{eb.
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Sicond. tha increaains profeaaionalism of muaeum acientific
staffs aince 1945 has put guseqm scientists irnts much more di*ect
conpotition with univarlity scientists. This has placed increaatns
anphiata on pﬁblicafion. 85 that tbday s Duseum sciantiat lives more
or leaa by tha aana publiah—or-periah" rule that long has gcvefncd
ﬁnivafilfy acientiata. la a conaaquence of publication preaauraa. the
quantity and rata of publicatton from natural history Zuseums has been

cn a steady risa,

An unfortunate aide effect ia thst the pressures of publicafion
have @ tindancy to diaccuxase the substantial long-teru noncsraphic
raaaarch afforta that are the hallmark or socd c6llsction-baaed
atudiea in favor of tha ahort. faat publicationa that can be produced
nc;e ;;;iiy in univari1t7 libb?ité?iisz ~he riaa of the grant systanm
ih science alsc has tended ©o force researchers to look for fast

results and to publish shorter papérs more of ten.

1.4 How can this be accounted for?

The 3routh ot ouseum contributiona to baaic reaearch sinca 1945
can be sttributed to & number of factors. Princiﬁally; if 18 aﬁe 5
steady staff and progras epanaion that has coms about for a variety
6? iéééééﬁ; éc a large axtent. parhapa, research in museuns has been
the beneficiary of the general expansion of federal fundtnx for

resesrch in the postwar years, spurred by such extrinsic forces as the
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lnunchlrg of "Sputnik" ind the eatablishment of the Hetional Science
Foundation:. The -xplosive gfﬁvth of concern abouf the environment.
trissored initially by such ecolosicel disssters as the spread of DDT

in the Iooa chain, also hll btought 8 clnnor for more ecolosical

rtnoerch. Xuseuns have playcd direct roles in soIvtnx many of these
ptoblena, as in ltudyins the inpact of DDT on the thicknesa of shells
in bird-egx collections or In eeaayins percury éénfint ih tha fleih df
fiah collocted long bofore the "nercury acc;ei in the tuna iﬁ&ﬁ;ti;.
Thus, Duseums have often demonatrated their direct benefit. and this
hls onhanced their ability to increaae their budgets. The pﬂblic now
offin nlken [ direct connection between environmental problems and the

valuo of museun collections and research:

tdv-nées n tochnology lnd lnafrunenfition al-o hcve hed 8 large

bearing on the increase cf museun productivity, as already discussed.

Public &vareness of WOSSUDS geaer:lly 18 highii by many ordera ai
magnitude téaii than in 1945. The §Eitﬁiéniinfi National Museum of
Natursl History now sttracts sbout 5 @illion visitors a year, and its
public educational sctivities are at an ali-time high, All of this

interoaf trnnslaton into more public unaarStinazhs and support, which

1n turn affects foderal ttnlnctnz po:ItIver.

FIhtIIy, s rot Ihaigniricant tacfor is fhe much higher

profesaionalism of teday’n museun acientiats and supporting atatfa.

The gfhdﬁal introduction of the university "publish-or-perish” value

1



syaten has hed a drcnatic effect on attituds and productivity. Freed
frof ncny of their former curatorisl duties B? hiéhi? proiéssioﬁii

Bupport cta[f, todoy s curators are 1cre scleiitint and less curator

than thiy were in 19&5. Much of this chenge hos cooe about in ..he

188¢ 20 years. 'urthermore, with museun 801entie€3 mlnglinp far more

today with their universitv peers In their disc-plines. peer pressure
hos puched proauctivity up. Added to thia is the seneral use now n

puseuns of pronotion evaluation systexms pased Icrgely on publication

of original research.

Question 2

5.i What acess of science Seem most Srociéihg:frééethéeeirSpective of

the research museum?

111 areas of Science within the scope of the recearch ouseum are

epproprtcte, cnd certainly research should continue tn today's sreas

of etrength. Although coIIection—bosed tielde should continue to

domihitén especiclly es more cnd more universitlei divest themseIVes

of collections and collection—ﬁesed researchers; such areas as

cultural enfhropology should contiaue to bcnetit from the persp ectives

of scholcrs {n museuns. Any rececrch requlring collections of

precervable pecinens or objects and high—level curation along with
#odern scientiric description and classitication must be done in

museums;, whether free-stending of agsociated with universities. Some

12
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of the many ﬁﬁiiuﬁ aiiciﬁliﬁci ESEE Eili always be spccincn-dcpcndent

conlorvotion biology, phyoicol lnthropology; sote ficldo of cultural
nnthro;oloéy, pcloontology, notoorito studieas, volctnology,
uimralogy, pctrology, and chmcnﬁlou.

7 In ES. o;oldoit terns, tho pcrspcctlvca of tho research nstural
hl-fory suseun can be lunnorizcd as cento:lng on the concern for s
th:o(tonod bio-phoro. Incroaoingly, nuaouno vill have to fhenlolve-
tho taok of .olvagin; o;ilury iﬁrorwation on tho divorsity, evolution,
and idiptifion or tho vorld'o biota and of iti discppooring culturos.
Huloun ropo-itorIOi will serve noet only Zuaeun scholars but scholars
ovo:yvhoro who vill nocd oanplos of netursl Blological or cultural
divo;;ity fros time and space that thoy could not thonaolvci ever have
assenbled.

guidinz th. profcction and wise uae of thcso rescurces; Rosoarchcrl

in musouns pccsela cpccill cxﬁirfiao and ln:ights on thooe resources;

studies will be nesded on an ever larger scale.
The 1 museun should continue tc provide the éBEiionnenf for stable
support for long-term ctudics and Iargo. multl disciplinary

eoilaborativo projects that ttaditionally have Seen dlfficult to

13
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manly in short, grant-supported bursts: Museuns also sre best suited
for supporting the extensive fieldwork that is easentisl to the study
of natural systeis, &nd for Baintaining the collectlcns and other data
bases needed for long-term awudies, such as the Smithsonian’a Volcano

Reference File.

Among the many priorities for the future that museum biclogists
Bight neme, rone CANKS higher than the study of tropical bistas and
ecosystems. A crisis mood exiats; calling for fast measures to

atudy—=and i7 at all possible ateo—the catsstrophic disappearance of

tropical ecosystems and their plants and snizals before it a oo
late. This will ii&ﬁii@ fast work just to do the elementary taaks of
d18covaring and describing the unimiown iﬁéeié:; First priori¥y should
be placed on threatened or endsngered florss and faunss. Even in such
well-known parts of the world as teaperate North Americs, however,
there is an urgent need for a continentsl survey of the fsuna and
flora, which ia iﬁ; our National Museum of Natural Hiatory has begun
to project a National éiéiégiéii éarvsy as one of its pri;ri;i;; for
future research aupport.

Museun biologists also find much prouise in the newer,
biocheidcal methods for atudying the cheaical and molecular

relationslitps of crganisma.

Palechitologiéta ere turning Gore and more t6 the &tudy of

14
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cxflnction events in the hiatory of 1ice, and poleochemistry. coupled

with biocheui.ll anoiyael of extant é?gonisms, 15 coming to the fore.

theun scicntiats are taking plrt in these new thrusts; but the museam

nust heIp to profecf orgonismic biology from being totolly dominoted

Ei ﬁiéﬁiiich research, Museum palecbiologists; workirg with

colloctionl, are on tho thrtchhold of obtainins more precise

measurenments of rates of uorphologico. change fhrough time thot w!ll

answer much~debated quostione of the tempo and mode of ovolution.

In physical snthropology; resesrch museums with their Skeletal

coIIocfionc hold proniee 1n tho study of nojor cspecta of hunan

hcclth such es longevity, fertility, Hut?ltion (growth of key areas

of lkoloton, study of ttece clcnents in bonc). and physiology (bony

evtdence ;i ;txhtinz, genstic Eixiﬁrc. nigrction) Thic uork (& 4zne
uith ckeletal acnples from ditferent geosraphic regions or over am
hiifaiicil flii sequence. Bono atudies olao cen yield dota about
diseases relevant to current world health probiini; e.g., the anemia
releted to nclnrin or to lchiatcaomiosia. ?iﬁill;; the igﬁa; of
phyltcai remains continues to 56 an ever more potont tool in crimo

colving (foroncic cnthropology). and the demnnd for such research f{rom
the FBI and Bany stats and local lii enforcement agencies is éiokihé
steedily.

In cultural iﬁthrépélogy, meterial collecfione hold anroocing

proniae for rosonrch on preservation and ccnservation technologies and

i?i—félifid pro Eloma.
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Finally; resesrch museuds heve an incressing opportunity snd

tesponsibility to train researchers in other countries, especislly in

Third World countries, and to develop closer working relationships and
partnerships with foreign scientists for the tasks that lie ahead,

particularly in the tropics.

The UltiZate challenge to resesarch Tuseums everywhere is to use
their vast collections to the best advantage to support meaningful
worldwide environmentsl protection, the developaent of biloaedical

exploitation of all of the esrth’s terrestrisl and masrine natural

resources, but especislly fo6d resources.

The basic pricrities for the next few decsdes aré Implicit in the

promising areas snd priorities slready discussed in 2.1. The question

becomes one of relative urgency.

Certsinly; the highest priority must be given to studying
vaniahing of threatened ecosysteds and cultures and to understanding
1ife in the ses; especislly the deep ses. For many museun biologists,
bioclogical inventories and baseline ifﬁdiéi of plant ina ihibdi
ralaticnships are the ¥o. 1 prioriéy for the forsseeable future: This

o

18 especiaslly urgsz* in the tropics, but there also is an urgent need
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for a general survey of the flore and fauna of OUF own continent,

Eiven the pace st which habitats and ecosystems are being perturbed;
fragoented, or destroyed.

An implicit corollary to this basic research priority is the
priority to apply such research t5 national and international nesds on

an urgent basis; especially to the ever grsater problems of
environmental protection and conservation. Research on endangered
tropical habitats and biotas, for inatance; should lead to the

conservation; perhaps on a sustainable-yield basis, of these habitats

ind faunss and floras. This introdices the relatively new and rapidly

growing research field of "conservation biclcgy" or "rastoratlon

ecology,” as it is scaetimes called.

Urgent new biological inventory end collecting will meke all the

sore urgent the need to enlarge and modernize collection storage and

saintenance systems at museums and to traih the necessary specialists
to identify and classify the vast numbers of organisas. This latter
need will be éiﬁiéiiiiy critical for inaects and other invertebrates.
The lUnited States; for exesple; has but one researsher studying the

economically important free-1iving soil and freshweter nematodes and

only two studying marine nematodes; one of whom 1s at thé Scithasonian.

In planetary sclence, the greatest urgency for Guseums is to

collect and conduct research on meteorites.

17
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Museum anthropologists see & critical need to conduct
interdisciplinary studies in archeclogy, human origins, and cultures
11 relation to the environmental context before the evidesce

diseppears through ever more massive humen disturbance. Tropicsl and

arctic environments are proving to be especially fragile, labile, and

subject to massive interference; and work i5 nesded urgently in these

regiocns.

There slsc is & critical need to study rmanuscript linguistic

collections and 1inguistic aspects of ethrographic and historical

writings; vhile nstive speakers of the langusges in question who are

conversant with the earlier ways o7 life are still alive. In aany

cases (most American Indian and iustrelian groups; for example) the
languages are on the verge of extinction. The Smithsonisn has & large
colléction of American Indian Banuscripts, snd Duseums In genersl
provide s good environment for the curstien and study of such
Baterials.

2.3 Within the limited federal resources avaiisble; whet role should

the natural sclance Institutions playt

Obviously, nstural science museums have the time-honored

fmicficni of ééiieetmg; iééuieniﬁii; storing, utu&}ﬁé ;ﬂa &Eiﬁiﬁé
plant and animal specizens, archeclogical and other anthropological
objects, and euch other natursl history objects &s fossils and

meteorites. Vast collections slready exist; they sre unique and must

M
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be curated and sfudied for the benetit of present and rutu:e
generationa. In time of financial st?ess, proper cu, ration of the
collectiona ahould come first but not to excluaion of the very

research and publlé exhibition that uStify their exiatence.

One nlght uunnarize by asying that natural science museuma have
nlvay- played and shouId continue to pIay s leadin 5 role Ln (1) public
sciencc education. (2) ltinulation and trainins young acholnrs in
natursl scisnce careers, (3) conauct of bcaic research, and (4)
naintanance nnd expansion ot rererence coliectionl for the use of the

entire Eéiiﬁhifi bf ﬁitﬁril scientists.

Collection—blacd research nnd public education largely throuxh
08h£b1tl ééﬁiiifute ths very raison a’efre ot nntnral acience puseuns,
and . rclaonnblc balance must be maintained between them: A museun
that tries to eaucafo the public vithout a bcac ot nctivc rescarch
aoon loncs its Ln-piratton. origtn:lity. and chIsprlng or treuh
Enovlcdge thlt kcop the exhibits. lcctures. and other outreach
-ctiviticl vital and In tune with the state ot acience generally.

By tho l-nc tokcn. s rcsesrch suseun that. does not mcintlin an ec£1ve.

loaes it public lupport und its righf to claim tar or philanthropic

underwriting.

[Va g
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In short; netural Séiiﬁéiriﬁéiiﬁﬁiiéié should continue to fulfill
their historic role to the Daxizun extent possible with tre limited
;é&éfii resources iééi ;;é iiﬁéi; é; 5; i@éilSSIQ. To en ever
increasing extent, it zsy be necessary to peal directly to the
private sector for contributions end éﬁ&éiﬁéﬁ%ﬁ to kéép ap whe
tine-honored functions and at the same tize stay current with

developments in

be concentrated on those functions; such as collection maintenance,

thst never can be supported adequately by private funding. The most

difficult task ia to atay current with capital investment in modern
technology and equipment {including ccaputers) to make leading~edge

research possible.

The one type of research that surely zust continue, because it

femains vital to many prsctfcal areas of scciety even while

universitisa are scaling i% back and phasing it out, is bioclogical
systedatics—the orgenisaic atudy of the orisin, diversity; end

evolution of organic life on earth. By comparison with such Big

Science areas as space science, aatronomy, or high energy physica,

systemstics 1s & cheap sclence that surely our scciety can continue to

20
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2.4 tht ot!‘eots hove recent dcveloyuents in hijh technolog hed on

As already discuesed in 1.1, resesrch in ouseums has been

revelutionized Ih HURErGUS unya by toohnolosical adv nces since World
War 1II. iﬁ&ii&. the rovotution pirrors what has taken ﬁliai in the

same or oonpcreble '1o1da in univeroitiol. and ovor the years there

huu beon 1ittle if any time Ing Eofieen fhe introduction oI new
toohnolosy to univaroitiol and its Lnttoductton to museums: This
stinaa to reason bcoauao the nuaoun s lcion*iste come fron the
universitiea. The oniy Itnttltion has beern the I‘Eitaflon of runains,
already 3iiohiiia in 2.3 ﬁﬁi%iiiifi SEi;BEiSEE often are iSié to
iequiri nijor new oqulpnonf ulfh 3tonf3 that are not aa nvoiloblo or

easy o jultity in the non-teaching environnent of museums.

Huaouu reaearch has been rovolﬂtioniiod oipéélelly by hIsh-fech

alytiool inotru-onto und methods. Electron nicroocopy and

colputeri, n portioulor, have oponoa rronfiors of atudy never

inlsinod botoro. As lconnins electron nictoooopy has rovoiutionizod
fho ltudy or aurface afructuro. tronamisaion electron microacopy hes
sdvanced tho otudy ot internal structurs: Hiﬁy other kinda of

instruments could be enumerated, e bi&iéi liat of which is §ma in

1.1.

Probobly tho sinsle nost important technologicol advance in the

post—dorld War II period is the compﬂtér and 1ts Inpncf on data

21
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handling and information atorage and retrieval. Perhaps the most
i;éiiiéé ;;peé;a of this are the recent developments in small
computers, iEiEh even have revolutlontzed minuséripf piiparefion and
pﬁﬁlléifloﬁi For persons whose reseorch 1deally requires huge
collecticns of specimens-e.g.. tens or hundreds of thoueenda of
ihiicts-and esoocieted data. the computer now makes it fesaible to

build and process suc K Inrge dats beses.

CGmpﬁfira 8186 make 1t posaible to inventory and track lerge
iﬁieum collectlona; auch as the more than 80 ®illien specimens ln the
SEIth-oninn's Natlonal Huseum of Netural History. This has improved
acceas to many Saithsonian Eollecfiona remarkably. lleo. collectlon
1nventorioo can be nent eesily to reaenrchers elsewhere. Huieﬁmi;
é;;;ﬁ;; of thelr collectisn neeae, heve e much greeter potential than
univornltlel ror developinx new method! of diillns uifh lnrge amounts
of speelmen or object deti; Computers alsc are beins uaed for
llnsuittlc .n.i};i; of texts and to procesl census and villase eurvey
deta. The deVelopment of lmell. portuble computers has made 1t
polliblc ts take the compufbr lnto the field to enter dets directly,
the-eby cuttlng out the ago-old time-conaumlnz ste p of first fhking
fiela notas and then later tranocribins then. Computers also have had
s profound Impact on slmost aIl iipécto of librery science and
management. Librlry reaourcea are becomins _ncé;ééikgiy more
iééi?iigié; espec 1elly uith the rapid development of on-line

bibliographic search aervices.
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Theoretical frontiers also have been advanced by the computer in

zeny fields; as; for exampie, in the debeiopieni of the quantitative
school 6f ii;iiiitiéé iﬁsiﬁ 55 "BGEEEiéii fiioﬁoﬁi" and in the more

recent davanpmanf of the field of "oIadiafiva," to hypofﬁéaiéé and

EEEE 5565638& EGEIG&iShEE} iiﬁiiéii. These new disciplines depend

aapacially natrioaa. Finaliy, oomputera are now beins used for
pattern recognition to develop sutomatic anslysis and identificstion

systems:

Radiography ard other high—tech analytical teohniquea have

ravolutionizad phyaical anthropoloxy, arohaology, and ethnology. New

bioohanioal inatrunantation and methodolosy have introduoed 8 variaty

’f melecular taohniquea 5 zany tranches of natural hlsfory, lnqudIns

even peleobiology, and 8s a result theoretioal frontiers are being

sdvanced in Eﬁthropolbéi and evolutionary bioloéj.

ﬁiéﬁ tioﬁhoioéi hii 155&555;3 thi cost of rasaare& aéaﬁitioaiii,

stra Ihihg the aI?éady 1im1ted Budgata. Tha equlpmeﬂf requlrea Iorse
capital outlaya, and sdditional teohnioal help ususlly s needed.

then uhole new units. a8, for axanple, oomputins oentera or speoial

Iaboratorias, pust be estabiiahed, equipped, atatted, and oaintsined:

Sit#iéi aaﬁtraets aiohé oih ta&e 2 big bite out of an annual budget.

23
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Question 3

3.1 Aa%vhat extent are the museuma' dULI r&3p5n81b114<des for

’"fthe lansugge of the

éiiiﬂiéﬁiiﬁ Eedﬁest, ;...fhe Increade and diffus%eage£

both univeraity researchers and museum regearc hera are responsicle for
conducfins independent prograna of originll reaearch that, when
Eﬁﬁiiﬁﬁei. will comtribute to Enowl—dge and for trenalatins their
findings into terna that can be paeeed along to leypersona, ve fhey
:tddent.s. aepn-rng scholars, or the general public. There are
Eiéﬁiriéiﬁi &iiii?iﬁéei in ;E;ﬁéééé, eppréiégea; and audiences,
However, when one locks beyond the Eﬁﬁiffiéiii iiiiiii?iiié&.

In uany weys, the reiationship is ouch mo;e formal open, ana
direct in universities, ihare & researcher rautmew meets clesaes and
adviaes students and the institution existi to tEEéh sfudenta, pasas

along reaearch findlnsa and nethoda to the next generatton of

age-range and Known edﬁéitionel achievement. The ﬁﬁibifiiii exercises

strons control over audience selection: Fubnc education in museums

18 often a complex of sctivitiea with ill-defined toundaries, and the
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;ﬂléﬁ; can é1ércise iiééi; or ;; con;r;i over ié& iéii;;y aﬁ&ie;é;;
the visitors to the exhibits, lectures, and other public events.
Museuns attract visitors of sll ages and &ll ééﬁéifiéﬁii and econonic
backgrounds and eapecially large groups of school-sge children. The
goals of university Students are reasonably predictable when compared
with the goals of the public served by museuns. For this reason;
educational program@ing st suseuna ia largsly a shot in the dark, far
Woré urmancgeable than in universities: It has to be paeingeé and
offered primarily sccording to principles of entertainment and
Barketing rather than in straight-forvard manner for its educationsl
value and intent. University studente; by-and-large, ere there
becsuse they have 8 specific educational goal, whereas the museun’s
public often wants to be entertained first and educated second and has
no specific educationsl goal.

Museun resesrchers; therefore; find their public educational role
to be E;iiii@ii; indirect, through iﬁbiiéitiédi, exhibits, and ﬁirhépi
& certain apount of lscturing: The réaﬁéﬁiibiii%y ;6? the seientific
and Eiéﬁ;ié;i ;;;h;ié; EEVEQEiSiEE and ;iﬁiﬁiii&-;éii{;& zaterisl and
for popular publicstions ia just as serious, however, as for scholarly

publications: In sddition to their roles in mass education; museun
researchers often tesch courses in locsl universities, train
Undergraduate interns, Buide graduate students, and advise and
colieborate with postdoctoral researchers. In this respect their role
ia quite ahalogous to that of the university researcher, except that

they seldom have direct control over a graduste student in the zanner

[
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ot I proressor. Contreriuise. neny university reseerohers elso may do

a significent amount of popullr leéturing. wrifing. end even edvising
for exhibits. Thus. in many individuel cases there are close
convergences Bctween tne Blaeun curetor snd the university protessor.

Overell however; the profeesor ususlly does mors formsl teechins then
the curetor, and the curator doea more inforzel iﬁii&?ﬁétiﬁi.

‘The respective research responsibilities of the professor and the
CUrstsT areé fer EoTE conpereble then their educetionsl

responsibilities. Probably the nein difference iz one of emphesis.

Hosf uni’ rs

institutions thc tirst rcsponsibilify of & proteseor is EE teech.

rescsrch otten nust be done in nerslnel time ﬁ;;;i;éﬁ aa;;uia;

perticulsrty. tne Iirgi snes such as the S Sa: fhsonien. exist te do

Eeeeifcﬁ (1565;;;; EﬁSﬁi;&ii? and the tirst rssponsibility of &

curatst Is to do reseerch- educetionel ectivitiee except tor the

publicetion of echolsrly pepers and books. of ten zmust te donas in

cursttnx collections. becauss the guseun hee fhe public truat to

conscrve collections ressrdlees of their intereet to a perticuler

ciii-ifor; Generslly. the lerser the university. the greater the

enphseis on reseerch, snd this spplics is well to BuUseuURS.

Both university 8Ad BuSEUD resesrchers ’ece the esné Ecrsﬁble to

divide their time snd resourcea betuecn reseerch .Ba servicc and to

scquire reseerch funda for trevel fieldwork equipping leboratories,

hiring essistents. end contrsctins for services

25
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In the end, it is a nstter of perspective, and sure.y
University and GuseUm reSeéarchers have more in comzon than they have

differences. Museums and universities largely complement each other

both in research and education. In terms of education, they address

ingeiy different audiences: In terms of research;, museums; a
bastions of collection-based crganismic research, are able to provide
certain kih&s cé SﬁéCiiiilés étiiﬂiﬁe and prééhce certain kinds of

research that have become more and more difficult for universities to

deliver.

The right balance begins with an enlightened administrative view,
and the key to thia 18 to hire leaders who bnderstand the need for
biIinéé ind are éaﬁif,féd ea nmtiming 1t rhe Ieaders Euéi 15 Eu;i
be provided with adequate funding to maintain both functions at &

balanced and fully professional level. Central to s proper balance is
staffing, which must include a good mix ol researchers; exhibits

Specialists, and educational outréach personnel. Scientists and other

research scholars should Se: & 1 conspicuocus roles in public

educetional progranming.

27
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The researchers are pivotal to success; hecause their training,
experience, and ittitﬁai cih nake or briik iﬁ Erhiﬁit and public
educstion progranm. New curstors must Se lndoctrinated in oxhibits ond

educction. cnd theco functions should nake up a aigni'icant componont

of their duties: Ibovo cll. tho reward system for the research

curntors wust ccknowledge und coupcnsate *ﬁcn for exhibit ana ofher
educational work cnd alco provide then uith cdoquote career incentives

lf their continued yarticipition 1n this functish 15 €5 5é enlu'nd

Thers ia no féfﬁﬁii ty which the proper balance can be
aitiiiiﬁia. It ii i matter of museum objectives and orioritico and of
Boing abls and villing to rtopond to needs. It clooriy io not 8
matter of an even cplit. tf that were posliole. Whst would be rlghf

for one Duseus Bight be iroiié fai another. Iii EEBQEEI' Eﬁ; smaller

tgo oﬁsoﬂi; ths smaller will bé the resecrch program, and vice versa.
I* riiiirch Eﬁi@ﬁﬁi i;. to retsin public interest and supooort; they
pust not ignoro exhibits and public outreach and aust mako overy
effort to xoop exhibits current ;ﬁé rolovlnt. If, on the other hcna
roaoorch 18 chort-changed. the museun wii‘ soon loso its wcllapring of
orig;nclity. outhenticity. and 1Hopirotton to p:oaaco stste—of-the—crt
exhibits that portroy for the public tho latest knowledge of science

ihé éﬁItﬁré iﬁd use fhé Eﬁiéuﬁ'i own collcctibhE to best advantsge.
l nueoum's budget providos an important zeasure ot the balance of

reoponaibiiitics. If either resesrch or puinc educotion 15 getting

only marginsl dollars, the museum's responsibilities can hardly be

28
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841d t0 be balanced. Because of the growing public Interest in
museuns §iﬁi§illy, most museuma have nai really caught ﬁﬁ diiﬁ the
denands Ior yublic outreach through exhibits, programming, and

pubiicc‘ion.

Question 4

4;3 It has been fioted that there is a trend toward transfer of

ce%%ee%ieasA£feBAHaivef=4%ies;&;4uxru34vegs4ty -nstitutions such

a8 museums. iﬁ t is the basic cause of this?

There are two Gain causes. The basic cause 18 sclentific and

technoloxicxi chlnge and the inevitable enphasia on the iiiéii iiéhaé

in ﬁﬂi?iiiiiiii. The ficld of biology haa shifted heavily in the laat
féi decades away from whole afgiﬁiam studies to biochemical and
experimental research at the molecular level, and this has brought

about a lons-tern. irreversible de—emphaaia of natﬁraI histary and

crganiuuic bioiogy tn univereity biology departments s-nerally. As

support for organismie programa has decressed, professors and students

fic longer are hired or attracted; and sooner or later the progrens
collapse. Collections that once GEEE a ﬁébiiiiti in many if hﬁt aa.t

biolosy courses, auddeniy are needea in few if any courses, and they

becoae an éxpénsivc luxury; even if ~hey are only stored and not

curated. Thua the aecond main cause, Jhich derives frot the first, ia

once coiiection-based organismic biology nag been abandoned. Often
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little or no sttempt has been zade to maintain & balanced prosras of

organismic and molecular 51616gy.

Collections take a nulti-senerationai conmitnent of apace,

peraonnel facilitiea, and uuppliéa, and s stable source of tundins 1.
tOQuirod Thcae costa nust be borne by the institution and usuaiiy

are not ?iééVi?ible on a relieule bcais ttou reaenrch grants. For

nany univcr:ity reaen:thera. ahort-teru gr:nta are the litébléod, and
ihey gef liftle or ne institutional aupport apart rrou taeir salnriea.
The univerlities exist Iirgely to train ﬁﬁdergrnduafea ’or whlch
alab’o'riti collections are seldon aeeded, and the universities ;a;isa;z
only thoss laboratoriss and other tacllities that are esaential to the
teachins progran Except in those cases vhere universities still hive
I.rze srtauafe progran. 1n orgnnianic biology, coilection- are
nonessential and not cost-effective: fd;ihcrnori. universities are
unable to pay for the extensive fieldwork required to build and

One other inportant tactor is the grant systen of fundins. Grant

support obviocusly goes to what 18 perceived to bé cutting-edge

'riiiii-’ch. and as bi-&i.iiiﬁié bibiéﬁ? has agénaaa 8o EEE direct and

indirect zraﬂt iﬁﬁﬁérf for collections. Thia downward trend haz

contirued for many years, although 1n recent yeats the National
Sciencc Foundatlon, fhroush 1ts Biolosical Reaearch ResOurces program,
haa reversed this trend for the time belng; at leist, for Bany

gid-sized and large univeraities, by giﬂng’ then one-shot éﬁﬁii for
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equipment; facilities, and/er technical aasistance. In sdditicn, it

hes provided major; continuing support for a number of the largest

university collections deemed to be of national importance.

This last point emphasizes the continuing significance of
university museums; and one should not dichotomize universities and

suseuns artificially. The best university museuns asre vital members

of the ressarch suseun community.

This ia a matter of contimuing and growing concern. For the most
part, these new collections must be housed and maintained with
iisjéijﬁ bﬁdgéts. bﬁt as fhé number 61:' Oﬁiiiﬂ Céiiééifiiéﬁi grows the
financial burden becomes more scuts. The ansuers depend on many
institution has to set rigorous priorities and goals in order to be
iiﬁié to iivé vithtn iéi Sﬁdgi% even while taking on grester ééiiééﬁéh
Banagement responsibility.

Lack of space for housing crusea the greatest difficulty. Where
space exists, routine maintenance often can be provided at little or

fic extra cost once the scquired collecticn 1s coraclidated with the

31
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exlafing collection. Bicluac ot their deep conmitnent to mcintatning

pricelesl collcctiona for poctartfy. puseuns make every etfort to

-baorb orphnn coliection- and have becowe Lngenioue in ftndinz ways to

conp.ct ntorige and obtain -upport tor thc .ctual tranafer proceas.

corpotato grants also hlVe botn used: Some non-'baéril Tuseums have

begun to chnrg' tor certain .crvicea they providc. De.pxte some very

creative sfforts by Duseums, fhe botton line is that thern 1: no

satiat-ctory solution to the fin-ncili hurdens of orphan collections:

Many collections of verying sizes have fallen into disuse and

been sllowed o acfcriotata or bc de-troyed by 1naect pesta for 1sck

ot curctoricl staff and supyort. ctpicizlly in iiiII institutionc

(nulauna nnd univeraitiec). Ln privcta hnnds. and even in some tedcrll

agenciee: Thin tppltci to kiha. of collcction-. anludins
archoological collcctionl. that have set in basements and warshouses

without ever being yrﬁpirli bitil6§ﬁéa iﬁa ﬁhtii iﬁiii 135513 hi;i

been lost or eroded swsy. Friqucntly. univi?iify scientista simply

hiiit tind tzne nnd tho nininal aupport needed to curste their
coIIoctiani iurtieienfly ensure their lurvivci and use. There sre

slso the famous cases of coliections lost or destroyed during World

War II:

32
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Some of the most celebrated cases of collection dispersal or loss

involve acme of the biggest names among universities. Recently,

Princeton University dispersed its fossil collection because it 18
phasing out paleontology; as did Yale University earlier. Catholic
University i8 selling its plant collection (herberium) in parts to the

highest bidders. Johns Hopkins University is sai? to have taken parts
of its plant collections to the Baltimore Dump scme years ago. A

classic case of & Griiversity museum disposing of a collscticn of
important materiasls is the sale in 1979 by Harvard University to
private collectors of its American Indian portraits by denry Inman.

Princeton; Johns Hopkins; and the University of Virginis are s few of

the @any inatitiitions where mineral collections have been dispersed or

otherwise despoiled for lack of interest or curation. Msny other

cases on & lesser acale could be enumerated.

4.4 Are there; conversely; significent csses where universities have

'ié;, :,{V!_%:ﬁﬁ,:ﬁ L ‘h;eeﬂ R ,,,,,,,,,,,Qilif;s,{

important collections?

Yes, there are many examples of univeraities that continue &
strong commitment to collections; especislly since the National
university collections deemed of national impor<ance. Although the
inexorable trend is away from university commitment to collections; st

preaent university collections are in a good state of health overall,
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of auperul or lou tend to gct e lot of ncgctivc publicity,
pu-ticularly when prollmeﬁt Wtiﬁtiéna are rnvolvea. In rcct, ‘Ehe
p’ditﬁﬁérla War II iiiﬁ ﬁiiii seen a 5835 in collcction building at

nny rhm univcrlifiel. but nny of thcu collcctiom are the

pmi.ns fn.nciu of cntu-pruinx mdtvtduh and are uvm on bomued

tine. 'mu portcnds e much greeter crisis of orphcn collections in

tho yura shesd:

ﬁéhi the m'utufiou t!mt luve udc positivc conitncnts in

mcnt yura to ssintain some or ell of tlieir lorm- ltmdﬁig

colloetiom are Comcll Univcuity. Hc:vu-d Univcuity. Ohio Sutc

Univcrlity. Tulane Untviritty. Yala Uﬁiv&?iify, and the Unlviiufies

of Californie (ﬁii-iiiii and ﬁi;ii) Connecticut; Illinois; Xansas, and

Michigen.

n cxplcinod in 4.4, the poutnr years hcvc seen & boom in
colloction building ct n.ny univerlitiu. but thu luroly is lcrgoly s
pusm phuc because the whole trend of iétenée and the severs
econcaics of collection maintenance nilitate egainst long-ters
eéiiliﬁlenﬁ. 6iéi§f where thers 1s an ovcrtidins applicction. A key
fcctor in the boon hes bmm the Netional Science Foundation. I’:c ;Sii

iﬁpﬁomd' ed extensive fibldibrlt, which generates collections, and

n
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ESiiiEiiEﬁ maintenance Eéﬁiiﬁiii and asajatance. Also; the rush to
explore the tropica before It is too late haa created & aalvage
e;§i;$;;e6é; ?U;éﬁe;GSre; é%e iii% zéﬁériiiaﬁ oé Gfgiﬁiiﬁié
biclogiata ia still in charge in meny universities. BPossibly; the
pendulum will swing part-wsy back again, and there are some aigns of
this, especially among the ever-growing ranks of atudents of the

tropics.

5.1 Why should public funds be expended for basic research in museuma

0 any significant extent?

As wsa pointed out in my testimony before the Task Force in
iﬁiii; i;é;; museums constitute one of the four main buildisg bloeks
of the resesrch Eﬁiifé;iii in the United Statea. If the muaeuma were
to quit bﬁﬁaﬁbtiﬂg biiib research, major ibi;ﬁtific and other

scholarly needs of the country would not be met: Universities and
Guseuns are pursuing largely different goals and fulfilling different
resds i the nstion's research sgends, ss already discusaed under

previcus questiona (see especially 1.1); therefore; their respective

toles are highly complementary, even while they have much acholarly

tradition mnd interest in coamcn: Museum research differs only in
kind, not in vslue or quality. Ultimately, the justification for
dolng basic research in Guseume 1a the juatification fof doing basie

research in universitiea or enywhere.
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iu:ecm; as gaaréiini ai vast collections, are fast saaaaiaé Eﬁé
tﬁ& objocti—-plant, lninal. nnd nineral specinons and archeologxcal
and recer* artifacts of paterisl colturs: In the biological realm.
nuseuna. as explained earlier. have bccone the last stronshold for
orxaniaatc and ovqutténaxy biology and thus the keepers ot expor 1se
And knoviedge about the olrth’a plents and animsls: Slewly but iﬁiély
natural hlsféry museuns are boconing the chiot source of knowledgo
.bout the vor‘d’. biologicai diversity snd thus for understandlng the °
biotphcrt. Only colloction—oriented resea:ch can lead to

understandtnx such &8 yot unanawerta quoationl 88 how many species

there arn. how nnny and uhich ones are endlngered. &d what are the

quo.tionn. anthropolostcll and 36616316.1 ¢ll as biologiccl that
can only bc add:.-led vhort thor. are conp-rative collecttoﬁa. The
lpocznens nnd objoctl sre vouchers for lnfornation about thc naturnl
and cultural environment of the esrth and sometimes document extinct
parts of the enviromment. Without natural hiatory auseums, their
collections, and the research é;@é on them; disciplines such &
ocology. efhnology. Iotcctry. d vildlire biology would be wetely
diaconnocted. useless obierv:tiona Iacklns in deacriptive.
clll.iticatory, or prvdictivc power.

Univeraities and suseuss not only share interests and cospleasnt
sach other but allo olton work together closely na iﬁ%ﬁiil;

bcnottcili ot ayub!ot!e vay &5 thst fhe end reault is better research.

G4
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Such & frultful partnership is illustrated by the nation's Antare+ic
progran, where Smithsonian and other museum scientists have
collsborated niéﬁ university sclentiats to recover and study
meteorites and to study the famous lichens (planta) that grow inside

rocks.

The overwhelming majority of collections pade by
wuseuns——probably more than 99% in large museums—are made in the
£irat place for the purpome of supporting current or future research:
Very few specimens and objects, relatively speaking, are collected

expressly or enly for displsy.

A5 indicated etrﬁar; & museun’s exhibits and pﬁisiia programming
are Eift vital thfﬁﬁéﬁ research. If basic EEEGEEEEVGEEG discontinued;
the museun's exhibits would be transformed rapidly into nothing more
than second-cate public-relstions dispiays. In fact; with more
support for basic research on existing collectiona, museuns could
bring & new vmiuty o 1ts aﬁiiiﬁiﬁ; especislly in the resla of
anthropology; and produce fine showcases of stored-collection weslth
for touring &s well as for permenent, local displays.

The research wealth of collections ia never fully tapped at any
cne time in hisiory; It D&y take years for the right perspectivés and
technologies %o come along before aven the questions can be asked.
This 1s well illuatrated by the history of studying aninal bones.

Thirty years sgo; Near Easstern archeclogists did not save animal bones
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from their excavations. Today there is & rapidly developing
opeoializetion oolled zooarcheolosy in wﬁiéﬁ aahsiara Bfﬁay fiﬁhii
remains recovered in dtgs to determine noi only paraceters 5? Eﬁ;
environment but alao ancient economio Strotesies in animal breeding,

reieihg, and bufoherihg, as well as qoesttone of diet and nutrttion.

0! paremounf aignifloanoe are fhe solenfirio tomes and
eutmoritative populer publications of laoting value produced by museum
ocholars, which at the end—point form the baais for much practical
apPIIéitiéﬁ and popuiar benefit; Prtnoipel among these sre the
aaaagfaas;— saaia, miﬁﬁiii, Eﬁ& fiEi& 3&1365 tﬁit oohititﬁte the
foundetione for fhe 1aenf1£1ca€1on of pIanfS and animals. iﬁiéﬁm
scientists slso provide identification services direotly to other
lcientists and the public. ﬁithout the 1dent1!1cat1on enterpriue,
sustatned onIy by constant basic renearch, numercus upplied aciencee

from agreculture; meaiéiﬁe, and ﬁiit miﬁi&emiﬁt to eaasar@atiea,

fiaheries, and wildlife manogemenf couId nof rurotion. évery ?eporf
of the UNESCO Internationel Humid Tropic Commit::e haa emphasized, for
example, that the greatest bottleneck for eoologioal reoearoh

( micIad1ng epidemiology) is lack of odequate taxonomy and taxonomists
to provide 1dent1£1oat1ons and understanding of relationehips and
biogeogrophy. The proElems of ruman diseese control cam ¢ ]
conquered after careful study of the disease—cauaing orsaniams, end

much of the primary resesrch for this comes out of mussuma.

54-939 O - 86 - 3
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Planta and iiiiéi; ;;ve iaig Sééﬁ exploited by man to improve his
well-being. How tiany more Sﬁ;éiii are there in our eﬁvirohméhi yEt €6
be atudied éﬁaé zay affaf other exploitable Teatures? This question
16 especially relevant 82 nen stands at the threstiold of ganetie
eizéinaéi-iﬁg where poasibilities may be limited 651} Sii the g;heéic

materiil that he finds In *4e nE*Ursl envirchment.

Surely it is crucisl to know the 1ife foris with which we share
thia planet and which infringe on our individual lives in essentisl

but variable degree; zuseums play an indispensable role in generating

thia knowledge.

This is a highly debated question, and the answer depends on
perspective, philosophy, and opindon. At the least, the answer is

quite reletive:

Any research that increases knowledge i3, by definiticn, 5t the
iéi'dihé G&é& of acme facet ot ;éiénée; AII components of science have
thelr "lesaing edges." Seme froRtisrs of ssience are mers
excitenent-generating or hesdline-grabbing than others, bt the
popular press often senaationalizes; even i;;é;;iiés; ;iéaaing-edge;

research advances. Today's sensational leading-edges are in molecular



O

ERIC

Aruitoxt provided by Eic:

63
biology and senetic engineerins. 1r theae are the fielde one has in
ilﬁa; fhéﬁ, yee," the Ieeaiig-eese research is béiﬁg done in
universities snd medicsl centers. The answer ia "iéi" slso if one
defines "leading-edge" research only as thst dIrectIy affecting human
ﬁéiiiﬁ; i;éﬂ ;; Q;SEer research. But the quelity of nedicel research
often depende ultinetely on the quelity of Enoaledse ebout the
underlying organisms for which the "Ieeding-edge" work may be Eiﬁiﬁ;

plece in nueeune. If eheer quentity of research output is the
there are dozens of univereitiee with neny more reeeerchers. I: tﬁE

quelity of suseun reeearch tende to be lower on the averese. 1f 1:

aniy beclﬁse most museuma are not primerily research puseums and are
staffed not by receerch scientists but by collection menesere end
curators, whoee reeeezch, 1I.iﬁy; may bé Ifttls wore than aeieriptieﬁs
;i collectione. The quelity of research conins from the best
scientists in the beet reaearch mugseums is Iully couparable to the
beat from uhiversities. which have thelr eﬁere of medioccre scientists
doins less than "lelding—edge" wo;k.

In fect, as Pointed out eerlier. 1t 1; telling thet eome of the
noet ihflﬁihtiel thinkere in all of uodern biolagy. such 88 Ernst
Hiyr, Willie Henning; George Geyiord Sinpeon. Stephen J. Gould; Edward
0. Hilaon, and Niles Eldredge. have been directly eaeocieted with
netural hiefory puseums. Furfhernore, the pres giaun MacArthur Prize
was juet swarded in 1985 to Peter H. ﬁa'en, lons a renowred

c-ilection-oriented and nﬁiéum:béééd Bciehtisti Juét as Cheries

40

68



O

ERIC

Aruitoxt provided by Eic:

84
Darwin ~we1oped hia theoty of evolution from wL'-um collections. s0

todly't leading evoiutionary fheorlsfs, auch a7 chld and Eldredge,

are museunm scientists.,

Huaeun science hss its ahare of "Ieidihg—edses“ even Lf they are
fict a8 rllshy IB, aly, genetic engineering, and much suseun science is
bcaic to ao-calied "Ieidiﬁé—edge" reaearch elaeuhere. Science 1a more
than ensineerins, 1t is more than takins orslniamc lp!rt to ase how
they work. Good science 15 i?ﬁthetic—-it takes data ftom diaparate
fielda. nelda then tosether into new and more §6iéifu1 fheories, and

fhen suBJects theae theoriea to exactins empirical tests. The theory

acienco. lnd. as -lready noted. the foremost resesrchers in

ovoiutioulry b!oiézy of fhie centuzy have come out of nuseuma. An

oninent evolutionlry biolosist has aa:d, "Evciutién Is the confext in

which everything else nakes sense.” TEE ifﬁai 5f 56516§i55 and the

fhe responaibility of museum researchera. Moleculsr bioiozist! !tudy

"treea.* and nmuseunm resesrchers--syatematists——study "forests.” Both

need each other.

Anthropology; as & thecretical diacipliie, was estsblished first
in nuaeuns. includins the Smithnonian-r The Eﬂiéé é; ;ore
aoc!oiegieal afruéfﬁ?aliaf, and aymbolic perspectivea 1n the 20th
century took place for the most part outside muaeims; but & moveent
18 undervay back to more materislist p’erapéétx'v”e;. Museuas will

continue *o play a central
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role in thia movement and alac in the creation of & synthesis of

divarss fields auch a8 anthropology, Bociology; and art hiatcry that
ia currently taking placs. George Stocking, a university-based
historian of anthropology, has predicted that anthropology wiii i)ééﬁmé
incressingly museun-oriented in the future.

"Leading-edge” research also is being done in museuns in the use

of computers to capture and process @orphological data (@orphometrics)

&nd to store and retrievs data in a large-dstabase environment.

MiBeiuns, 88 already dlscussed, are doing "leading-edge" work on
meteorites. This is true as well for work on volcances.

The GltiScss aras of "lesd’mg-edge" contributions by museuns ia
in the realm of research and synthesis dealing with the divermzity of
life on earth, already diacussed at length in previous queations. - ie

Global 2800 report tells in dramatic way the scale of such probles, :s
tropical deforeatation, which will require the kind of approaches t+
organisms, populaticns, Eiaéis; Siiiiaéé; and éééé;;ééE; that have
characterized mseun acience. Ratural history puseusa are cospitted
to the study éf thé iéif Eéﬁﬁiii aysteas §f the iéii&; iiviﬁg sys%@ms;
Organismal science is far ahead of "high-tech" science in the
conceptual nature of the questions. MusSeuns are major centers for
research i such eancepiﬁai fields as ﬁﬁiiééééi; Siééééi?é;ﬂ;;
aystematics, tropical shd marine ecosystems, husan cultures, and,

indeed; evoluticrary theocry in general, 8t slready stated. Finally,
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museums are viréuaiiy ;Sé aﬁiy sources of expertise and basic dsta on
Bany snall groups of plants and animals; such as the lichens, unique
aynsiaéia plants which are proving to be key organisus for the
biomenitoring of acid rain and other forms of air pollution:

A few other perspectives sre Important here. Huseuns provide &

ouch better environment for research on the large questions that
require long-term study, because museun aclentists often are not as
tied to the short-term grant mode of funding. Nany university

resesrchers are 8o busy with tesching and gran+ setting that they have

limited time for lcng-term creative rssesrch:

Finally, the question, as ssked, iEplies that only "leading-edge”

EEEEEEEE should be funded: Basic and foundational research, whether
or fiot 1t teets the public's notion of "lesding-edge;" s constantly
i~eded. Less flashy ressarch is just &8 important, whether or not it
13 perceived to be "lesding-edge’ research. If it is only of
éuéigroun& or foundstional value now, it may prove pivotal on the

In sum; university and suseus research are couplementary and
interdependent, and together the efforts have s synergistic effect:
In terms of dollars spent; the tuseun research enterprise is far less

costly than the university research enterprise.
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be added.

Indisputsble teatimony to the many besic contributions of natiral
3o teiice Gidsins €6 scisice 1 wE UAItEE SEAYES I8 €5 bs fowid in the
rich annals of such institutiors u the Academy of Natural Seiences,
ABerican Museum of Naturci A4st-:~ Californis Acsdemy of Sclences,

Field Museun of Natural Fie" =, kissouri Botanical Carden; New York
Botanical Garden, and thy Saithsonisn Institution. It {8 abundantly
clear from the record that we would know very little about the ﬁiuﬁé;
end aninals of the earth today if these and many ssver great museuns
hed not existed, because even the many Studies .¢ faunas and {lores
that have been done In universities over the ;é;éi have been based
upon uae of collections held by Guseuss.

Perhaps the most basic contribution of natural science museuns,

therefore, has been their cen”al role in elaborating the catalog of
naturs, living and fossil, and in holding in truat for the whole

community of science the millions of opecir«ns and  jects that

docubent this catalsg:
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7 Huoeuno heve contributed onornously to the exploration of the
vorld by mounting countleu i‘ield expeditiono over the years to all
parts of the globe, ofteii tikihg uﬁieéraitj saiiﬁtiiis aiaag. The
contribution of tieldvork hes been especially Impertant to
;nénropolozy o5 well as to blology. The controlity of museun
oonttibutions to olobor!ting evqufiono:y biology and deoipherins and
doooribing tho pattorno of organic diversity has elre:dy been

discussed in detatl:

ecosystens. Huseum-lod otudioo with submersibles have made remarkable

diiés;i;i.- in deep-ses plonf and anival life. The aee-vent studies

are ospocillly notevorthy in this ro!peet.
Ao for the rolotionnhtp betueen universities and independent

nofiral acionce institutiono, there ia no general rule—-juat Ions

years of cooporltion and collaboration in a apirit of collegiality and

coaition intorost. As siated above; university scientists ofter use

nuoeun collections, usieliy by pericwing thew, ;;& thus guseun
collections are in ;i:ééi lén&iﬁz iio?irleil Universltiex nften draw
Upon the educaticnal oppor+iiities of the independent musawns i s
Ein&iﬁé ﬁ;&n;érid:ﬂiéé and gradiste students to the buseums vo .éEi&;
hndir iﬁiihﬁ Eéieniiiii. Cﬁ;oiofs t:sﬂuo'tlv £rs SrPPamuRal nsnbors

oolleses and universities: Some uﬁiversifies work out formal

a5
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cocperative training agreementa with museums. Professors frequently
#pend periods of deys or Sonths to & year working at museums, while
curators sometimes spend & semester or a year tesching and doing

with curators being hired from thé teaching canks of universities and
vice versa:

iﬁ ;Si éﬁé; !i%%bﬁz% ;Sero are few ;;iiééﬁ rules; the
relationship works to the autual benefit of everjone. The unwritten
but sccepted division of réiﬁaﬁiibiiiéy and lsbor mekes it possible
for the universities o enphasize the more experimental aspecta of
science, which may be @ore giemorous, trendy, and easler to fund with
grants, lesving the museums to copcentrate on the Bore Asscriptive and
traditional organismic aspects, which, though essential, msy be leas
tashionsble and require stable; long-tern funding. A fair measure of

both kinds of research continues to be done in both places, however.
Question 6

Yow do the achisvements of natural history museums contribute to

the public good?

Much of what might be said here is implicit :7 not explicit in
the answers that have slready been given. Whatever 18 done by natural
history museuns in the first instance for science ultimately has a

ripple effect to all segments of society, with zecondary and tertiary
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public benefits that often cannot be predicted from the besic

resesrch. Many payoffs ere quite serendipitous.

Millions of people viait netirel history museuse every yesr; with
some 6 nillion visiting tne Netionsl Museun of Netursl History sloms.
Obviously, creative exhibits ore o key to public visitation: The
visitors berief1t éach in his or her own way, and the eum total is en

avesome, Dass educetionel experience: Many visitors come beck sgédn
and agaln, especially when there are Eiéé; Eﬁiﬁéiié éiﬂiéiés; such es
are scheduled in Netursl History s Evais Gellery. Added 5 the

exhibits are the numerous lectures; ;;Ei;;rs; wor%iﬁapi; clesses, and

f1eld trips conducted for the public by every major neturel history

The museums alsc resch out to the public, and for the Samithaonien
the cutreech ie s vest panoply of ectivities for a national; even
internstionsl, eudience, including the Resident and Netionel

Associstes’ progrems; the traveling exhibition service (SITES);

Smithisonian World and other Smithsonian television progrese;

Saithsonisn magazine; the Smithsonisn Press, with 1ta large and

growing 1ibrery of euthoritative popular and semi-technicel books such
a8 the one just published on the ferns of the United States; and
innumerable lectures and sppearsnces >y individuel cirstors snd other

scientific staff.
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Just begun 1s the new National Science Resource Center; & joint
project with the Hational Academy of Scisnces, which will concentrate
{nitially on improving the quality of sclence education in the
nation's elementary schools. In the fall of 1986, in anotber joint
effort with the Acadesy, the Saithsonian will sponsor & forus on
biological diversity expressly for the public. Wuseum acientists are
constantly serving as consultants of advisers on matters of science to
local, stats, end federal levels. The total amount of assistance
being rendered to the publlc by Fuseun scientists in any one yesr

would be truly staggering if recorded in one place.

All of this speaks Ea the methods of éi;;;;i;;éi;;; but what of
the substance?

As keepers of the catalog of nature; natural science museuss play
2 key role in popularizing krowlsdge of plants and anissls and maKing
the public aware of the satursl world snd man's place in it; thereby
enriching the lives of the pecpla. This is & necessary first atep to
developing environmental awsreness among the public at i:rga; Museams
Have beeti playing & large part in educating the public to the major
environmental issues of our tide, including such massive probleas &s
species extinction, tropical &éféiéiéﬁi;;n; and the Eéé;;;i losa of

blological diversity. Indeed; getting across the concept and
significance of biclogical diversity s itself a dsunting task for all

sclentists; Without knowledge of the organisms, environmental lmpactas
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onfirprise of environnental asaessnent by providins tdentt‘Icatian

services; field éuiaea ana mnnuals, and other technical advice and

iiiiifihbe. Hany nuseun scientists have prepared or contributed
diroctly to onvlronnental inpact statements and have given expert
tastinony before courta lnd goverhtﬁg Yoards:

During World Wer ii; only museuss eamm thé taformation and

thc oxpertiso nece-lnry for tho search and procureuart of certain
strategic matarials, e.8:+ qamm’e; 'mb'bir substitutes, balas, certain
hiﬁifiii; or for Eﬁ. study of certain importart piraaifes. More
rocenfly, guseus collectiona ptovided the bird-egs specimens for
studying fhe consequencei of 551 bulldup 1n the Iood chain and the
Iich specimens for ltudyins historical patternl of uereury uptake Ei

m;

As long as there 1; s need to xnow the HEEEE and identities of

plants. lntncia. fcii!l!. mlnorals, nnd aat\ropological objecta. there
iill Bi a ﬁiia for E&iéﬁi iéiiﬁiii%ih Apart Irom plain human

cur!o:tty. the needs are logibn. Peat ¢on*tol biomedical

exporinents. ecological analyats. pIrk uunagement, toresfry, tiahery

biology, disease control, conaervation and environnental protection,

space ncience; nuturcl-prodﬁéti éhéﬁiifty, oil explorat!on, law
onIorcenent-—theae are some of the many areas of human endeavor and

welfare riﬁﬁi?lﬁé the iéiViée of museum tsxonomiata or other

specialista in some manner.
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Tﬁii question has been covered rather thoroughly in the

proceedlng answez-, In summary, Museums can continue to mexe several
najor contributiona to the advancement of science at large.

(1) Sysféincie biolégists are the keepers of the keys to tho
tlxononic system of naning and classifying orsanisms. and this 13 the

universal referﬁnce systen neeaea by every Eranch of science that

deais in any way with organisme. Museuns enploy s large, ever-srowing

hclding Ln frust tor &1l science the bulk of the collections upon

which the study of the earth's biote; minerals and rocks, and matarial

culture depends,

(3) Huseuma play a key role Ln docum~nt1ns extant and fossil
forms of Iite, 1w annlyzihs their hiito:y and evoiutionary rtlattona,
and in elaborating evolutionary theory. Fuseums. consequently Eii a
najor and erVLng force in whole—organ so biﬁlbéy ana soon iiII becone
trie Iaat at?éﬁéhﬁld

(4) Huneuma hold bec.line data for studles of envirohmental

depléfiaﬁ of blotic diversity. éspecially in the tropics.

50



O

ERIC

Aruitoxt provided by Eic:

74

(5) Museut anthropologists are “eaders in documenting cultural
diversity and in addressing the problems of disappearing cultures.

with broad representation of experts Ln meny disciplinea, thus

continuing to compiement the more trendy short—lived programs of most

universities, which are funded by short-term BTants: Museums ilahe,

if properly tiﬁded, heve the cepecity to undertake massive netionel
efforts, like the proposed "National Biologtcel Survey;' and major

nternaticnal salvige and conservation efforts.

323 ﬁﬁi “kind of payeff could ’ederel investment in research and

ff%mrﬁehievenents of naturel science

Lnstitnt!onn into other aresa of the ecenenyf

Federsl 1nvestment et netional science institutiona, epert from
enhancins existins efforta and increisiﬂg thelr In61V1due1 peyoffs,
could make [} whoie new scale of ecientiric endeavor posaible; which

would hold enormoua promis fér large iayarrh;

In the first place, more stable funding {s needed -.1% to sustain
vitsl existing efforts and to guarantee better and safet care for, and

Better sccess to, the nation’s millions of stored iressures:
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I the second place, theré 15 an Urgent nesd €6 begin certaln

develop new sources of food and @edicine from naturally cecurring

plants snd arimals, Large-scale; integrated surveys and inventories
could lead to a much better understanding and wiser manegement of the
nation's biological rssources and marine Zisheries and other ocean
resources. A National Bioiogical Survey would provide precise
seriousness of the existing envirompental threats; such es scid rain
and habitst destruction and fragmentstion.

The world's diverse biots; especially in the tropics; constitutes
8 natural laboratory, with an amazing inventory of chemicals and

compounds useful to humamkind: No one Knows better than
;hirﬁiééﬁtiéii ébﬁ;iﬁiiﬁ, who invest billions each year ir screening
wild plants and iﬁiﬁiii for ﬁiéiﬁi ﬁ?ﬁpéf%iés; Their ;ppiié& research
is EﬁiiEEi; &E;EB&EBE on basic tsxonomic and 6661&ti6555§ research in

wiseums for identificaticn; interpretsticn, and strategié guldance.

It has been estimated that the flora of Scutheast Asis alone could
éihirité 10 billion in plant-derived me<i:insls a year. MNuseum
research 18 & sine oua non in %ﬁit éﬁﬁiéiaﬁ; Greater investment in
such basic axploration is certain to payoff.

Natural sclence o citatidns already are plsying a key role in
developing the scientific undergirding for aquaculture, e.g., crayfish

and shrimp ferming, and see-farming, including a Smithsonian project
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in the Ceribbesn Ocean. New inveatments here may pay oIf by

increasing world food supplies with new sources.

Finally, our very future depends on the preaervation of
iiéiogieai diversity and may hiﬁgi critically on the future of the
tibiiéi. ﬁiE?i@é efforts in ééﬁiervuiien Siaiagy or restoration
€cology will be rieeded, but mich basic research must first be done:
It clearly is in the best interests of the United States to invest in

major training and research programa to address theae problems.

T .

7:1 Are there aress of fedsral volicy other

ihat_should address the needs of science mussums?

In éiﬁi;ii; fé&é§£i iéiiey :ﬁaai& recognize more explicitly the
encracus research and -iucstional functions of science museums that
fiow from their curatorial-research staffs, behind-the-scenes
collections, and service functiona to Eﬂé,iééién;i uh& iﬁéé?ﬁifiéﬁii
comsunity of echolars who are dependent on collection-based research
in anthropology; geology; and systeratic biclogy. Incressed federsl
funding for aciance auseuns as & partial subaidy of their mervice

functions in research and education would be a proper way for the
federal government to recognize the invalusble and unique resources of

8ciénce museluna.
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Legislaticn directed toward environmental protection generates a

683& for taxonomic Ei;ifiiéé and often results in collections made
during environpental impact studies (€.g., BLM collections). Storege
of ;;Qégcr éoiiéc;ién; and prc@iﬁson of iaxénééié e;periise are o
drain on museum facilities that ca' 2l: be made h§ bty increased

funding:

Federal policy should provide for involvement of natural history

tuseuns in sll activities that include the study and collection of
animsls from their natural environments—such collections should

become the property of HusSeums who CAn eXErcise 8h option to Preserie

]

them for posterity.

There are uany sreas of federal policy other than funding that
affect museun research. One example éﬁffiﬁfi; in the newa i{= tne
attempt by the Buresu of Land Management to promulgate rules regarding
the collection of féiéii; and artifacts on federsl lands. TEE;VSEEE
to i‘iﬁii; to iiitéﬁ to expert opinion and repestedly ﬁﬁhliSh i'ﬂiéi
that later must be rescinded: Nuseun researchers réquire free;
unencunbered sccess to ;ﬁbiié lands, for #ﬂfﬁéiii of retrieving
significant sclentific specimens or data, through elimination of the

restrictions imposed by the Buresu of Land Management.

The laws governing importation of objects from foreign countries
(museun research is worldwide) can impact enormously and often quite

adverasely on the fréé flow of sclentif1é specimens and thus impede

54 |
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Sciiﬁéific Eiu&;- Less cumbersome resulutiona at’eetiﬁg the

Ithrsfite and 1nternat1or.1 exchange of scientific specimens, whether

biological, anthropoiogtcal. or geciogical. would enhaﬁce

ihtirﬁitiohii cooﬁiritiii ;rraiéi iﬁilé still Eiié-guiiaiai concerns

orar national Intéréafi ln enaangered apeciea ot planta and animals

and artifacts of Lndiganoua past civilizations.

Museums need cupport for field work and reIatEd research ettorta

to broaden their abilitiea to explore our own wilderness areas and to

parnit cooperat!ve research errorfs wifh ot‘er research Lnstitutiona

on & worldwide basis. It. tor axanple, a "Nationai Biological Survey

or ﬁij” new programs in arctic, tropical marine or other ecosystems

ara to be eatabliahed. major aupport and perheps speclric new

liéiilifioh will be required.

Education ot school children and of undergraduate and gradpats

Btudanti needs to Ee afrengthened at acience museums.

Exiatins prosrama within U. S. AID could be better cocrZinated to

make fuller use of preaent Eiﬁertise 1 acience fugeuns.

Federal ﬁoiicy fhraugh tha suthorization and appropriation

proceaa could help bring about a better balance betwesen reaearcﬁ;

collection maintenance, exhibits, and aaﬁaatiaasi fﬁiééiéai at various

science museums where the balancs 73 t11ted 1nord1nate1y toward one

end of the apectrum of such museum activities; whether it be the

research and aaiieatzahs functions or the public outreach functions.

Wi
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7.2 What future changes in federal policy towerd science; financial

7ir} - X L

to the Duseum research effort?

Federal rolicy, hand-in-hand with the changes sugg-. ted In 7.1
above; should provide more funds for basic research on collections and

for maintenance of collections, wh.ch continually deteriorace.

Greater respect at the federal policy level for
taxonoby/systenatics (1.e., "natural history") &s a iégiiimuié science
and recognition of the fundanental need for basic research are
deaired, rather than the lip-servica that hcs been extended in recent
years. Tt must be recognized t-at demands for services and facilities
create a need for increased support. 1If, for example, a natural
science suseun is to do the Job it is expected to do (exhidbition;
researci, collection maintenance); it must have adequate support.
Larger appropriations could be put to good use for the sdmittedly
by those in other institutions who prepare important reports on

teasarch oh the SEithscnisn's collscticné thet cannot be published

€lsevhere:
Lor;-rafige conmitment to reasonable & ge; maintenance; end
reszarch of natural history collections ' ~i+ associated data is a

critical néed that Gay; 1n the énd, réquire néw of sirenzthened

legislation.

ERIC
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Erpension ot stdtirm md iricréade 1i tuvel and equipmnt
budgets vould be 3° W'st.meble value To all science museums 1n wWhich
fieldwork for uékihg coIIecfions, obaervations. and manipulative

experimental etudiec is crucial and in which aéphisficafed

investigetione st the museoms themselves. ‘Iodern ¢ '.entu‘ic
ihs’f.“iii:éhtitieh 8% science muaeums is esaential if they =e to affuct
the post eéuﬁéﬁéﬁf res chere in competition with the academic

comity. federal laboratories, end Iﬁdﬁitry.

Fundi-ns for grant and contract disbursedent throush such
rigoroualy peexsrevieved tederal asencies s ‘ISF should be incre-sed.
Fundi.nx and peer—réviw ofIccfing oi' proposale ahould be improved for

the more niaaion- and goal-ariented agencies such &8 the USDI, USGS.

kOﬂ. !'WS. DOI DOD NBS e.nd ws Resee.rchcrs in “ederal agencies

with int"emural research progrms often i'ééiive ’ess support for basic

:nuseun—related reeearch than do reeeerchers in scadenic and Induetry

who can spply to NSF and other federal agencies with extresmural
granting programs for basic research related to the gesls of their

agency.
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question 8

jes_the Tederal

Govarnment now provide funds for museum—based research?

8.2 1s this principally done through Elock grants of through project

grants?

8.3 Apart from the Federal Government, what sre tne main sourves of
funds-for museum—based research?
f ' 1n your Viay; what should the Federal Governments role be in the

The Saithroniarn i3 unable to comment on the range of Iédérii
fufiding snd 1€8 machanisns, tut can offer Informstion on its own .

resources.

The total FY 1985 Federal sllotment for tha National Museum ~f

supported direct and Indirect ressarch costs. In sddition to these

ba: 'c operating funds; the Museum receives Federsl grants and
contracts iar s;e'c!ﬂj‘ic r'as'eii'i:h prbj'ei:t"s; In 123 1935. the féiiéwing

#sderal agencies provided such support:
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Netionsl Science Foundation 336.3
U.5. Ceological Survey- -=5.6
Agency for Internationsl Devalopméﬂt 708.5
Dept. of ¢ Army 168.2
0ffice-of Naval -Resesrch 1.7
Nltional -Historicsl Publicationa & -
=~ . Records Commission 7.0
Naticnal Institufea of Health 455.2
Buresu of Land Mansgement —- 1674
Rational Oceanographic & ttnoapharie
ddministration 87.3
Netional Xarine Fiiheries Se.:ice -.29.1-
Total ($000's; 1,966

In ;&aiEiSn o aupport from the Faderal Governnent. the Museun
rccaivel aupport fzvn individuala end privato foundations and

ﬂorporatIOHE 1% the £6r@ of endowmenta, gifta, and grants tor spacifio

taaaarch pro#ects el activities. Examplea of such supporf in FY 1985
IncIuda andoumenfi tor operation and raaaarch at tha Smithaoniln
l'arine Station at Ltnk Port in Fort Ptaroa. Pléiida, 1nc1uding costs

Harbor Branch Foundation (8898 100), and grants fiom axxon,

chner-Gren Foundation. Hational Gaographic Society; the Cousteau

Soétafy. the noyaa Foundation. Chevron. Earthuatoh Texacc and the
Internaticnal Union for the Conaarvatton of Naturs and Natural

Resources ($368,800).

Funds sre provided to the Museun from Smithsonian

.evanue—producing act‘vitiea (Smi%haoniaa nasazina. Husaum Shops.

concaaaiona) in the tom ot progr- aIIoﬁnenta, Resesrch Oppcrtunity
awards. and Schoiariy Stidies auards made by oénttal Smithsonian

cffices: These funds are uaually 3ranfed for 1ndxv1dua1 research
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projecﬁ or acfivlflea Euf, ﬁ\ some cases, m;lfi-mvesflgafor

proaects. In FY 1985. the Museum obtained 3$142,741 for 72 Research
Opportunity requests 37% of the teta‘ ‘:"' 1985 Research Opporhmity

awards made to Sm!thsontin buresus. '-hoiariy Studies awards totailed

concess ion prof its. other smsll revenu&-produc ing activities H and

honorariuﬂs—expended in FY 1985 in support of various reseu‘ch

activities totalled $129; 500

A sumnary of the several sources of funding for Museum research

is provided below (FY 1985 expenditures or swards in thousards of

dollars):

FY 1985 Federal sllotment 15 7814
Federal -grants-and contracts 1 ,966 3
Restricted endowments 1,016.7
Gifts - - - -- 1264
Foundation grggtg, —_368.8

Total outside fundinx support 19, 259 3
Special Purpese funds 129.5
Prograz allotments- - - - . .T.8
Rese. ‘ch Opportunity avards 142.7
Scholarly Studies avards 308.C

Total Snithaoriun—genarated support €52.4
Total FY 1985 funding . 19,911.4

60
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Question 3

9.2 HhatfsharcAofAtotaiAfunda available from the non—tederal Bources

O_Tese h BUSEUDs allocate £0_reses

[

with other museum functiona?

bcsed on figures from the budget of the National Museum of Nat;rai

HiRtoTY.

tho r-senrch portion ot t.e Federal -ppropriation tor the

Nlttonni Museun of Natursl Hiité?y repreuentaé 78.15 of the furds

and Lndirect :eder.l lupport amounted tc 39, 15. Thu-. Federti sﬁpporf

iiﬁraﬁahfi the Eijar source of science research efforts at the Museum.

Llucst sll ot the 'undl lVlilable trun non-Federll sources for

other Museum functions—-eihlbifi eaucaflon, ar‘ building

nlnasenent-lre not tllocltad by the Museum for thease purpone;.
?nfhcr, supporf 18 obtained tnrough progran ailotmenta made by central
Smithsoniza otttcea. iifii iﬁi fbandition grants, and
reveiie-producing activities such as By-Word (recorded fours for
visitors). Non-Federsl SUpport for these activities in FY 1985 is

summsrized below:
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Exhibits progreas. 1,555.7
Education programs . - - -
Building nanagement activities

Total nch-Federal aupport

In comparisor, the Museum allocated $2.7+ , ' . .- 21.50 5% the
FY 1985 Federal appropristion for non-research wez:~i.lcs: W

as follows:

Exhibits 2,443.0

Education : 1;104.0
Building mansgesent 798.0
Total Federal support 4,346.0

. Queation 10

10:1 What are the manpower nseds facing science museuma todsy and in

Science museums have manpower needs at all levels, but from the
point of view of research and curetion the bi‘itibii needa are for (1)
more scientists and (2) mors support staff, including research

Given the enormous renge of collections and subject aress, the
scientific staffs of even the besat-staffed suaeums necessarily are
iiii'yi 8§i-éi& izﬁ-iﬁéiy :Ehiﬁ; iiiviiil many ;6?6 upi than éhe} £iii.
Thus;, even under the best of circumatances, museums can only give

token expert coverege to the fields within their domain; -¢asequently,

62
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the pettern ot coverage often is as much an accident of hIsfory as if
15 the result of deliberate pl uning The need for more E}Eiiiiiiﬁié
ia especially acute becsuss of the vast mumber and diversity of the
spacies of p’i'aﬁﬁ im'a ihiiiili tb bz; ‘ealt Giﬂ'i. One Smithsonian
EEEBEelogiet has estimated tha¢ thers may be &s meny as 30 mi lion
specie- ot 1nee:ts elone in the verid; most of them in the ttépIéS;
5roups. even ot econonically 1ﬁp65255i eféintsme, for which fhere are
few if any available specialists.

It science mueeuma ere to undertake the large e}torts that are
needed. pirfiéﬁlarly &= the tropics, to study threatened ecosystens

 d nount urgenta broadscale biological uurveys-lﬁ éhéif, to maks an

P

diveraity be.ore it is too Iite. then 1n the tuture Duseuns w111 have
0 increase their rrcienti.fic ranks by severel if not many orders of
eeéﬁitude; Even the propoeed Netional Hiologicel Survey here in North
Anerice. 2 reiattvely well known area conp(red to the naofroplcs,
could not be carried off successfully if only téaii'i level of

manpover were availabie:

The need for more eupporf staff 13, 1I _enything, more critiesi.
Host ecience ouseuns are woefully unﬂﬁx‘tifted with proteeeiohilly

frained end experienced technical support etatt. In mar’ cases,

hishlv trained scienttats sre not providea wz‘\ a a¢ngle sraistant,

research or curatorisl, even pert-time. and the scleﬁttst mist spend ;|
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high proportion of his/her time doing routine specimen preparation and
llustration for lack of technical illustrators. Even secretarial
support msy be so limited that the scientist has to type his own

panuacripts; 8 task mitigated partly nowadsys by the apread of

research cobqueéring the many challenges before them 1f they camnot
make the best use of their highly trained experts by freeing them from
the technical work to do what only they can do. Furthermore, today's

best technicians are Bo profesaional that they cen take over rost if

not all of the purely curatorial work and even carry out the type of

descriptive research that formerly wes dome by *w: i< -s 5K Sclentist:

. A8 the problem of orphan collections grows /- +%  ture and
wuseuns are msked to absorb more and more of such ccilections from
universities and other institutions, the reed for expanded curatorial

staffs will become ever mOrE &::ca:

relations; publications, fund-raising, and even marketing and sales,
Ir they afe t6 tike fullést advantags of their collections and their

research staff and fulfill their mendate to science and tne public.

64
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'tieSAfor the best peqple’

The nnswers to this queation ere oixed, depending on the museun.

the f1eld; and cne's perﬁpective. ﬁet&raliéti ana curatc.a tend to be

born rather than made, and the best natural hiitéi-y sclentists often

‘harp perquiaites. Most sre scientista for & csuse, not money;

Research positiona in museunms genéraliy are 8 scarce éﬁiéaif?;
and When they do become available ususlly topnoteh candidates apply;
st leest at the Iirger tnitifﬁtione such &s the Snifhsnnian, becsuse
of the -e.earch opportunities afforded and the chance for brosdsr

conts 3t with the worldwide network of scholars.

Sttictly speakins. nuaeume often can compete Wwith universities

and priveté industriss and éigenizetione on their terme, 1 e.. ih
terms of aalary. leboratory facilities, teechins opportunities srcnt

support, ete.; perticularly trying to ettrect senior. tenured

scientiata or the most outstlnding personx in the {1eld. Other
1ntansible factors often win out. however. and help the museumi to be
competitive: ;hi?i 18 fo Eilﬁiiylﬁé the tiéf; hbweﬁer; that many
Buseun salaries ere too low, particulsrly for the senior pesple, and &

higher seiery structure 18 needed generslly among museunms.
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10.3 Do Buseiis share With universities the sSame commithent o the

treining of scientists?
Yes; incressingly sc, although the training roles and strengths

of universities and museuns are different. Many muleun sciertists are

fanatically dedicated to replicating their xind. But wWhereas

unfversities do ?éiiii teechirg and iE;Si &ié?iii; Duseums serve more
to provide reaources and expertise for internships, apprenticeships,
and independent doctorsl or postdoctoral studies. Curatore often
ﬁiﬁéﬁii@ graduate studente in dissertation research, btut as a rule do
Uittle formal tesching. In fact, many scientists come to museums for

the very reascn that they went.to escspe the daily gripd of teaching.

- In some ceses, museuvs are able to esteblish formal, joint

traifing prograbs with universities to give graduate and even
ﬁﬁéé?gfi&ﬁi%é students C!péfiéhéi in both environmenta: These can ©-
extresely fruitful; perticularly if the university is close at herc
#nd already has strong nitural science departments. It Works ber:
when there are clear benefits for both organizations. Some

cutatending examples could be cited.

‘oday; large museuns with active field programs abroad are
gekri~g hore and more 'nvolved in setting up training programs Ior
forels o- itrdes, espwiially developing countries where the need for
trainc ..y tists i ¢ great. Thia movement is fueled by the
deepening concern for the environmental crises in many connéries,

especially in the tropica.
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iﬂzfonu;lly, museums have not been thoz.ght of ae trainirm
institutions like universities; and thus pany are pocrly funded and

equipped for ..udertaking mador t- 41n1ng programs:

10.4 krrthere apluvnent opoeziamitiss in Duseuns to meet the

an-ticipeud trained for research
msitions,

At present levela of support; esploysent oppertunities in museums
are limited. B’u’dgéti have tspered off, and; eosqaa-;uy, & has

staff Ei-é\?fh At preaent. Duseun atatfins is in a steaoy state in

uhich research hirins is restricted ﬁiinly to tuling positiom that

fall vncant throush attx-ition. Indeed the eaployment ptc-'

i;iunts something of & confraalction. voay l » down . n growth st

universities, tuching positiona are less 8svai’ i.. and more
syat?miﬁc nnd relrfed biolugiats are beins trnined than the

tnditional job market can absosb: At the sase tuii, tbp’i.idteh

ij:’i'ciiliiti 61‘ the tﬁii BZ;&E& in Eﬁﬁiﬁa otten are in short supply:
There are 80 few research épporﬁmities in muuum-baaed sy"tenatiu
progrma in senenl that many J.ntarosud stﬁdents are aucouraged from
ﬁnderﬁkw o . arduous advmced tnming to qunlify tor the opsntngs
thet do occur. This means Ezai Qus{ Ims trequenfly have an Mndequate
pool ot cmdidatea to duw fron when recruiting in some spectinﬁa
ful:\a. They ny &nd ap fIIIing the pouitiors with reaearchers who
are qualifind in the..r own way but are not éspeéisuy 1nferestcd in

érgiﬁiiﬁlé or ééllectién:béiéd rasearch.,
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Universities at present have the capacity to train many more
;EEEQEEEQE; fo; ;us;mn réaéﬁ-é;i jobs than they are now producing. How
mich longer this capacity will remain is debatable; &s more and more
prograns in organismic and E;Sii.:éiér;;;y blology and disperse thelir
collections. If museuss are to take on some ¢ the large; urgent
tasks outlined above; they will riesd to take & quantun lsap in
Staffing st the research and support levels, and some indication that
this 1s going to be possible should come before it 13 too lats 8t the
universities—the prize trsining grounds.

| PaeL Tz Associaren NatuRaL Scswcs Inemrurions
~Mr. BrowN. We will next call a panel from the :\ssociat -d Nat.i-
ral Science Institutions consisting of Dr. Thomas Peter Bennett;

who is_president of the Academy of Natural Sciences of Philadel.

phia;-D:- Thomas: Nicholson, director of the Americarr Museum of
Natural History; Dr. George Davis, chairman of the De»artment of

Malacology- in Philadelphia; Dr. dohn McCosker, dir<ctor- of the
Steinhart Aquarium in-San-Francisco; and Dr. Joh: Fitzpatrick,

chairmanof the Department of Zoology at the Fi:ld Museum of
Néturéletoxy in Cliicago; = oL z S
Now, I think there is room for al} cf you gentlemen up there.
Mr. Lusan: Mr. Chairman?
M,i:! B@WE- Yegiéii? Sl oD _ _ - o . z _
Mr. Lusan. Before we start, I have an opening statement that I
would ask unanimous consent to put into the record at the begin-
nll}gl, T LTI T o _ _ LIl z ol oD
- Mr. Brown. Without objection, the opening statement of the dis-

tinguished ranking minority member will be plnced into ti.e record
al the appror -iate place. - - - - , S
-Mr: Fuqua [resuming the chair). Please proceed, Dr. Bennett. I
apologize for-having to step out. - S -
(A biographical sketch of Dr. Bennett follows:]

Dn. Thomas Peres Bewnerr -

- . Thomas Peter Bennett was born in Lakeland, Florids, in 1937. At Florida State
University: he majored in Chemistry and-was elected to Phi -Beta Kappa, Phi Eta
Sigma; and Phi KE;;’E’& Phi. He was-an-Eli Lilly fellowship-student while at Florida
State, and & research assistant in the laboratory of Prof. Earl Frieden. After grad-
' uating cum_laude in 1959, he studied with Fritz Lipmenn (Nobelist, 1953) at the
Rockefeller University, receiving his Ph.D. in-1965. - - -~ —- - ---—-- -~ =
_ Pr. Bennett remained at Rockefeller for two-years as aresearch associate and in-
structor in: the laboratories of William Trager and- of Fritz Lipmsun. He was_ap.
pointed Assistant Professor at Harvard University in 1967, where he was: associated
with e Wald in teaching Natural Sciences 5. The University of Kentucky then
appointed him-professor-in 1971. ‘He became Professor and_Chairman of the Depart-
ment of Biological Sciences at Florida State University in 1972 and was subsequent-
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ly appointed Special Assistant to-the President and Acting Executive Vice Presi-

ent. As.Special Acsistant to-the President he served as liaison to the Board of Re-
nts’ Task Force or Role and Scope, and Chairman of the Florida State University

le and Scope Task Force. In-addition; he coordinated service-efforts between the
Governor's Office and the State Univeuitg{gtemm connection with the physical,
eCo
t

and ecological damage caused by Hurricane Eloise. He served as Chair.
e Southeastern Association of Biologists

man of the Research Award Committee of
and was-a member of the (Governor's Bicentennial Comtittee. On Augist 18, 1976,
he became President of thc Academy of Natural Scienices of Philadelphia. He holds

a Courtesy Professorial Appointment in Biological Sciences at Florida State Univer-

sity. . - .
:,%r; Be
developmental cell biology, as well a:
cles. He is also the author of the 2-volume Graphic Biochemistry. In addition, he is
co-author with Earl Frieden of-a review article on metamorphosis (1961) and & text.
book, Modern Topics in Biochemistry (1965). He developed an instruction model and
text for teaching protein synthesis.%iemnmof Protein Synthesis, and was a contrib-
i;tjjﬁmmhmtm Biology Today and The Physical Basis of iife. With Frank Brad-
ey

itlen numerous research public n molecular hiclogy and
biology, as well as many biology and biochemistry teaching arti-

‘Armstrong he_coauthored Biockemistry (1979, 1981), now in its second edition. In
recent years he has become- increasingly interested in- the history of- science in
America, particularly the_18th and 19th centuries, and is completing a-book manu-
script-on this subject. Dr. Bennett has also contributed a number of articles to news-

papers and magazines, and made presentations at-profession:1 symposia about. con-
temporary issues of academic and corporate interrelationships, ez well as ethical

issues relating to science-and technology. - - . . c S
Profeasioﬁ;nd;hqnom%naffdiaﬁom include, among others, the Har -ey Society,
Linnean Society (bondon), American Cliemical Soviety, Amherican Asociation for Cell

Biology,- American Instituts of Biological Scienices, National Association of Biology

Teachers, and Sigma Xi. Dr. Bennett is included in numerous biographical reference
works- including Who's Who in-America. A founding member-and-President of the
Friends of Logan Square Foundation, and co-founder and Chairman: (1978-1984) of
the Museums Association of Pennsylvania; Dr. Bennett is a member of the Gover-
nor's Commission on Academic Affairs (Pennsylvania), a member of the Board of
Managers of The Wistar Institute and chairman of its Science Advisory Committee,
a trustee of the Boy Scouts of America (Philadelphia éh?t’e’r)iéiia Shipley School, a
member of the-Nationat Board of the Explorers Club an chairmar of the Editorial
Review Board of theifﬁl‘gréﬁ Journal, and-a member of i:he};dyigosrilﬁogrd of the
World Affairs Counci!. He is Chairman of The Associated Natural Science Institu-
tions (TANSI), Vice President of the Association of Science Museum Directors; and

icirman of -the Science Education -Advisory-Council to the- School District of

Philadelphia. He is a member of the Franklin Inm Club;,_Explorers Club of New

York (Member and Fellow), und Cosmos Club (Washington, DC. =~ . . .~ . -
___Dr. Bennett is married tc Dr.-Gudrun Staub Bennett, Assistant Research Profes-
sor, Department of Anatomy; University of Pennsylvania School of Medicine. They

have two children.

STATEMENT OF DR. THOMAS PETER BENNETT, PRESIDENT, THE
ACADEMY -OF NATURAL SCIENCES OF PHILADELPHIA,; PHILA-

DELPHIA, PA

Dr. BENNETT. Yerygood: e
- Chairman Fuqua, Mr. Brown; Mr. Lujan; we appreciate the op-
portunity to testify before your rouptoday. - - - . - -
—1.am Peter Bennett, president: of the Academy of Natural Sci-
ences of Philadelohia. I am chairman of the Associated Natural

i?sfiéﬁaé Institutions. We are a group of free-standing private insti-
itions. - -— I T b S
- Mr. Brown has mentioned the names of our institiiticns in intro-

ducing the witnesses. I might add that also a member of our group
15 the Los Angeles Museum of Natural History. Unfortunately, Dr-
Black, the director; is not able to be here today.. -~ .

-~We have, basically, in a continuation of the dialog tBai: was
begun by Secretary Adams, testimony abcut the nature of research
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and education at these types of institutions. The packet which in-

cludes-our. testimony as well as other perti.ient information has

beén §u5fmf{é&foi the record..: . oI
[The prepared statement of Dr. Bennett follows:]

INTRODUCTION. ~_THE ROLE OF THE RESEARCH NOSEUM
THE ASSOCIATED NATURAL SCIERCE INSTITUTIORS

) Good morning, Chairman Fuqua and members Of the Task

Force on Science Policy of the Bouse Committee OD séience and

Technology. _ .

‘I am Di. Taomas Peter Bennett, President of the Acadeny
of Natural Seiences in Philadelphia. I am Currently serving as
Chairman of The Associated Natural Science Institutions, which
are private, free-standing natural history museums that have
affiiiated in the interest of scientific research and graduate
education. These institutions, with the Smithsoniar, are the
fajor scientific research museums in the country. Our
trelationship to the Federal government is in fact very Vixri;iéii the
same as that of free-standing private research universities:
Here with me today representing our institutions are Dr. Thomas
D. Nicholson, Director of the American Museum of Natural Bistory

if New York; and Dr: Harold K. Voris, Vice President for_
Collections and Research of the Pield Museum Gf Natural Bistory
in Chicago. (Unfortunately, Di. Prank H. Talbot, Executive
Director of the California Academy of Sciences; Dr. Craig C.
Black, Director of the Los Angeles County Museum of Natural
Aistofy; and Dr. Willard L. Boyd, President Of the Field Museum,
could not be with us today.) 7

Addressing the issue of natural science museums and
their importance for the national scientific research effort are

Di. Nicholson; Dr: George M. Davis, past President of the

54-939 0 - 86 - 4
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Association of Systematics Collections, and Curator and Chairman
Béiﬁe Beparﬁiéht of Malacology of ﬁliéric::;éemy of Natural
Sciences of Philadelphia; Dr. John E: McCoskér, Director of the
éiféiri’i@iiir iéuariuﬁ at the California Aaaaéiy é’f écieﬁées; and Dr.
Johin W. Pitzpatrick, Chairman of the Department of Zoology of the
Pield Museam of Natural History. N

M. Chairman, Representatives; and staff; we of The
AsgBociated ﬁiEiﬁE;i Séiénée Institutions 66r§ much &;;iééiaéé your
invitation to appear before the Task Porce and the opportunity to
discuss with you today the importance of museuns such as ours in
aéﬁ;é::t;; the national scientific Eééééféiéé’ﬂ::r'é;

Dr. Nichelson i;’: oui Eirsé panelist.

- Mr. Fuqua. Without objection; the entire packet will be included
in the record. {See appendix IL] - Lo o L e melud
- Dr. BenNETT I would like to call first on Dr. Tom Nicholson, the
director of the American Museum of Natural History. Dr. Nichol-
Wn@;@;iﬁd@. S G mTmT Tomin oo oo

. Throughout vur presentation, we will be using some of the mate-
risls from our collections which have been mentioned by Dr.
Adams earlier; for example, material from the Lewis and Clark

Herbarium, specimens that were: collected during that expedition,

the bitter root of Montana labeled by Lewis himse

Dr Nicholson? - DL e -

[A biographical ékétch of Dr. Nicholson follows:]

o - - DmTuomasD.NicmowsoN

Dr: Thomas D. Nichiolson, Dire-tor of-The-American Museum of Natiiral History,
is an administrator-with an extensive practical and acadermic background in astron-
omy, navigation and the ing of science. - . . T
- He was born in New York City in 1922 and graduated from the United States
Merchant Marine Academy at Kings Point, N.Y,, in 1942, He was with the Mer-
chant Marine for four years during World War 11, serving in every rank through
Chief Officer on troop transports and cargo supply ships in all theaters. He is a 1i-
censed Ship’s Master.. --- - - - - - - e e —

_In addition-to-a-B.S. degree from the United States Merchant Marine Academy,

Dr. Nicholson also received a B.A. degree from St. John’s University, Brooklyn,
from which he graduated summa cum laude in 1950. In 1953 he obtained his M.S.
degree from the Schoo] of Education; qudhap{ University, and in 1961 he received

his Ph.D. from thatschool.- -~ -~ - -~ - - - -° e -
_Dr. Nicholson taught at-the United States Merchant Marine Academy from 1946
to:1954; first as an instructor, andlater as an Assistant Professor of Navigaticn and

gmgponomy; He also served as Assistant to the Head of the Department of Naotical

ence.” - - - St tTT oo ? -
.. Dr. Nicholson was a- guest lecturer and instructor at The American Museum-
Hayden Planetarium for two years, beginning in 1952, befure his appointment as
Associate Astronome:: in 1954 He was promoted to Astronomer in 1957, to Assistant
Chairman in 1958 and to Chairman in 1964,
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~In Jiiiiﬁﬁi’{l; 1968, Dr. Nicholson was named_Assistant Director of The American
Museum of Natural History. InOctober, 1968, he was appointed Deputy Director,
and on July 1, 1969, hie becamie Director of the Museum. : InoCoooiio
. Early-in 1956, Dr. Nicholson served as.a group leader in a two-month geodetic
surveying program for-the Western Electric Company at.Canadian Arctic_ Distant
Early- Warning Sites. He returned to the Arctic_in 1958 to lead a site selection and
surveying team working on the Greenland Ice Cap. He led The American Museum-

Hayden_Planetarium’s eclipse expeditions in _Mib,li,i%ieji?i@ 1954-and in Quebec in
1963. He was a member of the eclipse expedition to Ceylon in the summer of 1955.
- -Dr. Nicholson has-written extensively about astronomy and related fields in both
popular and scientific publications.-He'is co-author with Joseph M. Chamberlain of
Planets, Stars and Sﬁ,acz -published -by- Creative -Education Society -in 1957, and
author of Adventure With Stars, published by Capitol Publishin ,C,omfgny in 1959.
He is @ Contributing Editor-of Natural History magazine and Efitor o
my Highlights Series, published by the Natural History Press. - - 0o -0 - -ooC
__His professional mer ips iniclude those in The American Astronomical Socie-
ty, The Institute of Navigation, The American_Institute of Aeronautics. and: Astro-
nautics, The Astronomical Society: of the Paeific,-The Royal Astroniomiical Society,
The American Meteorological Society, and The American Association for the Ad-
vancement of Science. =~ - o= C

- Dr.-Nicholson resides with his wife, the former Branca Costa, and four children,
Lester; Diana; Glen; and Gail, in Woodcliff Lake, N.J.

the Astrono-

STATEMENT- OF DR. THOMAS -D. NICHOLSON, DIRECTOR, THE

AMERICAN MUSEUM OF NATURAL HISTORY OF NEW YORK,

NEW YORK,NY _. . -
BE; Niéﬁéﬁéﬁ. Théﬁk yéii; Pétéi'-, N . S lIITTIITT
_Congressmen, Peter mentioned that we were private museums.

The: word - “‘private” -is really not an appropriate term.. We are
really public institutions but nongovernmental public institutions.
Just as many of the great universities of our Nation are public ani-
versities but, by and large, not governmentally managed, ours also
are not, although they are public institutions. - .

" We know there are about 3,000 museums throughout our coun-
try, and they are all the same in some ways, different in others. In

some ways all of them are recreational, cultural, artistic, educa-
tional; and scholarly -institutions. But the purpose and the-degree
of resources-and services they give to each of these aspects of their
work vary enormously. - R o
- Collections are the one element that binds us together. But col-

lections do not make museums, any more than a warehouse _of

books would make a library. Collections become a-museum- where
there-is purpose and-use related to some services that society—sci-
ence and other agencies of society—demands. - - = = - - )

- The institutions that comprise the Associated Natural Science In-

stitutions that are speaking to you this morning were founded to-be
centers of scholarship in the sciences of nature. They were founded
to be repositories of the material evidence of the world, of life, and
of human culture. - - : oo o o
-- The purpose for being such -repositories,-however, wasto learn
through research and to- teach through exhibition and by other
means; and- these institutions derive their authority-as teachers on
all the levels on which they do teach from their authority in schol-
ghip.’ Like the university,; museums such as ours teach; train; and
educate. - - - - - oo :

" The goals of collection-oriented research museums;, and the rela-
tions to other goals that the same institutions may-have, were de-
scribed in a science policy report that I prepared at the American
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Museum-in 1971 A coﬁy of it will be made available to you and

appended to-our presentations today. (See appendix L)
- _The report explains why great natural science institutions must
be research-oriented in order to serve their other purposes. It ex-
plains why it is that we cannot really choose which is the more im-
portant of what we do—research, collecting, exhibition; or teaching:
Like the human body, in which all the vital organisms are essen-
tial, all of these functions are essential to our institutions for or-
gaﬂic,unit?-, _ - LIl [ _ o z . - -

The report I refer to stresses that the research goals of our insti-

tutions must be appropriate to museums. They must-be distinctive

from the goals of the university in some ways. The goals should be
appropriate to an institution that is collection oriented in its basis
Offounding; oo o oL DoeTIIT TIITooTo DT I LD . P .
The report stresses the unique quality of scholarship and train-
ing that can and are being produced in museums. It also empha-
sizes the strength of the commitment to research as a process and

as an essential function carried out in our institution. . . -

--Not- all museums are, nor should all be, research oriented. Not
all collections are intended to support scholarship and training.

Some must. Those in the natural science institutions that we repre-
géﬁt’m: oy . . - X : Lol oo T
—- I would like to show you now, in a series of pictures; what some
of our collections look like, just what they are, and, to some extent,
why we have them: . S

Newton, would you put on the projector? T
- The first picture shows a skull of Tyrannosaurus rex being cast

in one of our museums; Casts are excha: :d for research and exhi-
bition. [Slide 1 follows:]
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~ Mr. Lusan: What did you put up there? I am sorry, I didn’t catch
whatitwas. . - - oo oo o o TR e

" Dr. Nicuorson. That was a cast of a gigantic animal called Ty-
rannosaurus rex, a carnivorous dinosaur. A few specimens are
found in museums, but those specimens are exchanged throughout

the world through the casting processes that we undertake.-- - -
~As 1 said, my first slide shows one of the large fossils that we
have in our collections; but not all fossils are la je. Many of them
come small. This is a_group of our scientists collecting cretaceous
rock in Lance Creek, Wyoming; to screen for some of the other fos-
sils in the world: [Slide 2 follows:]

jod |
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area leave a few gﬁiclgs; such as these; and if you look closely at
one of them, we find the left jaw of a small animal called Profun-
gulatis, a small cretaceous ancestor of the ungulates that roam our
plains-today. This little jaw is about one centimeter long. [Slides 3
and 4 follow:]

ERIC

Aruitoxt provided by Eic:



99

- We-also-collected recently, on Lord Howe Island, an island off
the coast of Australia in the South Pacific Ocean—not all fossils
are really old. This is a very exetic animal that disappeared from
the living aaimal record about 10,000 or 15,000 years ago. It is a
horn-headed and club-tailed turtle. Why it became extinct, we
;eﬁily don’t know, but it is in our collections. [Slides 5, 6, and 7
ollow:]






' Insects represent the greatest diversity in the animal world and

also, therefore, the greatest diversity in our collections, as Secre-
tary Adams pointed out. They are tiny, but we number them in the

tens of millions in our collections, and yet we still-only have repre-
sentation from about ope-fourth-of the insect species that probably

exist in the world. [Slides 8 and 9 follow:]

Q
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- Our collections also include skeletal collections such as these
skulls of sea mammals. As you know, they range up to the size of

whales. To the best of my knowledge; there is only one blue whale
skeleton in any institution in the United States of America. A hun-

dred years from now, it may be the o specimen of a blue whale

that we will have available for study. [Siide 10 follows:]




 Qur collections slso include imprints of many of the soft bodied
animals of the past left in sandstone, the only record we have of
stich life. [Slide 11 follows:]

 This problemis with our collections are so great that we resort to
the techniques -of -compact storage today, stretching our -static
buildings- I have just installed 10,000 square feet-of this at a cost of

$600,000 for the cases, plus another $300,000 that must be spent on
the trays that will go inside the \iwes in that space, so that is
$900,000 for a 10,000-square-foot stor..e area. [Slide 12 follows]
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Skilled preparators are required to work with fossil sea lions
such as these: It may take several weeks or even months for a pre-

parator to remove: one fossil from the matrix in which it comes
from the field. [Slide 13 follows:]
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I am one slide ahead, I think. You are now looking at a group

of—see, I told Newton I wasn’t worried when the slides went out of
sequence. People either laugh or they let you know. {Laughter:] -

~This is a group of white-headed woodpeckers being studied to
show variations in the animals. These are all the same species, but

you and I vary from one another in innumerable ways. So-do-wood-
peckers, and students and scientists who wish to study them have

to-have more-than one in which to do so, just as they would need

more than one of us to understand the human species. [Slide 14 fol-

I

_ We also use live animals in our museums: Here a group. of rep-
tiles are being maintained at the California Academy- of-Sciences

from which fresh tissues are being withdrawn to analyze biochemi-
cal genetics. [Slide 15 follows:]

[ TS0y
ey
Q




- Dart poison frogs are found throughoiit the rain forest areas, the
lakes mostly, in North and South America and Middle America,
very tiny little animals. This gives you some idea of their scale, But

yus variations such:as this, not only in

they also come in enorm  this, -
color and other ways, but the toxins that they secrete on their
skins vary enormously. Over 200 new amino-alkaloids of potential
medicinal value to humans have been found from the secretions of

the variety of these animals that we found in recent years. [Slides
16, 17, 18, and 19 follow:]
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-We have been conducting, over the last 10 years,ihe ﬁgsgﬁugvgy

of the fresh water fishes in New York that has been done in 50
years. We are trying to find out what, where, how many, and how

they have changed in the past 50 years, and the collections that we

will gather as a result will be the document that they will compare
the collection -of 100 years from now with in order to see what is

happening to the waters of our country.

~ In addition, we are doing the first study of developmental speci-

mens from the fresh waters of New York. A fish egg only 3 days
old, and a fish larva from the Hudson River, the first time in the

collections of our institution and most that we have taken an inter-

est in collecting and recording and documenting the developmental
stages of these animals. [Slides 20 and 21 follow:]

14
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- Finally; this tiny little white grain is in a meteorite. It existed
before the solar system came into being. It is part of the material

from which the solar system was made, and it is the kind of mate-

rial that we have in our museums from which we get the answers

Q
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- Lwould. like to show you now what some of those specimens look
like. I will just hold them up fora moment. - . -~ _ ... _
- -Here is a cast of that horn-headed turtle that I showed you: They
come bigger ihan- this, and-we cannot help but wonder why it was

ever designed so that it couldn’t retract its head inside -its carcass,

but-the horns prevented it from doing so. That is one kind of fossil;
here is another one. Inside this, there-is atiny: little, oh, less than

a centimeter long; jaw of a small tars’or-like primate that was

found in Mongolia. It is the oldest known primate from Mongolis,

and it is the ancestor of everybody who sits in this room. .- - . -
-—Here are some casts of those tiny little poison dart frogs I
showed you. o eCliTIn ST D IO T DL I L oL
This -is a cast of Taung. This is believed to be:the: earliest. ho-
monid-that walked on Earth, the earliest animal that -bore most of
the characteristics of a human being. It was a young child, perhaps
10 or 12 years old; in which we can still see parts, and study parts,
of its fmﬂlzedbr&“!,; CoC S [T LTI ZIloo.ZooC
- Here is_the evidence for the latest possible date at which-man-
kind could reack the southern tip of South- America. These are the
bones of fossilized horses that became extinct in South America
more than 10,000 years ago. These are some spear points and stone
tools left there by humans in association with these animal . re-
mairs, carbon dated to 11,000 B.C. We know mankind reached
Tiei’i'ﬁfdélfF@Eé 5{711,000 BC ool B z ' -

- These are two little vials of fish larvae found from the Hudson
River. You can see the problem we have in storing them. These are
-- We have two specimens of a material called asbestos here. One of
them-is asbestiform in the sense that it is fibrous; it is a cancer-
causing agent, we know. We have another-sgecimen of -asbestos

here which is not asbestiform; and it is not ful to humans.
Why? What is the difference between these kinds of asbestos and
others; and what are the characteristics that cause human health
Prebl,é,mé’: It ST Ll , ool oL
- ‘This is the oldest rock we know, 4% billion years old; a chunk of
Allende, in-which we can see those tinialitt e white specks that

were-there before -the rock was formed; that probably came togeth-
er into the: protoplanets because of -some shock wave--moving

glggi';ijiigh the then gaseous and dust-filled solar system without plan-

ets.- . — il

- Finally; I brought a group of insects to show you the_comparison

between a-group-of-insect cells; of bee -cells; 40 million years old,

found in the western part of the United States. They built cells in

thiiiiﬂ'i@ﬁdiﬁéd ﬁélidﬁfbhét o Il L i R _ — z .
This is a modern group of bee cells from a honeybee found in the

same area today. Forty million years separate them, but they are
bees of exactly the same tribe and many of the same habits.

-_One of those bees was found on top of a plateau in southwestern
Venezuela only recently, in Nablina, where the Smithsonian Insti-
tution scientists and ours and others frem other institutions trav-
eled. The bee is in-here: This is a bee o0’ the same tribe that pro-
duced those cells 40 million years ago, and we found it on Nablina.
~ Finally, I brought a sample of one of our living animals. This is a

tarantula from our collection. We have roughly 8.5 million spiders
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in our collection. Some day Betsy will join that collection; but right
now Betsy is alive and well, and I would like to introduce her to

you personally after I finish my testimony, on the principle that

once you have petted and held a tarantula, you will never forget
the person that introduced her to you. [Laughter.]

Dr. BENNETT. Thank you, Tom..

- Dr. NicHotson: I just want to say one or two words to close,
Peter. - - IS D S -
I don’t know whether you are interested, but we are interested,

and we think most of the world is interested, in when and how the
Earth was formed; how_pollutants may affect the development of
fish-in our streams; why Meiolania; that turtle; could not pull his
head inside his shell; why some asbestos is harmful and other is
not; whether Taung really was a human; how humanity migrated

through the Americas; what beneficial chemicals dces nature build
ééﬁFSi: . ' < L Lo oot T oo ot .
Well, these are the kinds of questions that collecting, collections,
and research in natural history museums are prepared to answer:
These are research museums, distinct and unique, with goals essen-
tially a part -of the science establishment, equipped, -staffed, func-

tioning to address things that we want to: know, things that we
need to know about life, about nature, and about human institu-
tions. -

Thank ybﬁ. I S Lt -

[The prepared statement of Dr. Nicholson follows:]

Y
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rHE RESEARCH MUSEUM

{'he &.u(_a[ nunber oi mu;t;u-;; ill iile l.'lui’.ed Si.ai.es 18 'pruuabiy

abuut j;bbb. All of thew are recreational éuliu;al; arinsL:c,

educataunal and schularly iustitutivns, tu a degree, though

they are by nu meaus uuniturm i Lhe purpuse, resovuices anu

services that retlect tuese sules,

Colléctivius uf wateiial vujects Compirise the vhe elemeni cummun

tu all auseums, BuUl o« collcetiovn vl itsell 1S nou mure 3 museunm

thain a warehouseé ot uuvshs s o library. Only when collections

and cullectang serve certuiln purpuses that suvciety considers
impurtant do they becuvme a uScuw. Yhe ditterences and degrees
of purpuse tou which cullectiuns are epplied account tur wmuch orf

the daric¢rences 4mong museuws.

The {ive research instilutiuns that coaprise TANSL, and others

like thei, were ivunded tu Oé ceiiters ol scholairship am i--

s that relate to

esi olished

to culleci witii puipube;

toprescnting The wol lu dr1owiv us  agua thie [i1lc styles of ats

tivnal purpose, were eapressed in tne "Science Pulicy Repurt®

118

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

114

THE RESEARCH MUSEUM Ceteeieeeea2

tormulated and publishied Ly Che Améi-i€an Museudm of Natural

History in 1971. A cupy 1s appended in this statemeiit:

The "Report" identifies tihie uriginal and unique countribution

{- resea h appropriate to nataral scic¢uce iustitutiouns, the
reéseaich gvals Ly wnich they cau vest cuntrivute, aid the
stiréigch OI tHelr Comuitadit (U iiseaich as a process and a

luuctivu essential Lo their tustitutional Hcals:

Aot all Museums are strung research institutioiis; iot all

collections are maintained for Lhat puipuSe. But some pust
be, Those represented in TANSL are.

I have with e suae pictures and waterials to 1llusci 3€e what

researcel collectiviis @re, wiat Oy luok fike, and what we do

witn thea.

First, the phoutugr aphs:
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Castxug shull vt Tirunmosduius rex.

Screening twr 1ussils 1 Lauce Cieea, aLoasug. AVIN.Y
The toslings tiom 3UU tons ot CretaCeous 1uch. AMM
Left jaw ot Prutunguletua, tiny Cretacevus ancesturl ol

vur huuted aasasls. AMNG
Loid Howe lslaud, Scdti. Pacitic.
Mesolatize (nusneu Coitlel)] ann

lusect lrays; C.ALS.

Sheletal Cullectious. C.A.5.
Fussil ueursinyg sandstone. C.A.S.
Cumpact stul'aze eguipacnt. L.A.C.N.

'iepat dLive ul d1ussil sca Livns, Scutnetsn caliturviea

While HUadCU WOUUPUCREI S UCihin Stusn.ed T val 1dtion. L.V, .V

Tite feptiles o5 o SGGICE O thoab Uissuwe 1ol enalysine

UioCHeWdaCas geuutliacs.  LoAL M,

Datrt puisve trug, Phylivectes Wi IL1i00, polalupolype,

vart Pudsoun 1.035 w. SLevcd s nd . AMDNY
Variation. Jait poisuvu t1uzs., AMM

Saaplaug §¥.Y. Alleghen, Raver .

Thice-day viu eggy. Fercupsis cuiscuaayus. any
Fiash lairva. ANAH L
Micrograph ol partaclc in Allende aeteur ite. AMNH

foenct,
DO
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nted a1 the pictures l've shuwn

Sume of the uvvjects repres

are laid out on the tavle berure you.

LIST Ui uddLeTs

B Cist i skull, MeiGlania:
) Samples of asbéstos; Gilé ASDESTIIGHE, uite noi.
_:) i;lecé of ,;.lleude meteurite,
4) Casts of Dart Puison iru'gs.
5) Stunte tuuls trum Miloaont C;;e; Chii..
v)
]
Asi1a's videst tarsict -like ptiaate.
*) Fish larvae vi1dls, Hudsun Kiver, New Yurh
1 Tauis <Rilll Cast:
1) Fimmil Boe HICE. 30,000,000 ;6504

Tu cluse,; 12 would lihe tu puse suvae siaple queéstions. Do von

thinh 1t i+ anputtant tou hnuw:

1) when aud huw tne esrth was 1ormed?
2) #w pullutants affect tish prupagation in our riveps?
3 why Meiulania had horns which kept ‘nm trum pulling has

head 1u?

1) How and why some ssucstos is haraful and sume apparentiy
isive?

5) Whether Téhng was truly ﬁuh;ﬁ, and th his l;a;;;é &;;a
uut?
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6) #hen manL;u& affx&ed in Lhe kéu waria;

7) How the lnca thraved and puilt o great civilization ib
the Andes?

5) If secretiuns from suae of thuse cule little dart poissi
frogs 'hSi'é therapeutic value yusr humans?

9) 1f the tussil recurd o earthis little amimals can
help Us l€arn whén and fiue the cuntihents were turmed
aind changed, and lile went through pericdic great extinc-

tions?

These are the kind of questiuns that research museums aid Lheir

collections are prepared tu auswer. They ar~ an essential elément
in the science commwuunity, equipped; stafted and fanctioning tu
address things we waut Lo huuw, need L huok about Lile; jalire

and huwan institutiuns,

~.Dr..BENNETT. OQur next witniess is Dr. George Davis, former presi-

dent of -the Association of Systematics Collections, Chairman of the

Malacology Department at the Academy of Natural Sciences:
[A biographical sketch of Dr. Davis follows:]

DR. GEORGE MORGAN Davis
PERSONAL INFORMATION
Birthdate: 21 May 1938, Bridgeport; Connicticut;
Marital Status: Married, two children.
Citizenship: United States.
ol ___ EDUCATION

Ph.D.; 1965, Zoology-Malacology; University of Michigan.
M.S.; 1362; Zoology, University of Michigan:
B.A:; 1960, Biology, Marietta College:
R ) WORK HISTORY o
__Curator and Chairman, Department of Malacology, Academy of Natural Sciences
of Philadeiphia; 1978 to date, - - -- - - --- - S S o
__Adjunct Professor, Department of Biology, University of Pennsylvania; 1982 to
date.. - - - U S o S
.. Adjanct Professor,  Department of Pathobiology, School of Veterinary Medicine,
University of Perinisylvania, 1983 to date. = = -1 - .. © " N
d: Adjurict Professor, College of Marine Studies, University of Delaware, 1982 to
date.: - - - - A
;Zdjundet Associate Professor, Department of Biology, University of Pennsylvania,
1572-to date. S S S S
_.Adjunct Associate Professor; Department of Pathobiology, University of Pennsyil-
vania; 1976101983, - -~---- - ----o-- - - L R
_Chairman; Department of Malacology; Academy of Nritural Sciences of Philadel-
phia, 1972 to date:
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__Adjunct Associate Professor, Departmient of Microbiology, Thomas Jefferson Uni-
versity; 1971'to 1980: - - - o s T I
i:g}j@’gssocilagt%Cﬁrétbr of Maldcology, Academy of Natural Sciences of Philadelphia,
to. - _ I oo L R
Chief, Malacology Section, 406th Army Medical Laboratory, Japan, 1965 to 1970,
-Research Associate, Research and Development, Mediral Malacology; University
of Michigan, 1962 to 1965.
[ . HONORS/AWARDS
Fellow, Linnean Society, 1979.2. - .. - R— Sl
Fellow, American Association for the Advancement of Science, 1976.
Arthur S. Fleming Award in Science (Group of 10), 1970.
Sustained Superior Performance Award, U.S. Government, 1968, 1969.
NIH Traineeship, 1964 ¥0 1965.
Rackham First-year Fellowship, 1960 to 1961,
Phi Sigma (Vice President, Local Chapter); 1962.
Egglg;tqn:Rgby, Prize in Biology; 1960.
Phi Beta Kappa, 1960.
Sigma Xi; 1962. - ----- oo s )
Who's Who int American Colleges and Universities;; 1960:
Omicron Delta Kappa, 1959: -~ =~ =~ = -
Beta Beta Beta (Presidenit, Local Chapter), 195°.
NATIONAL-INTERNATIONAL RESPONSIBILITIES
Current: - -
~ Member, Steering Committee for the. American Foundation for Negro Affairs;
Computer, Engineering and Business Division, 1984. -~ -
Member, Fditorial Board; American Malacological Bulletin; 1982
President; Association of Systematics Collections, 1982 to 1984, SR
__Chairman; Council -of Systematic Maiacclogists, Committee on Course Standards
for Graduate Training in Malacology, 1982ty 1983. = -
Field Reader, Grant Reviews; Institiite of Musetim Services.

International Congress of Malacology, Chairman, Committee
i ately an perly de 198

perly described te.
rican Malacological Bulletin Arc 980 to date.
Co-Editor-in-Chief, Malacologia, International Journal of Malacology, 1974 to date.
Executive Secretary/Treasure i -

for assessing me ha-
date

Secreta er, Institute of Malacology; 1972:to date. - -- -

A.N.S.P. Representative, Association of Systematics Collections 1977 to date:
Pdgi o T Z I, ool s

Chairman; Editorial Board, American Malacological Bulletin, 1982 to 1983.

Vice President; Assoc: of Systematics Collections, 1981 to 1982,

Chairman; Special Publications Committee, A.M.U., 1981 to 1982. -~ - °
- Chairman, Council of Systematic Malacologists, National Plan for Malacology,
1980 to. 1982; - oo T oo

Treasurer, A.S.C, 1977to 1981. - — - - )

Member, Council on Resources, A.S.C,, 1977 to 1981.

Chairman, Coyncil of Systematic Malacologists, 1977 to 1979.

_President, Am Mal al Union (A.M.U.),-1976 to 1977. - - : S
.. Treasurer, Org e; Joint Meeting Royal Seciety of Trcpical Medi-
cine and American Socisty of Tropical Medicine; 1975 to 1976.
STATEMENT OF DR. GEORGE M. DAVIS, CHAIRMAN, DEPART-

MENT OF MALACOLOGY, ACADEMY OF NATURAL SCIENCES OF

PHILADELPHIA, PHILADELPHIA, PA |

Dr. Davis. Mr. Chairman, as a research scientist, I am going to
address the question of systematic research and the value of collec-

tions. The presentation I am going to make is an abbreviated form

of the one that has been submitted for the record. - -~ - - --

- Systematics is the fundamental and most essential field within
the biological sciences: The systematist studies the diversity of life
on Earth, describes and identifies species; and studies the relation-
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ships among species using all available techniques and data: The
systematist-also-stiidies the processes involved in thé origin and ex-

tinction of species: T
--It-is-impertant to realize-that the-systematist today iS a modern

research scientist thoroughly trained as a specialist in one or more

groups of organisms. But what does a systematist do? -
--As-an example of what one systematist actually does; consider a

scientist studying the relationships of snails and human diseases

transmitted by snails. 1 have two examples here of snails from
China and snails from the Mekong River transmitting the world’s
second worst disease, schistosomiasis, affecting over 200 million
people and growing at -a rate of 5 percent to 8 percent per year.

. In studying this relationship of snails-and disease, the scientist
collects snails from targeted areas of the world, determines the
ide,n!;ity,p,f;;tt@sgecimei;e’cby;g@ﬁ@g:g@ specimens newly col-
lected from the field, going to.the museum, using the specimens
that are-in the museum; using the libraries of the museum, and
the research facilities of comparative anatomy and cytology to de-
termine their status as identified or as new. - - o -

- The. scientist then determines-the relationship-among species of

close genetic relationship to species actually transmitting a disease.
He does- this by using sophisticated laboratory techniques such as
molecular genetics, involving complex biochemica! processes and
operations within the museum:. - o . S Do

__Within the museum, powerful computers are used to model path-
ways of evolution on anatomical and biochemical data. Such
a-model may- invoive studying 100-to 200 different species located
on different-continents. The data show that the 100 to 200 species
have evolved in entirely different pathways: S 7
-1t is then learned that the potential to transmit a disease is actu-
ally associated with specific anatomical -and biochemical features
found- in only-one of these evolving pathways. Then the scientist
begins to use these data for many ends—to_determine the genetic

relationships between parasites and only those snails capable of
transmitting disease, to determine the rate of change in snails and
parasites; to predict that other species transmitting disease will be
found, and where they will be found, and to redefine the nature of

parasites and the diseases theycausg. - . .. . .
- We must consider that biological diversity on Earth now exceeds
1.5 million kgow;ge;és of-plants and animals. Yet there is an
estimated 8 to 10 million additional species that have yet to be dis-
co‘:@f@,@id@ﬂb@d , . : ool Lt z Tl
._Identification of species requires not only the trained scientist

but also collections of organisms and reference libraries. Large col-
lections of organisms are-as essential to the systematist as tele-

scopes are to the astronomer and particle accelerators are to the
ﬁu;c,l@jhﬁigistf, oo ID Il - . O o oo o
- -Systematic biological collections provide the infrastructure for all

biological research; and are essential for cutting-edge research in
systematics and evolutionary biological problems. , s -

- Systematic_ biological collections stand alone  as information
banks for the storage and retrieval of basic biological information:

There are today some 4,000 collections in the United States, hous-

ing between 500 million and 750 million biological specimens: Ap-
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proximately 85 percent of these collections are housed in 100 major
institutions: The 20 largest collections housed in natural history

museums contain about 20 percent of all specimens maintained in

thé ,ygiggta;t%si — oo T

- Systematic biological collections contain specimens preserved as
dry specimens such as these shells of clams which were -used -for
genetic studies of clams in the United States; or preserved in alco-
hol, such as these specimens. Likewise, clams collected from river

systems in the United States are used for genetic studies or pre-
served as frozen; both as whole organisms or as protein extracts for
molecular genetics studies, such as these lyophilized extracts of

proteins which, 10 years from now, will yield viable enzymes for ge-
ﬁéti:C Stiidiéss N — P B - ool -
---This- tremendous file of indispensable data represents genera-

tions of work by thousands of skilled people. More than ever, it is a

priceless; irreplaceable instrument of research for human better-
m@:‘nt R Il R R . _ oo N
--No-one major-collection -is comprehensive in coverage, biit each

complements the others both as to groups of organisms and the ge-

ographic areas represented, thus reaching encyclopedic proportions
when considered as a single national entity. R
- The integrity of these collections must be guaranteed because if

they are lost, they can never be replaced: If not maintained, they
cannot be used; and if static and warehoused unused; the fabric of
organismic biology itself unravels. - - - - e
The major collections are primarily housed in nonuniversity mu-
seums. With the ever-increasing diversification of fields of biologi-
cal research on college campiises, and with different universities—
and I think it is important to understand this—different universi-

ties specializing in evolving different fields-of biology, more and
more- collections are being transferred from departments of biology
to nonuniversity museums. - - ... ... .- .o

- Natural history museums: today have become the primary cen-
ters for systematic biological research. Modern techniques such as

molecular genetics. and computerized data processing are being

used within museums to obtain new data from existing collections

and from new types of collections. It is important to realize that

collections grow today at a rate of 1.5 to 8 percent per year due to
modern research activities carried-out on -a-global scale. - -—- ---

- Natural history museums are now-the training centers for future
systematists. Systematists employed by .museums frequently are
adjunct professors in oneor-more -universities. They teach courses

in systematics, ecology; and evolution as well as train future Ph.D.
§y§,téﬁiétists- Jl L N : ol z ool .
—Natural history museums now share with universities the re-

sponsibilities of conducting basic research in the biological sciences.

To a considerable extent; the future of organismic biology is cou-
pled with the futiire of collections-oriented research in museums.
Thank’yog;,, St S
[The prepared statement of Dr. Davis follows:]
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SYSTEMATIC RESEARCH AND THE VALUE OF COLLECTIONS
 George M. Davi-

The Associated Natural Science Institutions
Past President: Association of Systematics Collections

__ Systemstics is the fundamental and most essential field
within the biological sciences. The systematist studies the
diversity of Iife on earth, describes and identifies species,
studies the relationships among species using all available

techniques and data. The systematist also studies the

processes involved in the origin and extinction of species:

__ The systematist of today 1s a modern research scientist

thoroughly trairied as a specialist on one or more groups of
organisms. But what does & systemAtist do? As an exampie of
what ocne systematist actually does consider a  scientist
studying the relationships of snails and human  diseases

transmitted by anaila. The scientist collects snatls from
targeted areas of tbe world, determines the identity of the
spectes by & comparison of newly collected animals with
identified specimens stored in museum collections, by use of
scientific publications, and by use of comparative anatomy and
cytology. The scientist then determines the relationships among
species suspected of close genetic relationship with species
actually transmitting a disease using sophisticated laboratory

techniques such as molecular genetics involving compleXx biochemi-
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cal operations. Powerful computers are used to model pathways

of evolution based on anatomical and bioshemical data: Such a

model maj involve studying 100 to 200 different species located
on different continents. The data show that the 100 to 200
species have evolved along different pathways. It 1s learned
Cﬁiﬁriﬁﬁé potential to transamit ; disease is associated with
specific anatomical and biochemical features found in only one of

data ’or ;any ends: to deterxine the ééﬁéi;é réiiﬁionsﬁié
betwsen parasites and only those snails capable of transmitting
the parasites; to determine the rate of change in snails and
parasites; to predict that other species transmitting disease
will be found, and where they @ill be found; to help redefine the

specific niature of parasites and the diseases they cause:

Biological diversity on earth exceeds 1.5 million knowm
species of plants and animals. An estimated 8 to 10 million

additicnal species have jet to be discovered and described.
Ide-cificetion of species requires not only the trained scientist
but also collections of organisss anc reference libraries. Large

collections oOf Organisms are as essential to the systematiat as
telescopes are to the astronomer and particle accelerators are to
the nuclear Ehiiiéiit. Systematic biological collections pro-
vide the infrastructure for all biological research and are
éhi@ﬁﬁiii for ~ cutting-edge r=search in systematics and

evoluticnary biclogical problems:



O

ERIC

Aruitoxt provided by Eic:

- 123

_ "Systematic biology collections stand alone as Information
ﬁigks for the storage and retrieval of basic biological

tnformation:"! There are some 4000 coliections in the United
States housing Dbetwsen 500 to 750 @iliion specivens.
Approximately 85% Of these colletions are housed in 100 major
museums contain about 20% of all specimens maintained 1in the
United States’  Systematic biological collections  contain
speciaens preserved as dried specimens, preserved in alcohol, or
tions of work by thousands of skilled people: More than ever, it
s & priceless, irreplaceable instrument of research for human
Betterment.  No one major collection 1s comprehensive 1In
coverage, bit each complements t @ others both as to groups of
organises  and geographic area represented, thus  reaching
encyclopedic proportions uhen considered as a single national
entity.* ' The integrity of these collections must be guaranteed
because if they are lost, they can never be replaced; if ROt
maintained, they cannot be used; if static and warehoused anused;
thie fabric or organistic biology uncavels.

The major collections are primarily housed in rnon-university

museums.  With the ever-incressing diversification of fields of

biological research on college campuses, and with différént
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universities specializing in different fields of biology. more

biology to non-university museums. Natural history museums today

have blecome the primary centers for systematic biologica

computerized data processing are being used within museums é@
obtain new data from existing collections or from new types of
collections. Collections grow at a rate of 1.5 to 3% per year
due to modern research activities carried out world-wide.

| Natural history museums are now the training centers for

future systematists. Systematists employed by museuss frequently
are adjunct professors in one or more universities; they teach
courses in systematics, ecology, and evolution as well as train
future Ph.D. i}itiiitiiti. Natural history museums now share
with universities the responsibilities orf conducting basic
research in the biological sciences. To a considerable extent

the future of organismic biology 1s coupled with the futuré of

9 April 1985

ve

1. excerpts from the Steere Report (1971) €6 the National Science
Foundation: The Systematic Biology Collections of the
United States: An Essential Resource.

2. data comgpiled by the Association of Systematics Collections. . ...
(1983-1984) in conjunction with a report prepared for the Hational
Sclence Foundation.
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- Dr. BENNETT. Our next witness is Dr. John McCosker, the direc-
tor of the Steinhart Aquarium, the California Academy- of Sciences
in San Francisco, who will discuss the implications of the scholarly
research and activities that go on at these-institutions.

[A biographical sketch of Dr. McCosker follows:]

- .. .. __ DrJIoHNE McCosker = ,
- Sinice 1973; Dr--John E. McCosker has been Director of the Steinhart Aquarium, a
division of the California Academy ‘of Sciences. Born in Los Angeles in_1945, he
graduated cum laude and Phi Beta Kappa from Occidental College in 1967 He re-
ceived his Ph.D. in Marine Biology from the Scrippe Institution of Oceanography in
1973 based upon origir ,,,w&,,,@ygmgﬁéﬁbﬁﬁ@ﬁf a large fainily oﬂ&ﬁ
ical eels. Other related employment included a lectureship at the University of Cali-
fornia at San Diego, a Research Associate at the Smithsonian Tropical Research In-
stitute in Panama studying the ntial biological effects of the proposed sea-level
canal, and an adjunct professorship in Marine Biology at San Francisco State Uni-
versity, a position which he now-concurrentlyholds: .- = = - IIoTIzic
. Although trained as an evolutionary biologist, with research expertise based
largely upon museum collections. his research activities have subsequently broad-

ened to include such diverse
T

ened - topics as the syixbiotic  behavior of bioluminescent
fishes, the behavior of venomous sea snakes, the predatory behavior of the great
white shark; and dispersed and renewable energy sources as alternatives to national
vulnerability-and -war. His most recent research projects have concerned attacks
upon _humans by great white sharks and: involves-the formulation of public safety
plans. His work was summarized in a 1984 NOVA program entitled “Jaws: the True

tory”’. He is the author of more than 100 popular and scientific articles and books.

STATEMENT OF DR. JOHN E. McCOSKER, DIRECTOR, STEINHART
AQUARIUM, CALIFORNIA ACADEMY OF SCIENCES, SAN FRAN-
CISCO;CA = =
Dr. McCosger. Thank you. . ... .. .- . c i

- In-order to allow more time for questions—and for-you all to

handle Tom’s tarantula—I, too, will present an abridged version of

the document that I have left with you. - S

__My colleagues have explained to you the rationale behind re-

search- collections, their importance.to.evolutionary biologists and,

therefore; to all branches-of scientific investigation: They have left
me an opportunity to go beyond the search for knowledge and the

meaning of life, and to suggest to-you examples of the economic
benefits of research collections; in short, the bottom line. - - -
--1 will address the short-term and long-term benefits of such re-

search with but a few examples. There aremany. . - - == _ -

In the short run; the knowledge we have now gained-allows-the
most efficient and cost-effective way to rationally exploit the living
and nonliving resources of our globe. For example, nearly one-half
of-the pharmaceuticals -now-in-use are biological i

harmaceuticals now in use are biological in origin. The as-
pirin I took before coming to this meeting first came from a willow;
when I last needed penicillin, it-came from a green mold.-You may
be pleased to hear it is not on display. Conservatively, it is estimat-
ere_are more than 5 million unique kinds of plants and
animals living-on-our -planet. Most of these remain unknewn-and
uncollected: In that taxonomic  studies provide -an evolutionary
roadmap- to biological similarities: among organisms;- the -use -of
these }{:o lections provides the most efficient direction for further re-
search. L. . _ .. .T..z= I :
--One must-appreciate that for eons, plants and animals have been

coevolving as a means to avoid each other: Through their evolu-
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tion, - these living laboratories have manufactured chemical de-
fenses against pests and predators, and we have only recently

begun to take advantage of these naturally occurring products. Col-
lections have played, and continue to play, a key role in this. For
example, during World War II, when critically needed sources of

the antimalarial;, quinine; from Indonesia were-unavailable, bota-

nists turned te herbaria. There they examined thousands of speci-
mens of wild cinchona trees and were able to prepare distribution
maps of those species and identify areas where cinchona was avail-
able. Well, the rest is history. e o
- Such a chemical treasure trove has so far only been _minimally

explored. In the past few years; taxonomists and biochemists have
isolated useful substances from invertebrates, for example, includ-
ing potential heart drugs from fireflies, a cockroach repellent from

a millipede; and shark repellents from a marine mollusk and the
MOSS sol,e':: o Tt z - . z oz z :,:7

I cannot stress enough the importarice of massive collections that
must-be made as soon as possible in key areas of the world where

deforestation and habitat change is so rapidly occurring. Species of

plants and animals are going_extinct in-the great rain forests

before we will even have a chance to explore their potential as

pharmaceuticals or future crops. Based on what we now kmow

about the interrelationships of organisms, we can most efficiently
direct our- attention to life forms that hold the most promise by
ushlg the cou,eggiongi oo DD N . . o z -

-- The: long-term benefits of research-collections- are priceless in

that they are the only record of life on earth before, during, and
after the industrialization of our environment. Like a great library,
the specimens in our collections. allow us an opportunity to refer
back to a time and place in history. We cannot predict which speci-

mens we will ultimately need, but if properly collected, preserved
a};‘ld maintained; they will be available when we need to consult
them. ... ...~ . . T

_For example, when it was discovered that the death in America
of-many pelicans; falcons and other birds was caused by eggshell

thinning due to DDT interference with calcium metabolism, scien-
tists hurriedly turned to our research collections in order to ana-
lyze the critical uptake 21:d residence time of dangerous. pesticides.
The usage of such pesticides was found to be detrimental to our

own survival, and these birds thus acted as “canaries in cur fragile
go;d@irl’é"r 5 . - - T Lo oo T o T—oomTmnnTTo
_Similarly, the discovery-in the 197¢’s of mercury in swordfish
tissue_resulted in the gﬁapse;pﬂ!;é%@tﬁgmzcmforﬁia fishery.
The immediate presumption that our discharging of industrial mer-

cury had resulted in a Minimata-like catastrophe was later prcven
unsound after museum scientists- analyzed fish specimens collected
before the turn of the century. Old specimens had similar mercury
levels in their tissues, indicating that the accumulation of naturai-
ly occurring mercury in the marine ecosystem.is a natural process

and not caused by our perturbations. Further study has allowed
the resumption of that previously beleaguered fishery. In like
manner, collections of reptiles from the far West and corals from

the South Pacific have allowed baseline studies of radionuclide ac-
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cumulatwn since 1945 amtthe good news so far is that they do not
evidence any deleterious effects,
I will end by returning tc my comparison of r&search collectlons

to a great library of life on: Earth. The aualogy is only partially
adequate, however; because there is no equivalert to the Xerox ma-
chine for the volumes that we are missing. It is imperative that we
increase our collecting efforts botk in America and abroad as speci-

mens disappear and new threats to our health are discovered. The
colleciicns that now exist-can never be replaced. They must be
properly supported, adequately maintained, and expanded. There is
no-alternative:

Thank you.

[The prepared statement of Dr McCosker folxows]
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ECONOMIC BENEFITS OF RESEARCH COLLECTIONS: THE BOTIOM LINE
Testimony Presented by John E. McCosker
Before the House Committee on Science and Technology
17 April 1985

My cclleagues have explained to you the rationale
hehind research collections, their importance to
evolutionary biologists anc: therefore; to all other
é;éhéﬁéé of scientific investigation, as well as the role
they play in the training of fuiure scientists. They have

and the deaning of life, and to Sugges: to you exampl-s of

the economic iLenefi: of research collections -- in short;
the bottom line:

In the short run, the knowledge we now have gained

allows tke most efficient and cost-effective way to
Féiiaﬁéiii exploit the living and non-iiving resources of
cur plunet. For exampleé, nearly one half of the
pharmaceuticals now in use are biclogical in origin: The

aspirin I took last nighf first came from a willow; when I
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last needed penicillin, it came from the green mold

Penicillium notatum. There are more than 5,000,000 unique

iiving species of plants and animals, most of which remain
an evolutionary roadmap to biochemical similarities among
Grganisfis; the use of &6llections provide the most efficient

direction rather than a helter-skelter approach.

One must appreciate that for eons, plants and animals
have ﬁééﬁVGSéVBiiihé as a means to avoid each other.
Through their evolution, these "living laboratsries" have
manufactured chemical defenses égéiﬁét pests and siédatbié
and we have only recently begun to take advantage of these

naturally-occurring products. UCTollections play a key role;

for example, during World War II; when critically needed

inaccessible; botanists examined thousands of herbarium

specimens of #ild cinchona trees from whose bark guinine is

thus revealed new sources of the drug. Such a chemical

treasure trove has So far only Leen minimally explored. In

the past few years, taxonomists and biochemists have

-2 -
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bbtéﬁtiél heart &Eugs f;éﬁ fiéékiieé; a cockroach repellent
from a millipede, and shark repeiLents from a marine mollusk
&nd the Moses sole. Similarly; Dr. Peter Raven relates that
Eﬁé é&éﬁiﬁg primrose has been found to cofitain @ chemical
which may have a role in controlling heart disease and
arthritis. There is no question that we have only begun to
explore the beneficial pharmaceuticals available from a wide
varisty of plants and animais.

I cannot stress enough the importance of massive

collections that must be made as soon as possible in key
areas of the world where deforestation and habitat change is

rapidly occurring. Species of plants ani animals are going

.extinet in the great rain forests beforé we will have a

chance to explore their potential as pharmaceuticals: Based
on what we now know about the interrelationships of
organisms, wWe can most efficiently direct our attention to
life forms that hold the most promise.

The value of collections to teach evolutionary biology

cannot be understated due to the benefits they provide

researchers in other disciplies. The petroleum industry is

dependent upon indicator species of microScopic algae called
diatoms which occur in exploratory oil drillings. Specimen

collections are used for identification and comparison to

-3 .
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other oil-bearing strata with similar species assemblages:

Those samie @icroscopic creatures once served a more obscure
purpose several years ago. Our Specimens were used to solve
a kidnapping in southern California by the identification of
diatoms in mud collected from the suspect's car tires. And,

to cite personal experience; I suggest that my training as
an evolutionary biologist at 2 collection-based institution
seeiingly-unrelated problems: 1 was recently approached by
Chevron with an expensive problem concerning their deep

ocean wellheads: Large eels had clogged their well bores

;656£ié aé§i§éé;717§5§ able to i&éﬁiif& the ;é55555i51é
Species with the aid of preserved Specimens for cofipariSon.
Based dséh khéhléaéé of the behavior of related shallow
witer species, I teamed up with a biochemist and devised an
environmentally benign eel repulsant, now calied "Eel-Away"

in the trade.

The long term benefits of research collections are
priceless in that théy are the only record of lif# on Earth

before, du%ihé, and after the industrialization of our
environment. Like a great library, the specimens in a
collection allow an opportunity to refer bécf( to a time and
place in history. We cannot predict which Specimens we will

S 4 -
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ﬁiiiﬁéieiy need, but if properly collected, preserved and

maintained, they will be available when we need to consuit
them.

For example; when it was discovered that the death i

kmerica of many pelicans, fa_.ons and other birds was caused

by eggshell thinning due to DDT interference with calcion
metabolism, Scientists hurriedly turned to research

collections to analyze the critical uptake and residence

time of dangerous pesticides. The useage of such pesticides
was found to be detrimental ts our own Survival and those

birds thereby served as "canaries in our fragile goldmirne":
Similarly, the diszovery in the 1973's of mércury in
sword©ish tissue resulted in the collapse of the Southern

California fishery: The immediate presumption that our

discharging of industrial mercury had resulted in a

Minimata-like catastrophe was later proven unsound after

moseum Scientists analyzed fish specimens collected before

the turn of the century. 01d specimens had similar mercary

levels in their tissues, indicating that the accumulation of

resumption of that beleaguered fishery. 1In like manner,
collezticns of reptiles from the far west and corals from

the sou“h Pacific have aiiéwed baseiine studies of
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radionucleide accumulation since 1945. And the good news is

that they do not evidence any deleterious effects.

I will end by returning to my comparison of research
collections ta a é?ééi iis;;;§ of 1ife on Earth: The
analogy 1s only part1a11y adequate because there is no

equzvalent to the xerox machine for mzssmg volumes It IS

Imperat1ve that we increase our collectmg efforts boch in

America and éBroéd as species disappear and new threats to

our heaith are &iscouere& The collections that now exist

can never be replaced: They must be properly supported,

aaéauatéiy maintained; and expanded. There is no
alternative.

Dr BENNE'I'!‘ Our next panehst is Dr John Fltzpatnek Chai'r-

man of the Department of Zoology, Field Museum of Natural His-
tory in Chicago. Dr. Fitzpatrick will elaborate on the toplc that was
discussed earlier about the educational role of our institutions, not
only in informal science education, to which we have a very major

commitment, but as a research role as well—predoctoral postdoc-
toral; and internships :
[A blographlcal sketch of D" Fltzpatnck follows:]

_ Dr. Joun W. FITzPATRICK

Born: 17 Sepfember 1951 ‘St. Paul, Minnesota.
Married:-9 Jily 1983 to Mary Ellen  Wyer.
Current pesition: Chairman, | ment of ZoolgyLAsaoclabe Curator and Head

Division of Birds, Field Museum of Natural History, Roosevelt Road at Lake Shore
Dnve, Chicago, IL 60605-2496, telephone: 312-922-9410. -

Education: A:B. magna cum laude, Harvard University, Dept Bnology, 1974, Ph D:
Princeton University, Dept. Biology, 1978. - - -

Academic and-research honors: -Harvard - College Honorary Scholarshlps, 1971—
1974; USF Undergraduate Research Participant; 1972; Sigma Xi, elected 1973; NSF
Graduate Fellowship- Hon.. Mention, 1975; Harry R. Painton Award (outatandxng
published:papers), Cooper Ornighological Society, 1981.

Fellowships and grants: NSF Undergradiiate Research Grai'it 19522 Archbold Bio-
loglcal ‘Station student research aid, 1973; Princeton University Graduate Fellow-
ship, 1974-75; 1977-78; NIH Predoctoral Traineeship, 1975-1977; Chapman Memori-

al Fund Grants for- Rmarch 1975; 1976-78;-NSF Doctoral Dissertation Grant; Field

Sciences; 1976-78; National Research Council Travel Award to West Berlin, 1978;
National: Geographlc Society Research Grant, 1979-80; NSF Biol: Research Resource
Support Grant (DEB 80-21414), 1981-86; NSF Travel Award to Moscow, USSR, 1982;

roup) for ornithological research. - --

- Professional memberships: American- Assoclatton for the Advancement of Sclence,
American Society of Naturalists; Society of Systematic Zoology; Animal Behaviour
Society; American Omlthologlsta Union (life member); Cooper Ornithological Socie-
ty; and Wilson Ornithological Society (life member).
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. Adl“nimgtg@lﬁonsU niversity of Chicago, Comm. on-Evol. -Biol;; lecturer;
1980-present. Northern llinois University, Department of Biology, adjunct assistant
professor 1982-present; Dept. Biology Graduate Faculty, 1983-present. S

.- Professional -offices, committees, honors: Elective Member, American Orii itholo-
gists’ Union, elected 1979; AOU Student #wards Committee, 1979-1981; Chairman,
Local Committee, 100th annual mee ing, AOU,-1982; Council, American Ornitholo-
gists'_Union, '1981-1984; AOU- Bylaws Committee, 1982-present; and AOU Commit-

tee on Classification and Nomenclature, 1983-present. - -~ -~ - - -
~ Field museum administrative posts, committees: Head, Division of Birds, 1978-
present; Chairman, Secientific Support Services; 1979-1983; Member, Science Adviso-
ry -Council,--1980-present; Chairman,; -Science- Advisory. Courncil, 1983; Chairman,
I it. -Zoology Promotions Committee; 1982; and Systematics Symposium Comimittee,
el-present.— - --TCoC CooToIT DIl IILIIIIIITIIID I IIID DI o z
.- Foreign field work: Peru (1974, 1975,11976, 1977, 1979, 1981, 1983, 1985); Venezuela
(1974, 1975, 1917); Brazil (1977, :1980);-Colombia (1972, 1974); Ecuador (Field Museum
ggg‘”lvecturér. 1982); Mexico (1973, 1983); Dominican Republic (1975); and Panama
— Fields of research: Systematics, evolution, and adaptive radiation of New World
flycatcher; aphy of South American-birds; especially-eastern Andes; Avian

community structure in- Neotropical -forests; General systematics of Neotropical
birds; Field tests of optimal foraging theory among insectivorous birds; and Demo’gl
gﬁh%and social evolution among cooperative-breeding birds (collaboration with

oolfenden). _

STATEMENT OF DR. JOHN W. FITZPATRICK; CHAIRMAN; DEPART-
MENT OF ZOOLOGY, FIELD MUSEUM OF NATURAL HISTORY,
CHICAGO,IL

ck: Mr. Ciiziuman, hongrable Congressmen, I aim a

- Dr. ;

birdman-by -trade but, like many of my colleagues here, I have
become a part-time educator as-well. For that reason, my com-
ments are directed specifically this morning. to the problem -of
training new systematic biologists and the importance of this en-
deavor within the nationasawhole. .~ . _

—-In a very real sense, the great systematic collections around the
country, both public and scientific, are the property of everybody.
Their -millions -of irreplaceable specimens must be- organized -and
identified and housed in a manner that ensures their permanent
usefulness to the national and-international community. Proper
care-and educated use of the great systematic collections therefore
demand the presence of Sli-lllégtproféSSmnals who are trained in the
highly specialized field -of systematic biclogy. Without-them, -the

p%f:g;eﬁé archives and biological inventories easily languish into
cnaos. . L .
-1 am sad to report that countless once-valuable systematic collec-
tions in less farsighted countries around the world now -attest to
the tragedies of such neglect. Ultimately, those tragedies stem from
the -disappearance: of- centers where new, young systematists can
continue to be trained. . o IR

- So my main message to you this morning is iﬁiﬁffﬁiéﬁifi}ing in sys-
tematic biology has become more and more localized to those few
universities around the Nation that have access to the major sys-

tematic collections of animals and plants. Even at these universi-
ties; continued opportunity for superior-training in systematics is

threatened. - More fashionable—and -certainly more ‘expensive—-
fields of biological research are proliferating and dominating; and
forgOOd reasons. B . : - :,,,,, oo oL o ooz T T

--But-universities are increasingly directing their attention and re-
sources toward the staffing and the funding of such fields as molec-
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ular bzology and even bmtec»:hxmlogyL and the mountmg econiomiic

pressures that demand this make it impossible to_reverse the trend

at these universities away from their support of basic systematic
research. Yet the need for this research-is-as acute-as ever, and

perhaps more so; given:the great environmental uncertamtles tﬁat

are now looming over all of us. - -
The few national centers for sy tematlc research bear an increas-
mgly ‘heavy financial burden.. They are providing the collections,

the libraries, the personnel, the - rofessional expertise -needed.- for

the training of new graduate students entering this crucial field of
scholarly research, and without these students the very fabnc of

biological research itself is threatened. -
So these great- museums participate in graduate education with

pride and conviction as a service to the community and to the bio-

ogical profession. But they are doing so at an ever-increasing cost,
with shrinking financial support, and with growing demands at the
museums for more visible, relevant, and also expenswe programs
for general public education. -

Please permit me one brief example. At the Field Museum of

Natural History, close interaction has existed for years between its
35 Ph.D. research scientists and the graduate departments of four
of Chicago’s finest universities. This interaction is increasing
recent years as other universities around the Nation close t en'
doorsto the systematics programs.-

- The: University _of Chicago, fopexample, is home to an mterna—

tlonally known Committee on Evolutionary Biology; which is a
degree-granting department made up of both university professors
and museum curators working toge%er That university—and this
is the critical point—that university -now attracts-some of its very

finest students in biology specifically to train in part with profes-

sionals at the Field museum. Many:of those students do not happen
to-be eligible- for NSF-doctoral fellowshlps becduse ther actually

arrive with too much prior training, and yet those are, of course,
the -students-that- would make-up- the optimal pool to form a new

cohort of systematists in the future.
So we have: to support and train these students at our museums
increasingly if systematics is to remain a viable field. The research

museums are contributing their unique services and priceless col-
lections-to-graduate education-in a field which -the National Sci-

ence Foundation itself has identified as a national priority.
‘The students; the universities; the applied researchers: every-
where, and ultlmately -the- general-public,-all-benefit from-this-im-

portant and growing contribution by the museums. But, like every-
thing -else, this- cqntr;butlon, of- course has its costs. Expenses in

time and direct fundin difficult for these private,

nonproft insitutions that irad ltwn Ty have not bomefited from
Federal support for graduate trainin ,

As- institutions that are committed. to servmg both the scientific
and - the - lay community, the research museums need to continue

their. commitment to graduate education through joint efforts uni-
versities and their commumtles -But: &5 this need keeps Frowmg, it
is outstripping the museums’ ability to keep ug financially -

At present; we cannot even support: the students we are training

now, let alone more students in the future. So we certainly hope
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that the extent and the value of the research museums’ commit-

ment to graduate education is recognized as vital and irreplaceable
and a contribution to the public good. And so_we feel justified. in

seeking, hoping for; public assistance in this endeavor in the form
of direct support for graduate students whose educational careers
include substantial time spent within the walls of these great mu-
seums. -
Thank you. -

[The prepared statement of Dr. Fitzpatrick follows:]
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DR. JOHN W. FITZPATRICK

HONORABLE bONGRESSHEN. 7 7
You are hear'lng this mrning about the absolutely critical role- p’lay'ea

by the research and collections at the nation's major natural history

museums. . These institutions, and the research they. foster, Hterally

prﬁv'lde the foundations upon which all biclogical, biamedical; and

agricultural research depend. - I.hope. aiid trust that the public interests

served by these national research centers have been made clear: These

collections-comprise our only reliable ’I'lbraries of the -physical-and. .

natural world. As such. these coilect'lons -- both public and- sc‘lenf‘lf‘lc -

are.in a very real sense the property of everybody.: Their millions of

1rrep]acab’|e specimens must be ident'lf'led. organized, and housed in a

manner that insures their usefulness to the national and internatfonal
community.

Proper care and eduéated use of the great systematic co’l’lect‘lnns danands

the. continued presence of skilled professionals who are trainied in the

high’ly spec‘la’l'lzed. labor intensive fields of systanat'lc b'lo’logy. In the

absence of active professionals, these pr'lEE’less archives and biological

inventories easily languish. into Chaos. I am sad to report that countless,

once valuable systematic. collections in less farsighted countries. -around- .

the world attest to_the tragedies of such neglect. Ult'lmately. those tragedies

stem from the disappearance of centers where new, young systenatists are

t'lve’ly trained.

Hy message to you 'ls that ra1n1ng in systetnatic b'lology has become more

and more: localized,in Eh'ls country, to_those few universities around the-

nation that have access to the few; major systematic collections of. animals

and- p’lants. Even at these universities, -continued opportﬁn'lty fﬁr superior

training in systematics is threatened. More. fashionable (and more expensive)

fields of biological research-are prol'lferating and dominating. Universities

around the country increasingly are directing their attention and resources

toward the Staffing and funding of _molecular biology and even b‘lotechnolq’”

Mounting economic pressures. for huge grants at these universities .are.| making

1t impossible to reverse the trend away from their support of basic systematic

research.  Yet, the nee& for such research is as.acute as ever -- perhaps even

more so; g'lven the great environmental uncerta'lnt'les now looming over us all.
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l1y message t;o you 1s that fhe Few natwna'l centers for systematic research

are bearing an 1ncreas'lng'ly heavy financial burdon. They are providing the

resources, co'l'iect'lons, 'Hbrar'les, fac‘l'lif'les. and. profess{:ma'l _expertise

needed- for the training of neu graduate students attaﬂpting to enter this

.crucial-field of scholarly research. We see no 'Iaci: of oufsiand'lng and

1nteresfed students seeking such training, -Without them, the very fabric

of b'lo'logna'l research would be in per'l'l.: The great MuSeums now part‘lc‘lpate

and the biological professions. But they do so at eygr increasing cost,
with shrinking financial support; and with growing demands for the more

visible, relevant, and e_*m programs of general public educati~n:

At the Field Museam of. Nafﬁril H'lsfory. c'lose 1nterac'1on exists between its

35 Ph.D. research bio'log'lsts and the graduaﬁ departmtnts of -4 of Chicago's

premier universities. This interaction is increasing dréiiﬁfica'l'ly in recent

years, as other universities around the nation continue to close their doors

systemat'lcs programs The Un'lvers'lty of Ch‘lcago. for examp'le. is bome

granting graduate deparﬁnenf made up of univers'lty professors and museum

curators.: The Universjty of Ch‘lcago fiow annually attracts some-of its very

best students in bioiogy specifically to train with professicnals at the

Field Museum. Many of these students are not eligible for NSF doctoral .. .

fellowships-because they arrive with too muéh training in hand. Yet; these

are precisely the sample of students who could form the best possible cohort

of new systemat'lc b'lo'lbg'lsts. -We fust support-and-train these students-at -

our museums if systematics is to remain a viable field in the biological sc‘lences.

The Field Miseum and ‘ts sister institutions are contributing their unique
services and p'ri'cevss’ 'cané'etib'ns t’o’ §'raaijst'e' éai{citiaﬁ. iﬁ i field which

The students, the uri'lvers'lf'les, apb'l'led researchers. and u'lt'lmately the

general public all benefit fron this important and growing contribition. -

Like everything else; though; this contritution has its costs. Expenses in

time and-direct funding are especially burdonsome to private; non-profit

1nst1tut'lons that traditionally have not benefitted from federal support for
graduate fra'ln'lng.
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As institutions that steadfastly are comitted to serving both the scientific
and the 13y comunity, the research. museums perceive 3 need to continue their
Cﬁﬂﬂiﬁﬁéhf,té graduate education,.through_joint efforts_with universities
in their commnities. But as this need keeps growing it is outstripping the

‘museums’ ability to keep_up financially. At present; we simply cannot support
the students we train now, let alone more in_the future. He sincerely hope
that the extent and-value of the research museums' commitment-to graduate
edﬂcaf'lon 15 re:cogn'lzeg as § ﬁta] and'lrrep‘lacab‘le Cbﬁti‘ibut‘!?h:tﬁ the
public good: We. therefore feel justified in seeking soma small level of
public assictance in this endeavor; in the form of direct support for graduate
students who spend significant portions of their educational careers within
our owr: walls.

John W._Fitzpatrick. __ ___ =

Chairman; -Department_of Zoology

Field Museum of Natural History

Chicago, I11inois
. Dr. BenNETT. For the record; I should comment that when John
and -1 used the term “private,”-we were using a legalistic term,

501(cX3): We agree with Tom Nicholson that we are perhaps next to

public libraries, perhaps equal with public libraries, public institu-
tions—free access to all scholars, researchers, visitors. We are sup-
ported by public funds, city, State, county, Federal, as well as pri-
vate. B

Thank you for your courteous attention to our testimony; and we
are delighted to answer any questions you may have at this time.
o o PANEL DISCUSSION T ,

Mr. FuQua. Thank you very much. It was very, very interesting.
Do you grant, or dc research museums grant, postgraduate de-

grees such as master’s and Ph:D.’s in the scientific disciplines? ..
Dr. BENNETT. We do this through our collaborative programs
with universities—the University of Pennsylvania, Columbia Uni-
versity,and others. . . .. . __
Dr. NicroLsoN. One of the last things we want to become is uni-
versities, and that is what granting degrees would mean. We would

be involved in an entirely different area of operations. We prefer to

garticipate in that part of the training where we are best able to
080. - ---- - - .- S -
-- Mr._FuQuA.-And where-do-these people find employment, with
other museums or research-type institutions? .. . .= ..
- Dr. NicHoLsoN. Museums; Government agencies, universities as
teachers, even some at high school levels as teachers; all through
society. S

Dr. BENNETT. State agencies; city agencies:- )

Dr. FiTzPATRICK. Agriciiltiiral research centers, and so on.

©
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- Mr._Fuqua. I believe you mentioned, Dr. Fitzpatrick. that there

was not-enough staff. Do I take it there is an undersupply of quali-
ﬁé’d’ Ph"D"s in tﬁese:ﬁeids? : :,, e i . - L L - oo
. Dr. FrrzeATIcE. I think it is fair to say that the supply is st

least roughly matching the demand, and that is partly because

these few major museums are not capable of infinitely growing

themselves, and so-they are keeping at roug y a steady state in

terms of supplying new professionals in those fields.- - -. -
-~ Dr. NicHoLsoN.-Do you want to comment on that, Dr. Davis? 1
think you have some specific figures. -~~~
-—Dr. DAvIs. One of the things that you can keep .in mind is that
there are 4,000 major-collections in the United States today. There
are only about 2,000 qualified systematists to work with those and
to maintain those resources. So there-is a decided need in terms of
the resources to have more input in terms of qualified manpower.
- Dr.-NicHoLsoN. I would also suggest that supply ought-to-be
measured by the nee, not so much by the number of Jjobs and the
funds that may be aveilable. . .. -

Dr. Frrzeatrick. That is an excellent point. - =~ .. . __

Mr. Fuqua. So how do you see this in the longer term, say, the
next 10 or 20 years? - - S S e e e
._Dr. Davis. Begxea}li if you look at the demand for use of these
resources for:research, the use is -increasing exponentially as the
technologies become available to_get more data from collections.
We are now finding that with collections growing at a rate of about

8 percent a year, I think about 3 percent of 750 million specimens,
plus the need for-rapid exploration of the neotropics where the de-
straction of habitats is causing a marked decrease in understand-
ing_biological diversity, if you look at that, we do not have a set
figure to present before you at this time. We could work one up,
but it would be a substantial iﬂcrm?{,, T STTIT ToTTToTTT T T
‘The need for manpower and facilities has been proi'ected by this
community and by the Association of Systematics Col ections; look-
ing-at the problems: of developing resources for the futures. Yes,

there is a considerable need. - -~ -~ .. -
ou see the public’s perception? Do you see

= Mr ,FUQUA HQW ao el

it on the increas@m;—t{;éii', awareness of these types of museums

and the flow of people through the museums? Is that increasing,
and-the-ability of people in the private sector to support museums?
_Dr. FrrzeaTrick. I would-like to-make one comment about that

relating to public perception. It is, of course, I think, well known to
everybody here that the general public perception and awareness
of environmental problems over-the -last 20 or- 30 years-has in-
creasgédramgtxcallg In- part; that is a result of the availability in
the popular press of field guides and o on, as well as well-done mu-
seums across. the country who base their studies-and base those
guides and those pictures and the movies we see on TV on the
work of these specific professionals we have been discussing. i
__So, in at least one step removed, the public is definitely much
more aware, and this awareness is continuing to grow very rapidly:

Mr. FuQuA. Dr. Nicholson? -- , S
- Dr. NicHoLsoN. Faced by the economic pressures of the 1970’s
and l}y other factors, we found that our traditional sources of Sug)-,
port 2

rom endowment and from local government shrank from

i
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percent of our gross funds to 36 percent of our gross funds in 15

years. The difference was made up by support mostly from the pri-

vate sector, and that support is evidence of the degree to which the
private sector perceives that we are providing services that they
consider to be worthwhile, essential, and useful.

Dr. McCosker. May 1 comment as well that. the puhhc for the
most part, does not realize that research is going on, particularly to
the degree that it is going on. For example, we have heard in your
own testimony that some of you were surprised to discover all the
leaves on display in the research part of the ‘museum, not on dls-
play, that is. -

1t is very: dlfﬁeult to-educate the pubhc We have hundreds of
mllhons of visitors to the museums each year in America; yet, of
course; we cannot take them- through the research collections to
show them what we do. For that reason, it has been-very difficult

to replace the shortfall in Federal funding, statewide funding—par-
ticularly- in- California since-Proposition 13—and prlvate funding
has not satlsfactonly made up for the difference. —

- The riher problem is we are a national resource. Each of our mu-

seums maintains collections that are important on a-national level,

so it is often quite difficult to convince someone locally that they
should be supporting a national resource. But it is fair to say that
museum visitation is on the rise in America, but that is ‘only
paying for the displays, and barely that at all; not the research ac-
tivities-that goon. - — e —

. Mr. Fuqua: The hlstory of science a:nd technology is a very im-
portant part-of any of the science museums. What evidence do you
see, if any, that that is contrlbutmg to the overall science pohcy of
this country?. .

-- Dr. BENNETT. 1 thmk the scierice ﬁ.ohcy should be a- centmuataon

hed during the opening up of

of the science policy that was estab
our country; the founding of our country; the collections that were
going into the museums, such as the Lewis and Clark herbarium
specimens. These are_data bases; historical data bases;, which are
being examined by scholars -in-the-humanities. They-are also-data

bases for biological materials that go back in time, that give us an
understanding of our country since its early inception, and continu-
ing on in the future, and it will be a data base that will-be with us
into the 21st century and will have both scientific as well as histor-
ical value.-- - - - ,

Mr. Fuqua: Dr. Nicholson. :

-Dr.-NicHOLSON. Two aspects of the hlsto ; of modem blology
have both had their beginnings in museum-like environments and
with museum-like u es. That is the one central concept that
pervadesall-of bio cal thinking today; that -is, the evolution-of

organic life on Ea . This had its origins in collections of materi-

als -and is still being pursued as a science and a phllosophy prmcl-
pa'lI,‘Lg in museums.

e second point that pervades modern blology is also somethmg
that is central to-the concgptst &tmuéeums have held for- years

and is reflected in museums’ pu -and that is the essential

uniqueness- of the -organism, -of - the - n;dlxxdual ot -simply- as a

person; as a self versus nonself, but in terms of such thmgs as the
immiune system, neurohlologlcal processes,; developmental processes
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in all organisms. These; we are beginning to }earn in-all branches
of biology, are essentially unique with respect to each individual on
Earth. They go on separately, independently, and uniquely-in each
and -every-one of us. This is the concept behind the pressures to
maintain collections of individual specimens in natural science in-
gtii::tidiis’ T Tl . :,,, Lo T
--M.-FuQuA.-1 was going to comment earlier; Dr. Nicholson; on
the norned turtle. I think I understand why it is extinct now.
[Léughter] N [ L e o
--Do you-think—and this is for all of you to comment if you
choose—do you think the current sciezice policy comp'sments the
work of the museum natural scientists?
Dg? Da?,i,s;' ooz o . . z I . - z

. Dr. Davis. 1 think that, basically, there-has been_some very de-
termined awareness of the importance of collection-based research
in this country, and in fact policies and mechanisms have come to

the fore to begin to try to address these very important questions.

- This has primarily come; of course, through the National Science
Foundation. There is a very important program within that which
is called the Biological Research Resources Program. This program
certainly grew out of the national awareness reports made by
Steere earlyfonffy;{a.gg -ago, presented-to the National Science Foun-
dation, stating t these collections hiad to have some Federal sup-

port because they were essentially being used to back -up—being
the fundamental platform for biological research in the United
States, the resources had to be protected and maintained. -

~So, indeed, there has been an awareness. Perhaps it could be
much more. Perhaps it needs to be refocused and growing. But if

you look at the history of the United States and its Federal policies

in terms of exploring expeditions; trying to put together Federal
programs_to understand- what our resources -are, store our- re-

sources, then modern overlays of the National Science Foundation
to try to fund some of the burden of maintaining some of these
largest resources as national necessities and treasures for biological
research these programs: have continuously engendered, I think
they -should continue to be reevaluated and certainly to grow in
proportion; = = TS

Mr. Fuqua. Dr. Nicholson.- - - - - B
—Dr._NicHotsoN. Evidence that Federal science policy is becoming
increasingly aware of the role museums are playing is here in this
hearing room. We have been invited to appear before you. Concern
that Federal policy does not adequately reflect our role is evi-

denced by tha fact that we requested the hearing. We feel that

there is a styry that should be told; that has to be told. The reason
why we feel that, more than anything else, is that we have per-
ceived over the past 10 to 20 years instances in which we have been

Judged -in our requests for support with respect to some kinds of
our activities; we-have-been judged as museums and not as re-
search institutions. There have been, and there still remain, pro-
rams in those -agencies that the Federal Government has estab-
ished to support research scholarship and training. There have

been programs from which we have been excluded, not because we

don’t participate in those processes; but because we are museums,

147




143

and the perception of us has been as museums; and not as an es-
sential element in the processes they were intended to support.

Mr: Fuqua: Mr. Brown: , : s oo = e
--Mr. BRoWN. Just-to follow up on that a little bit; Professor Nich-
olson. There are actually institutions of higher education doing re-

search that are excluded; also; for similar reasons; valid or not, and
we have tried to correct some of these problems where it has been

brought to our attention, and I think we would like to do that with
regard to research museums. Certainly the contribution-that they
make warrants a degree i Federal concern for them. Do -any of

you -happen to know hos. much is available: through this resource
in-the Divisior: - of -Biology -of-the National Science Foundation for
providing resources for maseums? - . . . - oo =
-- Dr.-NicHoLsoN. The total annual appropriation is about $4 mil-
lion;Jin!tis,:th;at:?i: h,t,? - _ B _ T

Mr. TyLEr. It is about $9 million right now, $9.5 million. The pro-

gram director for that particular program-at NSF, the new one, is

Jdim Edwards, sitting behind Secretary Adams over there, and he
probably has the figure off the top of his head.

Dr. NicHousoN. That is in the BRR Program.. -

Mr. Tvier: Biological Research Resources Program. - - =
-- Mr. BrowN. All right. This is the first time that particular pro-
gram has been specifically brought to my attention. As a matter of
fact, this is kind of a first. I don’t think this committee has ever
had a presentation as comprehensive as you gentlemen have given

us oi}i the work of the research museums, and we appreciate it very
ch;::, I J o - Do D C ST -

- Now, you are stressing research, as Dr. Adamrs also stressed for
the Smithsonian; and that is a very important element for us to
have in-mind. You-are not-dewngrading the public education and

science aspects of your work; are you? [Laughter:]

Dg° BE&SETL,IB DQ “iay- I R - A . : ool
- Dr. Nicuowson. No, sir; as I tried to explain, the heart and the
spleen, and the liver are all essential, at least tous. -~ = -~ = -
- Dr. BENNETT. As we read the guidelines for your task force, the

thrust of it; we decided to not emphasize at this particular hearing
ggé;éciéﬁ’cé education aspects. But we are most concerned about
that. - LI

M?-Bﬁdﬁ'ﬁ.,All i'ight) - ~ ool A S T Tl
Now, I would like to have, if not here orally, at least in some

written form; any examples that you might be able to give us of
programs for the support of graduate students in biology or any
other field which, by regulation or guideline or whatever, exclude
research museums from participation. I don’t see any reasonable
justification for that, where the-research-museum-provides a neces-

sary ingredient in_the research of the scientists that—— -

Dr. BennEerT.- We -can-provide that for-you; Congressman Brown.
— Mr. BrowN. I would appreciate it. For example, if NSF has got
guidelines; or NIH, or any of these institutions that support a large
number of scientists,- both.-predoctoral -and- postdoctoral,- and if
there is anything there that precludes participation is support of
sﬁigntisté working in your setting, I think we would like to know
that. _ S

Mr. Fuqua. Or statutorily.
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M; Biaﬁ Yéé' ﬁéhi‘ S i T ST immTmomee oo
Let me ask you one other thing. You have undertaken a hug

job, of course, to put into museum collections all of the biological

and other resources that exist. In a sense, there is no limit to what
you could -be- doing.- You could almost: replicate the universe. You
don’t want to do that, of course. You have to-select, and you have
to do so in some fashion that provides some representation of the
rea!nni?:e@:-;: oo - T TTmmoo I LD Zoso DD z

- Also, it seems to me that it would be logical that you make an
effort to coordinate your collections. Can you speak to that point?
Is there an effort on the part of the major research-institutions to
coordinate their efforts in such a way that they can obtain the
maximum- value from the -resources :tﬂjt they have available; so
that you don’t all collect the same kind of bug, for example, or
Ehjitégéi' it may be; that you don’t all try to duplicate that horned
turtle? ST

-- Dr. BENNETT. The fact that we have formed this group indicates
that we are very conscious of this, and I think Dr. Davis can speak
to the issue; pa;rticularly: e et
- -Dr. Davis. Mr. Brown, basically; the Association of Systematics
Collections was formed as-an organization -in-the United States to
have a meeting: of all of the_institutions which house collections,
both living and preserved. Basically, out of that has come an
awareness of policies within museums relative to-the growth of col-

lections; because; obviously; one cannot collect everything: - -
The growth of collections, then, basically, there are some funda-

mental rules, and some of those fundamental rules are that basical-
lyi;éijii}é;j'@{cann;f:dt collect everyt h’in”g; what are the methods by
WhiCh ou progrgs,?,,:,,,,, :,,:: oo - T men oo ommoThT T T T
,:,Fiiiitfam’,,ﬁ”"éiitélly; collections serve science; collections exist for sci-
ence. They grow primarily because of the research activities of the

mind of the scientist that is doing work. The scientist doing work
has got to have well-structured programs. Most of these are funded
as research grants and proposals. These themselves come under

peer review from the scientific community. - - o
__So there is a very strong selective process not to have duplication
of the kinds of research efforts that are going on. It is also general-
ly-a-policy within institutions; in looking at materials to be acces-
sioned, that you set very strong- policies for these so that in fact
you will not-have duplication; you will just not accept every kind of
collection which is offered to a museum. You have very stringent

rules looking at the value of the material for research, its origin,
and how it fits the specific needs of the institution relative to its
own specialities. - . ..
- _For instance; there are certain orianisms which-may be offered
to-our museum -in -Philadelphia which- we would say definitely

belong to the California Academy of Sciences because they are
E@iﬁg to serve the west coast better than the east coast, and we do
ave these cooperative arrangements and understanding. So there

is a whole Jevel of interactive kinds of situations whereby in fact
we do-not duplicate; we are not looking just to cram museums full
of every kind of specimen: - S D
- Dr. FrrzraTrick. I might just add very briefly that the museums

around the country are increasingly dedicating some of theéir re-
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sources- and time to- computerlzmg the inventories of t,helr,collec,

tions, and part of the rationale for that is exactly what you have
pointed out; to be able to coordinate materials among the different
institutions.-- - - —

Mr: BrowN:. J:etme Just contmue—-—- -

Mr. FuqQuA. Dr. McCosker had a comment; I thmk -

.- Dr. McCoskierR. My comment was just that: We all- speak comput—

er to each other, and this modern technology has given us; in the

data -storage and data base management; an opportunity to very
§1Emﬁcantly reduce the overlap. If you were to ask for-an -area

ere we would probably benefit significantly, it would be the im-
provement of our- computer facilities so that we could interlock
within our institutions-and realize long-term savings -for all of us.

Mr: Brown: Well, that is a very important point. Looking at the
parallel example of libraries, and in fact research laboratories in
general, we find a,%r,je; and greater need to maintain systematic
computer-based information - exchanges as- a-part of our overall
problem: of managing scientific and technical mformatlon, which
we are-still not verygood-at. - - :

1 was: thinking about libraries in connectlon mth some of what
you said here. The Library of Congress is sort of a museum. It col-
lects old- books—and new books, too—but all kinds of books, -and-it

is running into a real preservation problem, as you do in museums:
I was wondering if you feel that the programs that you have for
preservation are going to be-adequate-to maintain-a record for pos- -

terity when some of the things you are collecting just disappear.
-This also involves the public education part. You have got to be
able -to find ways of preserving, of putting-on film or tape or some

other way, these great collections, which not only preserves them
for posterity but in some cases makes it possible to provide greater
public access to them. - - - - N

- I amconcerned that you are not neglectmg this aspect of the p pro-

gram. | am sure you are not. That is not a question. Forget it.

[Laughter.] -
Mr. Fuqua. Mr.: Volkmer‘? -
Mr. VoLkMER. No questions. I have laryngltls }
- Well, let me ask one to follow-up on Congressman | Brown s ques-

tion as to the approach we are now taking. We are seeing ecologi-

cal-changes continuing-to take place; and there are going to be
more changes as evoiutionary processes continue. How do- you
make a determination as to what species or what type of things
that-you wish to-collect because they are no longer going- to be
here; they are bemg terminated for one reason or another? How do
you determine that it is going to be terminated? - -

Dr. BENNETT. George, do you want to speak to that? - -

hM‘l; VorLkMeR. Does the research end have anythmg to do w:th
that? --
-Dr. Dawvis. Basxqallyl you _have to reahze that the scientists,

today s scientists; who are taking care of these resources, these col-
lections; are the world: authorities and active -scientists in- their
field. The numbers-of -these in-different institutions, inierested.in

different parts of the biota of the world; in fact communicate with
each other and, through their field activities, can make an assess-
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imefit of the underesiimate of the species that have heen described:
how many should be described from an area. - o ;
There are people who specialize on the Amazon from all over the

world.. They _get together and ihey communicate and they -deter-
mine that if they do not in- fact move rapidly to collect in-the
Amazon or in Malaysia that they z.re going to lose something like 3
million or 4 million species which will never be known in terms of
what their potential is in terms of the bicsphere. = = .. . __
-- They have made.trial collections, They have gone out and made

tria! estimates of how much-has been undescribed, the diversity
they have gotten from certain areas, and they have regular meet-

ings. The scientific congresses have meetings; sectional meetings of
specializsts on beetles or sectional meetings of the people studying

moths or saails or something Of’tha,tt:,spgi;::: LTI TTIUI i Tl
As world authorities; they. are responsible for determining this
need and bringing it forward to the public or to: the National Sci-
ence Foundation: So, basically, the individual scientists do pursue
this and do present these programs to responsible agencies.- -
--Mr. VoLkMER. Then do you, in your museum colizcting, make

any attempt to assist in making sure those items are preserved?

- Dr. Davis. Basically, again, every one of these scientists in these
institutions is dedicated by the job: that he or she is doing to not
only-collect those specimens; but the specimens not properly pre-
served do not then represent the research you wish to present or
publish; so all of these: specimens. are really- voucher specimens

held-in: perpetuity for the research which is pubtished and docu-
menting the various nature- of these biota. So the care and the

preservation and the subsequent use and reuse of those specimens

is absolutely part of the process of exploration, discovery, and sci-
entific publication.. - -

Mr. YOI:KMER;:Thanlgypg:; TIILToITooToLThoLL o _
- Mr. Fuqua. Thank you very much for being here this morning.
We may have some additional questions that we will submit to you
for writter. answers.. .. - o

[Answers to questions asked of the panel follow:)
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THE ASSUCIKTED NKTURAL SCIENCE INSTITUTIONS
9 SOUTH CAPITOL STREET. SW.—407
WASHINGTON, 6.C. 20000
1303 334 7983

THE ACADEMY OF NATUR AL SCIENCES OF PHILADELPHIA

THE MUSEL M OF NATURAL HISTORY OF LOS ANGELES COLNTY

THE FLECD. A0 SELM OF NATCRAL HISTORY. B} . o
THE AMERICAN MUSEL'M OF NATURAL HISTORY Ll il ines
THE CaLIFORNIA ACADEMY OF SCIENCES October 11, 1985

BY THE SCIB!;EJG.IC! TASK FORCE

OF THE-U.- S.-HOUSE-OF REPRESENTATIVES
COMMITTEE ON SCIENCE AND TECHNOLOGY

i. Question: llahn-aihi:tonnmhveﬂzmbbviﬁmd
the longest research tradition, How have the research
I I netural

_museums changed since World War
11?7 -Inwhat- diréctigntrg ‘they now headed? - Inyour view, have
the contributions of musemss to basic research climbed or fallen
off since 19457? How can this be accounted for?

ﬂesearch on the great diversity 61‘ Iife on this planet began

in natural history museums two centuries ago; all subsequent
biological research ultimately rests -on such-studies.-—The

ratural-science 1nat1tutions' traditionai f

Sin ci
place new demands on systematists; For exampie1 with the
implementation of the National Environmental Policy Act of 1970,
which required the preparation of impact-statements for certain

kinds of projects, systematists- were requested to apply their
behavior- of orga
ities on -the envi

tists also began seeking them out for informatton

."teiating to food production, disease control, and energy sources.

In these applied areas, as well as in the bas:le science for which

they were trained; systematists have increasingly made valuable

contributions,

é. G:Tzstim' ilnt areasof acienge ,seenmstpraishg franthg

perspective of the research museum? - What basic research
priorities e¢an be identified for the | next few decades? Within
limited federal rescurces available, what role should the natural
science institutions play? Wwhat effects have recent developments

ot |1
\.u\ i
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in high technology bad cn the conduct of misem-based sclentific
research?

.- Research museums and the systematists-on-their staffsare
uniquely qualified to respond to what is increasingly perceived
as the major environmental thre=l if our tises: the -rapid
destruction and deterioration of the t:opics which is causing
extinetion of species at an-unprecedentec rate. - This threat to
biological diversity has been identified .15 an issue of corcern

by soch varied organizations as Global Report 2000, the
President's Commission for a National Agenda for the 80's; the

- United States Departments of Agriculture and the Interior, the

Agency -for:International Development, World Wildlife Fund=
Irternational, and: Lutheran World Relief, Wny- does destruction
of the tropics and hence of biological diversity matter? -As-E.0,

Wilson says in his article The Biological Diversity Crisis: &
Challenge to Scieneg:

It [biclogical diversity] comprises a vast reservoir

of potential new crops, : pharmaceuticals, and other
natural. products,” as well as plant species capable
of restoring depleted soils, . . The magnitude and
cause of biological diversity is not just the central

problem of- systematics; it-is one of the key problems
of science as a whole, It can be said that for.a
problem to be 5o ranked, its solution must promise
to yield unexpected results; some of-which-are

revolutionary in the sense that they resolve con-
fiicts in current theory while opening productive
new areas of research, In addition, the answers
should- influence a variety of related-disciplines;

They-should affect our view of man's place in the
order of things and open opportuniities for the de=
velopment of new technology of social importance,

The several criteria are very difficult to satisfy,

of course; but I believe that the diversity problem
meets them ail.n

uld play-a major role in -inventorying and

Systematists sha

evaluating the biological diversity of threatened tropical re-
gions, and the specimens and data collected should be stored,
managed, and disseminated from natural science -institutions.

Costs for-Sucb-projects are not high--basically all that is

required is:the cost of airfare, local guides, and food and
equipment suitable for a strenuous czmping experiznce,

Systematics; like other areas of _research, has utilized
developments in high technology. Toois such as the scanning
electron microscope and techniques such as electrophoresis and
analysis of DNA have revolutionize? our understanding of some
organisms.
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3. - Westienz It has been nobed that there 13 a trend tou:rd
1ive

transfer of collections from universities to no
1nstitut.ions such as miseums. What is

using and maintaining such newly acqu:tred
ctions? -Are there any instances where collections have been
dispersed or otherwise been lost to scholarly work? Are there;

conversely, significant cases where universities have made an

affirmative commitment-to-the continued maintenance ofimportant
collections? - Are there any signs of a counter-trend. that is,
cases where universities have decided to initiate or expand

- collection-based research?

oo mere are tu6 basic reasons t‘or the transfer of university

col lections to-natural science institutions,  First; with
od

declining enrollments during the 1970's, universities were
to reduce taculty size and cut expenses,

. 1S - s, computer; and other fields
ich-f: lfsecurity was more likely. Because collections
have enormons. and sometimes expenisive housing and space require-

ments and because their elimination did not necessarily mean the

loss of positions in the department; -they were relative ‘easy Iine

items -to eliminate: - The second reason that univ
been willing to divest themselv )
research is

: hs

s tes his-entire professional 1lifetime
the -study of one group of organisms, University faculty
cannot afford to commit themiselves to this type of research; they
are under far greater pressure to-produce substantial

publications on-their research if they wish to retain their
positions. -Consequently, -other fields:.of biology in which data
are more quiékly obtainable are mo In

141

di-
] t 2n! - -6 ‘years,
By ¥: r-to obtain their data quickly and
relatively easiiy. Many feel that - they haven't the time to

devote to systematics research, University research is more

suibject to funding trends than is research at natural science
inst tutions.

es the transfer of a
: y institution: If the

rred is small, the costs of accessioning it
into: the: fnstitution's own collection and of maintaining it will
be -absorbed by the department's general operating budget. --In the
case of larger collections; the institution will either seek
private funds or request support from the National Science
Foundation. Frequently, Simply the cost of the move from one

location to another is staggering.

Mequaté financial su

| SV
(WL §]
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There are no major collections A r

work. Universities have been very conscientious- about ensuring
that their collections are-transferred to responsible natural
Science institutions. There are still mzjor univarsities,
particularly state-supported ones, that are committed-to the

preservation of their collections..  These-include the
universities -of - Michigan; Kansas, -California,: and Florida,; and
Harvard and Cornell. Other universities s@intain small, regional

collections, but we are not aware of any recent attempts co
establish larger collections,

4. Question: Why sheuld public -funds be expended for basic
research in museums to any significant . nt? Realistically,
isn't most leading-edge scientific research being conducted in
universities. and medical centers?-- Within the overall framework
of scientific- achievements in the United States, what have
natural science museums contributed, and what is the relatiomship
between the independent natural science institutions and the
universities?

In the natural Sclences, research in museuns and research in
universities are not-in competition; rather, they are

complementary; and it
ceive public funds; -

quickly to new conceptual ‘and technical developments and oppor-
tonities. Their material resources can be developed rather
quickly for specific projects, and they can respond-to the
public's perceived priorities (cancer or AIDS research,  for
example) rapidiy. The materizl resources of natiGral sciefice
institutions, however, are their collections | ated
materia These es-demand long term-p
of current applications;-planring must anti

nature: of future needs. The data base must already be
substantially in place when a project i1s initiated,

Universities and-natural -science museums recognize the importance
of one another's contributions.. Both conduct "leading~edge"
research and they rel ¢ Of - gaps {1

expertise .1y beneficial relationships |
eral universities and museums:

ve bean estab-

1ds etween -sev the Field Museum
and the University of Chicago, the American Museuth and Columbia
University, the Los Angeles County Museun and USC, the California
Academy of Sciences and Stanford; and The Academy of Natural

Sciences.of Philadelphia and the University of Pernsylvanta:

[4
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5.

contribute eo u;ejmblic good? - How do they contribnte ‘to the
advancement of modern science? | What kind of payoff could federal
investment in research and development -at national science

institutions generate?--Are-there spillovers from achievements of
natural science institutions into other areas of the economy?

- fin natural sc 1ence

museims is-as 1mportant to the public: good as_is any basic
science. It is from basic Science that technology and siost
solutions to-societal problems are derived, - Systematists are the
: scientalstsmost ggalified to(1)-identify th,e,millions of life

tionof natural environments,

especially in the tropics—of the world's gene pool:

Examples ,1llpstrate how thefknowledje _acquired throu&h basic

systematics research is utilized to produce solutions to specific
problems.

ered a new wild

1. Systematic botanists di a new w

species-of corn with two traits that would be highly
valuable to farmers if they could be bred into
conventional varieties of corn: it is a perennial
and it is immune or highly resistant to many viral

diseases. " If the perennial trait can be bred into
conventional varieties of corn, thie snnual labor and
: 1

ed b
1ncorporated losses in annual crop yields can be
significantly reduced.

2., A sysbematist who studies an;phibians discovered
that a certain Australian species of frog 'lays: its
- and: then swallows them. . 5}' the time th I

y : Pha
. . are intensely: 1nterested in the enzyme system and
° ° chemical environment that make this phenomenon

possible, and they hope-to develop a process to
synthesize-the - substance for use in digestive

disorders and ulcer treatment.

1 any basic -research should understand that not- every
1as-an-immediste and direct "payoff." - Basic research
is undertak=n to @cquire knowledge and accumulate a data bank
which ean be used by others attempting to apply the knowledge to
derive solutions to problems. Without the underlying knowledge;
there can be no "solutions:"
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6. W _Have changes in federal jolicy tovard sclence in
!gggtlmaﬁectq[mmmuh; mtrsc, how? - Are there

areas of federal: ,pbncy other
address the need

-fut
1 cy | ,,1nanc1a1 and non-ftnanciai, would
wish to see introduced with respect to the museiii research

effort?

_The most vaious change in féderal pol 1cy duri
rew years has th

logy- programs: at the National Science Fouhdsticn,
the primary funding source for natoral science institutions, has
not increased although demands on the systematics community have
proliferated.. In-addition, -although -support has  remained

constant;- costs-have risen axd the NSF has in many instan in-
creased its requirements: for cost sharii in-types of

s eligible for certain éxistilng ‘pro-

ke
we can not now compete (such as the Presidential

Young: Investigators Award, a program currently available only- to
institutions granting doctoral -degrees, and the Visiting Profes-
sorships for Women preogram; 2vailable only to degree granting
institutions).--We-also recommend a reallocation of existing
resources within NSF to pertiit miore long term studies, such as

are required for most systematics work.

1.,mttom Ton!ﬁtéit:ehtm thrwghvmatagencies deesthe
Federal G’Ovmfr n@mzi,de fuids for museum-bzced -research?
Is this principally done through biock grants or thri:gh project
grants? - Apart frnn the Federal Government, what are the main
Sources of museum based research? In oiir!;lgl _what should the

Federal Goverrment's role be in the coming decades?

The principal source of - federal funds, for mu;eum-based

research is the National Science Foundation;-which provides pro-

Jeet funds for- periods of one to five years. -The recently-
published report "The Systematics :

_for -syst - research (l.e., thaﬂepart-
;. the National Institutes for Health, the
ency !‘or International -Development, the Environ—

mental Protection Agency, and the United States Fish and Wildlife

Service)., However, this number is somewhat misleading since the

amount -of -support provided by these agencies is 30 3mall relative
to that provided by NSF and since the su’p ort
more restricte
overwhelmingly - projeet grants; rather than through block

grants, Apart from thé Federal Govemment the main sources of




Q

ERIC

Aruitoxt provided by Eic:

would 1ike for the Federal
o include ,mitipie-year block grants to major

institutions. Such ‘predictable funding levels would help to

ensure program continuity for the institutions with the best

record, the greatest potential, and for continuing progress in
nuseum-based research. ‘These grants ~should be given ii

general areas: collectio t
for p-based- resggggh and gr -and postgraduate
trai and assistance. The Federal Government can
)gthen support for museum-based research not only through

increased financial support, which 1s-badly needed; but also
through changes in its perception of the role that museums ‘play
in-the scientific commnity.: - The government's: recognition ¢
importance of -the kinds of research carried out in e
cmmnicated to the public and the s i 1gh
a Wts and regulations-that cieariy include
- role.- Such recognition by the government
would hopefully have a snowbalnng effect and increase the finan-
cial support of naturdal scienice institutions by individuals and

private foundations,

funds available from the non-federal sources do

mmﬁaiimwmmﬂtmcmmu&
other musem functions?

s report; "The
: unit t ha tional Science

appr: 1y 40%-of the ‘systematics research
support during the period 1977-1982; it is likely that the
percentage of support for miseim-based rééééi"ch 4s even higher.--

Regarding the share of -total non-federal funds available for
research support in-museums, little data is available.: ‘However,
tvo-of - the museums presenting this test vided -esti-
mates for their institutions. One es approximately 50%-of

non-federal funds are used for research; the other estimates

about 32%.

9. MOD- _Whatare thg;mmsds tacj;ng actmce Eusens
today -and in the-future? Yo what ‘extent are they @le to o?nTae’tIe
effectively with industry, g g versit -
best people? Do mu: sh ' -
commitaent to the - : Hv there employment
opportunities in museums to meet the ant; . at:id demend from
those being trained for research positions?
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At present, universities, in cooperation with museums, are

still producing qualified graduates in systematic biology,
and -museums are:very competitive with oniversities and the pri-
vate sector in hiring gualified professionals, as eviderced by
the numiber of university faculty that apply for vacant museum
positions. Opportunities are not -evenly spread: over the field of

systematics; however; some:disciplines,_coch as ornithology and
eritomology, éipériéﬁéé”grééi difficulty filling positions in both

universities and museums, while systematists ir other disciplines

(such as Polychaeta) cannot find positions anywhere,

plines in which we can predict great need during the coming

" The focus should be on the development of expertise in disei=

decades. - -Pulitzer Prize winning scientist E.0, Wilson of Harvard
University states in an article in. ISSUES IN SCIENCE AND

TECHNOLOGY (fall,- 1985) that there-are about-4000 systematists
working-in-3900 systematics collections in North America. Of

these; "however, - only a few are trafned: in the systematics of
organisms from the tropies. Wilson points out, for exafiple,
that there are only eight entomoclogists in the world trained to
identify tropical termites-and ants; despite-the-facts-tbat:these
organisms make up: about one-third of the animal biomass in ‘tropi-
cal forests, that they cycle a large part of the energy in all
terrestrial habitats, and that they include the foremost pests of
agriculture.

Museums: do . share universities commitdment to training
systematists, yet -they lack the financial resources to
participate to the extent that they would like; - A particular
need is funding for postdoctoral positions to continue: with and
improve the training of young systematists, There is also-a
concern in the systematics community that our-universities are
not producing enough systematists to. cover our-needs into the
next century:. Systematics is'a ficld that usually requires a
strong nantor relationship with an established professional;-as
the current faculty of museums and universities-retires; there

will not be-enough systematists to replace them and continue the
mentor relationship.

10.- Question: What is the state of the research infrastructure;
that is, the_instrumentation, Storage facllities, buildings, and
support staff on the research museurrs? Wnat are the future needs

and to what extent can the-various-sources of funds, such as

private donors, state govermment, industry and business, and the
Federal Govermment be expected to assist with this?

-~ *In the larger research museums; it is generally true that
the National Science Foundation provides sufficient funding to
maintain major collections at adequate or nearly adequate levels.
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niere are: atﬂi, howevzr; scme instttuttons utth tmportant
holdings that have not yet benefited, Funds for instrumentation
(scanning electron microscopes; transmission electron micro-

scopes, -dissecting microscopes, x-ray and dark roowm facilities,
chemical laboratories, computers)_.and._for support. of _the
libraries that - are essential for systematics research are less
available than-are -funds for storage facilities, - In addition,

virtoally every institution requires more permanent support
staff, Because the current level of funding at NSF provides:an

essential but-only minimal-core of support for systematics

_ collections and research, -there are few opportunities to initiate
* pew programs without jeopardtz:tng vital existing -programs; Yet

fitire needs in systematics will require the establishment of
sophisticated biochemical - laboratories-and the development of-new

methods of - preservation (such-as freeze-drying, -tissue culture;
and niew 1iquid preservatives), as well as provision for large
computer systems to manage collections internally and network

Bet\ieeh institutions.

We conoor with the necomendatton tn "l'rends, Prtorities and
Needs in Systematic Biology," published by the Association of

Systematics Collections in 1981, that the National Science

Foundation not be considered the only appropriate scurce-of
support for systematics collections_amd research,. This:document
states: "Government agencies at all levels, but particularly

those-of the Federal government; fncluding the Bureau of Land

Management, Fish and Wildlife Service, Environmental Protection
Agency, Department of Agriculture, Department of Defense, and

otbers that- use systeﬁiaties colleetiqns ag reteremes or require

and -1 ,dations, but- cH readily aupport
projects-than the- undgrlying 4r.fr str:ugtur:el,,ﬁany 4nstitutions
have established fee structures for business:and industrial users
of collections, bnt these funds comprise only a tiny fraction of
what is required.

and -
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THE ASSOCIATED NATURAL SCIENCE INSTITUTIONS
499 SOUTH. CAPITOL STREET.S.W —407
WASHINGTON, D.C. 20003

(202) 554-7903

THE ACADEMY OF NATURAL SCIENCES OF PHILADELPHIA

THE MUSEUM OF NATURAL HISTORY OF LOS ANGELES COUNTY
THE FIELD MUSEUM OF NATURAL HISTORY

THE AMERICAN MUSEUM OF NATURAL HISTORY December 6, 1985

THE CALIFORNIA ACADEMY OF SCIENCES

Dr.-John-D Holmfeld, Science Consultant

House Subcommx;tee on Science, Research
& Technology -

2319° Rayburn House~ ‘Office Building

Washington, D.C. 20515

Dear John:

- This lettez is written in response to Congressman George
Brown's question to Dr. Thomas Peter Bennett, President of the
Academy- of Natural- Sciences of Philadelphia, during the hearing on

the role of the research museum in U.S. Science. Mr. Brown asked
the following question:

*Now, I would like to- have,;if not. here orally, at least in

some written form, any examples that you might be able to

give us of programs for the subject of graduate students in

biology or any other field which; by regulation or guideline

or_whatever; exclude research museums from participation.: I

don't see any reasonable justification for that, -where the

research museum: provides a necessary ingredient in the
research of scientists that--

Before: answering the question diréétly, it wiII be
woi;hﬂhtle to characterize the museum. graduate education
programs._ FPirst, an_obvious_point,_natural history museums are
not aegree granting institutions. ~Predoctora

Pe
universities at which the students are: matriculated - The
ultimate respcnsibility for the ‘education of the student rests

study. With that said, it -is important to- add-that, in the

university~mus - relationship, museum curators normally become
equal partners -h university faculty in providing instruction
and guidance :u:r the student. In most cases one or more curators
sit with university faculty on the student's dissertation

committee.
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Since the aniversity is the responsible entity, it can be

reasonably asked, why should museums qualify for fellowship
3upport? -Theé answer rests with the need of museum sSciences
(systematic biclogy, mineralogy and collection based - -

anthropology) to attract a share of the count:ry's best young

scholars. Universities that have access to fellowships, for_
good- and -logical reasons, will guide students to research for
which they have their own resources. Since, increasingly,
independent _museums shoulder the burden of instruction in:-
academic fields that require extensive collections: museum._.
stiences currently attract cnly a few of the very best young
college graduates.

... The argqument in favor of fellowships for non=degree granting
institutions prevailed in the Bouse committee markup of a new
fellowship program in the Higher Education Act: The enclosed

anendment had the support of the national higher education
associations and was accepted without dissent.

_.~ . As might be guessed, federal fellowship programs vary
considerably from ageficy to agency. There are two major
types of programs, portable and institutional. NSF, Navy and Air
Force fellowships are portable. The award goes to the student
and the student takes the award to the institution of his or her

choice. Obviously, the issue of museum access to fellowships
does not arise in the case of portable fellowships. The
situation at NASA is similar except that the student and his
advisor apply. There is no reason why a faculty member who __ _
advises students in systematic biology could not be a party to a
NASA application.

... At the other extreme are NIH,- Energy and Agriculture. Only
degree granting institutions may apply for NIH predoctoral
training- grants: (although postdocs can-go._anywhere)-and the - -
Department of Agriculture has a similar rule.: The Department of
Energy appears_to_be the most restrictive. It maintains a list

__. The NSF Presidential Young Investigator Prograim is a special
case because, in this examination, we have beeén concerhed only
with predoctoral training. The Presidential Young Investigators
program is cited here becaiuse the program would fit well- in

museum scholarly activities. However, the NSF program is limited
to Ph.D granting universities and candidates for awards must hold
tenure track positions. Young museum curators obviously would
not qualify.
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_---_Thank-you very much for allowing us to respond to Mr.
Brown's-inquiry. _Let me conclude with the note that we think
agencies should rely on their normal review processes to keep
unqualified applicants at bay. Denying museums the right to
apply for fellowship support does nothing but limit the
competition that both we and agency officials support.

Sincerely;
ﬁéwééﬁ 0. cattell
Director

NOC

Enclosure

cc: Dr. Thomas Peter Bennett
Dr. Craig C. Black
Dr. Willard L. Boyd _
Dr. Thomas D. Nicholson
Dr. Frank H, Talbot
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- Mr. Fuqua. It has been very helpful.- I want to thank all of yo
for being hcre. It has been a very enlightening process, and we
('hé}jk ?bti,f‘iii‘ Béihg:liéféi s - - s o e
—-The task force will stand adjourned until 2 o’clock on Tuesday
next, when we will have research in industry. Thank you very
much. S e

- [Whereupon, at 11:25 a.m., the task force recessed, to reconvene at
2 p.m. on Tuesday, April 23, 1985.]
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SCIENCE Poucv REPORT—THE AMERICAN MUSEUM OF
N ATURAL HISTORY

THE AMEIERICAN MUSED N OF NATURAL HISTORY

Tiu- 'tmcnc.ln \1uxeum o ‘\amru] }imor\ ranks. .nnon" xhu most cminent
s presuze s (ll‘fl\ «d from its ex-
wtiens. G rewarch prodintivite 6 the seientific staff,

:md its edueitionsi prograiic Vi Niseosi s ppilir ripotation: especially

strong in th(- \e-m \'JIL Lx v .um hm =g..v.n|n" across. t.n(- hation and

nhc. The followmg is an cxphnatmn of whv this 1 so and. furthicr, up!:uns
thie major activitivs of the stientific stafl: Thie rosponsxbxhnés of tie staff
fall into four major arcas: as fallows:

ch. Almost all membees of the saentific staff at The Amcricap
Muscum of Natural Histery are engaged in basie resciarch This- research
1§ 1ot nevessarily dirccted at sminediate sulitians to-ina's evirvday prob-
lems, but rather, it endeavors to answer limduniental scientific and phil-

(161)
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shows that basic rescarch is thc fountai cad of most human kn
and even the -seemingly most-csoteric rescarch sooner or later may-be rele-

vant to man’s needs; Without basic research, present society would even-

tually find jtself reduced to the intellectual climate of the Dark Ages:

Teaching- alone will not advanee man's thmlung for toachmg must be

continually infused with-new concepts, new theories; and new discoveries,
or it becories 4 litany- of stale facts that will stifle the cxpansion and de-
velopment of socicty. In science the researcher provides the new concepts

and the new facts,
Clearly; The American Muscum of Namra:! Hxstﬁry. betﬁuse of lumted

r«.,ources, eannot-carry on basic rescarch:in all arcas of science or even
of biology. Its endeavors must be restricted to hiclds for which the staff and
the institution are particularly. suited. These fields are primarily but not

exclusively those requiring collections as their basis. If a museum has 6o

other function; it stores systematic colloctions of plnnls and animals; an-

thropological collections, and samples of the earth’s crust.  -cums; there-
fore, are uniquely equipped for research that requires collections. -
Through the years, research at The American Muscum of Natura) His-

tory has been éhannglcd into systematic zoology and anthropology and,

to a lesser extent, geology, astronomy, animal behavior, and.pliysiclogy.

- Systematic zoology deals with the diversity of animal lifc; that is, with

the classification; identification; and evolution of animals; past and present.
It is a fundamental servant of the pragmatic activities of man and of other
aspects of bwlogy, and, at-the same time, it is a mature scientific discipline

in its own right Man mast kiow the names and characteristics of the.mul-

titude-of animals that compete for his food, endanger his health; provide
nourishment, and-contribute to his shelter, comfort, and ple'lsute The first
order of business in any hiological (ircluding biochemical or biophysical)
study is the identity of specics, because. differences in the species reflect
differences in structure; function; ind relationships to the organic and in-

orgamc world. Sys

bsolu cnts in understand-
hlps of all the organisms on the carth-and
in managmg natural ccosptcms Systematic zoology as a Scientific disci-
phne is continually contributing new facts and COACEPLS about the evolu-

tionary and ccological relationships of animals and about the mode of
speciation and other forms of evolution in the animate world.

The importance of cystematic biclogy in the modem -world; thercfore,
cannot be overemphasized. Since rescarch-in systematic 2661&:@5’ is de-
pcndcm on large; well-doc umented ,colh.chons of specimens,- the large
muscum has become the mmupal kind of institution where intensive re-
scarch on biotic diversity can he pursued cffecively.

Aspects of geology und anthropology arc also dependent on the cxistence

. 167
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Xiv/s  inTi

of largc mllcct:ous of xlx‘unwf o

of systematic lnolqg\- poets are
s \ tln Aar-study Lalls nnigne l\ \\ltlun thc pm\mﬂ.
of an institation aid extellent eollectivn and
because these fic
ii-iiiiiki ii'i iiii'i'i'i.h:iii' the nature of the «
s-over-the yewrs has been directed toward
collection-oriented n.-smrd: as dc.s( ribed-in the preceding paragraphs, the
\‘luswm hns for a long nmc mt( rpr( t(d tlu i g of ni mlr.ll hn story

1

aining a lirge
are unport.mt to a well-balunced pmgr.uu thut at-
arth's ernst and its inhabitants.

iiii'iit aiid. 4\olutmn of Lielvior .md i tie n.mm- of mshm.t' T]ns worR

was strongly influenced by the milicu of the Maose wn und its emphasis on

lhv cumparative aspecets of biology, .md tln work i turn has provided
innovative poiiits of view both to the- N

usc rescurch progrimn and to
its c:dnbmon pr l.Thcr(' is no d( it thi

tlu-w vlforts in lu.h:mor

wnth thc m.lumrc.un of current °n-nnﬁc d( \'ulopmcm .md lhus further
enhdiice the Nusetim's rcputahon Th(-sc .md othvr Jr(‘.ls of mv«.shg'\bon

“ould be wmmucd .md ¢
>ul! \lcld §orm

p’r'n o s not a rccommc.nd.mon for m.um.unmg a status
o =t wde for muscom research. Rather, it is an attempt- to defire a

logical framework for the kind of rescarch that the museum s bcst
cquipped to pursuc and for selecting-and evaluating other
ological atid.physical rescarch in whiich the miusciny shiold b’é
Withi
vrgcnc scientists available; for the kcv to success for a scic mﬁc 'nstxtutmn

is a ercative stadf. These scientists must lu-'ury.d to prlorc ncw 'md

'nm.ma in xmplum.nhng thivir rescarch. W(- must also
reeognize that important related projects may duvlbp during the course

of the rescarch. Althou;,h such ()uti,i'bwtlns may not Iu- mllvv.tmn-on(.ntcd

.md to thi .lﬂ'.urs of man. - -
-No statement regarding researe h at Th(- Amncrican Muscum of Natural
Hxstory is cuiiiplete without dut retogiition of the substantial contribu-

o
Reall
Qo
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tiois by th( st1ﬂ over thc p1st e ntury to fund.nnuztnl theoret:cal 1dvances

in systematics; evolution; behavior, phystolcgy, mthropology, and kindred

2. Care of Collcctions. - The -American. Museum of Natural History's
zcological, anthropological, and mineralogical specimens are among the
most extensive and scicntifieally valuable in the world. In some dreas, such

as the collections of birds; fossil mammals; and termites; the Museom's

holdmgs unqutshombly surpass those-of all other institutions. The Mu-
seumn's specimens are the raw material on which most of the staff base
their- research. However, the collections have an importance that tran-
scends the research activities of The Amcrican Muscum of Natural History.

Available to ‘scicntists throughout the world; they are an mtematlonal
resource of the scientific commumty and; as such; are held in trust by
the Museum. -

The . care -of these mvaluable cellect:ons is the responsxbthty of the
scieritific staff. Beciuse of the specialized nature of-these collections and

the intricacy of cataloging and maintaining thein, thicir care must be in

the hands of highly trained technicians and scientific assistants supervxsed
by scientists. Unfortunately, some institutions have tried to maintain their
collections without competent scientific direction, with disastrous results.
Because of the evcr-detenoratmg environment - of the world, collections

once lost cannot be completely repiaced nomatter what theexpense. -

3. Authenticity of Exhibits, The area in The American Moseum of Nat-

ura.l Htstory that is devoted to exl'nhmon is greater than m any other

by apps Dpnate scientists workmg in con]unctxon w;th the Department of

Exhibition. The scientific staff is responsible for the rationale of exhibits
and the autlienticity of both material and labels. Because of staff involve-
raent in the-exl%ition program, the exhibits are-among the most instructive
and accurate of any in the world. The -exhibits do more than- acquaint

visitors with natoial history and with the richness and variety of the

animal world: they aliw deal in depth with important evolutionary, sys-
tematic. ecological behavioral, geological, and anthropological concepts.
H\ 100 th( y appml to lhc g m.ral pubhc, to pnmary and secondary school

4 Educahon Because of exhxbmon, because of the co!leehons, and
because of the expertise ol its scientific-and educational staff, The Ameri-

can Muscum of Natural History is a uniquely endowed Cducatxonal institu-

tion. Its potential-as-a teachtng institution exists at many levels; and at
each of these levcls the parttcxpatton of the s(tcnttﬁc sth is cssenttal Thf

most yotithful visitor. The exhxbmon halls ire-a Bnme resource material

for the Education Dcp.irtmcnt and for undcrgraduate and gmduate bi-
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ology. anthropology, and geology classes at universitics. The nnique coliee.
tions - are - used by advanced undergraduates, -gradiiite - students, and
established scicntists not only in universitie in the New York City area,

ach classes

but all over the world. Some member< of ihe wicntific staff
in advanced zoology, animal behavio. withropoiogy, and geology at locai
universitics, and many stall. me iliers sorve s graduate advisors for stu-

dents seclung Musster's zirdd PhiD: dcgrcts The staff recognizes its ohhg’i-

tion to train future scien dsts. Cooperative prbgnmi between the Museum
and nearby universities have produced over a hundred outstanding sei-
cntists, many of whom hold leading positions in institutions across the

éountry;

The scncnhrc stnﬂ' cannot function (ﬂ'cctweh in uolam . It must ob-
mously have the support of the President, the- Board of Trustees, the Ad-
ministration; the. Exhibition Dcpartmcm the Education D partment, and

otl'iér si:mcc dmsxons of thc \hisciim. :\nd lt “can opcmtc '-ﬂ'c ively only
suwport of other kinds, siich 3 as:

L tnrgv collections canrot Ise nﬁmtum d ind (urltcd propcrly unlcss
space and storag

2. Exciting research_programs can be initiated mld pur\uvd only. if the
necessary moders: equipinent and kiboratory space are readily available.

3. Research stations are cspecially important to-systematists working on
present-day animals from an eeological or behavioral point of view: The

valuc of a research station is in providing sophisticated laboratory equip-
ment facilities in an-arca where natural populations can_be studied. Be-
catise of today's emphasis on ecology, we can antxc:p'\te a growing demand
fo: better facilitics at our stations: .

4. An adequnn. Graphic Arts Department xmd "’hmngr’iphlc Dcpart-

ment-are prime requisites for rcporting the results of the Muscum’s re-
search to the scientific community. - S

5. Scientific libraries are at the very lu -art of systun.lhc nmloglnl :\nd
geological investigation. The Museum’s library, one of the outstanding
n+iral history libr s in the world, inust be maintained and improved
to provide the necessary support for the scientific staff. The Library is not
only important for the rescarch intercsts of the stafl, but-also for the exhi-
hition program of the Muscum and for students and schools in the New
York f‘lty area

8. Original scientific re \(‘Tl’di no matter how profnnnd or hm\ reveal-
ing: can be of no assistance (o mankind unless it is communicated to the
scicntific world and to the lay world. Scientific publications, such as the
Museuri’s Bulletin, Novitites, and Antliropological Pipers, arc the most
important means of disscminating discoveries in science:

g
Pad |
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In summary, research ex}ubmon oducanon and the carc and presnrva-
tion of collections are the clemients of the Museum's program, of its status

and reputation among the great jiistititions of the world. In all of these,

the: scientific staff has a vital role. It is essential to the \1u§éﬁﬁis status
and rcputahon and to cach of the clcmcnts on “}uch thev are based that

associated resources and facxhtxcs on which this staf is hcan]y dependent

December 21, 1971
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APPENDIX II

TEZ ASSOCIATED EATURAL SCIENCE INSTITUTIONS

Di. Thouas Peter Bennett, Chairman

pr. Thqmgs Peter Bennett, President
The Academy of Natural Sciences
19th &- Parkway

Logen Square R
Philadelphia, Pennsylvania 19103

Dr. CraIg C. Black

Director. _.__

Musenm of Natur:l History of L3s
,,,,,, Angeles_ County

900 Exposition Boulevard -
Los Angeles, Califoznia 90007

Pield uuseum of NaEural History

Roosevelt _Road at Lake Shore Drive

Chicago, Illirois 60605-2496

Dr. Thomas D. Nicholson

Director

The American Museum of Natural
History

Central Park West at- 79th Street

New York, New York 10024

Dr.: Frink H: Talbot

Director = _

California Academy of Sciences
Golden Gate Park

San Prancisco, California 94118

The Washington Office
(202) 554-7983

499 South Capitol Street, S.W.
Washington, D.C. 20003

Newton 0. Cattéll, DIféctor
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THE ACADENY OF NATURAL SCIENCES OF PRILADELPETA

~The Academy of Natural Sciences of Philadelphia was founded

in 1812 by a group of men who gathered together to form a soci&ty Eor
the discussion and exchange of information on their studies in_the
natural-sciences. The society was labeled by some at that tipe as___
*Godless” and "radical®, for it was a new and different type of insti-
tation for the then young American nation.

- - _-© - -within its valls; Dany Sf €hé then :ii—ﬁaiaéﬁéi@piﬁé disci-
plines and: sciences of Botany, Entomology,. Seology/Mineralogy, -

Ichthyology; Malacology and:Paleontology had their s€art... Thoias Say,
one of the founders of the Academy;, was father of both American Ento-.
mology and Malacology. In the early 20th century; the works of Joseph
Leidy, describer of the first dinosaur_found-in America; ptofessot of
anatomy,- and-founder of Microscopical Society, formed the basis for
the now highly active and well-regarded pivision of Limnology and
Ecology. 'Dr. Ruth Patrick, now-curator emeritus, member of the
National Academy of Scierices, and recipient of the coveted Tyler Award
in _Ecology, discovered that diatoms were of immense importance as -
indicators of stream health. In the lIate 1940°s, she established the
Department of Limnolody and with it a concept far ahead of its time,
dies, -the need to assess the impact of industry and_industrial waste
on stream ecology and the need to educate industry on how to preserve
healthy stream environments.

- - --- -The_ Academy today has four centers of activity which evolved
from_the programs of the early twentieth century. ~ They are: the
Library: the Division of Systematics and Evolutionary Biology; the
Division of Limnology and Ecology; and the Division of Education and

the Natural History Museum.

.. ._...The work of the Division of Education and the Pablic Museum
is-an outgrowth -of the early exhibits made by Academy naturalists to
demonstrate objects of their study to fellow naturalists and to_the
public on special occasions. From these early exhibits grew the
museun dioramas and the educational programs which make use of these
educational tools.

_.— .~ The scientific divisions accomplish their mission through
the study of the identity: order and relationship of organisms in -
order to understand the diversity of life and the biological changes -
in o:ganisms; through studies in evolutionary biology; which €xplores
the-dynamics-of blological change, including” adaptation; survival and
éxtinctian; and through studies in global ecology, which teaches man
to-urideiatand the natural world so that he can develop civilizations
within the consiraints of natural laws. ]

_.__._ __Through its educational programs, its_publications, its o
service to the compunity, its mnseum exhibits, its sclentific research
and consultation, the Academy communicates an understanding of the
wonder and excitement of the living world. - It- interprets natural .
objects- and reveals their relevancy to everyday interests and expe-- -
riences. -It reveals the underlying principles and relationships which
tie natural objects to each other in a dynamic and evolving system.
itjéékél' to stimulate concern and responsibility toward the earth and
ts ecology:

H—\M
|
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PIELD NGSYTUM OF WATURA/. .’ SYOF.

[ 7,Poinaéa 1n41893, tbe Pield N . ceum- of hatural °‘sfoty i
Chicago is a. non-profit_irsvitution supported largely P
fonda. - _Its present disting.ished position is z res I
ccomprehensive scientific an¢ educational rograws.
great collections has been_a_suscained goal of t. -
for more than 80 years. Through world-wile exr
\ase, -and many notable gifts, the nuseun coli.a-. .,oxa

have grown until they now number more thar twelve million

mens. - -These collections represent major atages in the hislcry oZ
the eurth and of human- societieu, and. are concerned with. thr

They range fxom,1ntgnn1ye,coygz;gg_o£ ggggrlph*c,axea, bioei’
group: or single culture to cztensivi coverage of a worid biot:
or a broad culture area.

- Each of the four scientific dqpat;rgnts bax >xd a
different historical pattern of collection development 3nd -

emphasis. Anthropology has focused on-selected culture sreas,-
amassing premier collections of primitive cultures and high-civ-
ilizatione ~f *h® past..  Botsny, while specializing un-the vascu-
lar plants .: Lin Ameérica, has attempted to build a collection
as” a repres¥... ive index of the vegetation of the world.  Geol-
ogy:_in the couise of building research collections in the areas
of immediate staff -interest; has acquired a large systematic_
collection. Zoology has tr’ed to develop world-wide collections

in each of several taxonomic groups.

= Tbe collections of- meteotitea, Pennsylvanian and Pet-

nianffossil vertebrates ina invetfebxates, Centtal Anetican plan

renowned. Research - by its own scientists or the research asso-
ciates based on a_study of these collections-is published: in 225
volumes of four series of Fieldiana: Anthropology, Botany,

Geology, and zaology.

The activities of - the scientific staff include basic
tesea'ch, management. of -collections, -and collaboration-in public
programs with the Departmernts of Education and Exhibition. The
resources of the Museum have been made avallable to universities
responsible for the training of gradgate students. _Seminars,  ~
aided by study of specimens; are held in Museum laboratories and
classrooms. Museum specialigts -~ many Of whom also hold aca-
demic appointments on the faculties of local universities --
lecture to graduate classes and supervise doctoral students. The
collections and the Museum professional staff play a vital role
in training of students who plan careers in natural sciences.

it
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THE NATURAL HISTOKY NUSEUN OF LOS ANGELES COUNTY

: - -_The Natural History MuSeum of Loz Argéles iz the .
largest and most comprehensive institution of its kind in the
western half of the country. A balanced program of exhibifs, = -
¢iscation, - and-research in history and natural history is carried
on by an_outstanding proZessional staff. - _Support comes from the-
Cosnty of Los. Angeles, from the private sector through the Museum
Foundation, and thrcugk a variety of Pederal, State, industry and
private foundation gran’;s and contracts.

_ A broad range of research i3 conducted by 26 science

curators specializing in archaeology, ethnology, fossil fungi,
invertebrates and vertebrates, recent cryptogams and flowering

plants, molluscs, insects, crustaceans, fighes, _amphibiins, rep-~
tiles, birds, manmals and minerals. Most research is related o
the Museum's collections, which for many of the disciplines
listed above are.world wide in scope, of national or inter~
national importance, and are extensively utilized by 1local stu-
dents_and visiting scholars as unique -scientific and cultural
resources. -Research on material object-related topics in his~
tory, mostly of the southwest, is conducted by a staff of eight
history curators.

Curators are assisted in their work by a staff of-
nagers, curatorial assistants and research assis-.
tants. _Scientific studiez by Museum curators and research asso~
ciates are published. i the Museum's widely distridbuted serial
in sScieficé as well as in a broad range of other
specialized journals.

Many museum curators serve as adjunct faciilty.at the

y of California and University of California at Los -
Angeles and help to train graduate students, some of whom ar€ in
residence in the Museum,

University

__o .. _More than 1,500,000 vigitors a _year view exhibits in
the main Moseus building in Exposition Park and in the branch
museum in Hancock Park.
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AL elebaa : 2
00 HIBHOINS, SKAERES 4fi ols by Ihe
31t who g5 Known bvqrmuc ufelke
st ol buds ¥

5 1001 annversan® with 3 meeung a1 the
Museur aended by more than 1666
scentsts " T "

«The special exhibion, “Frances Lee.
Jagues. Ardsst and NaturaksL” a collection
d%mwmsbﬁlammm

nbwds and janied

" many of the cioramas at the Museum-

«Twenty New York-t4m premueres were
featured among SO tims in the seventh
annual Margaret Mead Fim Feswal
October- [,

« Trvee stunning gems on loangrqm New
York-gem ceater Alian-Caplan were-drs-
BE;EE n e Morgan Memonat Hall of

«The Dﬂgimr Hﬁldav Tfee hgn;-

517777 ---mehewayseasenwnn

nusanmmrﬂas&nmdm Montr

anracted 500 1
‘Museumn and rassed funds for the Natural

witia Orsin ol $148,878 The Federal
Councit onthe Arts and Humanwes pro-

* For the thwrd year, a granl nqn Mol
enabled the Museum 10 remam open free.
ofchargetrom Spm 109 pm.on Fratays
and Sawrdays.

ste of-3 CBS Recoras tritxte 1o s musc

» Ffieen Museum sCienissis isned an
internanonal expedmon 1o Cerro de ta

Netina, the "Mountain of ihe Mists.”

southem Venezuela.

March = — -~ -

« Lewrs Thomas, author, scentst, physi-
©13n and educalor, deivered asenes of

trree ttied “Tne De

Human Species™ in the annuarMack H
Lipkin Man and Nature '-ctures -

« The BootD Ferr Foundaion awarea
$150.000 10 renovate the Hall of Human
Bology and Evolution

Apid” .
« Scientists from 20 msttutonsn 19 coun-

ines gathered at ihe Museur 10 exarmine
400f the worid's mos! mportant fiuman
ang pre human tossis assembled for the
stecial exhibrhon “ANCestors’ FouvM.l-
won Years of Humanty™ — - -

mlmmwmamuh
Museum. o

SOuare-1001 IEZZANNE level 1o Siore por-
bons of As-ethnograp!
« Alexandet

vch,mo'
ciate at Harvard Unwersty’s Puboay

Jay\gs,A,nhur,Lgcmrem e Evoluton of
the Human Bran.
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: S - THE C3LIFIRNIA-ACADEMY S SUIENCES
j PRAC ERE 7113

| Wnaala ycumg L2lifereis. averr by ld-hunary p-c
2_yroup of sovea n, tralisiz _decided. $ lhe re
' systematic survey of the netural resources avcllable sn_the!
West. _Their _first meeting of -what wa2s to become known as it
“ei.fornia Academy o) Sriences. took place on.fpril-4,. 1853 1n
an-offize on Csay St; 2et. Eacli week scientific pPapes s wice
preser.ted on topic interest to a srowing-mewbersnip of
San Franc:sc lec

and collections of -gpecimers from
The_business_of identifyicqg_and
known zs “systematics®, =35

VR

er_

u magn. _u ol
oetwean 4th_&-5rn 2alifcrnia Acas -
Sciences._ _For_I5 years visitcrs-streamed tc see the
displays of birds, mammals; pIan€s, huoman.skullis, ipsecis and
ndatural- “curiosities” like the extinct Dodo and welly
mAMMOths, €O nume a fow.- Then disaster stiuck: the
earthquake and fire 6f I9GE left the museum building in

Tans,

Tag -

2), Cowell HMall (1969),

& Fish Roundabout (1977;.

v -

As_the_ public fMidgeum grew, so-¢

h o t i8

he- >
. which are today considered national trzasires - verital-le
, lendirq libraries of specimens from the natutal werid, . __

i available for scientific study by scientific coileagues
| from many disciplines.

ca y & Scie s_is_a private scisntific
iastitution, suppurted-by-dorations from- compan:es, -

foundations_and_individuals, by admission fees, royalties
tre _8hop and cafeteria concessions, and by money from
the City and-County of San :Franclsco earmarked spccifically.
for_the opérdtioh of Steinhart arium, - -Membership dues are
. 1 3180 an_important part of financing. the Natural History
. ( Museum and Aquarium's activities and in _return members

t

receive many benefits including educational and travel
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