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T to science, %ngineering, and medicine, >

Attentio

. \ , * PREFACE -
w‘l N [y 2 ‘. .
Only about five percent of the scientists and engineers in' the United States

are minority members .and, as a result, few role models for these professions -

are available to our students. Moreover, until recently, little has been ot
written or ‘taught about, the valuable contributions which minorities have made )

.

Because it is estimated that not even 10 percent of min¢/ity college entrants
are adequgtely prepared--~or motivated--to seek degrees in .these fields-- it is
egspecially important that minority students showing interest in or aptitude for
the sciences be advised (by junior high at the“latest!) to concentrate on math-
ics, science, and the ‘language arts when choosing their high school. courses,
I:afs\igually important’ that they--and their classmates--become more -aware of <«

the ro played by minorities in the develoﬁment of our scientific and techno-
logical society.

‘ ' . A Y

This Instructional Suggestions Bulletin is planned as a resource to help
science teachers and counselors assist and advise students making academic and
career choices. It offers an historical perspective on the development of
science, engineering, and medicine and the osutstanding contributions made by

minority groups. It also provides current role models (local as we11 as world-
wide) for minority students, /

is directed to the special tea;herhs section which lists available
resources)and suggests creative ways to ncorporate knowledge and “dppreciation

of minori y contributions into the regu&ar instructional program.

4 <

Users of this bulletin are encouraged. to send criticfsms or suggestions for
improving this pw¥lication to the Science Specialist, Programs Division.
-~ ’ -
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. Elisa L. Sanchez
. Acsistaq{ Superintendent

Programs Division
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IMPORTANCE OF RECOGNIZING THE CONTRIBUTIONS OF BLACKS - .

}~ 0" - :
In the paét Blaéks were oftens told that/icience was too difficult for them,
that orfly‘a few exceptional Blacks had ever achieved--or ‘could achieve--
_ ~suyccess in this field. Science and history books made '1ittle’ mention of their" .
discoveries and- inventionf and, 'as a result, too few Black students learned

“about, the. confributions that members of their race have made to the world of .
science. . . . :

«

- . P
-

Today's 'Black students should be’ given the opportunity to study about these .
individuals and learn about their contributions.g This can be accomplighed by F
counselors-whb take the time to’emphasize to Black students the importancé of

the academic sciences, and by-teachers who make .an ‘extra ‘effort to ercourage

the' participation of minerity students in the study of science. Science is an
establishment that is truly committed to equality for all people\\ Failure to

teach the accomplishments of any race is a great disservice to the members of

every races . .

- HISTORICAL AND CONTEMPORARY ROLES OF BLACKS °

i

Evidence of the long march of Black history can be found from the Olduvai
Gorge to the Sahara Desert, Archeological,findings and the’dating of fossils
1ndicate quite strongly that East Africa was the cradle of humanity, that it

"was here ‘that the world's first people made their appearance approximately
one and three-quarter million years ago. Here, too, it is believed, was the
original home of our more.remote ancestors whose origins caf*be traced back
twenty-five million years to the Lower Miocene epoch,

These discoveries point, also, to the 1ikelihood that the use of tools spread

- from here--where stone implements for chopping and cutting were made over two -

and one-half million years ago--to the countries of Europe and Asia, During 4
the three periods of the Stone Age, a Aumber ‘of progressively sophdisticated . .
tools—-from all-purpose hand axes:}o scrapers, picks, cleavers, choppers, etc.--

came into use. (In the rain forests, for example, heavier tools were needed

for chopping, as were finer ones for wood -carving,) . -

. | i R4
Other inventions dating from 30,000 to 100,000 years ago include tool handles
and the use of fire. Spears for fishing probably came next, as did boat
building; the use of pigments to make paint (for rock and wall drawings and to
decorate the body; the making of stone and bone knives and fishhooks; and
inntings which clearly depict a mixed African—Egyptian culture. In” their -
paintings, the pre-dynastic Egyptians often pictured themselves as jhaving
skins of black, reddish-brown, or yellow:¢ Scholars who have examined some 800 .
skulls discoyered that while many were a mixture of Semetic.and Caucasian
stock, at least one-third were Negroid. It is generally conceded that Africans
were the first to discover, extract, and refine iron, The people of the
ancient .Kush culture’ (which is regarded as heavily inflaencing that of Egypt)

N ’
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‘made their coudtry and especially its cé%ital, M@go¥, a center -0of iron-
working, It iéfhere (Ethiopia of the Bible) that civilization reached its

..  highest level in the years from 250.B+C. to 100 A.D. These people smelted
"', the iron, using blast furnaces that operated on *the bhsic principles of those
~ .of today, and fashioned.it into such items as spears.and hoes, - .

»
.

The remains of, blast furnaces'(constructed’of’densely=packed, heat—re%aining
. . earth ;akeq\ipogvthe glant ant-hills of that country) *can Be. found throughout
' mdch of Afr# 8, ,Mining (via shafts up to 80 feet in depth) and working of
gold were also common; gkilled cpéftsmen used this precious metgl to make both
ingots for trade and fine, ultra-thin gold plate for decoration., Alloys of
copper and tin-and other metals were made. Sculptures were cast pouring
lolten metal into wax-lined molds (the was melted and. flowed out :g‘ les in
,o° the mold), . Bgyptian craftsmen alsd made paper from reeds; tooled leathers;

) féshioned fine cloth, Jewelry, metalware, pottery, and furniture; and gesigned -
- temples, palaces, and pyrémi@ﬁ. : . ’ .
i  © ph

.

Excavations in the Valley of the Nilechave shown that Stone Age Blacks made
,pottery earlier than did the residents of the world's,first city, It is knowd ‘
that much later, the people_ of Kush, who excelled at pottery making, grouhd
colored earth to make pigments with which to decngﬁg their work. ) .
Credited with being‘dﬁ§first to learn about the planqéary system,'early'Afri-‘
cans took ‘the initial steps towards developing this science which became esgg;/ .

:

cially popular in Egypt, a civilization that Blacks helped build over 61999/
years ago. o - ¢~ ' ' e

Pt

- .

They employed irrigation, plowing, hieroglyphic writing,, calendars, émbalmlng;

. and a decimal number system, The'Eéyptian“words for 1, 2, 3 s, #» and 10 are
of African origin} those for 6, 7, 8,,and 9, Eemeticf—ind gating that their root
language was African - and that their number base was 5, t was here, too, that

one of the earliest forms of curstve writing was developed; a form which’ever now -
has been only partially deciphered, . /////Y

.
*

- ~ . ) }

. Thé early Africans, who were much given t classific&tion, used criteria that
reflected their needs and conditions--ard which could be applied to their 3%
grazing and farming practic . . They 1listed grasses by their grazipg value;
rocks and soils by their wqter-bm§ring capacities (soils also by their ab;lity

.to grow crops and rocks'by their mineral content); plants by the seasons (wet -
or dry) in which fruit was-borne; animals by theit habits; and clouds by theig 1
relationship te the weather. The knowledge acquired in this way,énabled them
v to develop the best,fﬁrming techniques for each area (forests, open-woodiands,

: aid grasslands); facilitating crop growth by making full use of natural condi~

tions and the traits of different plants. Sensgitive plangs were sheltered’
, from the sun and natural drainage utilized (as was the nafural compost created

. by Falling leaves). In areas with poor soil, a land rotabioﬁ system was used

and cattle manure and wood .ash were employed as fertilizers, The independent
evolution of agriculture, uninfluenced by that of other cultures, occurred . "
first in West AfTica, Wheat, bquqj, millet, and rice became the staple foods )
and, much later, were supplemented, by a number of foreign crops,, : )

The medicine men of thé.Belgian Congo used (and still use)~Rauwolfia (from

, which Reserpine, a tranquilizing drug used for treating hypertension and mental
disease, is made) .for Various nervous and mental ailments, ' In the early days
of America, many sltaves learﬁéz;fo use herbs, black roots, witch hazel bark,

o . *

O . S °100 ¢ -




pine.sap, and bones as cures for sore throats. gbO/e slaves also used mustard
and soft soap mixed with sugar to drawsboils, sings', and suppurations to a
he&d. Moisteﬂgd clay and‘tobacco were use%%zgrrtreating insect bites and stings.
’ Castor oil Was a& favorite: treatment for g-fiumber of, ailments and sassafras tea
"was a specific for thin blood\ Many these folkYmedicines are still popular
with Blacks¢ Ty ' ' * ' ‘

2Ger the years, Blatks have e many valudble cofitributions in the ‘fields of
science, medicine,,and ergineering, The"following capsule summaries teIl the
stories of Bome of thege” outstanding Blacks.

N v ¢

Black, women pionéers in the field of medicine. ;A graduate of Oberlin College,

" she became a_ teacher of music at Howard University. She studied medicine. there
and at the Women's Medical College in "Philadelphia, the city where she later
established a practice. a1

+
. . t

- Dr. W. Montague Cobb (1904~ ), physician, anatomist andAanthropologist, was
born in Washington.. He earned several college degrees (A,B. Amherst Collpge;
M.D. Howard University, Ph.D. Western' Reserve University, Sc,D. Amh rst, and

. -LLiD, Morgan State "College) and taught at Howard, Catholfe University of America, o

and Westersn Reserve, The recipient of the Selective Service Medal (Congress),
the Meritorius Public Service Award (Goverrmént of R, C. ) and the Distingufshed
Service Medal (National Medical Association, of which he was a past president),
* he worked to eliminate segregation in the fields of hospitalization and health,
As editor of the Journal of the National Medical Agsociation, he devoted much
time to writing articles condemning the abusive way Blacks were treated and
was instrumental in.forcing the American Association of Anatomists and Ameri-
can Association for the Advancement o6f Science to not tolerate having such
abuses imposed on their Black members, Among his many contributions were-stud~
ies-on the development of a graphic method of learning anatomy; on the supra-
sternal .bones in man; the physiological anthropoiogy of the American Negroj«
.age changes in the adult humdn skeleton; and the dentition of the walrus. He
Aalso demonstrated the craniofacial union in mammals and mans

. Ur. Austin Curtis (1868- ? ") was the first Black physician to hold a position
on the Cook ‘County Hospital staff, In 1898 he was appointed Surgeon-in-Chief

. of Freedmen' 3 Héspital, Washington, D, C.,>where he worked for four years be-
fore leaving to go into private practice. As associate professor of surgery,
he taught science at Howard Medical School, : ‘ . \T\~ 'é
.Dr. Ulysses G, Dailey (1885 -1961), a surgeon, was4§un in Donaldsonville, )
Toulsiana, He graduated from Naorthwestern University Medical School in 1906,

~ then studied’'in London, Paris, and Vienna, In 1926 he established his owm
hospital in Chicago. He was 4n associate aditor (and later editor-in-chief)
of therJournal of the National Medical Association, a founding Fellow of the
International College af Surgeons, and a United States State Department health
advisor to .countrie¥ throughapt the world. N ) . .

i D
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‘ Dr. Martin Deléney,(lSlZ 885) was born the son of free parents in Charleston,

1949, he was the -first Blaek to be grante

- ~entry), worké in” ¢ancer chemotherapy research

. s " ' .~ . Te

a

West Virginia. He-studie ed1c1ne'w1th.a private.physician but lack of money ‘
forced 'him to take upia career in journalism, - He Jater feturned to medicine, .
enrolling in Harvard Medical* School in 1847, After earning his degree, he %

vent on'to become an outstanding doctor and the first Black major (in the‘U. S. )
*Colored Troops) *of the Civiil War; AfteY-the war he' served as a customs 1nspec—
tor, trial justice, and_lieutenant, governor of South Carolina, '

Dr. James Derham (1162- ? ), who was born a slave tﬁﬁﬂhiladeiphia, is gener-
ally recognized as the figst Black Hoctor in America, After learning his .pro-

‘_fession as assistant to a physigian master, he, in 1783, bought, his freedom’ <T

and proceeded 'to build a practicq&among people of all rales.” By 1788 he was |
considered to be the leading physician in New Orleans. ] . ‘ !

- .

. .

Dr, Helen Dickens (1909~ - ) in: 1950 became the first Black woman*to be
-admitted to the American College of Surgeons..” A specialist in obstetrics.and
gynecology,.she was voted Philadelphiais Woman of the Ye¢ar in 1960, . T .
Dr. 'Chérles- Drew (1904-1950), the son of,a carpet layer. afid a.teacher, had Vo
extraoxdinary ability in both scholarship and athletics, At Amherst he won '

the Moﬁsman Trophy for his outstanding. contrkbutions to.the collége. ggtadu~

- . ate of McGill University Medical School in Montreal, he taught patholog

Howard Unlversity and was the direc'tor of - the first plasma divisidn of the |
Blood @ransfusion Association ((supplying plasma to Britain in 1940-41) and was :
“the fdirst director of ,the Ameritan Red Cross Blood Bank (supplying plasma tod ’
U. S. forced)., His ,research led him to discover a method for preserving blood .
for.up to seven days and e fmportantly, to derive & way to preserve plasma
and dry plasma for use ,afyd later time, ée might. have done much moré work

L2 Tong "these &ines had not problems -involving the denation of blood‘from Blacks«
whites arisen. An-outstanding teachgqr, he was dlso ‘the recipient of the °

pr ngarn Award and directo f' the Washington, D, C.- chap%ers of the Nstional -
dation for: Polromyelit s and the Society for Crippiéd Children. ’ *

v

Dr. William Hinton'(lS
Hinton test, 3 reliable-
received 6is medical treining}

-l959f an expert on®venereal disease, developed the
oX degecting syphiliSa Born in Chicago he
. For three years he was a voluntary

‘then/did eight years of" laboratory wvork ‘ft. Boston Dispensary.‘ 'He became an

assistant lecturer in” preventive medicing at Harvard University, where, in
professorship. . . !
. L4 .
‘Dr. Jane Wriggt ‘Jones (1919~ ", daughter ofDr. Louis Tompkins Wright (sgee
elve years she directed

an experimental. drug tredtment prbg%am far cancer patients at New York ©niver-

sity Medical Center. : She has<yrittén many articles on, the treatment of carci-
noma and melanoma a atd, in_19b4, Was aﬁpointed,to she<?resident s Commission on
-Heart Disease, ‘Cancer and %trokes. . : .,

. L ’, .- - H4
e Lo . LN - .
Dr. Theodore Lawless (1892\ ), one\\ of'the world's foremgst skim dpecialists,
was born in Thibbdeaux, Louisiana.‘ He yas educated 4t TalledEga ¢6llege in
Alabama, ‘the Univereity of Kans Columbia, angfﬂanyard ‘and received his M.D.

© from Northwester He\taught rthwestern' s, School of Mddicine from 1924 '

to 1941 and lateridid research in Eurape, making importdnt con ibutions to
the treatment of syphilis and leprody, ,Thanks.to his%efforts, the dermatology—

. A . S °
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"+ clinic at Beilinson Hospital Center in Israel which is n&med after him, be-

came a reality., He woén the Harmon Award for' medicine in 1929 and the springarn
Award in 1954 N N » - . . -

- Dre¢ Delano Meriwether (1943~ { ), a physician speciali21ng in blood diseases,
.was the first Black, to be accepted into the Duke University School o¥ Medicine. |

An excedlent athlete he was a:world class sprinter in the 100 yard dash as
well as shorter'aistances. Meriwether won a U. S, Public Health.Service. Awarz
for co-authoring a paper entitled "The Inhibiting 6f DNA and RNA Synthesis by,
Daunorubicine and Adriamycin in 1-1210 Mouse Leukemia," 1In 1926 he headéd
the nationwide* swine flu innoculation program.

.

" Dr, Percy J, Russell (l926é ) of New York City is the Assistant Dean of the

School of Medicine, University of California at San Diego. A graduate of the
College Qf the City of New York (B.S. chemistry), Brooklyn College (M.,A, or-
ganic chemistry), and Western Reserve University (Ph.D, biochemistry), he has
been a research assistant at thé Slgan-Kettering Institute for Cancer Research
in New York; a Harvard University résearch fellow, and taught in the , Biochem~
istry Department of thé University of Kansas Medical Center and the Department )
of Biology at U.C.S.D. A member of Sigma Xi and the Society of American Bio-
logical Chemists, Dr. Russell has been widely published in the areas of en-
zymatic mechanisms, immune chemical mechanisms, and iso enzymes.ref

. N .

Dr, Daniel Hale Williams (1856-1931) was born in Holidaysburg, Pennsylvania,
He werlt to work at the age of twelve and at seventeen became a barber, He_
studied ¥ith ‘a tutor, then’ apprenticed himself to a ‘doctor who had been one

“ of his customers, After graduation from thé€“Chicago Medical College (he also

took a LL.D. from Wilberforce Universxty), he became a member of "the surgical
staff'at the South Side Dispensary and an instructor at the college, Dr,
Williams helped plan and build the interracial Provident Hospital and Training

School Association, established a nurses' training program which admitted

.-Dr. Louis. Tompkins Wrdght (1891 -1952) of LaGrange, Georgia, graduated from
- Clark College and Harvard Medical School., He was the first Black to be ap-

- Blacks, and was one of the foundeﬁs of the National Medical Association for

Black doctors. He published many articles and is credited with the first suc-

cessful closure of a -stab wound to the heart and pericardium,

-

o

pointed “to¢the staff of New York Municipal Hospital; the first to join the

" American College of Surgeons, the first to bhega surgeon in the police depart-
’ ment of New York; and the first to head an i éﬁ

rracial hospital, “The first
doctor to experiment with Aureomycin and Terramycin on humans, he published
38 papers dealing with these drugs, The youngest surgeon to be put in charge
of a base hospital,»he also introduced the use of interdermal smallpox vacci-

nations in thé Army. He invented a neck brace for fractures tha\\is still in
use today._ = ,

.
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MEDICAL SCIENCE .
Margaret Baile§’ a gurse who was born in Mobile, Alabama, was the first Black
to become a lieutenant in the Army Nurse Corps, After the death of her father
she worked. on weekends and after school to support her family. Upon finishing

" high school she worked for three years before -attending the Fraternal Hospital

SchooINof Nursing in Montgomery, She worked in Florida and New York before

.
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joining the Army-and caring for prisomers of war in Florence, Arizona. She
.1ater received her B.A. in nursing and, in 1959, went to France as chief nurse
. of °“the '130th’ General ﬂospital.
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CHEMISTRY
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Dr. George Washingten Carver (1864~1943), who was born & slave, never knew
his parents. As a child he was given the job of collecting bark to brew as
] medicipe. When slavery was abolished, he left his owners, the Carvers, and
went to school. After attending Simpson College and Iowa Agricultural College
(where he finished at the top of his class), he became the first Black to
. serve on the Iowa Agricultural College's faculty. In 1896 he became director
of the Department of Agricultural Research at Tuskegee Normal and Industrial
Institute in Alabama. Dr. Carver's research enabled him to make 300 products:
(dyes, soap, cheese, milk substitutes, instant coffee bleaclf, paper, linoleum,
plastics, etc.) from peanuts; 118 from sweet potatoes, 75 from pecans, and
hundreds from such waste products as corr stalks, He made dyes and talcum
powder from local clays and taught the importance of soil improvement 3nd di-
., versification of crops., His discoveries revolutionized sduthern agriculture
by showing the South that it no loriger needed to be, dependent upon cottdn. -

Dri Lloyd A. Hall {1894- ), an dndustrial chemist who was borm in Elgin,
Illinois, and educated at ﬁorthwestern the University of Chicago, and the
University of Illinois, received over 25 patents involving the preservation of @
meats and foods containing 3ils and fats, the sterilization_of spices (to ‘
-——/destroy the yeast, molds, and bacteria which too often grew in them), and the
curing of other food products, He held a variety of important positions before
going to the Griffith Laboratories where he stayed for 34 years and accom-
plished his most valuable worh‘

f]
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Dr. Percy Lavon Julian (1898- ), who was born in Montgomery, Alabama, went
to a public school for Blacks and then to.a S8mall state teachers' school. In
1916 his father sent-him to DePauw University where he majored in chemistry;
while there, he carried a double load of classes to make up for“the deficient
education he had received in Alabama, After graduation (he was.the class val-
- sedictorian and a member of Phi Beta Kappa) he taught at Fisk University for
two years, "then won a fellowship to Harvard where he received hig M.A, in. ..
- 1923, ‘After earning this degree Julian’ taught at West Virginia College and
Howard University, He was ‘awarded a fellowship. to ‘study chemistry in Vienna
.and therg* received his Ph,D.. (He was later to receiye an impressive number of
honorary degrees,) He then becamé famous for synthesizing physostigmine,
which was effective in treating glaucoma. As an irfdustrial chemist and.direc-
tor of research of the Soya Products Division of the Glidderr Company, his
achievemeénts included the extraction of soya bean protein to produce aero-~foam
for use in extinguishing fires. He did résearch on indoles, amino acids, an
anti-fatigue drug, and synthesized progesterone,® testosterone and cortisone” y
(which is used in the treatment of arthritis). Cortisone is an expensive drug; ’
. Dr., Julian's soya bean 'synthesis put it Wwithin the-price range of the average 4
citizen. Hé was later presidént of his own company, Julian Laboratories (also
" Laboratorios Julign de Mexic¢ and Julian Research Institute?, which eventually
.  merged with Smith, Kline and French Pharmaceuticals in a mowe that made him a
\\\ very wealthy man.‘ . - N
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Dr, Ernest Just (1883-1941), who was born in Charleston, South Carolina,

went' to a public school for Black children, them studied at Kimball Academy

in New Hampshire, After graduating with honors, he entered Dartmouth College,
where he became interested in embryology and graduated as the ohly magna cum
laude in his class. He spent his summers doing research at the Marine Bio-
logical Laboratdries:in Massachusetts, After earning his Ph,D, at the Univer-
sity of Chicago, he-did research, .taught at Howard University, and published
over 60 papers, He became an authority on the embryological development of
marine animals, showed that the cytoplasm was important in cell function (and
in. the process changed scientific opinion about life itself), and that fertil--
ization was a reaction between the spermatozoon and the ectoplasm of the egg.
He was associate editor of the Biologieal Bulletin, the Jourmal of Morphologys—
Pnysiological Zoology and Protoplasma, a researcher at Kaiser Wihlhelm InStitute
of Biology in Berlin, the Sorbonne in Par'is, and the Naples Zoological Station
in Italy, and was honored throughout the world (though not, unfortunately, in |
his own country), He published three books--(with others) General Cytology, - -

The Biology of the Cell Swxrface, and Basic Methods for Experimemts on Egge of
Marine: Animals, } . —

-

Joseph W. Watson Ph,D. (1940- ), was born in New York City and graduated
.from City College of New York and the University of California, Los Angeles,
Provost of Muir College at the University of California, San Diego, he previ-. ¢
ously taught in that school's department of chemistry. A member of many pro-
fessional and d?firmative action groups,-he is also involved in research on’

- nucleophilic substitution reactions and inter- and intra-molecular catalysts-:
(fields in which he has been widely published), >
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ARCHITECTURE

Hidyard R. Robinson. An architect who studied at the University of Pennsyl-
vania,'Columbié'ﬁhiversity, and the University of Berlin, Mr, Robinson is best
known for his work on the Langston Public Works Administration Housing Project
for Negroes., The winner of several prizes for his architectura}l designs, he
planned the historic restaurant at, the Henry Hudson Hotel’in Troy, N. Y., and
‘the Men's Dormitory at Howard University, A professor and department chairman
at Howard for 13 years, h% also served as consultant to the.National Capitol

. Advisory Co ittee and was senior architect for the U. S. Suburban Resettle- :
went Adminigtration. ¢

.

Paul R. Williams (1894~ ). Born in Los Angeles, California 'and educated at
the Universitykof Southern California, Mr.. Williams, who favors putting houses

into their Burroundings, designed the homes of many famous movie stars as well
. as.a variety of buildings in his home town (including the Shriner Auditorium .
aid the First Methodist Church).

-

INVENTION AND leNEERING ) ' -
- . | } < . -
Mrs. Gwendolyn Keal Albert, M.S. (1949- ), a.staff engineer, for, the U, S.
Army Corps of Engineers' Water Supplies Branch in Dallas, Texas, conducts
studies to determine the water supply needs of southwestern communities, She
makes suggestions regarding the future development of water resources in those
., i S . . -
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areas, ‘A graduate of Southern University in Baton Rouge, Louisiana and Stan-
ford Universjty in Palo Alto, California, she.has a B,S. in chemistry and a "
M,S, in cin%'and environmental engineering, . Her work is partichlarly impor-

" tant in viéw of America's growing water and energy problems. On her findings
and recommendations may rest the orderly growth, future wetl-being, and indus-
trial deﬁelgpment of many American cities, ’ i

Archie Aleéander (1887-1958) graduated from the University of Iowa with a B.S.
in“engin¢éring. In two years he was the foreman of a bridge construction com-
pany and in 11 years was the  head of his own company, .He has completed con-,
tracti/Worth over five million dollars and has built a millionrdollar heating
<?. Plant/which required tumneling under the Iowa River. One of the most promi-

+ nent’engjineers of his time, he was the recipient of an honorary degree fot his
achjevements, s N '

ggéjgmin Bannekér (1731-1806), who was born on a farm outside Baltimore, Mary-
‘land, attended a Quaker sclool that opened in his communityf After seeing a’
atch for the first time, he' carved from wood what is believed to be the first
cclock made in the United States, (It worked perfectly for more than 20 years,) - .
‘He aldo built a mill, advocated the rotation of crops, made a mathematical . :
- study of the life cycle of the 17-year locust, and wrote a treatise on bees.
' The publisher of an annual almanac (the first scientific book by a Black Amer--—"
ican) which contained tide tabless eclipse information, et¢.,he also did the
Surveying that made possible the building of the city of Washington.

~

Hengi Blair'(180471860) was probably the first Black to rqui?e a U, _S. patent;
he was granted oné in 1834 for the invention of a corn planting machine and
-another in 1836~for his cotton planting device. “~n CT

»
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" Andrew Beard (c.1850-1910) invented a safe and automatic way to couple railroad
cars, a job that had been done by hand, causing many injuries to the workers,
~ He became wealthy after selling this invention For $50,000,. He also patented
a rotary‘engine. ; - .
[ * . . .
David Crosthwait (1898~ ), who was born in Nashville, Tennessee, received
both a B.S. and an M.S..in*engineering .from Purdue_University.; In 1920 he in-
vented and patented an automatic water feeder; in,1921»an automobile indica;ori‘§
in 1928 a thermostat setting apparatus; and in»i?29 and 1930, he patented a
vacuum heater and pump, He also hglped develop the machinery and method used
to heat the 70-story Radio City Music Halls - © ;
. . ‘ / = .
James Forten was ong¢ of the first Black inventors on the American scepe. He -
" invented & method of sewing sails and eventua y_bought out the business, where
he worked.~ He did much to aid Blacdks-in their struggle for their rights. o

Frederick McKinley Jones (1892-1961). Mr. Jones, who'was borh in Cinéinnati,
Ohio,; was orphaned in eaxly childhood and raised by a priest in Covingtony— -~ —— -
Kentucky, A mechanic, he was responsible for many important inventions, éne
of which ‘was the first mechanical refrigeration system for trucks and trains

" (which made possible the low~cost transport of frozen foods)., .He also devel~-
oped a portable X~-ray machine, ‘an air-conditioner for military field hospitals,
a refrigerator for field kitcﬁlig,-a self-starting -gasoline motor; and  the )
machine used'in theater box offices to release tickets and return hange. The-.
holder of 6ILpaten;s, he was the first Black member of the American Society- of
Refrigeration Engiheers. S : Ly ‘ '
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,.Lewis Howard Latimer (1848— 928), who was born in Chelsea, Massach éié} ‘

served in the Navy during the Civil Whr. A draftsman and elect¥ical engineer,

‘the drew the sketches used on Alexander Graham Bell's application for the patent(s)

on the telephone. He worked for the United States Electrical Lighting Gompany
3ridgeport, Connecticut, conducting experiments which le? to, the improve—\
ants /in the incandescent electric light. In 1884 Latimer oined the Edison.,

Electrical Compapy. While there he wrote the,standard book on the mechanics
of ﬂhe electrical light.

1

Jan Matzeliger (1852 1889),; who came to America from Dutch Guiana, revolutiocn-
iz&d .the shoe industry with his invention of a machine to last shoes (attach
. the’ t0p§ ‘of. the shoes to the bottoms). He sold ‘this invention to the Sydney
Winslow Company and, as a result of his genius, the price of shoes fell by 50-
percent while worke wages doubled, This.invention, made by an uneducated
man, wa§ ‘80 complicgigg%and sophisticated that it took 110 years to perfect and
"was impossible for theVpatent attgrneys to understand.

Elijah McCo (184441928), who was born in Canada and educated in Scotland,
invented the automatic lubricating cup which made it possible for machines to
be Iubricated while in use, Before this, all machines and work' had to stop in *
order to lubricate the equipmeént, He held over 50 patents, all but two of
them having to do with automatic lubrication. These inventions were so impoX-
tapt that purchasers would not accept heavy-duty machines made wishout McCoy'
automatic lubricating devices, "Is it the real McCoy?" they would ask, and ’
that, it is said, is the origin of//his popular: description of perfection.

Garrett A, Morgan (1877 1963) was born in Paris, Kentucky. His first invention
was an improved sewing mach}ne, which he sold for $150, Morgan became famous
when he used his 'gas inhalatpr" to rescue several men trapped in a tunmel 200
feet below the surface of Lake¢ Erie, (This invention later evolved into the
gas mask used in Worl ‘War l.) He later invented the automatic electric stop
light, for which Gepeéral Electric paid him $40,000,

Norbert Rillieux (1806—1894), a machinist and engineer from New Orleans, Loui-
siana, who. studied and taught in Paris, invented the vacuum evaporating pan which
revolutionized the sugar refining methods of his day. His first successful evapo-
rator was installed at Myrtle Grove Plantation in Louisdana in 1845, His system
was later. adapted to other industries such as the manufacture of glue, soap, and
gelatin, and adopted by other countries.

Lewis Tem le (1800-1854), a metalsmith, who was born in Richmond . Virginia,
modified the whdling harpoon and manufactured a new one that allowed lines to
be securely fastened to the ' Whale, This toggle harpoon so improved whaling
methods that the New England whaling catch doubled, He never patented his in-
Ventions and, as a result, died in poverty.

Granville T. Woods (1856-1910), of Columbus, Ohio, held the patents on 50 in-
Ventions. Among these were the automatic air brake, a steam boiler furnace,
an improved telephone transmitter, an incubator, and the induction telegraph

which, by allowing communication between moving trains, helped avert railway

accidents which were a major, concern of that time.. Once an engineer on the
British steamer Ironsides; he also worked for a rolling miil and drove & steam
locomotive for :the Dw§iSaRailroad. ! -
| T '
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. NATURALISTS AND BIOLOGISTS

~—>Dfe Leon Roddy (l92¥7 ) majored in’biology at Texas Collegé, a Methodist- )
- supported institution in Tyler, Texas,, He was a student assistant in biology

* PHYSICS . S S .

‘e : + RN - * _L - ,

Dr, Edwards A. Bouchet, therfirsg‘Blacﬁ*d&arded‘the~Eh.D. by an American °
University, received this degreé& in physigs from Yale University in 1876,

George E, Carruthers, Ph.D. (1940~ ’.X.”ﬁbr; Caryuthérs, who wés'bocgnip
Chicago, Illinois and earned his Ph.D. jin physicw at the University of Illinois,
is one of the two designers of the Apollo l&flunar surface ultra-violet camera/
spectrograph, Placed on tHe moonts surface in 1972, it gavé ' the world the

first photos of the ultra-violet equatorial bands of atomic oxygen circling
the earth, - : ’ : ‘ g

. b .
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and H@ld many other jobs., After going into ‘the Army, he returned to receive
his Pp.D. in biology from Ohio State University. He is now, a professor at
Southern University in Louisiana, where he started his study of spiders, and

-

. Dagiworked with the U, S. government ih’locatigg and identifying.poisonous

“§arieties,” He has also identified thousands of spiders for scientists from
all over ‘the world., Thanks to his I&gntiﬂication of the spiders that bit
_them, the lives of )countless numbers of,pebple:qéve been saved.,

e . | L s ‘ e ol -
Dr, Cﬁéﬁlesiﬂénfy Turner (1861-1923) attended “the.University of Cinéinnati.
He then taught school and served as an assistpnt in biology at the Univérsity.
Latef}{while a professor at Clark College in Atlanta, Georgia, he discovered
tha;~iﬁ§ects respond to colors as well as #o 0dors.. In studying the ant lion,
he found that it could lie motionless from|terror paralysis., Many of his ob-
servations on these and other insects were later published in the Biological
Bulletin, *-He earned his Ph.D, £t the University of Chicago.
' 4 4 .
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EXPLORERS

Matthew A. Henson (1866-1955), one of the world's ablest explorers, was the
first man to reach the North Pole. (As his companion, Admiral Robert Peary,
watched, Henson planted the American flag at the Pole in celebration of this
historic moment). Many long years of hard work, discouraging setbacks, and
painful struggle lay behind this moment of 'triumph, Henson, who was born in
Maryland, had a difficult childhood, His only real education came from the
Eindly «captain of a ship on which he served, as a cabin boy for five years.,
Those years awakened ip him a love of travel and a. desire for knowledge., Hen-
son eagerly accepted Peary's invitation to accompany him on a, trip to survey
for a possible canal across Nicaragua,  Although he was hired as a servant,
his skills and determination soon made Henson a valuable member of the survey
team, A a result, when Peary decided to undertake his first voyage of Arctic
exploration, he asked Henson to accompany him, This was the first of the
seven journeys they made to the Arctic, journeys culminating in“that final day
of t h and discovery. In the many years Henson(Zpent traveling and living
amgng the Eskimos, he became one of the' worl@'s foremost authorities on the
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Arctic.

tory in-New York,

him,"

-t

This led to a con;ultantvjob with the American Museum of Natural His-" :

two honorary degrees, numerous medals and awards and perhaps
most memorabre, the heartfelt accolade of Peary, "I can't get along without

Although outbursts of racial prejudice delayed the presentation of some

.

of these awards, it could not stop this man, who began as Peary's servant and
became his partner in one of mankind' §'most challenging pursuits of adventure

and conquest,
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-(1920-

.

i Nané;ﬁ(iace
and DAte of Birth

-

. b4
.

Fre&reda C. Akers
ﬁew.York

-
)

Rhonda L, Alcorn

Percy E. Baynes
North Carolina
.a

Otis Boykin .

Y

Clarence E. Catoe
Wasliington, D.C.

s

Texas

Christine M., Darden
North Carolina

Joyce T. Dooley '
Virginia :

)

.

Julian M, Earls
Ph.D. .
Virginia

.

~

- ADDITIONAL LISTING OF BLACK SCIENTISTS AND ENGINEERS*

’
o

v .
-

N * Education
and Awards

B,S,, mathematics
North. Carolina College '

. .

B.S.,, mathematics
- Texas Southern niversity

B.S,, M;S.,‘mathematics
Howard University

M.S",‘theoretiggi physics
Ph.D. candidate

\

Shirley A. Chevalfer. B.S., electrical Engineering
Prairie View A &M University

Who's Who in American
CoZZeges“and Iniversities
-~ ~
B.S., mathematics

Hampton Ins itute

M.S., mathematics
Virginia Stdte College

B.S., ph&sic%
Norfolk State
M.S., physics, .
University of*R chest r

M.A., Environmeital S\ience
B 2 Tt M

% NASA employees' names .

tributors, and I'm M&dly in Love With E%%tneerpn

‘ |
taken from Minor%ty Profiles; other names from BZack Con-

;o () ] -

‘e

‘Pogitipn-. -
‘and Contributions -

- -

.

Software'Systems'Anelyet» \\\m
NASA/Goddard Space Flight
Center

Aerospace Engineer
NASA/Johnson Space Center
Manager, Shuttle Orbifer Data
Processing and Software .
NASA/Headquarters §~
. N SN

Control unit for artificial
heart stimulator, variety
of other electronic devices
for guided missiles, com-
puters, TV's, etc,

=~ )
Information Systems Chief
Guidance, Control and/In- *
formation Systems DivisiOn
NASA/Headquarters ‘

Electrical Engineer’
NASA/Johnson, Space Center

-

Engineer
NASA/Langley Research Center

)

+
' -

Aerospace research ’
NASA/Lewis’ Reseéarch Center

.

-
S

- . -
~e

Chief .

Office of~Environmental o
Health

NASA/Lewis Research® Center

L
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10, § Heibert G. Epps

Louisiana

1.

. ,ﬁiane M. Ford
{ : v 3
) v .'
12, Joseph Fuller, Jr,
‘. Texas ‘e
13. Isaac T; Gilliam IV
Arkansas
[ .
. L[4
14, . Yolanda Scott Georée

a

15, \Meredith Gourdine
(1929~ )

James A, Har;is'
Virginia

16.

174" 6TTdbrt A, Haynes
Virginia '

18. ,Billy.T. Hervey
, - Texas - ,

.
-

'B.S., mathematics

B'S;, physics ard- math

“B.S., maﬁhematics

. George

A & M University

iversity of Michigan’
1.D., radiation physices
University of Michigan
Outetanding Young Men zn ‘
‘America
Digtinguished Ybung Black
Amertcans

L 4

(departmental honors)
Fisk'Univeréity

“

B
~
B3

Mathematics degree
Alabama A. & M. Un;versity

. e,

Texas 'Southern University,
M.B.A.,University of
Houston

Howard University

Distingtished Military
Student , )

NASA's Distinguished

". Service Madal -

B.S., bioldgy
Xavier University
M.S., biology,
Atlanta University

B.S., mathematics .

~ Virginia State College
M,S., mathematics

Colleg William and Mary

e o
M.S.A.,(Fifgrmation technology
aspington Uhhgersiui
g ¢ - s

B.S., physic

Virginia State Qollege .
ﬂ .
Graduate of Prairie View

G
Presidential Medal of
Freedom Award

7

-

.‘:’

<

. 0

Senior Programmer/Ana st

’NASA/Johnson Space Cenger

Mathematician

.Science and Engineering Data

" Systems Laboratory
. NASA/Marshall Space Flight

?u

5
Director

Center

Assistant Executive Officer
NASA/Headquarters

g

Space Shuttle Operatidns
Dryden Flight Research,

Center /NASA,

U
CanczE'Researeh Assistant, °
Lawrehce Livermore Labora-
tory

L]

.7,

-

Means of making high vol-

 tage electricity from gas}
“invented "Incineraid,"

L PECE I

which. reduces the pollution :

from incinerators

a

Math and Data Analyst
NASA/Langley Research Center

C)

-

- Head, Spacécraft Power -

Systems Section S 4

. NASA/Langley Research Center

AST-Technical Management,

.Engineering and Development

Directorate p
NASAY/ Johnsont Space Center

»
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. 19; "Eatl B. fckson . B.A., mathematics“and biology Experiment Manager .
n " Maryland Maryland State College ’ - C~B- and Systems .
) \ .o - NASA/Wallops Flight Center
20, Mary W. Jackson |, % B, 5., mathematics and physical Aerospace ngineer
" Vitginia science, Hampton g‘Instit;“ute . AST—Fluld echanics ’
, . * Community Leadérs ‘and. - NASA/Langley Research €enter
. . . Noteworthy Americans ) ' © .
. - ,ﬂ' [ . .
. 21 Zella N, JacKson : B.S., mechanical engineering Engineer, Dow C}%ical,
. J T .~ MuB.A,, production management -Weéstérn Division,
Michigan State ﬁniversd.t‘y , Pittsburg, Ca's.fornia
. . ) . T .
22, Annginetta Johnson = B.A., mathematies ~ . . Engineer, ~ -~ |
' - ¢ * . Texas Women's University ~  NASA/Jobnsod Space Center
s Who's Who in Amarican’ : '
Lo . . CoZZeges “and Universities . - .
23, Peter Jones _B.S., electrical engineering Aerospace Engineer
Virginia - \ ’ Howard University : Goddard Space Flight
- ST . s S Center/NASA
« - <« <
" 24,., Robert B. Lee III . B,S.z,‘grfolk State -College _Project Manager i
“Virginia * . !  M.S., &fgineering physics - Stratospheric Ozone De- -
o ; ' «- University of Virginia ., termination Project:
. ", L LT . o " . .- NASA/ Langley Research Centet
. - ) o &
,7,5. ‘Vance H Marchbanks ‘ % " . Head Physician,’Ptoject
: M D. - S R ot . Mercury, Chief of Environ-
\ b .. .. mental Health Services With
i C . - . .. ‘United Aircraft Corporation,
- - ‘ ) L ) S - . inventiops ‘include-a gas
v . , . “+ "%, . . _.mask tester; a method to~
- . IR e T - « measure pilot fatiguej.,
. - ) S - 1‘design, of space suits and
N : i ST o monitoring systems; collec-
E o L. . ;/~ . < . tion of medical information
\ ’ S s ® ‘ 5. T, on astronauts before and
. : PR o . - °after spacé flights, -
- | £ ,e » .
\ 26, Dudley G, McConnell M,S. and Ph.D., .mechanical Assistant Associate Admin-
. " Ph,D. ° L0 engineering . i, " istrator for® Applications
. oL ~ Case Western Utﬂyersity » °"NASA/Headqudrters
i o : )
27, Izella Mitchell g B.S., mathematics‘ & ‘Electrical Enginepr )
Alabama " Tennessee State Universit;y ‘ NASA/Johnson Space Center
.- Wholg Whp in'American *: . :
R R CoZZeges and Universities. - . . / N -
28, ~Wa1tef§ A, Payne, Jr. B S., chem:l.stry o . Al Chemist’ - , 7
.. Y " American University . . “Lab for Extraterrestr:lal
) . M.S., physical chemistry , - Physics.
- R University -of Maryland- ' NASA/Goddard Space Flight
- o ‘ ; . . %% Center ] o
. . ",V_A ‘. ‘ - . ’ B li" . \_. "
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28, - Lynwood P. Randofbh
Ph,D, h.D., physics’
Virginia Howard University-
. . , y .
') AN -, '
30. Robert E, Shurney ' B,.S., physics N
. " A &1 State University .
) . y -
. : Y S -
31, Earnest C, Smith - M,A,, math
’ o University of Arkansas
.. RN . , NASA'S Exceptional Service
L. .
- ‘ Medal
" »
32. Rufus Stokes *
- (1922~ ) .
33, Shn L. Tarplay . B.S. (hOnors), electrical
North Carolina engineering " . “
' ' - "North Carolina A & T State
S p University v,
34. Robert'ﬂ. Tooley B.é., mathematics
Florida Florida A & M Universit?N\\\\g
35, Sarah Breedlove Walker . /
(Madam C, J. Walker) .
(1869-1919)
'
— - L
36, Ernest Wilkins, Jr. Graduated*collége at 49,
(1923" . )" M.S. at 18. Ph.D. from
T the University of Chicago
‘ at 19
o3y < : ; ¢ :
L] ‘ -~
. ‘ . v
P - '
. ‘y ;

B.S., Virginia étaté‘Coifégé

: ‘Program Manager

4/\

Advanced Electronic Mate-
rials and Applied Mathe- o
matics: .

NASA/Headquarters

Man/System Engineer

NASA/Marshall Space Flight
Center

Aerospace Engineer AT

NASA/Marshall Space Flight '
Center

. /
Invented an air purifica- '

tion device to Yeduce the
gases in smoke,

Mﬁterials Consultant
NASA/Goddgrd Space Flight s
Center’ ‘

Lt S

‘Electronic Engineer

NASA/Kennedy Space Center

Made cosmetic products for
Black women (included
straightening comb and a
hair softener); was one of
first American women\;o s
bécome ‘'a millionaire by’

her own.skills, e
&

One of six Black scientists
involved in the development
of the first atomic bomby.
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L : OTHER INVENTIONS BY, BLACKS*
— > ‘ N
Name ' °
o Invention -
Allen, C. W. Self-leveling table
Ashbourne,. A, E.f Process for preparing coconut for
“domestic use .
' . Biscuit- futter ° ‘ '
, ‘ Refining " oconut oil .
: -~ < Process of;treating coconut
. N . “ / . ° / .
Bailey, L. C. *  Folding-bed .
Binga, M, C. Streét sprinkling appkrgtus T
. . 7 .
<« \

Boone, Sarah "~ Ironing board
Brooks, C. B. . Streétisweeper )
. ° e .
Burr, J. A. : Lawn mower !
Butts, J. W. Luggage carrier . /////

s

Ice Cream mold

/_glalle, A. L, ' .

.Dorticus, c. J. ‘Machine for,embOSSing photos g
Photographi¢ print wash

Hawkins, J, Gridirpe &

Hunter, J. H. Portable weighing scales .

N

w .
0 - v \ s

Jackson, Augustus IcexGream-"".,
) % P

Johnson, D. Grass receivers for lawnmowers

Johnson} W. Egg beater )

Leslie, F. W, Envelope seal ‘ ] O
" Miles, A,/ : ’_,Elevator

2 '\2&‘: N

Murray, G. W, Cotton Chopper = )

: Pﬁnd&, We . ) Folding thair .,
R A ¥ "\5‘
Purvis, William Machine for making paper bags !

-

“~

Date

November, 1898

June; 1875

Novémber,.1875

July, 1870 -

-August, 1877 .

July, 1899

July, 1879

Ma;)‘\.1892'

May, 1896

February, 1899

Novembef, 1899,

February, 1897

April, 1895
April, 1895

March, 1845 .
November, 1896
‘1832

June, 1890

ﬁebruary, 1884

September, 1897

Octoher, 1887
. . . -~
June, 1894

June, 1889. s,

"1884, -

~ ) . L4 ,
*Selected ¥rom The Negro.Almamac, Third Edition (see Bibliography),
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", Ray,.L. Po —
‘ t
Standard, J.

‘ Swe'eting,‘ J. A.
"White, J. T.

. \ .

" "Winters, J. R.-
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Dust pan . . .

0il stove

Jé - A
' , T ) M
"Cigarette rollgr ; .
v h ‘
Lemzﬁ_squgezer i )
Fire escape ladder ' )
we .t ’
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August; 1894

October, 1889

November, -1897. _ -

December, 1896¢

Audust, 1878 .
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-
.

Hispanic Contributions to Science Medicine And- Technolqu, a compilation off

historical, and biographical data, can be used both o extend and enrich the regu—

lar curriculum and to strenghten cultural awareness, appreciation, and pride..
goals may be met when, for example, a~discussion of the mervous system includes

mention of the WOrk of Nobel Laureate Ramon Y Cajal or when the contributions of
~ 8such prominent scientists as Juan Vucetich (finigerprint classification), Dr, Domingo

, .Liotta (heart -transplants) or Dr. Luis Alvarez (hydrogen bubble chambers) are
fdescribed. g ,

N

-—

Hundreds of men and women are 1isted among’ them some of the world's most prom-

inent physicians and scientists, Classroom recognition of.their many and impor-

tant achievements--an acknowledgement that accomplishment knows no racial or
ethnic boundaries--can benefit both Hispanic and non-Hispanic students,

v

o3
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<. - IMPORTANCE OF RECOGNIZING CONTRIBUTIONS OF HISPANIC* SCIENTISTS - \
| . ) R

Y
" Heroes (examples, role models, those of whom it can be said "If he/she did it, \
so can I!") are especially important to minority students Beeking to change the
patterns of the past, Because 1littie has been written-~or taught--about: the' \
éccogplishments of Hispénics, especially those in the fields of science, msdicine,
e

, and £eéhnology, students have not had the opportunity to identify with Hispanic \
"herdGes" Jin these areas- )

(3

'

\
v

Achievement is not--and should never appear to be-~the sole province of. any pne
group or culture,

one suffers,

|
When limited vision is allowed to distort-this reality, every= y
A knowledge and appreciation of the many and significant contribu-

\
tions made by Hispanic scilentists can--and should be--a part of the education of
all students,

-

) - . |
|
1

v

X - A HISTORY OF HISPANIC SCIENCE

& L e
. .
D

- Hispanic science which’has roots in both Spain and the New World lands of  Mexico,

Central and South Amerfca, has, over the centuries, born the stamp of many differ-
.ent cultures, ° “

~ A . » .

. Thg‘cave wellers of the Paleolithic .Era’ (the time when humans first learned to-

- handie and shape materials, to use fire, and to study the animals

‘encountered), showed a talent for biologicgl observation; a trait\revealed in such

remarkably accurate drawings of animals as.the well-preserved paintings of standing

and squatting bison at Altamira, ‘Spain., Painted in red agz outlined in black,

thege .Pictures were the work of a people who took great pains to mix their colors

.properly. They used $oot to make black paint, and iron for the red and-yellow

colors. Their paints were stored in bones (especially skulls) then mixed with.
water and applied to the cave walls with fingers and brushes.

d plants they

N .

*‘In'Roman Times, "Lucius Cornilius Balbus, a mathematician born in Cadiz (a city
ﬁpunded by the Phoenicians) .during the early firse¢ century B, C., became Caesar 8
chief engineer and later, a prominent government of£icial.

From the fourth gcentury until the days of the Moorish invasion, the expansion of
the Roman Empire and the-spread of Christianity impeded the progress of’science,
*The rleed to’.conform to established belief or face a charge of heresy, and the

tendency to limit the practice of science to churchmen, combined to make this an
era of scientific stagnation. .

]

-/

~ ‘“Isidore of Seuille was perhaps the best known Spanish scholar of the early Middle

Agess.a time when the study of natural phenomena was considered by many Church
authorities to be an affront to God:; His often’ credulous Etymologiae, a 20 vol-
-ume encyclopedia of the arts and sciences which salvaged much of the learning of

4 .

?

1 I:C . ‘;'\:“ - ) i N 30 . '. . "v

%
*Hispanic refers to a person of Mexican, Puerto’ Rican, Cuban,nﬁentral or South

Amer%can, or other Spanislh culture or.origin, regardless of race or country of
birt . e . o 31 ¢
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the Greeks,L 8 one of thg‘most influentiaﬁ'works of the ‘time, (Strangely, he
declared ‘the reading, of heathen books ‘a heresy because he believed an increase
in learping megnt a corresponding increase in the sdu of pride.) 1In an era .

when, the church was just co ’pg to terms with the popular science of astrology,
Isidore accepted many, of its’tenets., He distinguished, however, between natural
‘astrology (im which the noon influenced plant and animal life and ‘controlled the -

humours of man) and superstitious astrology (which dealt with»predictions and
prophesies). .

[N

b

Early in the 8th century A,D., the ‘conquering Moors entered Spain, byinging
5with them knowledge of‘hrabic, Hindu, and some Gréek science, For several cen-
“turies Spanish science was.to reflect the contributidns of three widely diver-
gent cultures--Moslem, Christian and Jewiqh. . -
The ninth and 1Q0th centuries saw the creation of a remarkable and distinctive
Arabic civilization in Spain and a stage of development unequalled then--or for
many centuries later~-in Christian Europe, Cordova, the seat of the Moorish

' government, had at its height for example, some 200,000 homes and miles of paved
' and lighted streets. The Emirs (rulers) of Cordova became, as had their prede-

cessors in Asia. patrons of lealning. Thanks to their influence, Spain- became a,
wealthy, enlightened country,, Loving luxury, the Spaniards encouraged the
making of- rich leathers and fine swords; the raising of Arabian horses; and the
development of such ne "AHuStries as silkweaving, glass and paper making, and
enameling, Silver wag mined at. Jaenj pearls found at Catalonia; and coral

‘takén from along the Andalusian, coast, The Persian garden (now reflected in

the typical Spanish g rden) wag introduced, as were the exotic semi-tropical
fruits, vegetables, plants;~and trees whose growth was made po?sible by new
irrigation techniques.,

l)

At first the fatalism inherent in the Moslems* faith inhibited the pursuit of
scientjfic studies unrelated to' manufacturing or agricultural procedures. The
Spanish Jews' involvement in pure-'sciencé spurred the Arabs' inderest; however,
and because contact with the Jews was not as limited as Wwas that with the
Christians, they were soon on the way to, what has been called’ the golden age
of Moorish science.

’

~

That age was indeed a golden time, a period when a single }ibrary contained
over 600,000 volumes; when 400 camels were required to transport the books of

a prominent doctor; and when’a wealthy man might donate upwards of 200,000
pieces of gold.to found a college (Sedgewick & Tyler),' Cordova became the cen-
ter of scientific investigation with medical knowledge, in particular, being
much sought after, It was here, too, that veterinary surgery first became a
full-fledged science, . “

Botany;—pharmacy, astronomy:'alchemy, metallurgy, horticulture, and abori-
culture were among the¢ popular studies of the time, Algebra and other mathe-
matics; were put to practical uses, A mariner's compass was invented. The t
Giralda, the first observatory in Europe, was built in Seville; astronomy then
beegme so popular that rich students were soon building private obgervatories
for’their own use., - - . en > ,
Because pilgrimages to Mecca were a reliéious duty for the devout Moslems,
travel, with stops at the major citigs of the time, became commonplace. On
these jouyneys, scientj?ts visited their colleagues in other areas, copied

"y
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manuscripts, and discussed new dis&overies. As all spoke the same 1anguage
their knowledge soon spread throughaut the empire, (From there it t
- to France and Italy, the low countries; Scotland, and England),

The Jews, many of whom spoke the Moors language, shared in this s
exchange, Unhampered by the Christian religious restrictions regarding dealings
with infidels, they found the whole of Arabic literature available for their use,

Most, Christians of this period, in~keeping with the teachings of their church,
saw the world and its contents as finite and subject to the inevitable destruc-
tion awaiting all things mortal, an attitude incondycive to scientific research,’
Curiosity .and heresy were too closely related for comfort and many regarded
science as a tool of the oppressors., The sciences of ‘astrology and alchemy
were practiced, however, One of the best known Christian astrologers and chem=-
ists of the, time was Hugh of Santalla who worked under the patronage of Michael,
Bishop of Taragona, His writings included the earliest Latin version of an
alchemy text, work on geomancy, and ‘two treatises on spatulamancy.

Id bringing scientific knowledge to Christian Spain, the Jews again took the -
lead. Well-edueated, with a fluent command of language, they worked in groups |
of three or more to trdhslate the writings of the Arabs, Arabic was rendered
first into the vernacular or Hebrew, then into Latin, then into popular liter-
ary form, Many technical terms uld not be translated and so the language of
the Medieval Latins (and by extéﬁzion, today's_English) was enriched with such
astronomical and mathematical terms as azure, zero, zenith, cipher, azimuth,
algebra, and nadir, The 10th through-12th centuries were a high period of
Jewish learning in Spain and their works, whether origfal or translated from
the Arabic, greatly influenced the directions taken by Western thought, - (A
list of the great Jewish and Moslem scientists who were residing in Spain, circa

900-1200 a,d, and who helped direc&_the course of Hispanic science is imcluded
in Appendix A).

Tt

. As Moslem control weakened (a trendswhich could be seen by the end of the 1llth
century, though Moorish scientists would be a part of Spanish history for years
to come) and the Jews became ever more isotated from the mainstream of Hispanic
1ife, Spain and its‘science grew increasingly western in orientation,

4

Alfonso X of Castile (1221-1287), whi® not the most successful of Spanish non=
archs, was so noted for his scholarship, encouragement of learning, contribu-
tions to law, poetry, and the recording of history and commentaries on alchenmy,
that he became known as Alfonso .el Sabid (the Wise), -The revised.planetary
tables he ordered prepared (based on the Ptolemaic view of the universe and
known as the Alfonsine Tables) were the best available for the next three cen-
turies, He is also remembered for commenting during their preparation that had
God sought his advice during the days of creation, he ‘would have recommended a

simpler design for the universe. Several centuries later a moon crater=--
"Alphonsus'-~was named in his honor.

. »

‘Arnald of Villanova (1235-1311), an alchemist, was apparently the first person.
" to,notice that wood burning in a place where the entilation was' poor gave off
toxic fumes, He thus,.effectively, discovered carbon monoxide, and was the’
first to prepare pure alcohol. He was also one of thé earliest proponents of
the Hippocratie method of observing and recording disease symptoms, A'believer
+in astrological alchemy, he thought the seven planets' controlled the seven
metals, "as thei did the organs of the human body.
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Peter Galle o (1236-1267), prominent churchman and first bishop of Cartagena
1250«67), translated Aristotelianzoology from an Arabic abridgement,
Alphonso of Cordova, a physician (circa 1340), was one of the first persons to
.o, distinguish between ordinary boils and abscesses and those resulting from the
plague. He wroté .a well-known book on the plague of 1348, ’ ‘

The False Gerbgr (circa 1300), believed to be a Spaniard, was the first to de-
cribe sulfuric acid, the most importanﬁ chemical,used .today, - That digcovery
"(along with that of other: strong acids) was the’ greatest. chemical achzcvement

of medieval times,. It made possible chemical changes not’ chdanged with vinegar, .
the strongest acid previously known, '(One or’ two Arabic schelars were also known
as "Gerber" and. they were also confused’with a famous alchemist of that name,)

(A list of the famous Moslem and Jewish scientists residing in Spain circa 1200~
1400 'A.D, is included in-Appendix A,) *~ °

-

e N <

. The Renaissance years (1450-1600) were a time of revolt against the ideas of
/ " the Middle Ages, especially those showiqg the influence of such Arabic scholars
.as Avicenna and Averroes (see Appendix A)., Unlike their Medieval counterparts
~ who often’ displayed a fear of novelty, the scientists of the: Renaissance sought .
-z the unusual, the revolutionary, They were, in-a sense, dilettantes, studying
B sclence for its own sake, As an avocatiOn, science conferred great prestige )
but in those years (and in most of the century- to follow)' "working for a living"
was regarded as beheath the dignity of the educated aristocrat. Physicians, -
.~ even eminent ones, were generally podrly paild men of modest ‘socidl backgrounds,”
men engaged in a profession tainted by Judaism. Ranked even lower on the social -
scale were those in the manual trades of surgery and chemistry, There were no,
outstanding names in physics or pure math, studies frowned upon by the educa- °
tors of that era, This was a time of exploration and conquest (made to spread
oy *. the gospel and fill the royal treasuries), and the beginning of the modern Co-
. lonial age; a time whed the sciences necessary for taking and developing new
lands (botany, geography,; metallurgy, medicine,, map-making and.navigation) came .
into prominence° a time when Spain became the first of the great World powers,
- 9 ‘s :. 0
»# - It vas also, unfortunately, a. time.of persecution' the time of~the Inquisition )
and of Calvin; a time when new and foreign books~--and ideag--were banned by the
_ Church; wham Spanish students were forbidden to attend the Universities of other
countries. : ¢ . :

' The exploits'éﬁd Lconquéests of the- great navigatora and explorens, their dis- - J
coveries of new lands and new wealth, and their harsh treatment of the Indians .
are well-documented. Less well-known are the ‘scientific and medical discover-, ‘
ies ghat weré a natural outgrowth of the age.ofrexploration. - C
- During his first crossing of the Atlantic; ‘Columbus (a Genoese) with the aid '}
~. of hig Spanish, crew, redigcqvered declination, the angular ifgerence in di- J |
rection between true north and magnetic dorth,- His observa ions (further ones
~were made when returning from his second voyage) prompted new studies of ter-’ o
restrial magnetism and in 1525 Felipe Guillen, a Seville pharmac¢ist, built a o
combination sundial-compass with which to measure declination (the first of \\
many., such devices, few of ‘which were truly syccessful), ' |

e ] N
Di_go Alvarez Chanca, court physician to Ferdinand and Isabella of Spain, was <§;
one of those who joiged Columbus on his second voyage to the NGQ\WOIld He is {

. . . > .,
4 . \
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credited with savidg the lives of Columbus and ‘several others who wer®@ stricken
.with malaria, The author of a rather remarkable account of the New World that
.he observed during his three month, stay, Chanca also chose the location o¥ the
first. permanent settlement {Isabella, Haiti) and wrote a study of the’ treatment
"of pleurisy. Another physician involved in the care of Tolumbus' men was. Rodrigo
Ruiz Dfaz De Isla, who treated them for syphilis upen their return.- Syphilis
and ‘pellegra, which was diagposed as resulting from a diet centered too heavily
on corn,(two diseases previously unknown in Europe) were first seen among Co~

- lumbus' crew. (Gaspar Casal, (1679-175§7 who.has been called the Spanish Hip-

~

pocrates, was the first physician to fully desg¢ribe pellegra, a condition he
called mal de la.rosa, To this day, pellegral 1esions on the back of the necK. .

are called Casal s collar or necklace ) . " R

Don Martin F.~DeEnrico\(b. Seville ‘circ 1450,‘dg 1519), navigator, authon of
"books on geography and founder of the ¢ify of Santa~Maria, Sti, Domingo, is\re-
4 membered as the man who, at the Isthmus Af Panama, first noted the differe e in
~the levels of the Atlantic and Pacific Ockans., ', )
A
Among the early Spanish visitors to the Americas were botanists naturalists,
and geographers interested in studying the New World,

Nicolas Monardes (b, Seville 1507 d. circa 1578), a hotdnist, physician and
uthor), ‘recorded some of the earliest botanicakt and zoological descriptions of
thé West and East, Indies and: acclimatized a npmber of American plants in Sewille,,

(The botanical genus Monarda in the Linnaeus class of Diandria 18 named for him,)
- . . " P 13 .

‘Péru, Among his books ‘was one describing the plants and animals,of Peru ahd
Mexico, Known~as the PIdpy of thefNew World, he was’ the £irst person to

scribe the symptoms of Mountain Sickness - (Acosta s Disease) the discoverer of
a simplified~modification of the amalgamation process used in silver mining;
and the developer of 4 system, of‘plant and animal,classification. (Bartolme de
Medina is credited with first using mepury to extract silver; . Juan Caielaéna _
with the inventidn of capellina, whigl made possible the recovery of the mercury .
used in Medina's process;fand Cristgbal Irango, with the invention ‘of a hydrau-
lic pump used in mining,) «. fgf( . -

L ¢

José De Acosta (1539-1600) spent thé years from- 1570 ,to 1588 as a mission:;yxin

Another missionary who traveled in Reru and Mexico, Fray .Agtonio Vasquez De
Espinosa (1570-1630), is remembe for his books on his trgvéls and on th'
" West Indies,* and for‘describing the preparation of mercury» rom cinnabar,

Gonz!!’ Fernandez De Oviedo Y Valdés %b Madrid 1478 d. 15 7) was the author
of the first natural history of America, the sttorca Generdl Y Natural De -Las
Indias Oceidentales; 'a book in which he described a wide va ety, of mammals,
'edible and medicinal plants and birds,

e

Juan Diez Freile, the \first mathematician in the. Americas, wrote the first book
of accounting published there,’ while Diego Garcia de Palacios wrote the first
New World book on nagdg construction and navigatipn and Pedro Paz, the first
general arithmetic _text,,

° - .t

s

Pedro Barba (1608-1671), a physicia:, wrote the {brst treatise ont ‘chicona bark

and its.uses in the treatmégt\of malaria, '(Later, Bernado Antonio Gomes isolated
quinine.) Francisco Braco (16th century) wrote the first Spanish language medi-
cal book published (1570) in’ the Amefitas. It included the first description of




tabardillo (Mexican or Sbanlsh typhus). An e€arlier work (written in 1500

in Nahuatl; the language of the Aztecs) resulted from the efforts of Martin ..
De La Cruz, . ) ¢ - .
The teaching of medicine came to Mexico in 1525, 1In 1551, the University of
Mexico opened.and in 1580, a Chair of Medicine was established Pedro Lopez,
the medical school's first graduate, founded: a leper hospital in St, Lazarus,
The First doctor in Puerto Rico_ ‘(one Villalobos) came to ‘that -island,. then
called Borifiken, in 1510. The first New World hospital opened in Santd Domingo*
in 1503 and, in 1523, a hospital for Indians suffering froy diseases introduced -
by the Spaniards was built, s

Alvaro Alonso Barba (1590~ ? ), a priest and metallurgist, went to South

America circa 1609 and settled in Lepas, Pexu in 1617, He described the amal-
gamation process used in the mines of Potorsi; wrote a detailed' account of the .
ores and metals of South Ameg@ca, described the generation of metals; discovered ™

a process for extracting gold; silver, and copper by boiling with a salt solu-
tion, and mercury in a copper kettle} and d#escribed the extraction of these -

metals by fusion, . . ﬁf“ -
Don Carlos De Sigiienza (b, Mexico City 1645, d. 1700) was one of the first \~“\ ™
prominent scientists born .in the New World, A Jesuit priest and astronomer, - S
.he taught mathematics and astronomy at the. University of Mexico, wrote books

on astronomy and studied the comet of 1680. “ ’

1
- Leo Africanus (b. Granada circa 1494, d. circa 1552) was a Spaniard whose ex-
plorat#ns took him far from the Americas. He traveled extensively in Africa ‘
and on one. trip ascended the Nile from Cairo to Assuan, There, he was captured
by pirates” and sent to Rome where he was converted to Christianity. His ’
‘- Degerittione dell 'Afrmca was for many years the only source of knowledge about °
|
\

the Sudan and, unti1 “the 19th century, the primary source of what was known
about Islam, .

Francisco ‘Diaz (1550~ -1646), petsonal physician to.Phillip II_and teacher of
philosophy at’ the Alcala 'de Henares, traveled in yet another direction--to the
Phillipines in 1632 and later, td& China, He is bést known, however, as_ the
founder of the medical specialty of urology and for his publications on kidney,
bladder, and urethral diseases, .

Perhaps the best known Sphnish physician of Renaissance times was‘Michael
(Miguel) Servetus (Servet, Serveto) (b. Navarre 1511, d. 1553), A tormented
man whose religious views were considered heretical by both Catholics and Cal-
vinisvs, he was, first and foremost, a classical scholar, He injected his
scientific ideas into his religious books, some bf which ‘were hard to distin-
guish from his theplogy. Believing that the blood carried with it the divine
spirit, he decidet that knowledge 8f the soul&;as dependent on knowledge of the

flow of blood .throygh the body. . His studies Yed him to discover the lesser or
pulmonary circulation of blood and the purificdtion of blood by the lungs., He.
explained- digestion as a source of \animal heat and was one of the first people

to teach that the venous and arterigz-systems connected outside the heart,

These ‘ideas and discoveries were burled among his religious writings and thus ‘
remainéd, little known, understood, or accepted, The bulk of his writings, ‘
particularly his rejection of the trinity and opposition to infant bagsism, ’
were all too well-known however, and led to his condemnation by beth the In-

~ .
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quisition and Calvin, He escaped the clutche§ of the foiéer pnly'to e cép-?
tured ‘and burned at the gtake on the order of the latter. .

Other notable Spanish scieqtistg of this period were:

,“ﬂnﬁrés De Lagﬁha (b: 1499, d. ? ), anatomigt and per%onal physician to Charles
V; he gave tHe first description of the ileo-cecal valvule.

Juan Almenar (flourished 1490);, author of one of the earliest extant descrip-

tions of syphilis and advocate of the mercury treatment for this disease.

Juan Bautista Herrara4(1530-1597), a noted mathematician, architect, and trans-

lator who founded the Madrid Academy of Mathematics, verified maps of India and-
" America, furthered the knowledge of Arabic math in Spain, and was in charge of

the construction of the Escurial.Palace and the bridge at Segovia,

Juan Andrés (flourished 15th-century), was uﬁg/;uthor of a math book and a
noteworthy description of finger symbolism, - ' .
. AN - .
Luis Vives (1492-1540), was a famous advocate, of advanced educational_theories e
(including aétive participation by studegts in the learning process, physical -
- training and activity, and education. for women), international peace and curing

poverty, and wrote the first modern treatise on msychology. ~ ,

- Juan Pablo Bonet (b, Aragon 1575, d. circa 1630), a physician who. devised ‘a
method of teaching the deaf and mute to speak and communicate with finger spell~
ing and who’ authored an alphabet for their use. . s

. Lot > 4 ‘
Francisco Solano De Lucques (1685-1736), physician and author who wag the first

western doctor to insist on the use of the Pulg# in prognosis and who described
. three types\'of pulse, * - 4 :

José Quer Y Martinez (1695-1764), a botanigt and physician .who traveled exten~ .
‘gively throughout Spain, Italy, and Africa and made studies of the plants native

w

to-those countries, The founder of Madrid's Botanical Garden and head of Sev-
eral sci‘ftific expeditions, he authored one of the first published works on
Spanish Blants,’ . . iR
- @ ’ ‘ I,
The Indians of the New World--the Incas, Aztecs, and Mayans--were®also notable 3
for their scientific achievements, . . ' T ; s &

. /. .
The Inca empire of Peru resulted from the union of many previously independent’
+-tribes, Political maneuvering and frequently, force, were used by the Incas to
orginize these tribes into & nation in which land management (terracing of «. >
mountainsides and digging 6f canals for irrigation) and food production resulted
from joint effort. Although no new techniques were introduced, a surplus of
food resulted and hunger was ynknown., The rulers, kept in luxury by the labors -

of their people, then had’ the time ahd inclination to indulge in intellectual
pursuits, , i .

. .1

’

Architecture, metalwork (used for ornamentation, not'toéts); astronomy (a study
which led to accurate calendars and the belief that the sun, moon, and stars
were divine), math (including the use of knotted quipas or striﬂgsf?bf record
keeping) and the techniques of warfare were among their stientific'accompTTsh-
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.nium B C. dindicate the use of Caesarean” delivery techniques.

ments.- Medical techniques igcluded the use of cotaine as an anesfhetic, espe-
clally when amputations were performed., This was done as early as the first

millenniumB.C., some 2500 years before the Europeans learned of the prdctice
and nearly 2900 years before they adopted it. ©

i

Inca~Rocca, the fifth or sixth:king of this remarkably advanced nation, was per-
haps the most notable of these rulers, An ambittous ledder, whose plans for .
territorial expansion included the conquest of neighboring tribes, he faced and
sOon_selv6d/the problem of how to send his, watriors over steep mountain slopes™ ‘:~
and dangerously torrential rivers, His solution was to design the swinging
bridges for which he and his nation became famous. Woven of osiers or willow
strands braided together in 3's, then 9's, then 27's, with sides and railings
fastened from high spot to high spot across the ravines and gorges, these
bridges were wide enough to allow two or three men to walk’side }y side and so
impressive that many of the tribespeople he planned to conquer came voluntarily
under his rule. (Today the highest r itrsthe world--high point, 4830.5
meters--can be found in these mountai esigned by Henry Deiggs, this line
was coEp}eted nearly 100 years ago.) i ] :

<

-

-

The Aztecs of Mexico were also noted for their scientific and medical knowledge
as fiere the Mayans. Among the® Aztecs, the use of anesthesia was known and the
medicinal propertieg-ef—various herbs classified. Sarsaparilla was uSed as a
diuretic.fn the treatment of kidney ailments and rubber as plasters for rheu-
matism and pleurisy vi¢tims, Ceramic ft,pres dating back to the first millen-

Hieroglyphic and pictogiaphic recordings of current events were made by paintidg’ {
on both sides of long strips (approximately 6" wide and up to 34' long) of
amatl paper (made from the maguey cactus) or-hide, cdated thinly ‘with lime,
These same people also developed the mathematical concept of zero, ):kt
{ ’ A

Though unfamiliar with the wheelblthe Aztecs built great temples and pyramids
and, on an island in Lake Texcoc which hgp been’enlarged by*a system of
drainage canals, the fabulous lake city of Tenochtitlén was built, Protected

from invaders by the use of draw bridges, some 300,000 people lived theré and
boats were used for house-t o~house travels (Recent archgological findings have
revealed that some 500 years ago another Indian tribe, preSXEably the Mollo
descendents of the Tiahuanaco people)oﬁ Brazil, base& their architecture on the
trapezoid. There .is speculation that“the use of this most unusual shape may
have been the result of a rare geometric conception.)
These people, who made decorative use of gold, silver,. and precjous jewels, are
best known for the accuracy of their astronomlcal observations”and their carVing
A{.Jthe sunstone (calendar stone), which recorded the cyclic movements. of celeg-

ial bodies and made possible ‘the prediction of eclipses and other events. Among

. 1ts markings, based oni a 365 day year, were ones showidg the 18-year, eclipse

-~

cycle of the moon, the number of days in the synodic "years" of Marg and Venus

-and the 19 year period, in which the phases of the woon will occur the same . |

days of the year, (A second calendar, the "tzolkin", was used for religious '
purposes énd was based on numerical rather than astronomical calculations.)

hundred years before the Romans devised tpé same solution, the Mayans added an
extra day every four years and thus created a leap year, Thelr system of num~ -

|
.The Mayan's calendar ‘was even more accurate than that of thé Aztecs, Five ‘
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. : bers .one of the most_remarkable ever invented; with only three figures~-a
’dot, a stroke, and an oval--they,could write numbers of apy size. At their .
Caracol (observatory) a2t Chichen Itza (in Mexico), alignments - -made along pas- =

- sages cut;in the walls allowed observers to plot~the pOSiti?n of heavenly bodies .
/;agsinst the "passage 's edge. _////’ o . . ‘

Theif pyramids, built over 1000, years before the birth of Christ, reveal the .
~ amazing extent of their engineering gkills,  These advanced ‘civildizations=--sbd
reminiscent of the early. Egyptians that- some reseanchers believe they must :

once, have been in contact--are an'important parc of the hisgory of Hispanic - y
culture--and science. '

. .
/) From 1700 to 1900, Hispanic science in both‘S;; ol and new worlds niade great
strides. Among the best known scientigts of- Sp during those years were: R
[ J ~ . . N\
Pedro Vi;gili (1699 1276), a’ surgéon an atomiSt, founded the~ Navy Surgical

'Colleges at Cadiz and Barcelona and- is rem mbered fqr, performing a tracheotomy
on a,jatient suffering from quinsy.

/.'Do, | 7 K
Antonio De Gimbernat (1734-1816), a‘§urgeoh’and anatomist, ort gipated the L 2
spinal method for opera inx.for crural hernia and, in 1768, d monstrated the'
Lacunar Ligament (still own as Gimbernat's Ligament)

0*" .

Antonio Jos&-Cavanilles (1745 1804), the botanist'who became the director of

the Royal Botanical Gardens at Madrid and, ninder the’ commission of ,the king,

* * studied tbejplants “and natural history of Spain, wrQte many ooks, gicribed

numerous new plants; and was_a proponent of’ the Linnaean‘system of,  békany.

Mariano Lagascar (76~ 1839), a biﬂ‘.’anist and author directed the Botanical
Gardens-of Madrid; ‘taught*at .thé University ‘af Madrid; made (in 1803) an ex- .
pedition to classify Jpanish flora; and discovered a species of cpdhear lichen - .
used to prepare litmué‘pGSEt. . T, ’ L
“q N s o . . . ) ’ &
__gustin De Betancourt Y Molina (b.»"“7 d, 1824), SpanIsh engineer and inven-~
L tor in the service of Russia,. founded" that untry's engineer corps and a high -
- school for exact science; studied the elasticity of saturated Wwater vapoigéwas
the first to experiment with the elasticity of other\ vapors (i.es alcohol vapor),
" calculated 'the steam pressure curve of: water from 0°-135° C, (with Bieguet);-
invented a telegraphy and built an earth windla8s (capstan) “whose cable was
wound several times around two drums equigped with screw-shaped rouqﬁ timhers.

:

2 : 3
" Mmuel Garcia (1805-1906), a mdsic ‘educator (was Jenny ;IEETE_EEEcher) and in- °
ventor who, in researching’ the physiology of 'the voice, invented the 1aryngo- ‘

gcope to examine the larynxes of his pupils and thus laid, the foundation for. e
the modern medical gtudy of the 1arynx. . Y . . o

® - "“-u—-

‘, Jaime Ferran Y Clua/Ll849-l929) founder of the Bacteriology Institute of Bar- : K
celona and student 6f tholera and immunization, acpieved fame by immunizing j
against chelera in man (some 50,000 in Valencia, 1881—85) and advocating éimilar .

. treatmént for other‘dispaqes, ' . ~ o '

» . . - / .

« Carlos Ibanez de Ibero (1825-1891), Barcelong geodesist who directed the Geo- *
graphic and Statistic Institute of Europe, serveIl!'}president of the Inter-

national Commission on Weights and Measures from 1872 to 1891, andﬁ?ecognized N

. =~. the geodetic‘junction of North Africa to Europe. R N ,
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Spanjgh scientists known for their work in the New Worldvduring this era dri
: . _clude. A ] ; ) ‘ - ) . .
Antonio De Ulloa (1716-1795),  was a member of the French Academy of Sciences' *

s expedition to Peru tqQ measure the degree of meridian at the equato and founded
an observatory at Cadiz.:

AR

¢

José Celestino Mutis (1731-1808) botanist sent to New Granada (Colombia) in
1760 who collected and studied plants and was the first to distinguish among
various species of cinchona, * > o

- -Félix De Azara (1746~1811), a naturalist and military engineer who,’sent to
settle a Spanish—Portugese border dispute in South America in 1781, .remained
P for 20 years; collected geographical  dataj; wrote a ‘study of the natural history
of Paragugy; and became probably the first and most thorough of South Américan

naturalis s and students of animal life. - ’

Y

g Don Fausto d'Elhuyar (1755 -1833), a mineralogist who, after analyzing (with his:>
older. brother) the mineral Wolframite (found in a tin mine) and succeeded in :
isolating from it the new metal, Wolfram (tungsten), was made director of the .
mines® of Mexico., . .
. Andres Manuel Del Rio (1764-1849), a mineralogist who, in 1794, was seat to
\( Mexico City to be a professor at the, School of Mines established by Elhuyar
and, in 1801, discovered a new meta']{ erythronium (vanadium), in lead ore.
_ Cofivinced by other scientists that it was really chromium, he gave up: his claim
. to the discovery. (Itdgas later rediscovered by Sefstrdm), = .
N - L (
- * A number' of New World scientists came into prominence during these years. In- |
% " - cluded among them were: ‘ . - -
Juan Ignacio Molina (b. Guaracalen, Chile-1740, 4. ? ), a‘naturalist and priest,
founded a library at Talca, Chile; studied the natural resources of Ghile; wrote -
‘ historical, geograpirical, and botanical work; ’and for whom were named severai
~ genera of plants and a town in Chile, ( i

°

.

Jose Antonio Alzate Y Ramiriz (1738-1799), Mexican astronomer, geographer, and

. . priest directed scientific missions for both the government- and the Roman Cath-
olic church; founded the Diariq Literario (newspaper) in' 1768; made extensive
maps of Mexico; and wrote on suc _subjects as astronomy, physics, metallurgy,
silk growing, and the use of ammonia against gases in mines,

Francisco Antonio Zea (1770-1822), Colombian maturalist and politician, nade
scientific explorations with José Murtis; became a professor of natural science
and director of the Royal Botanical Garden in Madrid; returned to South America
in 1814, and fought there with Bolivar against Spain; served as vice president” .
of Gran Colémbia and minister to England; and authored scientific treatises and
a history of Colombia. S

Y v . s

s

. José Hipolito Unanue (1758~1833), Chile-born scientiét and leader, helped found
the anatomy teaching amphitheater at Lima, Peru; advocated the use of vaccina=-
tion; worked for cleaner streets, better schools,'and improved irrigation and
‘mining methods; wrote the famous The Climate of Lima; founded the San Fernando
. School of Medicine; and, after becoming involved in the political upheaval of
Peru, emerged.as one of its greatest leaders. . —
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‘Juan Vucetich, Argentine creator of a fingerpfint classification system con- ;
_ making possible the first known use of fingerprint identification at the scene

" Juan Guiteras (1852-1925), Cuban physician who served as a’ yellow fever expert

i Benigno Septien Y Bustamente, invented a surveyor s level; Silvestre Diaz-de ld .

- “pital in New York in 1800,

" Nobel Prize.Wimmers o .

. in the grey matter of the brain and spinal’ cord (demonstrating the system 8

" nexve cells and their processes, Born in Petilla, .a village in the Pyrenees,’

'Afgentinarborn physician and physiologist, Bernado Alberto Houssay (1887 D,‘ s

taining a million possible Uis y 8UbgTOUpS; is credited’ with setting up the

first police fingerprint identffication depaftment dn La Plata im 1891 and with ™~
of a cxime in 1892, (Hig system is still ‘used--alone or in combination with e
others-in many countrie’s of the world). .

£
-

in the epidemics-starting in 1881, became director; of Public Health in Cuba,

and a member of the-Yellow ,Fever Commission of the International Health Board
(Rocgggeller Foundation); discoveredsfilario Bancrofti in the U, S. and uncinaria -
in Cuba and verified the cause of Yellow Fever inaependently of Major Walter -
Reed's army board in 1901.° » -

Vega, the father of the modernd rubber industry; Francisco Estrada, invented an -
electric dynamo motor; Dr, Luis Jose Montana, known tor his methods of medical
investigation and observation; and Dr. Artur Hanna, who founded the French Hos-

. ) . »
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MODERN HISPANIC SCIENTISTS
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Five men of Hispanic heritage have won the Nobel Prize for their contributions -
to science and medicine, three in the category of medicine-and.physiolqgy, one i
in chemistry, and one in physics, . . 3 5

v/ -~ . .
"The earliest of these was Santiago Ramén Y cajal (1852 1934) whq received’ the,
Nobel Prize in Médicine and Physiology in 1906 for his efforts (using his im-
proved methods of cellular staining) in working out the connections of the cells

‘comptexities)$ in determining tHe structure of the eye's retina, and establish~
ing the neuron theory which stated that the pervous system was made entirely of

Cajal «(the son of & "surgeon of the second class"), Cajal was considered back-
wards while in school, and was apprenticed first' to a barber; then to a shoe- -
maker. Thanks to his father's tutoring, he was finally able to study medicine,
"graduating from the. University of Zaragoza“ in 1873 and, taking his medical de-
gree from the UniVersity of Madrid, After his compulsory Army service in Cuba,
"he becakie a demonstrator and professor of anatomy at Zaragoza, held, the Chair

of Anatomy at Valencia - (where he did research in bacteriology -and serology),
then, turning to his major field, histology; held the Chair. in that subject at
Barcelona. In addition to his work which lead ,to the Nabel Prize, he' authored -
pumerous, highly-acclaimed articles and books on the nervous system, and a num-  °
ber of popular essays, including a treatise on -colar photography. \

the first Latin-American Nobel Prize winner, received thatfhondr\ih the category
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of Medicine and Physiology in 1947. His award-winming research led to dis-

coveries of the crucial functions of the pituitary gland in the body, espe-

cially its effect on the course of sugar metabolism (demonstrating that a hor-

R

mone secreted by the pituitary. prevented the metabolism of sugar and that in- . 7

" jections of pituitary extract induted symptoms of diabktes) and enabled him to
demonstrate the complex interlocking hormonal effects involved, . The Juan Peron-

_ ‘controlled press of Argentina considered the Nobel.Prize a polftical affront to

Peron; Peron had removed Houssay from his University post because of his anti-
Nazi, pro-American opinions. "(Houssay's response was that "one must not confuse
little things--Peron-—with big ones-~the Nobel Prize".). Houssay, who worked
privately until Peron's exile in 1955, was then reinstated at the University of
Buenos Aires Medical School. He is also known for his studies in the' physiology
of circulation, digestion, and the nervdus system, and. for research in snake

" and spider toxins, ‘ ) © - N

. N '

Severo Ochoa (1905~ ), a Spanish-American biochemist, received the Nobel
Prize in Medicine and Physiology in 1959, A graduate of' the University of .
Malaga, he received his medical degree with honors from the University of
-Madrid; ten ddctor of science degrees from schools in the United States, Eng-
land, Spain, and Israel a law degree from the University of Glasgow; a doc-
torate of medical science from the University of Santo Tomas in Puerto Rico; v
and a Dr. Honoria Causa from the University of Brazil, fter leaving Spain in
1936, he spent one year in Gérmany and three in. England before coming to the
U,. 8. 4» 1940 (he became a citizen-in 1956) and becoming.(in 1942) a member of
the faculty of the New York Univeisity College of Medicine, Known fer his re-

" search on the chemical mechanisms of the bedy (especially how fiolecules of ©

carbon dioxide are incorporated into and liberated, from cempounds), his work
- (along with that of Lepmann) helped identify the two-carbon fragment, a key
compound in thé metabolic pattern, He is best known for his work on nucleic
. acid, and for isolating an enzyme (from a strain of bacteria) which reacts with
nucleotides when a second phosphate unit has beem added and which, when strung
together, form molecules of RNA, With synthetit RNA, unZike the patural RNA in
which.all varieties of nucleotides exist, he could start with one variety and
/build up one which was endlessly repeated. ) . ~ .
» ’ . * - \
Luis Walter Alvarez (1911- ), of the Lawrence Radiation Laboratory in Betrke-
ley, California, was awarded the Nobel Prize in Physics in 1968. Dr, Alvarez,
who is alBo a professor of physics at the University of California at Berkeley,
is known for his investigations of thé properties of nuclei and of particle
resonant states. The, co-discoverer of the cosmié ray East-West effeét, he also
designed the first neutron time-of-flight spectrometer; the first proton linear
accelerator; the first charge ekxchange (tandem) accelerator; ‘several hydrogen

. bubble chambers and bubble chamber film measuring systems; and was the first to

measure the neutron magnetic moment, A patentee in radar apd optics and member
of the Presjdent's Science Advisory Committee, his list of honors and awards
includes the Collier Trophy, the Medal for Merit, the Scott Medal,~California
Scientist ‘of the Year, the Einstein Medal, the Pioneer Award of‘the Institute
for Elec¢trical and Electronic Engineers, the National Medal for Science, the -

A. A, Michelson Award, and several honorary degrées. , , , .

.’LUlS Federico Behoir (1906- ), an Argentine biochemical researcher, received

the Nobel‘Prize in Chemistry in 1970. His major restarch accomplishments in-
clude, isolating glucose diphosphate, uridine diphosphate glucose, uridine di- -
- phosphate acetylglucosamine, the mechanism of glycogen, starch biosynthe31s,
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- and adenosine nuci§ot1des (fromigcorn’ grains), Educated at the University-of
-Buenos Aires, he spent several years as a research worker in the United Kingdom |
.. and the United States before becoming the director of the Institute of Bio- .
-chemical Research, Campomar in 1947, End head of the ‘department of biochemistry |

'Hispanic-Americans are a.small but vital part of nearly every field{of modern . o

"American colleges and universities,)

. oL - -
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at_the University of Buenos Aireg in 1962, The author of books on. human .
physiology and renal hypertension, he' holds a number of honorary degrees_and <;\
has received awards from the;Argentine Science Society, -th¢ Helen Hay Whitney >
Foundation, the Severo Vaccaro Foundation (Argentina), 'and the Bunge and Born

Eoundatign (Argenéfina).~

. o

Higpanié-American Scientists of the 20th Century ) "f\\\

science, Thelr numbers are sadly limited but théir contributions are both
extensive and exciting., Although college and university enrollment figures
indicate little change in the disproportionate representation of Hispanic
students in the sciences (see Appendix B for statistics on the still limited
representation of Hispanic-Americans in science), it is hoped that changing
attitudés, increased knowledge, and the growing number of new approaches ‘and
programs' being used to encourage their participation will soon bring about a
change in this situation. (See Appendix C for a list of some of the steps
being taken to involve Hispanics in medicine,) : -

On“fh, following iages are listed some of the Hispanic~Americans who have been
or are involved in the fields of science, medicine, and technology in the 20th
century. (Appendix D contains a partial listing of Hispanic professors in

Medicine/Biomedical Research

Dr., ﬁalter Clement Alvarez (1884~ 7)), famous American physician, author, and’ -
syndicated/medical, columnist, established the normal standards for human, blood
pressure and gastric juices; introduced the idea of gradients in the intestinal

+ wall; and made the.first electro-gastrograms of humans., Known for his research

on psychosomatic medicine, .neuroses, migraine, little rokes, and sensory‘epi-
lepsy, he is the author of a number of books (including Live at Peace With Your
Nerves, Practical Leads to Puzzling Diagnoses, Minds That Came Back and Incurable
Physictan: An Autobiography; articles and booklets; and was formerly editor-in-
chief of Modern Medicine, Born in San Francisco, he received his M,D, from
Cooper Medical College (Stanf®rd) in 1905, and held a variety of medical and
educational positions.before becoming a senior consultant and professor of med=-
icine at the Mayo Foundation.of the University of Minnesota, He was also the -
first Caldwéll lecturer for the.American Roentgen Ray Society, -

Dr, Silvio Baez (1915~ ), assoédiate professor of physiology at Albert

Einstein College of Medicine in New York City and director of their Anesthesia

Research Lab (current positions listed this booklet are the most recent men=

tioned in the reference books), is the:inyentor of.4 methéd for controlled sube’

cooling of cells under microscopic observation, and & method £or the measure-~

ment and electrographic recording of microscopic objects, A nﬁtivi of“?araguay _

and graduate of Asuncion Medical School, he has donme regearch in “the mechanisms e

concerning the behavior of small living blood vessels, the .reaction of minute i P

VesSels in germ free animals, laser irradiation, and hypertens}&q and shock. . «5§§%$§
3 . PRI
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*  his M.D, at Georgetown lniversity, -

Dr. Cesar Auguste Caceres (1927- ), physician, author, and developer of .- °
automatic flourescent antlbody screening devices for streptococci, is known A
for his investigations into the feasibility of using ultrasofjhd to detect -
heart disease and for his tesearch in, and publications on, the, fomgulation

and demonstration of automated medical data and signal processing, multidi-
mensional statistics, and analysis of acoustic properties of heart sounds and ' -
stethoscopes. The recipient of Superior Service Awards for his work with, the S
Department of Health, Educdtion, and Weifare, he is the authar .of @rith 0,
Schmidt) Computer Assisted Studies of Biomedical Problems, Biomedical Telem-
etry, and (with L. W. Perry), Immocent Murmurs. - Born in Honduras, he eéarned . °

., [N
\ -

Dr. Russell Ramon DeAlvarez (1509- ), professor éf\ehsgsgrics’a@d‘g?ﬁécnlogy
at Temple University School of Medicine in Philadelphia, -and Obstétrician and_-
Gynécologist-in*Chief at their Health Center, -has served .as a member on the

v

* sub-committee on chemotherapy for gynecological cancer of the National Cancer

Institute' (Ovarian Malignancy Section); as editor of thé Quarterly Review of:
urgery, Obstetrics‘and Gynecology; on the editorial board of the Western
ournal of Surgery, Obstectrics ‘and Gynecolqgy; and the editorial committee of
he Américan Journal of Obstetrics Gynecology., Dr, DeAlvarez, who is .

“known for his research on capcer in women, and lipid and water metabolism, was

born in New York City and received his M.D. from the University of Michigan,
¢ .. . .

Dr. Juan Angel Del Regato (1909- ), physician and therapeutic radielogist,

., pitals,

Dr.‘Domingg;LiottéA(1924-

. Devices to Assist the Faulty Heart and Heart Substitutes.

director of the Penrose Cancer Hospital in Colorado S#rings and professor of
clinical radiology at the University of Colorado - (Colorado Springs)>'is known
as the designex of a-lighting device used.for localizing<and outlining fields-. ...,
in clinical radiotherapy, He is the author of numerous works on .cancer, re~- i ~
cipient of many awards, past vice-president and*gold medalist of the Radiolog-
ical Society of North America, and censultant to government agencies and hos-

Dr, Del Regato was born in Cuba, received his Diploma D,Med, from the _
University of Patis, and became a' U, S, citizen in 1941, :

Dr. Hector Garcia (1914- ), physician, civic leader, and diplomat, was the
founder (and is*the present Chairman of the Board) of the American G, T, Forum,
a group dedicated to helping Mexican-American veterans upon their return to
civilian 1ife. Among his diplomatic positions have been- those ‘of alternate
delegate to the United Nations, member of the United States Commission for
UNESCO, "and Commissioner of the United States Committee:on Civil Rights. A-
native of Mexico, he .took his M,D. at the University of .Texas and was a major.
in the Army Medical Corps in World Wat II (receiving the Bronze Star with six

battle stars), o Nt e

? . ‘

) pioneered in tHe development and implantation

of }he first artifié;al heart in a human and the first paracorpos#®al circulatory
pump, and was project associate director of the Argific}al\ﬁqart Program at
Baylor University, The recipient of many awards, among them the Young Investi-
gator's Award from the American Society of Cardiology, he 'is also the author of
such works as Early Radiological Diagnosis of Tumors of the Pancreas, Mechanical -
Born in Argentina, he

took his M,D. and D.M.S. at the National Uﬁiversity of Cordoba,

Dr, Jdsep Gatrcia Llaurado (1927- ),‘a pfofessor and bibmed;cal‘researcher at
Marquette University in Milwaukee, is known for his investigations into aldo-
. ot K . . <
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gterone and it& role in metabolic alterations after surgery; the prolongat on Ty
of skin transplants by wuse of synthetic: adrenpecortical hormones; for demon-
strating the anti-inflampatory' effects of new steroids the effects of am~
phetamine on sodium and petassiym excretionj the connective tissue in arteries;

and the computer compartmental andfysis of sodium distribution in tissues,'

The

author of numerous publications on the construction of the first flame photom- \ .

eter in Spain, Dr. Llaurado (who was born in Barcelona),.

took his M,D; cum:laude

.from the. University of Barcelona and his M.S. in biomedical engineering
Drexel, Institute; he came to’the U. S. in 1957, and became a citizen 1in 1966.

Dr. Rafael Rodriquez-<Molina (1901-

medicine and a lecturer in clinical parasitol

)s physi n specializing in- tropical
at the University of Puerto

,4"‘Rico School of Medicihe in“San Juan, has done extensive work in various aspects-,
_of hookworm disease, trichiniasis, ascaris infestation, sprue and especially,

schistosomiasis.

The, recipient of a Bronze Plaque for his services-to the Pan

- Ameriéen Medical Association and one for his work in combating_ gchistosomiasis,

’ in .St.

g,

he is also the author of a bogk entitled Americanization of Manuel de Rosas,

-

Born in Puerto Rico, he received his M.D.. at the Medical College of ‘Virginia
and his D.M,S. at Colombia University.

Dr, Juan Mande{(Taveras (1919~

. ’ (s ’
), professor of radiology andaﬂ{rector of the

Mallinckrodt Institute of Radiology-.-at Washington University School of Medicine

and Radiologist-in-Chief at Barnes and Allied Hospitals, is known

for his research in radiologic diagnosis of CErgain diseases of the central

nervous system,

A past president of the Amerdicatt Society of Neuroradiology, he

authored (with Ross .Golden) Roentgenology of the Abdomen, (with Ernest Wood) °
Diagnostic Neuroradiology, and a number of articles,
Republic, he took.his M.D. at the University of Pennsylvania in 1949, and be-
came an American citizen in 1950, . &

Al

Other prqminént‘Hispanic-American doctors include:

Name, Place and -
Date of Birth®
Education and Awards

Dr, Elias Amador
(1932- , )

- Mexico
M.D.,, Escuela Nacio-
nal de Medicine, Uni-
versidad Nacional
Autongma de Mexico

Position

Professor of pathology
and chemigtry, Charles R,
Drew Post Graduate Medical
School and U.S.C.; .
Chief pathologist, Martin
Luther’ King, Jr. General
Hospital A

»

. Dr. .Guillermo Arbano ’Public health administra-

(1910- . ) .t
‘Paerto Rico
M.D., St. Louis Uni-
versity; M,P,H,, John
Hopkins; Bmonfman

Award -of*sthe American, -

Public Health Associ-
ation

tor, Puerto Rico,

Professor of preventative

medicine and public health,
University of Puerto Rico

Born in the Dominican s

3

Research,
Publications,
Contributions .

Development of accurate
and sensitive methods_ -
(reproducible enzymatic
assays) for the diagnosis
and early detection of
disease

1]

Member, International
Health Commission " -
Research in typhus fever,-
shigellosis, Public Health
Administration, Health Care

_and Health Plarnining

t
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S -?. . Mexico ¢ -

. 3a* 'Dr. Agustin Arbula Thordcic, surgeon,

‘Awarg from the Ameriecan
" College of Surgeons; ' .
T Cecile Lehmah Mayer '
. Reséarch Award from the
- rican Cpllege of
¢« Chiest-Physicians; .
Regents Award

<

4, Dr, Wadi Antonio Founder, Departmentiof

Bardawil Pathology and Medical Re~
(1921- ") search, St,”Margeret's
' M,D,, National Uni— . Hospital, Boston; Profes-

sor of OB/Gyn. (pathc‘logy) ,
. Tufts University School of
3 Medicine

. versi y of Mexico

. 5. Dr, Carlos Enriquez
(1945~ )

_ " Children's HOSpital Phil—
adelphia

- MeDs, Bosto% Univer- .
‘ity N ’ - ) ) Y

Dr, Jacinto J, Vasquez Professor of pathology,

. (1923~ ) Duke University; consul-
Cuba tant, Oak Ridge National
-M.D.,, University of: Laboratory; member, Edito-
Havanaj; M.S., Ohio rial Board, American’ Jour-

*- .State University nal of.PUthoZbgy‘

S

7. Dr, Jorge J, Yunis
(1933= ) '

Colomhia . - -

M.D,, Central Uni~- -

versity ip Madrid,

,TRacher, laboratory medi-
cine at University of

‘Minnesota Medical School

director of ‘their medical
. genetics lab and of the

I

] Spain - training program and post=
. . graduate education”id
o clinical pathology

- N
Q

]
r

Botany/HorticulturefPlant Pathologz/Agriculgggg

Prominent Hispanic-Amerlcans in these fielda include:

(3

"a 4
Name, Place and AR : .
Date of 'Birth ' ) ’ ) -
Edgcation %nd Awards Position .

Area plant pathelogist,
Extension Service, Texas
Y A, & M, University )
’ 46 NP

' ' 47
b4 ' . .
L - . .
P .
. . )

1. Dr. Jose Manuel ‘
" Amador, T

(93s- )

— sy - e

(1928~ ) Detroit, Mich,

Peru . T T .

M.D., San Marcos o o
_University, Lima // ‘ B . '

Frederick A, Colljer " a ‘

.tokinetics of immune respone

" ics; biochemistry

" Research,

, Contributions

Research in vascular dis-
easeslh aptoimmune diseases, -

the- pathology of preg— ’
mancy.

N

Pe&iatrios/subcellular
growth

-3

‘

3

~

Research in pathogenesis of -

" immunologic diseases, immu=

nopathology cellular aspects’
of antibody formatign, gy-

- ~.

Research in human chromo- |
some methodology, biochem-
ical methodology ‘in red- =

cell genetics; cytogenet=

Publications, R

Research in the phyaiology_‘;
of diseased plants; -sugar. ;*
cane breeding; identifica—f}




6.

7.

~Cuba

\\

B s‘i, MQSO’ Ph D
(plant pathology),

_ Louisiana State Uni-
. versity.

Bernabe

(1902~ )
Ph.D., Cornell
) University

P

Dr, José Cuatrecasas
- {1927~ )

Spain

Guggenheim Fellow,

1951-52

.
’ -

.
3

. A
Dr.'Jose‘AﬁtOnio°

0

¢

Dr. Teme Paul Her-

nandez
(1919~ )
Louisiana

Wisconsin

Dr, Alix Vinicio -

" Ph,Ds (crop science),
University of Missouri

Paez
(1936~
.Ecuador

Alfonso T. Suro~Pico

(1910~ )
Puerto Rico

B.S. (agriculture),
University of Puerto
" Rico

Dr,
(l908=' )
Puerto Rico

)

?

Ismael Velez,-

-~

PhyD., University of ,

Plant breeder, Pioneer

U, S. Patent.Office

Director, Central Igualdad
Sugar Co., Mayaguez; pro-

fessor of agronomy,. College
of Agriculture University

“of ‘Puerto Rico; sugar cane

consiiltant, Agency for In-

,ternationel Development,

Ivory Coast

Research Associate, Depart=-
ment of Botany, Smithsoni~
anj science director,
Flora Neotropica; inves=(
tigator, National Science
Foundation

s
i

Professor of Horticulture,
Louisiana State Univer=- \
sity, Batd5 Rouge

A

.
() ' :

3 L] -

Y

1. . -« ] )

Head, biology aegarément
. International American
‘University , San German,

‘Ph.D, ,Louisiana Stdte Puerto Ricg

University; ‘Fullbright"
"lecturer in plant pa-
thology in Peru and

Ceylon

1

.

L nl"..-*
T -

tion and control of dis-
eases of “field- crops,
citrus, vegetables and”
ornamentals' evaluation ,of
- fungicides :

Research and articles on

tobacco diseases; disease

resistance; inheritance of
color in eggplants; inher-
ited resistance to tobacco
mosaic virus

Contributed ,to knowledge
of flora and plant ecology
of Spain and tropical
Ameriea,  espegially Goloni=
bia (through exploration

" and collections; taxonomic

studies; advance.df sys—»
tempatic biology in field
of phanerogams thrdugh .
monography of several
groups

Co-developer!of several
varieties of vegetables, °
gwWeet potato, and tomato

- Research in gemetics, °
Hi-Bred International, Inc. cytogenetics, physiology,
_ and breeding-of corn; re<

search ‘and development in’
corn endosperm breeding .

Photographic.chemistry -

.

Research, in tropical

" plants, and methods and .

programs for teaching
biology ' /

-

o —
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C: Biolog¥¥Microbiology/Parasitology/Zoology

A number of HiSpanicdgmerican scientists have become known for their work in’

" :tHese fields.

Dr. Vernon L. Avila (1941~

of zoology.at San Diego State Unfversity.

Among them are:

?) of,Segundo, Colorado, is an asgistant professor

Educated at the University of New

Mexicd’,(B. S. ), Northern Arizona University (M.A.), and the University of Colo-
rado G?h.Dq) he has a sp&cial interest in developing teaching programs for
. educationally disadvantaged minority student® and in working with and encour-

aging these young people to consider scientific careers.

(His work along

these lines has been the subject of magazine articles, radio and TV programs,
and papers presented to organizations interested in the educational problems of

minorities).

.Involved in research in comparative reproductive physiology, the

hormonal aspects of behaviqr; the effect of gonadal androgens on various’ com-
ponents.of agonistic and reproductiye‘behavior in teleostsj comparative endo- -

crinology of lower vertebrates; and the electron microscopy of procaryotic

cells,”Br, Avila has written mlany articles and#research papers; served as a

consultant ‘and book and manuscript reviewer for several companies, and as a
site consultant for the N.I. H.'Minority Biomedical Support Program.

<. ,
Name, Place and L |
. Date of Birth . » ¢

Education and Awards

J‘o

4o

. Dr,

Dr. Carlos G, Aéheyo
(1899~ )

Cuba ‘

Sc.D. (zdology),
University of Bavana

Ronald Herbert
Alvarado L

(1933- - ) '

Ph.D. (zoological

Dr.

physiology), Washing-

ton State‘Unize;sity

Jose Oliver
Gonzales ’ :
(1912- ) 7 ,
Puerto Rico
Ph.D., University of
Chicago; Howard T.
Rickett PriZe; Bailey
K. Ashford Award; .
Purdue Frederick-Awe;d

Elaine F, Munoz

~“California .
B.A. biology, College

of Notre Dame, Belmont,

- Califprnia

AT

Position

Professor of biology,
University ofaguerto Rico

'

3 .

b

. Professor:of zoology and

chairman of ‘department,
Arizona State University

Professor of . parasitology,
University of Puerto Rico
School of Medicine

Microbiologist, Ames
Research'genter

.

Research,
Publications,
Contributions
3

s )
Reséarch in Antillean .,
Mollusks, systematic
malacology, zoogeograptly

’

>

3 »y
.

Research in osmotic and
ionic regulation i, am-
phibians and mechanisms
of ion transport )

3

-

Developed tests for sero-
logical diagnosis of
Bilharziasis; contributed
to knowledge of anti~-
genecity of parasitic
forms ‘

v,
w

Investigation into using
changes in electrical .im-

- pedance in monitoring mi-

crobial activity in the’,
waste water treatment o,
process *



7.

. (1926~ )

. . ¥

“Dr. John Joaquin Rese>§ch,microbiologist

. Munoz ° N.I.H.,Natdional Alfergy
- (1918~ ) and Infectious Digeases, -
Guatemala Rocky Mountain Lab,

_P.D, (bacteriology),
University of Wiscon-
.8in - . "
Dr. Castor Ordonez Biologist and author
(1880-1938) s ‘. \ '
Spain ‘ -
Ph,D., St. Mary's )
Seminary, Perryville, i L K
Missouri; Sc.D, Depaul . N
University ) )

Hamilton, Monta?h

-

Dr, Americo Pomales~ ﬂ.hd, microbiology de-

Lebron . partment, UniVerSity of
(1904- ) Puerto Rico - .0
Puerto’ Rico .. . o

Ph,D., University of B
Michigan; ‘twice a o .
Guggenheim Fellow - ) . '
.. r.

. . ) '

Dr, Agustih Prieto Calbiochem
La Jolla, California

Spain ) '
Ph,D, (microbiofogy),

- *

v Rutgers ﬂniversity

* 100

-
v .

Dr, Juan Arturo Rivero MuSeum oﬁﬁgosparative '
(1923~ ) 9 Zoology, rvard '

Puerto Ricoe'\ - &3y : \
Pho Do (biOlOgy Py ': "Z‘:‘ M ! - ¢ - AN - » -
'Harvard - T o .

Dr., Franklin
Sogandares
Panama ,
Ph,D., Universit
Nebraska ’

, Prdfessor of biology and
coordinator for Sciencé

L Planning, Tulane Univer-

- Bsity; Adyisory Panel for.

% ij§ter JFisheries, °
a .Flo.sgs State Board.of
) Consftvation;. Editorial -

- 6
Sandi

Dr, Ralph Trujillo 5Bs,",, .
Albuqéh?gue, New Me;ico

(1940=

’3

.
""\\ R
- .

- * ogy, genetics, eugenics,

" - at the cellular level;

fic,Biology, N, S. Fo3' reflected by digenetic
°Sc4ence Advisors,’

o =
¢ ,
Research in anaphylaiis
detection; mixtures of
antigens and antibodies,
and the mechanisms of
hygejsensitivity-

. @
-

*"Resedreh in rat cancer,
- the q!5ssbreeding of ture
keys Bnd chickens; made

" discoveries in uses-bf

a ‘electricity; wrote lab
manuals and Books on hgol-

s

baqg calculus ' 7

. Research in’ the patho- ~ .
genesis of brucellus,’ ~
streptococcal infections,
host-parasite rélationship .

wrote (with others) Tigsue
Culture in the Study of
glhf‘ectwus Disease and .
. many articles ‘

4

Res gich in microbial | .
biochemistry

»

-

‘Regearcht in taxonomy,
* ecology, geography, and
the behavior of amphibfa
o . ®

Research in host-parasite
relationship with special
interest in evolutionary
‘bilology of parasitism as ° «

trematodes N <

Research in biological
systems energetics

e .
. .
- . . .
L4 N .
i !
. -
’
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Included on the list of promineni Hispanic-American physicists are:

-
-

Mel Calderon of the' Naval Ocean éysfems Center ;ﬁ San Diegé, California. Born

¢

in New Meéxico, he holds ‘a B.S. in physics Jfrom New Mexido State University and
plans to work towardsa Ph.Ds& in information science at U.C.S.D.

. . . <

Dr. Manuel A, Gonzales, a‘nesearch.physicisz;iz/Naval Ocean Systems Center

(NUSC), conducts research in underwater acougkics, structural and fluid dynamics;

‘array theory, signal proceésing,‘and numeriéal analysis as it applies to the

solution of acoustical problems, He is also a member of NOSC's Equal Employment
Opportunity Committee and, as such, works to recruit minorities and women. A T
native of Cuba, Dr. Gonzales received his B.S. in electrical engineering from
Auburn University; a M.S. in physics, a M.S. in électrical engineering, and a'—
Ph.D. in physics fyem. the University of Washington. An avid rock and mountain
¢limber ~(fncluding a number of first ascents In ‘the Coast Ranges and Rocky
Mountains), he lists photography, cross-country skiing, long distance running,-
chess, and reading among his othet pursuits, :

«

v

Name," Place and Research,

Date of Birth, . Publications, " -

Education and Awards ,  Position . Contributions

seostt on

1. Dr, Virgilio Acosta Associate professor U.S. Inventor of equipment for
(1916~ ) Naval Academy ‘electrolysis and recombi-
Cuba ’ . " nation of hydrogen and
D.Sc., University of ~ oxygen . v
Havana N ) N

- !
2, Dr. Ernest Charles Scientist, Science Research in properties of
Alcarez Applications, Inc. liquid ﬂ%liu@; coherent
(1935- ) : ¢ 7 1ight propagation through
Coronado, California . the near earth atmospherej
B.A., M.S., San Diego micrometeorologMal struc—
tate University; Ph.D., ture of the near edrth at-

.+ (physics), Wdyne State ’ ’ mosphere; field test eval-

JUnivgrsity . . . uvation of laser/eo systems (
, .
3, Dr, Silverio Pedro Associat2 professor, Regsearch in coherent. optics,

Almeida
(1933~ )
Hudson, Mass.
B.A., Clark Ufniver- .
sity; M.S.,, M,I.T: '
Ph,D. (physics), Cam-
bridge University

/

Dr. Marcelo Alonzo
(1921~ ) 4

technigal Institute

1)
¢

Director, Science and
.Technology, Organization

Cuba ,of American States,
Washington, D\C. ’

Ph.D. (physics),
University of Havana

physics, Virginia Poly-

.and quantum theory -

holography, pattern regog-
nition\image anplysis,
light scattering, elemens .
tary patticles { )

Research iﬁ n




Dr, ﬁaymon& Angelo
Alvarez, Jr.

(1934= ")

Ph.D., Stanford

s,

~Dr, Gilbert L. Cano
€1932~ )
New Mexico
Ph.D, (mathematical
sics), New Mexico
State University

o' 5

. D, Jose Luis
Martinez Cortez .
" (1938~ )
© Mexico
Ph,D., University of
*" Michigan

Dr., Humberto Fernan-
déz-Moran
(1924~ )
Venezuela
M,D., University of
« Munich; M,D., Univer-

—

M.A,,{Columbia Uni-

AJ

-

Dr, Ramiro A, Mon-

talvo
‘\\\§1937- )
exico
Ph.D,, Northwestern

University .
) 3 T\\\\\

11., Dr, Reynaldo°Morales

(1937~ )
Texas

° PR,D., University of,
Texas

Dr,“Fernand Bernadino
‘ Moringo

.. sity of Caracasj M.S.,
Ph,D., University of ~ -
Stockholm ’

9. Leonidas Marinelli
> (1906-77 ) 7
Argenffina )

versity; Janeway Medal,
~Aferican Radium Societys

L - Tg .

Head of laboratory,
Lawrente Radiology Lab,
Berkeley .

Sandia Labs,
Albuquerque

~

Lawrence Radiology Lab,
Berkeley

*

.o~

Professor of biophysi

University of Chicago

- M

[

Assoclate Professor,

Radiology, University of

Chicago

Geomet, Inc..<
Rockville, Maryland

.eo .- '

°

"Los Alanps écientific

Laboratory . -

- 4

-
A}

-

Associate professor,
physics,- Caltech

d 51°

.

L

- B %

4
Research on the effects of

~ radiation on various tumors;

electron microscopy of cell
membranesj électron and -
neutron diffraction; served
on the Atomic Energy Com~ .
. mission and the first Inter-
American Symposium -ox’
Nuclear Energy i
v

u e
N .

Research in dosimetry and
uses of radioactive iso-

. ,i,,
M
Research™1 nuclear
physics .
-~
» . ‘4. ’. —\
Research in nuclear .X%
physics .. ‘
2 ' * - ' L
- -
Research in atomic ,N'/
physios o
. . \ o8

~

‘topes in industry; clinical -

therapy; radiation .protec-
tionj spectometry of low-
level gamma radiation emitted
by the human body, epideni-

ological investigations .

concerning effects ‘of chronic
radiation °

Research in solid stste/ﬂ//4f—

physics'

.

Research in nuclear -
physics.

-

-
s, .

Research in nuclear

physics, beta-decay, and

4

L

)2




(1936~ ).
Argentina
" Ph.D., Caltech
. Phi Beta Kappe
'13,. Dr, Carlos Alberto
¢ Pampillo
(1938- )
Argentina
~yh.D. (metals

gysics), Balseiro o
Institute 'of Physics

. (

Dr, Victor‘Perez-
Mendez = ° )

(1923~ )

Guatemala

M,.S., Hebrew Univer-

sity, -Jerusalem; Ph,D,,
Columbia University

Andres D, Sanchez
(1933- )

"New Mexico

‘M.A,, University of
Colorado

155

-

- hs N
Research physicist,’
Matérials Research Center
-Allied’ Chemical Co.,
Morristown,'New Jersey

o -

’ ~

Senior gcientist, Lawrence

Radiatich Lab, Berkeley;
lecturer, Extension Divi-

sion, U.C,, Berkeley

*

’

Casa de 1a Raza, Berkeley

Unified School District,
Berkeley, California

Chemisg;y/Biochemist:y/Chemical Engineerimg

\

nuedear reaction theory

-
-

Reséarch in strength and
plastic deformation ma=
terials, polymers, and *
glasses; and in the frac-
ture of structural material

Research in elEmentary
particles; mesQn-nuclear
forces; developed elec=-
tronic -and nuclear in-
strumentation; automatic™-
analysis of nuclear.data
by computers

Nuclear physics

-

Prominent Hispanic-Americans in’ the fields of chemistry, biochemistry, and
chemical engineering inqlude.

Name, Place and
Date of Birth,
Education and Awards "

1, Dr. Adolfoiéguila
(1928~ )
Ph.D., University of
Buenos Aires

Sergio Ajuria-Garza
(1936" ) x
Mexico 7
M.SJ, UC Berkeley

‘3"’§if Ismael Almodovar
(1932~ ).
Puerto»Rico '
Ph.D. (nuclear and
inorganic chemistry), °
Carnegie Tech ~

.

cj’(.?

-
W

P

‘Position -

Group Leader, Celamese
Chemical Co.,, Texas”

-

The Anaconda Co.,, *
Tucson _ R

o

*

Coordinator of Scientific
Affairs, Office of the

President, University of
- Puerto Rico; N.S.F.

-

lgfturer

Research,
Publications,.
Contributions

&

. Industwzial chemistry

“

L]

Solvent extraction-

chemistry:
O
LN .

-

—

Research in:solid state -
chemistry and physics,
~nuclear physics, geo=
chemistry

.




z

S

.8

[

o=

. bacteriology),, Univer=-

» -

« “Jose Juan, Alvarez

f/:

(1948- )

Texas .
M., Sam Houston °
State University ‘

Robert Alvarez
(1921~ ) X2

?‘1'

. Dr. Peter XiArme- \
¢ darez
(1930~ - 4 ,

California . )
Ph.D. .(physical chem-
istrx}, University. of .
Arizona

J

Dr. Conrado Federico
Asenjo . ‘4
(1908~ ) i

Puerto Rico -~

Ph.D. (phytochemistry,

biochemistry), Univer-
sity of Wisconsin <

. Grand Prizé, Physico-
QChemic'al Science,

‘Carnation Coe, _-

Van Nuys, California

+

-

:"' .

,Aﬁhlytical chemist,

Spectrochemical Ana\xsis
Section,\National Bureau °
of Standards,

. < :
irofessor, physics and .
chemigtry department,
Brecia College, Kentucky
and chairman of the divi-
sion of natural science
and math/)

~

e ,
p \

Asgsocfate dean, University
of Puerto Ricoﬁschool of
Medicine

" Puerto

Rico Academy”of Arts and

. Sciences} Honor Plate’

. Award, Dietetic Associ~

tion of Puerto Rico

Dr. Santiago Grisolig;”
(1923~ )

Spain

MeD, Medical School

- Unive 'ity of Valencia
: < 7
+ J. V. Martinez
(1932~ ) '
Arizona - f
Ph,D., Oregon State
University

'Jorge Louis Padron
Qg y
Cuba . e
Ph.D. (biochemistry,

‘Administratio

o."' h?

[

Professor of muﬂicine and
biochemistry, iversity
as; investigator,

can Heart Associatidh

v

DivVision of Physicaf‘
Research, -U,S, Engineering
Regearch and Develvpment
Washing-
t':on, D.C. ’ . N
Professor and h€ad qf -
."department of ¢ mishry, .
Drury College4 Fullbright
lelturer.in Spain; and
Ecuador; NATO Feliow °

32 :

o’ )
K9 XN .
- hd

Pl -

‘goli’vpathways

- gistance in sgaphy;ococcus

Analytical chemistry, I

-
' - . N ~
-

,./

(X4

*
- 13
+

Development of stable ~ -
isotope dilution tech~" _
niqués fonr determinatioﬁ' 5”: N
by spark’ source mass IR

spectrometry} chemical g
preconcentration techniques
applied to pectrochemical
analysis; optical emission
and X-ray fluorescent

meghods of analysis

Research in moleculap
spectra ahd structure of
inorganic conmplexes; low
température emission and -
absorption spectra of =
chromium complexes; infra- L

2

o
‘. \,«w;f

4

* red studies and normal

coordinate analyses of
,metal chelate. compounds

Research in chemical com= - .
“position of econohic and -
medicinal plants; vitamin

- survey of tropical foods“ K
. food yeast nutritignal -

value; fat absorption it
sprue, folic acid defi-~
ciency, biological evalu-
ation of proteins; publio
health nutrition; nutri-

tional surveys
%

A ‘/..
Research and publications o T
in phosphoglycerate metabw .
‘olism; carbamyleand agetyl °
amino acids metabolism;
substrate 1nducgg‘enzyma
inactivatiOn . 2

+ L
. .

.Radiation scatgering -

/J - M . R . ,:&:\

A

~ - 3
\ 1 : ; »

4 * J
Research in bacWrial . | 4
physiology, altered meta- '
accompa~ %
nying ch].pg:amphenical re~, . s



TP RN L 0 A
B

11..

sity of Oklahoma ..

Dr, Carl P,  Ruiz
(1934~ )
Ph D., uc Berkeley

{

Oxiord

LY

Technical specialist,
Valecitos Nuclear Center
General Electric Co, _

~——— .

. aeurus, glucose aceto~’

acetate condensate as an

* antidiabetogenic factor

Research in heavy element
nuclear decay scheme
studies; measurement
methods of--nuclear fuel

burn ‘up and heavy element’

isotopic” composition,
alpha and gamma speotrqs-

copy; neutron cross-reéac- - .}
tion; half-life and thermal
' neutron fission yield )
. measurements; chemical

separation methods; spent
nuclear fuel and radio-
isotopic chemfcal process
studies

-

Other well~known persons in the fields of chemistry, biochemistry, and chemical

engineering include:

(Most of these listings are taken from the Dzrectory of

Spanzsh Surnamed and Native Americans in Science and Engineering).

1,

S,

6.

%;‘qRoss C. CabalIero (8. California) Sanitation Districts, County of Los Angeles
_ 8,

9.
10,
11, .

»

\J

Dr, Tony Luis Archuleta (b New Mexico), Chemical Abstracts Service,

. Columbis, OH

<

> ?

14

" Bert H, Baca (b, New Mexico), University of California Los Alamos Sciedti-.

fic Lab,.NM

F

-b . -
. .
T

Dr, Carlos Enrique L, Bamberger (b, Germany), Oak Ridge National Laboratory, TN

L

L

Dr, Raymond Barreras (b, New Mexico) Carver Research Foundation, Tuskegee

Institute AL

(o

Richard Barrueto (b. Guatemala), Boeing,Aircraft Co., WA - T

' 3

)

Dr. Francisco Bonilla (b, Costa Rica), Interpace Corp., Los Angeles, CA

’

Arturo Limon Gardenas (b, Texas), Goodyear Atomic Corp., Piketon, OH

PRI ¥

-

Ricardo Caxdenas (b, Texas), Texaco, Inc.,Bellaire Research Labs, TX

-

Dr, Gabriel D, Castillo, Jr., U. S. Food aud Drug Administration

.2

s

12, Dr. Henry Cortez (b Texas) PPG Industries, TX.

13,

14, Benito DefLuﬂa; Jr, (bs Texas), Shell Chemfcal \Co., IX

15,

Raymond LincolnﬂCostal(b. New York), Xerox Corp,, Pasadena, CA_

Margarito Chavez (b, New Mexico), V., A, Hespital Research Labs Tucson

L]

5 ) S

Dr, Ramon L, Espino (b, Ciiba), Chemical Systems Inc., N - SN

NS
-/

s i

—~

SSU

- . A



17,

TN

19,

.. ‘”Wzo.

I

w . .. o L J

ﬁ Ricardo Fernandez (b: Cuba), Gillette Co., IL

\/‘-

Dr. Emilio J Gallegos (bi Colorado), Chevron Research,~Richmond CA .

-

Dr. Edward Garcia (b Connecticut), Hoffmann-LaRoche, Inc,, NJ

o

" Dr', - Eugene Garcia-(b. Mexico), Program Media Associated, Inc:, Norwalk, CA

o

' Eliseo' V, Garcia (b. Cuba), Pacific G & E, Antioch, CA

A;'ailf/Jkoberto G, Garcia (b, Texas), Alcon Laboratory, TX !

22,

\3

23,

24,

30, .

31.

32,

- 33,

34.

. Industry, CA

'Arthur Jiminez (b. Mexico), Tennece Chemical Co,, Berkeley ‘

_Ferdinand Martinez (b. Mexico), Sperry Rand, MA'

\
Thomas Garcia-Borras (b, Spain)4 A, and E, Plastics Polymer Systems,

Dr. Alfredo Giner-Sorolla (b, Spain), Sloan-Kettering Institute NY

& ‘.

Manuel Gomez (b, Colorado), U,S, Bureau of Mines, Denver .

Juan Gonzalez (b.‘Texas), Texas Community Pesticides Study

»

,Dr, Carlos Guerra (b. Peru), W. R. Grace and Co,, MD

N

Henry C. Guerrero (b. CaliforniaZiicGS Computer. Services, Claremont, CA
Conrado P, Guiterrez (b, New Mexico), Los Alamos Scientific Lab, NM

Andres ﬁErnandez (b. Cuba), Wellman Power Gas,,Inc., FL

Manuel Jimenez (b Puerto Rico),,Hoffmann-LaRoche, Inc., NJ ’

®

Dr. Sigredo Mzestas (b New<Mexico),’Scientific Research Institute, )
New Mexico Highlands~University “ ._\\}\')’//,/

Abelardo Martinez (b, Texas), Stanford Research Institute, CA Lo

'

A

George,M: Martinez (B. Colorado),»U.S. Burehu,of'yines, Reno -

Victor M, Mendez (b. Texas):'Southwest Research Institute, TX
- N
George Molina (b. Bolivia), Gillette Research Institute MD.

Jose M, Molina (b. Texas) e}con Labs, Inc., TX )

1

\/ <
_Erick Montoya (b, Colombia), HewlettgPackard, PA .

.

Dr. Raul Morales (b.. Honduras), Dupont Chemical Experimental Station, DE

- ’ l."
,Dr . F, Muraca (b, Pennsylvania), Western Applied Research and Develop-'
San Carlos, CA . - .
\‘f-t:Q N A
- 55 o
¢ / o 5 C

4




$F

-

42, Dr. Jaime Ocampo (b Colombia), American Cyanamid, 'NJ .

43,- John R, Prisco (b. New York), Araneida Inc., IN e . "
44, ,Dr, Jose E, Ramirez (b, Cuba), U.S. Dept. of Agriculture, PhiladeIphia

45, Dr, Juan Ramirez-Munoz (b. Spain), Beckman Instruments, Fullerton, CA

46, Dr, Miguel F, Refojo (b, Spain), Retina Foundation, Boston

1

.47, Arthur Rodriquez, Jr,- (b, Nez‘York),‘Chemitron Corp.,

48, Charles F. Rodriguez (b. Texas), Southwast Research‘Iﬁstitute X o

g (

49, Dr, Herman Rodriguez (b. New quk), Ciba-Geigy Pharmaceutical Co., NJ

|
|
|
|
|
I
‘ 50,  Dr. Jose Rodriguez-Absi-(b, Mexico), Research Foundation, Texas A & M '
o1, 0ctavio Romero (b, Mexico), Shell Chemical Co., IX |
52. Dr., M, Gali Sanchez (b, Spain), W. R, Grace and Company, MD
' L 53, Dr. Robert Sanchez (b. éolombia), Salk Institute, San Diego
f 54, Ulises C. Sanroma (b, Spain), Firestone: Synthetic Fibers Co., vA - l
55, :Gonzalo Segura, Jr.,(b Cuba), Philip Morris, Inc.. .. ’ _ ) @ '
|

56, Heetor Silva (b, Mexico), Westinghouse Electric
57,  Gilbert Suarez (b, New York), Qolgate-Palmolive Co.

58, Juan Aa Tijerina (b Texas), U. S, Food and Drug Administration

"t

59, Dr. Eduardo Ugarte, Unlted Medical Labs,.,, Portland 7
60, .Manuel J. Urlzar (b. Nevada), Los Alamos Scientific Lab
i61.1 Dr., John Carlos Vigil (b New Mexico), Los Alamos Scientific Lab. -
“62, Richard Villalobos (b, Arizona), Beckman Instruments, Fullerton, CA

t ° . - ., "

-

L 'k‘Space Education . ‘ .

-
.

4

Pasadena, is one’'of the best known aerospace lécturers in America. - Born in Rio ‘de
Janeiro of a "Spanish father and a French mother, he studied at the University of

. . Friburgo in Brazil, the' Sorbonne 'in France and took his Ph.D. in philesophy and .- °
psychology at McGill Univqrsity in Canada.. He has held a variety of teaching .
positions at both. the high -school and college level and, as dean of- the language
department at Boscd Teoh was co-designef'of the pilot program of a five-year. - .
. high school-college science-vocational approach to education, He has been manager &
of the International Department of Warner Brothers Studios; served as the Spanish ;s

Dr, Louis D, Serrano, Education Specialist for the Jet Propulsion Laboratory in . -

°




N . v_-
PR TN

- " and Portugese voice for Wslp Disney; and has written a syndicated newspaper
¢ ‘column on’American life, "Letters From Hollywood,"
b entitled Our andbrfhl Werd of Deceptmon.

L2

: )

gzsdologz/Neuroghxs1o1ogy/Ce11 ?hysiol gz .

; Name, Place and
,'.?VDate of Birth ‘. .
»  Education and Awards - )

1.
Spain
$h,D., Medical Academy
of Science, USSR '

g
Dr, Carlos Edwards

Eyzaquirre .
(1923~ . ) R
Chile -

- M,D., University of
Chile

2.

(1902~

Spain
% M¢D,, University of

e ﬁMadrid Sk :

")

-4, Dr, George M, Padilla

- (1929- 7 )

Guatemala “0
“Ph.D.: (zoology),

George Washington Uni--
versity ’

.- . Y

n -t

v
+

" Mathematics .

" 1.

Dr. Larry Armijo
-(1938- | ) o
exas . .
/'Ph.D, (mathematics),
- Rice’ University@ -

A . " . ‘
- N
* 22 Jesus S, Cabera
N
Texas
- Moso . s’to Mar'y's
- gniversity

S

A

Position

3

N ®
Dr, Ramon Alvarez+Buylla Professor of physiology

and director of'Investi-
gation ,and Advanced
Studies, National Poly-
technical Institute

. Professor'ofhphysiology‘
-and chairman of department, ¢

University of Utah College
of Medicine

¢

{

Dr, Rafael Lorente De No Physiologist, Rockefeller

Institute

Associate Professor,
physiology ard pharmacol-
ogy, Duke University,
' Director, Babies Hospital’
Research Cente¥, Wilming-
ton, NC -~

\

. Senior staff engineer,
* Lockheed Aircraft,
+ Houston : !

’ L4

o

U, S.. Air Force
L

-~

57 58

-

- Among his projects is a book

'cycles

" ferential equations-and
optimization techniques,
‘operations research; bio=-

~

\

o

Research,

'Publications,

Conf@ibutions

Resin neuroendogrinic
integration} mechanisms~
of homeostasis/} condi-
tioned reflexes

tion of impulses in these

areas N .

Author of 4 Study of
Newe&hyswlogy

0

" Research™in gell dividion

synchrony, biophysicaI
"separation of cellular -
particulates; cell growth;.
comparative marine cellu-

lar physiology, cellular .

control systems iy cell

.. . o ) ' § \l
Research“in classical and
numerical analysis; dif-_

medical engineering;ﬂradar'
meteorology .

Point-set topology ' !




‘. B . . i

'3, Dr. Frederick Reyes  Sandia Labs, Applied mathematics K
'4" Norwood . Albuquerque - L
- (1939-- ) % . . ' - T L e
' - Mekico » o B
R "“Ph,D, (applied mechan- -
d ' ics), California Insti~-
R " tute of Technology .
Pharmacology/Pharmacy ’ o .
1,” Dr. Louis Winfield  ‘Owper, Villa Real Pharmacy .
P . » Duarte in Bast Los Angeles; Secre-~ -
| (1924~ ). t -Treasurer, Villaduarte
' Los Angelés, Califor-  Corp. - *
o ) nia . ? Te .
D.Pharm,, University .
= of Southern Califortria .
. . . ) 3 )’
2, Dr, Thomas Hernandez - Chairman, department of Author (with R, A, Coulson)
o (1914~ ) pharmacology, Louigiana of Biochemietry of the
’ " Lafayette, Louisiana State University School Alligator; research on
. Ph,D., .State Univer- ,of Medicine | biochemistry and physiology
. sity of Iowa of fluid and electrolytes}
0T . renal funcgtion; human . N
testing of antimalarial
) i v druga carbohydrate and
! -amino ‘acid metabolism;
p nitrogen metabolism .
v o 3‘ Tony Sierra Owner, Poﬁhlar Drug Co., \Presldent, Board of
N y (1924~ ) Calexigco ; . Trustees, Calexico Unified
_ "« Mexico School District; Member,
B.S. (chemistry and ‘ State Board.of Education’
y pharmacy) , ‘Univer- g > 4;? .
: sity of Arizona y :
Invention
i 1. Edmund Galindo Co-founder, E, Galindo Co. ' Designed an ileostomy and
' R (1913-1959) and Nu-Hope Labogafgaies ureterostomy bag
N Mexico .. v '
+ . Los Angeles City - .
* ’ College , )
Meteorology l' ~ , .
- 1, 'Dr. José Angel Colon_‘ Chiéf'forecaSter, U. S¢ Research in .structure,
- - (1921~ ) Weather Bureau, San Juan formation, motion, ard
guerco Rico Puerto Rico Y evolution of tropical
h,D,, University of ' hurricanes; air-sea inter-
.Chicago ’ actions; redistribution of 4
v~ ‘energy from oggan to at-
mosphere; formation and -
® * structure of Indian cy—
. - Clones; ‘Indian monsoon -
o circulation - y
; ~ 58 ¢ it ‘
o

N




et

... Volcarology/Tectonics

1. Dr. Walter Alyarez:
(1940-- ) -
~ «Ph.D. (geology),

Princeton

Biological Oceanography

-1. Dr. Angeles Alvarino de
Leira

(1916-. )

‘l~ Spain

D.Sc., University .
+ of Madrid

Sociology
1.

°

. talva
- (1920~ )
Puerto Rico .
Ph.D,, Mithigan State
University \
! ' )

lAnthrogologz
1.

4

Francisco 'Es Aguilera
(1943- ) -

’

Theresa Tellez
(1929- 7y

New Mexico
. .M.A,, American Uni~
' yersity

<24

" Pszchologz ’ s

Dr. Uvaldo Palomares
(1936~. )
Indio, California

. Ph,D. (educatibnal

1.

psychology), ‘University Effectiveness in Children .

of Southern California

Dr, Manuel Alers-Mon- .

N

'
bl

.Résearch associate,
Lamont~Doherty
Geological Observatory

L]

'Fishery Research Biolo-
gist, National Marine 3
Fisheries Service,

La Jolla i /f

SocioIogist

"

Assistant professor,
anthropology,
Boston University

v

Professional associate,
Office of Foreign Secre-
tary, National ‘Academy of

. Sciences, Washington, D.C.

€o-director, Human Devel-
opment Training Institute,
San biego; President In-
stitute for Persohal

- tonics} géologicdl-

.discovered‘eight new

. societiés

Research in microplate
and mountain belt teé-

archaeological- studies;
paleomagnetism, Alpine-
Mediterranean region of °
North and South America

Research in zooplanktén, oo

chaetognathae, .
siphonophorae, medusae,
taxonomy, zoogeography; °
indicator organisms in '
waterfmasses; fouling, )

sea fisheries; biology
and ecology of thunnidaé;

species of chaetognathae,

‘three of sgiphonophorae

. * !

Research on himan factors.

in technical development F;
of Latin-American
coyptries . T

Research in Latin-American .
and Iberian social organi-
zation of ruxal agrarian
pedples

Science in ethnic . .t

Educdtional and emotional

problems in preschool- and

- elementary school childrenj
designer of tests to .
accurately measure the .
aptitudes and abilities- of

YSpanish speaking students




' i;fiuigggl Mohtes

-

‘ ggggpeeringﬁBlectroﬁics/Computers .

i Dr, Frank M, Valeﬁznela, an electronics engineer‘%t NOSC, works in the figld of

el

Geology B . ', e
. i g Texas International 7
< (1930~ ) i "~ Petroleum Corporation,

'Tex 8 - ) . .« Louisiana- R ) A AR i T ‘.
BZS?}FESfés AsM. | - TS o ~

Natural fuels -

.

"

L4 - »
- o

Prominent HiSpgnid-Amgficans }n these fields ing¢lude:

Art Arriola, a project engineer with-the Naval Ocean. Systems Center- (NOSC) in
San Diego. He works mainly in the area of digital design. with an emphasis on
the‘design and implementation of discrete component digitdl controllers, mini--
computer int faces, and automatic test equipment, Born in EI Paso,-Texas, (both
of his parentﬁ\wgre originally from the Mexican state of Chihuahua),’ he- reéceived
his B.S. in electrical engineering from the University of Texas at El'Paso and
is currently pursuing his Masters at San Diigo State University. . L

Michael Gonzales Céstaﬁeda;‘a mechanical engineer with the computer science.and
engineerﬁ;g department of NOSC's -Production and Fleet ‘Support Branch, A fiative
of New Mexico (father from Chihpahua, Mekxicoy mothér from Texas), he has served
as NOSC's Spanish-speaking ¢oordinator’and on their Summer 'Aid Student Program,
He is currently a recruiter/advisor of the Technician Deyelopment Program, an

equal employment opportunity personnel counselor, and a member of their'Speaker's .

Bureau. - (See Hqw to Use Materials section). The recipient of a community ser-

_vice award in' 1990, Castafieda was also All State V.F.W. Commander in 1969, One

of his goals is to translate the works of the greater-Mexiéqn song writers ‘into
English, ‘ -

- B . o . - . -
= \

.

Alfred M. Medrano is anelectronics éngﬁ.i‘nt_aeg-at NOSC's Systems Des.ig'n Bragch,’
Born in the Los_Angeles ared, he Treceived his B.S,-with honors in electrical.

.

‘engineering frgm Cal Poly, “Pomona.’

'Rosendo'Na}anjo, an-electronics engineer at‘Nosc; was born in Cali, Colombia

and took his B,S, at UCLA, Among his many accomplishments are the development
of a new computer program for processing data which reduces .turn-around time
from three months to five days; and the design of a filming technique which '*
costs,$5000 and which replaced a Bophisticated but inefficient $80,000 system, ,
He also serves, in conjunction with the World -Bank and the Inter-American De-~
velopment Bank, as a consultant on Southy American' projects involving mini-com-
puter systems and microwave éommunication systems, and has a specigl interest

sharing the V.S,'s advanced technology with the developing c0uﬁtr@e5’of Latin
America, )

’I

“

acoustics with an emphasis on experimental research. His responsibilities, have
included the development of advanced sonar systems and a submarine data acqui-
sition system. He has also served as an instructor in engineering acoustics

.

and mechanical engineering; implemented the Spanish Speaking Progtam for the

. Navy; and headed NOSC's Co~op Program for scientists and engineers, Dr, Valen-

zuela; ‘both of whose parents came.to the U,S. from Mexico, tapk his B,S. in _

- . mechanical engineering from the University of Arizona and his Ph.D. in engineer-

ing acoustics from Pennsylvania State University, He élﬁo received a fellowship
from NOSC's Ph,D. Engineering Program, '
:‘i -

-
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Ip their Minority Profiles, NASA lists the following Hispanic~Americans among o
their employees' to ) ’

Name and

‘Place of Birth

1,

3.

[N

b4

5.

.84

9.

e 10,

Mario Acuna, Ph.D

Argentina
\

.

.Henry H, Armaiz

Mexico

Artﬁro B. Campos

Col, Gonzalo Fernandez
Florida [

|
L ]
-

f
.

& .

>

o

9

Orlando A Gutierrez

Cuba

Juan A,. Juarez, °

- Arizona

; Elena Melgéres

Frank E, Penaranda

Cubd-. '

v

Ruben Ramos
Mexico .
g \
Fidel R. Rul, Jr,
Texas

’

A & M University

-

:Educatibn . oo
and A 8 “f.- .
n wa;d Loy

M.S,, electrical engineer-
ing, National University of
Tucuman; Ph, D., space

-science, Catholic Univer-

gity of Amerida, Richard-
gon SchoYar at Davidson

University: .

rd . L

B.S., aérb%pacq engineer-
ing, Cal Poly/Pomona

M.S., mechanical engineer-
ing, University of Southern

California A

B.S., electrical engineer-
ing, University of Texas
.

— E

B.S., engineering; U,S.
Military Academy; M.S.,
agtronautics, Air Force
Institute of Technology;
M.S., busihess adminis-

* tratien, Geotge Washington

University’

: B.A.,'mecﬁgnical engineer-

ing, Rensselaer Polytech~-,
nic Institute .
B.S., electronics - -
engineering, New Mexico
State University

B.S., biophysics.—
Magna Cuy Laude
Universify of Hougton

B.S., physics, .
Manhattan College «
M.S., physical sciences,
Marquette University

B.S., electrical engineer-
ing, University of Texas
. LT
BeSe, mathematicé, Texas
61 . '
~
‘ 6" .

v

Position and v
Contributions

"Principal investigator,

.. ment) Headquarters

. "
Pioneer 11 fluxgate; :
Magnetometer Experiment, \
Goddard ‘Space Flight Center '

»

Aerospace engineer,
Dryden Flight Research
Center

3 ) * v

~

M '
.

Section head, Power
Distribution Sequencing
Section, Johnson Space .

‘. Center ) ‘

' Assistant associate admin- ’

intrator for Center Oper-
ations (Systems Manage- °

f t

Aerospace engineer, pro-

gram manager, Lewis

Research Center

Electronicé engineer .
Kennedy Space Center '

P4
.

Aerospace engineer,
Bioengineering Systems
Development Branch,
Johnson Space Center

Director,'ﬁesources and
Management Systems -
Division, OAST Head-
quarters .

Electronics engineer,

‘Ames Research Center

Deputy director,

‘Goldstone Tracking Sfation

‘4 v L7
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Ot:her Hispanic-American engineers (taken from the Directory of Spanish Sur-
- named apd N&tzve Americans in Science and Engzneerzng) are: [

T 1. Jake I. Alarid (b. New Mexico), 'North American Rockwell :
, é. .Humberto F, Alcantar (b. California), North American Rockwell, NASA Space
GBI Division

’
-

3. Manuel”Eﬂ Alvaraez (b. California), North American Rockwell
o 4, ;Jaime Chapargo (b, qhile)i-Southern Engineering Co, of Georgia
. . 1] / . .
5. Ernest Cortes (b, California), Lockheed Electronics ) ’ .

6. 'Felix Fernandez (b, Cuba), M W.‘Kell;:i\Company

7. Victor Garcia (b. New.York), Litton Sh S§stems L ,1'

8. Luis Garza (b, Texas), Southwest_Research Institute . ‘ ) . _' \;'
9. Enrique Gomez (b, Texas), General Dynamics
4 . ~
". + 10, Julian Juantorena (b, Cuba), Ledoux and Compan;\EEtallurgical Laboratory
. . o i ‘
. 11, Henry J, Martinez (b. California), North American Rockwell .
12, Manuel M., Puente (b. Spain), Fkuor Corp. -
13, _Joséph Zavala (b. Illinois), Advance Transformer Co."' - T
v. ' " L] - ' - *
kY 4 = > '
) .~ T . 7 APPENDIX A o - .
- .. s y s
MOSLEM AND JEWISH SCIENTISTS OF MEDIEVAL SPAIN oLl
,Circa 900-1200% - - o ST ' , o

. Agull Q3sim Maslamahal-MajritI,'(b. %, d. circa 1007), astronomer and occulist of
- Madrjd, the first Hispanic-Muslim scientist of .note, waSone of the first to intro-
duce study of ‘the sciences, especially mathemat cs and alchemy, to the western
part of the Islamic World. Among his written wo¥rks were a treatise Qg the
astrolabe; a commentary on Ptolemy s Planisphaerium° a commercial arfthmeti

book; and, it is thought, one on the generation of animals, He is considered to
be the scholqihwho added tangent functions to astronomicaI tables,

* ld
‘

Avicenna (980-1037), whose Canon is the: most widely read medicgl book evet .
written, ' Regularly published through the middle of the 17th century, it is still
used in some Eastern eountries, ’ .

Elzarakee] Al—Zarqali (Aragchal) (b, eirca 1029, d. circa 1087),\-an astronomer
and mathematician who, while working in' Cordova and Toledo, invented an improved
astrolabe‘ became the first person to prove the motion of solar apogee with'rejf

L5 ' s . L) . 62 (5§t5 .0 o,
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. erence’to the fixed stars; edited the-Toledan astronomical tables and explained
the construction of trigonometrical tables, ' . . o s

~ -

Abraham Bar Hiyva (1070- ll36),/Barcelona-born Jewish mathematician and -astronomer
who pioqeered the spread of Arabic science to the Western'world ! His’mathemat-»

ical and philosephical writings were very important to the growth of Western
science, - .- .

. - ‘ . . e =
s .

Abu Marwan Ibn Zuhr: (Avenzoar)®.(b, circa 1091, d. circa 1161), physician of
eville and teacher of the great scienptist Averroes, attempted to keep medicine
. and chemistry united and wrote books on therapeutics, hygiene, foodstuffs, and
b various pathological .conditions, Two generations of great physicians were

members of his family among them a woman (unusual in those times) n ed for *
.* her *healing ‘arts and ih

Al—MaliK. P
. - ¢ . ;v - - YT';
* Abu 'Abd Allah Muhammad Idrisi (1099-1166), a geographer from Céuto who, in
writing a description of the world, divided it ifito seven clifatic zones and
fecogn zed its sphericlt He also wrote & geographical encyclopedia (the ro-

- A

{ and mat ria medica, - | %

1

. \

“trapnslato o was 1mmortalized by Robert Browning im his Rabbi Bew Ezra, A ,
prnliflcqwriter (on math, astrology; calendars, and astrolabes), he was inter-
ested in magic-squares and the mystical properties of pumbers; explained the
decimdl system of  numeration; helped spread the M /9slfn(s rationalistic scien-
tific approach among the Jews of Christidn' Europe{ and greatly influenced both’
.the Jews .and the Chiistiang of the period . _
Al-Gafigi (b, 7, d. ll65), was ‘a physician and botanist born in Ghafig, Spain.
He gathered and described Spanish and Africé4n plants and was the first person
to describe yellow amben and sal ammoniac. R “e ) v :
Abu Bakr Ibn Tufail (b. ?, d. circa 1185), was\a'physician and philosopher who
. practiced near Granada and . whose writings‘included a natural classification of
science and a discussion of spontaneous generation. )

-

' Abu Zakariya Ibn AI—'Awwam (flourished, Seville, end of 12th’century), aughored
. the most important medieval work on agriculture, The Bbok of Agriculturé.” It
contained observations on soils and manures, grafting, and numerous plants,

Muhammad Ben 'AIi Ibn Farah Al Safra (flourished circa 1199), a botanist who
collected and studi5 plants in meridional Spain and founded the Botanical °

Garden of Guadiz.

\ -
v Maimonides (or Moses ben Maimon) (b Ckdova 1135 d. 1204), the physician who
.+ ' has been called ghe most influenkial Jewish philosopher since Moses, His
writings influenced the medicine of his time as. well as many later Christian
phidosophies. . He studied art, science, medicine, philosophy, and literature
with Arab instructors; Hebrew and Jewish learning with his fatheW, Travelfng
to Egypt,. he became Saladin's personal physician-ard wrote medical books on
such subjects as asthma, diet, and ‘poisons and their cures, A believer in ‘what

is now called psychosomatic medicine, he advocated hygiene and the healing power

of nature, A student of astronomy, -he was one of the earliest scientists to
1 didcredit astrology. .

A .o . . . , o
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e greabest of the Andalusian clinicians, Abu rwan "Abd |
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f ' Ibn;Bajja (b. Saragossa 1106, d. cixca ll38), was an astrdénomer and philosopher

who wrote on matéria medica, A lead in the movement to revise Ptolemy through

systematic research, his works influenced many of the great scientists who fol-
¢ 10wed him, . ) ) v

y

Abu' l—WalId Muhammad ibn Rushd (Averroes) (b. Cordova 1126, d. 1198), was an
authority on religious law, medicine, and philosephy and the scion of a family
known for the/? umber judges and religious schofars it produced, The works of

. this man, one izﬂie most influential of Moslem thinkers and a noted commentator
o Ari,stotle, survive today in Latin and Hebrew: translations. -

Other famous seientific figures of those days include Hasday ben ShaprGit, the

Jewish scholar who translated the Muterta Medica of Dioscorides- 'ArIb ibn Sa'd

al-Katub, author of a noted work on gynecology, Abu'l-Q3simal-Zahrawl (the'Latin

Albucasis), the greatest Moslem figure in surgery; Ibn al-Bait¥r, who listed all

“that was known about pharmacology and added some 300 new drugs; -and Zacaria

Al-Awan, whose” scientific study of arboriculture and horticulture laid the foun-
., ‘dationwfor future -works on the subject.

RN : - . :
-#%  Circa 1200-1400 - =
Judah ben Solomon Ha-~Kohen- Ibn Matqah (b, Toledo circa 1219, d. ? ), an as-
', tronomer-and philosopher whose encyclopedic work, The Sbarch for Wiedom,
(written in Arabic and later translated into Hebrew) discussed Aristotelian

., logic, physics and metaphysics, religion and math, .

A

R PRSI

BEN

Muhyi al-din Al-Maghribi (flourished 13th century), a mathematician and astron-
omer whoge works revealed a great-knowledge of Chinese astroFomy. ’

- -

Al

(N

Abu Muhanx;d Ibn Al-BAytar (1197-1248), the greatest botanist and pharmacologist
, in"all Jslam,

f :
.

. + Abu Abﬂi@lah Ibn Al-Radgam (b, ?, d. 1315), who wrote articles on scientific
. instruments ,and .compiggd the astronomical tables for Andalusia, o

. r . . » ., . . -
. 1saac Ben“Joseph Ben Israel of Toledo fb. 7, d. circa 13 0), an astronomer’
) whose writings represent the height of medieval Jewish astondmy, - (His works
< he "inéluded complete solutions of. right—angled sphericalvtriangles). . .
. r, . ~N
Ibn AI-Khatib (b.-Loja <1313, d. circa l374), a physician-who considefed the
Jpossibility that disease is»sontagious and wrote on such subjects as eye disease,

fever1 surgery, pediatrics, aphrodisiacs, sex, cosmetics, medical history, and
travel ] ,

. .
% %f. ¢ b
I .
. .

. o . ‘. - - , -
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LS . ‘ ' APPENDIX B'-

-

-STATISTICS REGARDING THE REPRESENTATION OF HISPANIC-AMERICANS IN SCIENCE

% -
1, Only about 100 of the 10 mi!lion Mexican-Americans living and born in the
: PR ~U S.A. hold science PhsD,'s (Entry 14, Bibliography) Ly

N I . - ‘ ‘ﬁ 64 Gr ;
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‘(Entry 20, ih\iography)

¢

..,
.
- -

of the:42,000’med al students in this country in’1971-72, 247 were Mexican-
American, 76 mainland Puerto Rican. (Entyjy 7 Bibliography) N

Of the 17, 305 dental students in this country in 1971-72 93 were Mexican-
American, 26 mainland Pherto Rican, (Entry 7, Bibliography) .’

3

In Chicago where some 500,000 Spanish-surnamed persons lived- in 1970, only
28 of the 4253 persons- attending hogpital-~based schools of nursing were

 Sparish-surnamed, On the other hand, 45.5% of those training to be prattical

nusses (a poorer paid less specialized position) were of Hispanic origin,
‘(Spanish-gsurnamed refers only to the origin of a person's name and, thus,
may include women who ‘have assumed their husbands" names). (Entry 7, Bib-’
liograph !

L ) L -

v

Only 1.,2Z\of American engineering students in 1973 were of Spanish origin.

.
¥

—— ——e

' APPENDIX C
PROGRAMS DESIGNED TO MEET THE HEALTH SERVICE NEEDS OF AND RELIEVE THE
HEALTH WORKER SHORTAGE AMONG HISPANICS

In June, 1970, the Office of the Special- Assistant on Health Needs of
Spanish~surnamed Americans was established in the U,S. Departmen& of Health,
Educatjon and Welfare, , They are involved in implemen;i)gpa compreﬁensive

‘health services pr?yﬁ for Hispanics, .
The Comprehensive ealth Manpowef Training Act of 1971 allows the federal

- government 'to provide-funds’ to encourage the participation of socio-

economically disadvantaged students -in health science schoold. (Companion
Act: Nurses’Training Act of 1971).,

/

- :

This Act authorized the creation of the Office of Health Manpower Opportu~ -
nity (in the Bureau of Health Manpower Education):? Dr, Henry Herrera of

that office is Special Assistant for Spanish—surnamed Concerns, Among:the
activities of this office have been: ) :

a. Funding the Bay Area Raza Coalition for Health, a group of community-

" controlled fapily health clinics (San Francisto Bay Area), High School
and,college students are also brought to these clinics to learn about
heaiih careers and to receive educational counseling and tutoring.

b. Funding the New York College of Podiatry which works with Puerto Rican

students (in New York and other parts of the Northeast) intenested in

. careers in podiatry and helps provide bilingual bicultural podiatrié

‘education, . .. !

Cs Med-Start Program in Tucson, Arizona ~ ..: i

H

di Black Indian Chicano Coalition‘in Omaha, NebrasKa

- v

e, Funding to recruitsand retain minority %tudents in the health sciences,

R . B H )
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‘ ; - APPENDIY, D |
. { -
. HISPANIC-AMERICAN PROFESSORS ‘
P o -/ . . ' ) ) . |
. Name- School Field
' ’ 1, Dr. Daniel Acosta University of Texas Pharmacy - c
2.+ Dr. Juana Luisa Acrivos San Jose State \ Chemistry
3. _Df.tguilégrmo A. Aguayo University‘%f—guerto Risg Chemical engineering .
4, Dr..Jose Ramon Alcala Wayne State University Anatomy \
. ’ - .
5, Dr. Jorge Antpnio University of Colorado Anesthesiology
' Aldrete o : .
6. Dr. Anita Alvarado Univereity of New Mexico Anthropology
N A o <
\“\ 7. Dr. Laurence Richards University of the South . Mathematics
¢ Alvarez - - . .
. ® - -’ i
- 8., Dr, Armando Carlos Pima .College Chemistry
57 Angel . d A
\\ , © v ‘ . N "y v -
T 9, Dr, Vincent Anselmo New Mexico Highlands . \\ﬁhemistry' L )
. University . v : : .
10. Dr., Gina Arce = . ' California séﬁle Univer=- Botany oot i‘
. o ‘sity, Fresno - :
11, bDr, Efriam Pacillas University- of Texas Mathematics °
. Armencariz : é ’
_ & 12, Dr. Lucio Arteaga Wichita State University Mathematics,- statistics-
N - - <
13. Dr. Steven Arvizu Gelifornia State Umiver~  Anthropology->”
v sity, Sacramento 1 .
N 14, Dr. Alonzo C. Atencio University of New Mexico Medicine, hormone.synthesis _
, D R
" ) 15, 'Vincent E, Avarez UC Santa Barbara . & Chemistry
fR. 'Dr. Ernesto J, Bacd) College” of Santa Fe L Chemistry iy
Jr, ™ - N - -
17. Oswald G. Baca University of Kansas - Microbiology ’
18, Dr., Alfredo Banos " UC Los Angeles Physics
19, Dr. Hugo Bargos—Guevara University of Illinois - Anthropology
- 20, Dr. Ruben Gerado University of Iilinois , Physics .
) Barrera - S : .
21. Dr. Jorge Raul Barrio University of--Illinois Chemistry- N




"40.

t.o42,

43,

41,

»;)‘ 22. Drs Car¥8s A, Bonilla Colorado State University Biology,

A

~ o L

Di_'. Rene Franco

E-
Juan M, Gallegos, .

Dr, Tony Gallegos ~ New Mexico Higlilands Uni- BipIngy “5_ . LI S -
N .\j versity n ' ‘ D
. * ) . " % s . * . N 'J
Dr, Jose D, Garcia, Jr, Universﬂof Arizona® - * Physics"” ’ . - v

) a ' ,: 1" *
) 67 . - ~ :
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Al

)"siifgl‘ b o- .
: fmis try o e

;~ w234, Byron C, Burros California State Univer~ Chemistry oA N
o S sity, Long Beach. ° N - .
~ < . ’ . : v N .
24, Dr. Joaquin Bustoz University of Cincinnati  Mathematics - ’ ‘ -
_; : . J -, * ’ o \ \ * ".z
25, Dr.q§rank Cabera . Benedict College 4 Chemistry . ‘® *
. - - ‘ . + . . -/y R
26. Jose G, Cafichgla Unjxersity of Texas - Public heafth pediaErics,
. }'}e/c‘l”ical,School ) ’ epidemioiogy r
)’ > . - ' -y ‘ * ,\‘ )
27. Dr. Raul Catio California State Polytech- BiologicaI sciences . .
. nic College, San Luis Obispo . : L& . '~
, 28, éDr. Manuel Carlos, UC Santd Barbara ) Anthropololy o N
A f . - i - N - ' -~ N
© 29, ’Dr. Albert Joseph San.Jose State . . ‘Chemistry A . "v S
Castro B ¥ . - ;
. 30, Dr, Antopio E, Colas _ University of Wisconsin Biochemis try o I :
o) . Medical School - A .o . N ]
e - . - N » , E
31. Dr, Eugene H, Cota-*  Pennsylvania State Uni- Microbw.ogy , ' S
7 / : g .
3 Robles " versity . . )
& \ ’ . ‘
32, Dr, Orlando &uellar University of Utah Biology e
. s - A \ . s _«‘- . . . \ ‘;
33, Dr, Jaime Delgado University ofsTexas. Phdrmacy" ~ .
34, \Dr.o A, F, Diaz UC-San Diego , . Chemistry ™ * ° ' .
35, Albert C. D'Silva Oregon Graduate Cefiter’ Engineering}glerials
~ ' science- T g
, .. 36, Dr, Ruben Duran Washington State Uni:‘ Microbiology, genetics, .
, / versity physiology - -
- ' - w
37, Andres Estrada |, Pan American University e«  Chem stry J. T ’\ )
- @ * . . ) L ! ~ : LN 4- =
. 38, Dr. Hector Fagias, Jr. Univetsity of Nowth:Caro- -Anthropology, medjcal ~
’ ST e _ ling Medical School + . educatiog
SN . ; ; 3 - ‘. o ) )
K‘).Dr."JaCk E, Fernandez University of South Florida (ihemistry UL -
« ® -, . .- RN

E1 Paso Comunity °College" Environmental engineéring

\

%

e °

Catholic University of* _\Chemisﬂtry oW




L 44, Dr. Ricardo Gomez . California Institute of Physics -
- M 2 v . Technology - " W,
ot . 45, Dr. Ciriaco Q. Gonzales College of Santa Fe - ﬁiplog&
‘ %46, Dr. "Richdrd Griego UniVersity of New Mexico Mathematics
- . . «
'+ + 7 47, Dr. Nicolas Herrera st. Bernard College ‘ Chemistry
48, ~br. Joe*Ibanez <c;Jr. Uni\zersity of Houston Chemist:ry
° ® . ~ R
~ 49. Gabriel A. Infanto ’ Texas k‘& M _' Chemistry
50."Dr. Vincente Llamas New>ﬁexico Highlands’ Uni- .Physics
versity ‘ .
'51. Dr. Carlos Llano University of the Americas Chemistry
52.. Dr. Antonio Lopez-Roman Louisiana State University Chemistry
- 53. Dr., Edward Macias - Washington University ™ Chemietry'
54, ‘Arthur Mares College of Santa Fe Biology
55. - Diana Marines’ . "Michigan State University ‘Naqural°slfenée,
-~ s h . ’ . . . N
56, Dr., Alberto M., Mar- ¥niversity qf/Illinois ) Chemistry
N t_iHE'z -~ Tl .. ‘\.’
_5?. Elsa Diana Martinez University- of Texas Chemisfry ’
: : Medical School o ’
58. Dr: Jacinto Martinez Eastern I1linois UniQegeity Zoology .
- N s P
59. Samuel Martinez, Jr. .Universizy of Tulsa ~ Chemistry ~
! i B - N, T
' '60. Zaida C, Martirdez " » Florida State University Chemistry
61. Dr. Marino Martinez- Florida-State University Chemistry
€arrion ) s .
*. ) .
62, Dr, Carmen Mercado Hunter College * _ Chemistry
. 63. Dr., Miguel Medina . niversity of Jexas Pharmacology.
- %bdical chool ‘
' 64, Dr, Jaime Maya .Eastern Illinois University Zéology
4 : / - . - N - -~ . ' :
" 65, Dr. Gustavo Morales Baylor University Geology
- 66+ Dr. John A, Narvarte University of Texas " Mathematics
' . y K
v s s [ ' >
67. Dr. Luis Gabriel Navar University of Alabama , | Physivlogy, biophysics
68. Dr, Alberto Olivares Texas-A & I, - € .7 Chemistry
: "+, 68 e

’, "
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. . .
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69,

85,

86',

88,

89,

Dr, Maria Ortiz - °* ‘California State Polytech- Biological Sciences

e nic College, San Luis Obispa
. * Q’ N B - .
70, Dr, Andrew Pacquet ~ , Texas Christian'Univqrsity Biology ° ‘
71. Dr. Jose Rafa€l Padro University of Puerto Rico Mathematics, statistics
" 72.- Dr. John Carlod Perez ' Texas'A & T . Biology
73. ".Dr, Steven Perez University of South Florida Cheniisi:ry .
C ’ ) .Y . ' . Lo,
. 74, Dr, Ramon ‘Pinon,}. UC San Diego Biology . )
. . ) A W
75, Jose Juan Rabelo/ Rutgers College Sy Biochemistry L : z
. . : > -
‘76, Dr. Philip Reyes University of New Mexico Chemistry , o
: ' : Schgo];‘ of Medicine i . x
_77.. Dr, Miguel Rios, Jr, Qali.fomia State Polytech- Physics P -
& . . © .nic College, Pomona
78. Evelyn “Rivera Michigag State University Natural sgience .
79. Dr, Juan Guadalupe Univetféity. of Kentucky Entomology
< . Rodriquez . ) .
< P . o s
"80. Lorraine D, Rodril;uez ‘University of Kentutky * Microbiology S s
81. Dr. Sergio Rodriquez,  Purdu@ Uﬁiversity ’ 'j‘.Physics :

Dr, Hector Rubalcava °~ Univers Collége, Dublin . Chemistry

-

Dr. Manuel Rujz-Urbieta Texas Jech N\ Mechanical englneering --

Emlgdio Jesus Salmon University of Connecticut Chemical engineering

Dr; Julian{Samora , _ University of Notre Dame :Ant(:hropology
.Dri David A, Sanchez  -UC Los Angeles - \ T Mathematics
Dr. Gilbert SaneWbz  New Mexico Institute of . Biology o
: . " Mining étrd"fechnologx oo :
Dr. Antonio Sandoval U’niver;si’ty' of Missouri - " Chemistry . Y
J, M, Santillan-Medrano Utah State Ur}ivers‘ity Soil c¢hemistry -  -° S
Yy . : < ) ﬂ’ ' “
Ricardo Silva . San Ferngndo Valley'Stalte' Ch'emis_g;y , .o
1 ¥ , ° o . N -
_Dr, Frank J, T'a'lam‘antes UC Santa Qruz _ ) Biology . " ' .
- . . LR ) :“ s . V-
Dr, Richard 'Tapd.'a_ , Rice University Mgthema'ticé . . 4
-~ ) ) ‘ » . ; - - .
Dr. ng}ge Trevino Del Mar College < ‘s Physics — i
! . T ' . * )
. ) 69
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" 94. Dr, Henry Truebo " \;University of Illinois - Anthropolo‘gy-_‘ YT
. v .’ ’ ‘ o . g ’ * ) y ‘
: 95. Edward Trujillo . University 6f°Utah : ‘Biology .
, <., . ‘. . -
96. Dr. Vincente Villa - - New Mexico- State University Biology s )
],, - 97, -Dr, Juan Villamarin - Univers{ity of Delaware Anthropology
. N - . : ‘- . -
. LT R 1 .
98." Dr, Juan d'Guerabide . .’ UC San n‘iegq . . Biology . .. . .’
e . B ; « o ‘;“*‘ ) - ‘ .
99, Conchita de Ortiz University  of ‘Minnesota . Chemistry S )
Zuazaga Yo S n . e ) .
L] R . : '“
' ¢ ’ [ ) b .Y L. '
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* . ’ APPENDLX E )
) © -
: J OTHER HISPANIC SCIENTISTS AND IHEIR CONTRIBUTIONS
- . (most of these names have, been taken from the m Raza publication) N
< " Name " - Contribution , S
c'——" - e —— v ‘.
1. * Dr. Fernando Alba Movemerit of particles in a ring of
. ’ . radiagion (1947)
‘2. Jose Antonio Alzate Invented a_cotton ‘gin 20 years ahead K -
' ) - , of Eli Whitney (1729)" '
- L§ - i . 6 -
3. - Emma Apodaca 5 Laboratory preparation of information .
- : : . ) . 1in systems and tests for Space Division, .
. Downey
‘ . ° '4 ‘/
4. Adolfo Camacho . First neotypo which revolutionized CA
L v o “ . graphic arts (1945) ’
‘54 Arturo Campos ~ ) . Seniot electronic-engineer; ‘manager {of
B ©+ & prime contract development of lunar module
Yoo 4_"" ' electfical power distribution, NAS -
i / ’ oy . . .,.l Lo~ '
’ * 6. , Rodolpho Steven Castaneda -~ Indventor,of c'ircular motor internal .
e ‘ T ° a ’combustion engine (1963)
. . ) , , LI ‘ * Y !
7. Herbert De Crote "A light control (1945) . ’ b,
8. fErn:gstd Cardona de la Parra ° -Extraction of seventh root -of a 63 digit '
ST L ' number in 20 minutes through mental
, ') i et ) processes; aworld record (%969)‘
9. “Jaike de la Rosa . @, . - Manual control used on all Apollo =T
’ ‘ B . N systems (1970) - T . L
. L i - = N PN
. - 10. Carlos Finlay . . o Discovery of yellow fever- transmitting
. v . V- T, . ] agent (2914) _
- Ce Lo d i
© °  "»-11, Enrique Valle Flores - - New mathematical concepts (1900)
. 8 . X ]7/1 70 . , - - 1 ,
» ' ' ‘ ° > T ‘ * -‘
‘-vj |3 * ’ * -~ . - -

»
»
-
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.




2y 12, M;huel Gongalbg Flores' o Inventor of two building construction

e v e processes (1944) .
Jilf 13, Antonio 6rtega Franco ' Medical technology, Warner Lambert _ i
{f' y : | : : - Pharmaceutical Company - igy ‘q |
14,* Jorge Lopez - ] - Responsible for physical assembly ‘ .
. o o, N . (paper to physical wiring) in_the ’
o . . - produetion of the Apollo
15, Antonio ﬂendéz : : . . Sugar refinement (1875) ' . ey
16. Rafael Mendoza . . M-l and- M-2 rifles; Mendoza machine L oo
S R - " .sun (1911-12) ‘ T
v ' ) - . s c ’ “ « " ‘ T
17, Jose Mireles . -7 Electrostatic traﬂ@former (1947) ' - %
18, _ Feldpe Padea R . ' De51gner of metal parachutes usﬁd by
. ) N . astronauts (1920) X
19; Octavio Peraita R Electric Peralta valve (194é) .
ib Manaal L. Perusquia A stereophonic phonograph (1954, 1957) )
'ﬂzlk\ Jose Salazar e Engineer on North American Rockwell s ¢
e . . Apollo program . ]
ﬁ .22, Pedro C. Sanchez 7 ' New earthauake theory (1930) 3 . T A
. 28, Javier Barros Sierra Author, Treatment of Di'fferential -and " ,
e . Integral Calculus (1940) . cer |
. b ' ’ p , > . b a‘
*. 24, ~Ovidio Farga Torrente - Comh‘natiop telephone-television (1969) ‘
* \
L4 . . ' . . , . L] 5 ‘
25, ‘Francisco Valenzuela Valenzuela engine valve (1948)
. N . v s - . N . ' . ' . ‘
26, Dr. Januel Sandoval Vallarta " Math and physics} the theory Le~ ’
LT i « maitre Sandoval Vallarte, relativity -
s .6? and naturalizatiqn of radiation
27. Richard Thomas Zaryala - ;' Mathematics . . ) -
4 ¢ o, ’ . 7 )

L.
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- IMPORTANCE QF RECOGMAZING MINORITY CONTRIBUTIONS ° >

.

While the impact of the West on our instructional programs has long been
recognized, the contributions of Eastern civilizations have receiv but' ‘
little attention, Becauge people outside the Anglo~Saxon mainstream\are sel-
dom accorded the same respect given their non-minority counterparts, their
.achievements often go tmrecognized and, as a result, studefits are not given

the opportunity to study and appréciate their work; Progress cannot be--and
should never be--attributeéd to the contributions of ,any one country or group .
of people. It is, rather, a credit to the efforts of men and women from every
known race, religion, culture, and civilization.

.
. -
7
.

' . ’

° < . ' -
4 -
f

CONTRIBUTIONS OF JAPANESE AND CHINESE SCIENTISTS AND "ENGINEERS

»

. -

The intellectual appetite of the Japanese people may be counted as - :
one of their, virtues and their’ interest in the unknown is particularly '
strong. Thus, even duping.the 250 years when the country was closed

to the outside worl the study of Western science, primarily in the

medical field, was puréued by a certain number of people through

Nagasaki, the only city permitted at that time to conduct foreign '
trade, . ' e . ’ :

"
. .
‘.

In mathematics,. although the figures were completely different from’
thosé used in the West, great progress was achieved in certain fields,

T and as early as the f7th century, the theory of differential and o ’
. integral calculus had_ already beed discovered. _—

had

This love of learning of the Japanese people, coupled with an academic
level which was extremely advanced, although limited to a.narrow
. sphere, provided the conditions hecessary, once the Meiji government
introduced Western learning into the‘country, to’ bring about an :
amazing dissemination of general education in various fields of
f' dcademic endeavour. For example, Dr, Hideyo Noguchi who was destined
to become ggworld famous bacteriologist in tropical diseaseSsssesy *
) started frgﬁlhumble beginnings as the son of a very poor farmer., .
' (Japan tn Trensirtion, Ministry of Foreign Aff’Irs, Japan, 1975).v""” o ‘

L)
-7 Vs . .

* During this Meiji period (1868—1912) major technological progress was made in

the improVemenqrof strains of rice, cross-pollipation, cultivation, irrigation, .
and fertilization, This was made possible by the now open gommunication ° . N
between clans and villages, by subsidies, and by the government-fostered . .
development of more modern tools and production me thods,
) . 2 . 'Y . ! .
The present emperor of Japan also has a strong idterest in science, particularly <
marine biolagy and botany. He maintains a lab within the groundS‘of the -+ .,
- Imperial Palace and has collaborated on®such scientific works aslhe Sea Shellge"
» of Sagami Bay ‘and Nova .Rlora Nasuensis, - He has made great progress in the - REEE
. study of the hydrozoa, one of the most primitive forms of 1ife and is! also .known
for his studies of the’ plant life in the vicinity of Nasu in Tochigi Prefect.

*ended in the mid-l9th century 29 ’ O ; RSN
. o L i
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The scientific and technological contrdibutions made by people of Japanege~-- . .
. and Chinese--ancestry age far too numerous to list here. - The following are ¢
but a few of these important accomplishments:

ASTRONOMY ) ) - )
smoto e

As early as ZOO B, C., Shih Sen, Wu Hsien, and Xan Te constructed celestial jf}

charts (using the modern coordinate system referenced to the equator) which
“Accurately described the positions of more than 1500 individual stars. Thg

first Chinese eclipse records date back to 1361 B.C. and, their® 1] list of povae *

and super-novae details .some 90 of these events between 1400 B.C. and 1690 A,D.
.(Only three super-novae have ever been recorded and the first of these, the , D
origin- of the Lrab Nebula in Taurua,.was recorded dnly by Chinese and Japanese '
astronomers in 1054 A.D,) They listed 581 comets between 1600:3,C., and, 1600 A.D,
and, as early as 635 A,D,, noted that “the tails of - comets point away from the

sun, Their mayly recorded observations of Halley's Comet--the earlied® in - .
467 B.C.~-helped modern astronomers approximate its orbit, Meteors and mefe- ‘

orites were also listed, as were the appearance of sun spots (phenoména they
. observed as early as 28 B.C, ). -

. Chang Heng (78—139.A.D.), one of the greatest Chinese scientists, not only
excelled in -astronomy but in mathematics (calculating the value of pi),
engineering, philosophy, poetry, geography, painting, and seismography. Amdhg
his many inventions was a water-driven planetarium, Kuo Shou Ching (1231 4,D.-
1316 A.D.), the astronemer-mathegatician believed to have intrpduced spherical

trigonometry to China, is remgmbered for having determined the winter solstice
Of 1280 A Do i 29,

s ‘ <

ENSINEERING, INVENTION, AND TECHNGLOGY o, .
’ - . - - .

The construction of the Great Wall, of China, one of the ﬁinest engineering
feats of all time, was the responsibility of Meng T'ien Ycirca 221 B.C.). An
engineer and military general, he predictéd that the majox part o the wall >
- could be built in seven years. Thanks ta his scientific genius and talent for
leadership, this dredm became a reality. (Another geeat feat-~one oﬁ/hydraulic

engineering-~was the construction, startinglin the 5th century B.C., of the

650 milesGrand “Canal connecting Tientsin and Hangchow,) AlsSo quite notable
was the work of Tsu Ch'ung-Chih (430 AD -501 A,D.); an excellent flathematician

. and meéhanfc who constructed motor boat : and "invented (or- revived) a south
inting vehicle and of ShEngiua (1030 A.D,- ? ), an’ dstronomer-mathematician

ho. included in his writings the first descriptions of the magnetic needle “and
of moVabTe type for use in pr inting. E \ al

L ) [ <

A 1isting of other Chinese firsts includes the'iﬁwehtion—-by Chuko Liang in

32 "A.D.--of the whgelbarrow (which was not known in Europe until about 1250

.D.). Paddle-propelled boats were being used An China nearly 1000 years i

rliér than in the Wést, as were mill, water-wheels. A buddist monk, I-Hsing,

}d his colleagues designed the works of the first mechanical clock around

3 A.D. Tshai Lun, in 1057A.D., invented a paper of bark, bamboo, and fishnets;
book printing started at least seven centuries before the time of the  Gutenberg -

\ press. Gunpowder aind the magnetdc compass are Chinese inventions; they were

| also the only ancient people to design an efficient horse~harness. In 132 A.D., ~

the mathematician Chang Héng built the world's first seismograph, a fascinating,
device that, when the earth trembied made a bronze ball fall into a container

= ’ K ;

N
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. Jf;oﬁ tﬁe mouth of a bronze animal, Systenatic ﬁeasufémenZS;of‘ ainfall were
also made at- the time qﬁ:khe Norman Conquest of England %nd o, Hin Ying, in

135. B.C. (predating European discovery by .more than 1000 yearf) noticed that
’ sgnow flakes are always six>pointéd, -

Al;bémy,ﬁéhe of the,best known pseudo-sciences, was Efrst mentigned (by Li
?gggzghgg to the Emperor Han Wu Ti) in 133 B.C: and the first 'bdok on” alchemy,
" -

Kinship of the Thrée, was a Chinese one written in 142 A.D.

S~ s
— -

MATHEMATICS . \ :
Chang Ts'ang (cs.250 B.C.~c. 152 B.C.) wrote Arithmetic Rules in Nine.Sections
o . (China's greatest arithmetic classic) in which’he gaﬁé the area of a segment of
a vircle as %(cta)a where ¢ = chord ind a = altitude of the segment, Liu Hsin
.determined‘tpéfvalue of pi to 3.154 in 5 A,D., and credit for the first magic
square--where a series of numbers, arranged geometrically add to the same sum--is
- given to Lo Shu., ‘Chu Shih-Chiehb” (flourished c. 1280 A.D.-1330 A.,D.), -a famous
° teacher of math, wrote'two notable books. The first, a basic text, was impor-
tant because it brought Chinese algebra to Japan and thus greatly influenced
their math, The second, Precious Mirror of the Four Elements (which explained
the methods’ for solving four linear equations containing 'four unknowns and
numerieal equations of ‘any degree,: contained a diagram for finding binom#al
. coefficients up to the 8th power, and discussed the summation of integral.
finite series), placed him among the ‘top mathematicians of all,time, Chinese

mathematicians also egffh}ished both the concept of zero and the concept of
the decimal point, . ‘ . ' :

AP

Chigho Imamura), a Japanese mathematician who flourished in.the 17th century / .
A.D. and was the fixst to assign a‘value (0.51) to the spherical volume of T
unit diamgter, also suggested that the surface of a sphere equalled the cir-
cunference squared and divMed by four. " Shigeyoshi Mori (flourished ¢, 1600
A.D.) was the founder of the abacus calculating method in Japan and Yasauki

Aida (1747-1817 A.D.) evolved Tenshei-ho algebra and fo mded the Mogami.School

of abgcus calculation. Yoshida SchichibeiiKuyo (1598 A.D.-\ ? ) was the author
of the oldest existing Japafiese ‘work on math, the Jinko-ki/ which explained thg,
operations on Soroban, including square and cube roots, oshisuke Matsunaza
(1693-1744 A,D.) was the first Japanese to calculate pi’ down to 49 decimgl
points, Naonobu Ajima_i,i—’zi798 .Ds), One of the ‘two most important menin -
-Japanese math, simplified the complex-calculating methods of timé;, formulated
an original theory on thé circle; developed an infinite series déBling with
problems of logarithmic theory, cylindricai\interbection, and the investigation

of equations; and‘golveﬂ the problem of inscribing spheres within a larger -
sphere, - : - .

=~

4 -
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Because acupuncture has become a household word in America, WQ‘tgnd‘Qp forget *“

that Chinese medicine is--and has long been--qufte. similar to .fhat of the modern

West, Pien Ch'io (500 to 600 B.C.), who ssgcialized in pediatrics and female
4

diseases, "laid the foundation’ of sphygmology .in his book, Nan Ching, He alBo

wrote, with tongue-in-cheek, a book classifying patients by their credit standing,

ability to pay, and degree of hypochondria, Hwang Ti (2697-2597. B.C.), the

third. emperor, described the circulation of blood in-this book, Nei Ching (The

Theory of the Body's Interior). Acupuncture (as well .as-the moxa, in which a /"¢
. \ -
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" Chy Hsiao (flo

small amount of incense or a plug of cloth is used to cure certain illnesses)
came into-use ardund 221 B.C. .Vaccination against smallpox was accomplished N\
by having the patient sniff powdered scabs collected from victims of the
disease, Drugs, “such as ephedrine (which was isolated from plants of the genus

Ephedra), were ysed to .treat lung diseases, coughs, and other respiratory .
illnesses.

.
4“ ‘

,

The pdssibility of sex reversal was mentioned in 80 A.D. and human urine was
used to treat sexual dysfunctions as early -as the third century B.C. The
medievalists used crystalline hormones extracted from urine (by evaporation or
through the use of precipitants) for this‘purpé%e, generally separating maile
and. female (and young and old) urine but sophisticated enough in their ideas
to prepare special mixtures of the ‘two for certain conditions. From the eighth
century on, placental tissde was an important part of hormone therapy and,
starting in-the 13th century, testicular tissue taken from animals was used to
treat some of:the problems for which androgens are now prescribed,
China's ea;iy physicians were the first to add mineral drugs such as mercury
*and antimony to their pharmacopia and the first.to recognize that diet alone
could cure some diseases/® (In the 14th century A.D., Hu Ssu-Hui wrote a book '
in which the uie of diet to cure beri-beri was advocated). Another physician,
rished 1390 A.D., died 1425), wrote an important treatise on

3

_ medicing, but made his major contributions in the field of botany; describing

. U MODERN CONTQBUTIONS

_.immunize ggainst both diptheria and tetanus (thus~openingothe way for the

and illustrating 414 species of plan®s, among them many new ones; and accli-
matizing many wild plants for use #n times of famine, .,

In 1247 A D., Shng Tzhy wrote the first work on forensic medicine--Z%e Clearing

Qf the Innocent; or The pashing Away of Wrongs and the Japanese physician,

Gempaku Sugita, opened the world of Western medicine to his people when he
‘translated ~a famous Dutch medical “book, A - -

o

K
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The 1imited number of documents translated into English and the decided lack
of interest’ by Western historians in ‘the scienceé and engineering of the Far
East probably explain thegpaucity of ipformagion available during the long
period from about the first century to. the 1700's., At'that time, Asian names
once again began to appear in scientific journalg, primarily as a result of

.workqdone.in cooperation with European scientists.

B v

One* of the first of these was Baron Shibusaburo Kitasato (1856-1931) who,
attracted by the gontributions Robert Koch, traveled to Berlin'in the mid-
19th. centd?y to work under thi. renowned scientist. Kitasato isolated the' -~
tetanus and diptheria bacilli“ discovered the bubonic plague bacillus; and =~ °*
with Egil Behring, another of Koch's pupils, worked out ways to treat and

development Gf antitoxin immurtization) . ' ? o
In 1901, the new science of endocrinology was given a boost by the discoveries
of JokichffTakamine (1854-1922) _The first person to isolate adrenaline

-t . ‘s "
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b (epiﬁephrine), he ptepared four\g;ams of this pure crystalline compound from

-
’ 2 ? .

o s,
P o

an extract made from some 8000 bovine adrenals, He is also credited with the . .

_“discovery of the starch hydrolyzing enzyme, takaminidiastase, Probably the . b
first Japanese-American scientist of ‘note, he arrived in the U.S. in 1890 and,
_before his death in 1922, uged his scientific knowledge and business. acumen to >

become a very wealthy industr alist, - . R .
&
Hideyo Nogpchi (1876—1928), anothgr famous Amerjpan of Japanese descent, came _\‘.
to this country in 1900, to work #dr the Rockefeller Institute fopaMedical | ’
Research in New York, 4 bacte7iologist, hé is best kpown for hid‘woxb with f;*
' syphillis and was the first to” culture the syphilitic spirochete, He is also 1?’?5
credited with discovering thé pagasite responsible for yellow fever.l
* - N_s..»
Yosuke/Nakano (1887-1961), who @ame to California iu I906, obtained kris master 8 *
degtee from the University of California, then completed his architecturals °
studies at the University of Pennsylvania. He'became a citizen in 1952,
following passage of the Walter~McCarran Act (no person of Japanese ancestry con
. could be naturalized before that yeam). - An expert in the.use of reinforced
concrete, he helped develop a now widely-used process for pumping concrete .-
into forms in the construction of large buildings and played 4 part in the
erection of some 200 buildings along the east ¢ st. o : ,

Immigrants-—among them the Chinese, who started arriving in the 1860's, and
" the Japanese, who appeared around fhe turn of the century--have long been wél-
.come in America, Most of these Asian newcomers were laborers (a few, like
Jokichi Takamine and Hideyo Noguchi, were well-educated and did ‘mot fit this -
category) who made great personal sacr{ficed to insure the education of their . .
sons and daughters, Their foresight and encouragement is reflected in, the :‘4‘*

e

. gcientific and engineering (fields where Asians encountered ‘compargtively < -

little prejudice)-‘achievements of their offspring and in the cont™butions - °
those children have thade to American health, rational defense, economy and -
education, . . . , ¢ N

.
» v \ . o

: M:Enicmn HEALTH, AND DENTISTRY - o
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The mber of Asians in medicine. and others health~related - fields is quite large.

esteem in which American medicine isg held.

- [ -~ . v

. L'

- Asi@n doctors and ggsearchers have done’ more than eir ghare to. meet -the ‘chal=, "
lenges of the 20th century and have contributed ificantly to the high T.
1

f'. -

— - 4+ - . - - » -
- 4 & - T I TR il

first recipient of the Rev. Dr. Martin Luther g Medical Achievet nt Award ’ f~ :
Lfor outstafiding contributions to the study of sickle gell anemia) hgﬂhas al’“ i
received many awards for his research in pathology. .

Harvey Itano, M.D,, Ph. D., teaches at the | iﬁghiegoTSSBool of ﬁicine;'-The&

Kazumi~\\suga, M.D., deputy chief of\ths\p. s. Departmept of Health's Divisi u
. of Indian Health, is a specialist in tuberculosis contzel, chluded among h(n

N
S
‘“

ol
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many awards is the Public Health Servi\e sﬁMeriggrious Sexvice Med L.
. - ’
Jin H, Kinoshita M.D., Ph Du, an op halmologist known for his research
sugar catar&cts; is credited with ding ways to\both prevent and treat: “}
¢ondition, . . .
) - L . N
Paul I, Terasaki of the UCLA School of Medicine, layed a key role in‘the first- 7
heart tr?nsplant performed by Dr, Christian Barngrd. Meuwbers of Dr. Barpard's N -
. - ' - : oo -
..( R . ). * 83 Bﬁ ° ‘ e ) - P - & L
© . ) ' .o -k M
. ;o . L ' % -

‘e * e & sy

. » -~

¥




”~
.

+
.

L 4

“. the quality -of the forensic medicine practiced there.

~ . » Dy
~ -

.
. .
N
‘ . . . . . * ~

. team studied with \Dr, Terasaki for four:months to learn his techaique for

- inereaging tissue’ compatability; a technique that lessens the, chances of the *
transplanted heart being réjected.. ' . ¢ -

. 1 3 4

v ) .

Newtor Uyesugi Wesley, an optometrist, played an important role in the devel-
opmeént ‘of contact ‘lenses, Thanks to Wesley and his co<worker,.Dr, George ° ’
Jessen; the small plastic “lenses used, today replaced the large uncomfortable ' .
ones previously available. . : - -

. . T "-“ ’\ ~ . * ‘)‘
Tetsuo Akutsu, M, D., a pioneer in®the development of artificial hearts, in 1973
implanted ome in a calf at the University ‘af M;isissippi Medical Center. "The /
animal survived for 24 -days, -

Ay
Y

Kenneth Matsumura, M.D,, of the Immunological Research Laboratory was, in 1903,
granted\a patent for the world s first artificial liver, .,

. Iy - 7 -~

Hatsuii J, Hara, MeD., otolaryngologist and clinical professor at Loma Linda )
Medical School in Biverside, Cdlifornia developed a number of new surgical
‘echniques. a . -

. N C ; *
Edward Lecqg;y , Ph.DB, professpr of Pharmacology and Toxicology and Chairman
,of the Department of P ramacology and Experimental Therapeutics at the Univer-
sity of Califorhia, Sag Francisco, has won mady awards (including the American
Pharmaceutital Foundation Achievement Award in Pharmacodynamiés) - and is . .

cnrrently president of the American Society for Pharmacology and Experimental
Therapev.rtics . . o ) .

s

-~ I

L)

Chien Liu, H D, (19214 ), professor of medicine and. pediatrics and director

< of the Division of Infectious Diseases at'the Uniyersitv of Kansgs Medical, .
Center“ and is a past president of the*’ erican Heart Association, He is* - . "
“known for his. research 4nto viral infecljons, and primary atypical. -pneumonia
and for developiﬁg rapid diagnostic methods for influenza, measles, and .,
respi:atory viruses. )

. - .
e s + at . . »
.
>

Thomas T, Noguchi; M,D,, chief pathologist for the’ COunty of Los Angeles, is oo
known to many people for géz investigations into the deaths, of, Robett Kgnnedy °
‘and sevéral Hollywood pergonalitdes. His' office ifd internationally famous folé -

.
¢ .

Terry T. Tanaka, D.D.S, (1938-. ), Dr.’Tanaka a Ch 1a Vista, Californla
-dentist and dental researcher, instructor, and 1ecturer* sgecializing in .
gnathological (study/science of the jaw) %ehabilitatinn and progthgdontics, was
born in Los Angeles, His-father came td, America in’ 1918; his mother was barn
here. The family, which was relocated to Glendale Arizona during “World War 11,
_later returned to California where they ran & tﬁu&g farm in Artesia. -

vy

Al foreign languages major in college Dr., Tahaka’ earned his D.D.S. at the Uni-"
versity -of Southern California's School of Dentistry in 1962, He then spent two
‘years on active duty with the U,S, Navy Dental Corps in San Diege, Besides .
N conducting ‘his Chula Vista practice he ,is actively engaged in research (has’ his
own, lab) and has invented a variety of highly spetialized instruments for use in

‘¥ for, among others, the University of Southern California =3 Department of Con- !
tinuing Bduc £ion and. thé Yniversity of Hexico in Mexico City and at’ local,
. coumty and state dental meetings. D . .
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. which he declined to patent, are in use at such places ag the, medicdl.school'

gnathological -rehabilitation, tomographic radiography, etc. Many of these,

in Zurich Switzerland., A-fellow gnd masters candidate of, the Academy: of '
General Dentistry and member of the International Academy of- Gnatholc‘ the’
Western Society of Periodontelogy, the Newport Hirbor Academy of DentiWty ‘and °
a number.of, other professional and civic organizations,'he is also a' faculty

advisor and post doctoral thesis evaluation advisor for the Natfonal Uniwversity a h///_

of Mexjco in Baja California and is listed in Who's Who in the West.and Who's
Who in América. 1In San Diego County and for all of Solthern ‘Californiaj; Dr. » «
Tanaka is +he primary consultant for Myo-Facial Pain Disorder and Temporo- .
.Mandibula Joint Dysfunction Syndrome. . -
Others who have made significant contributions in medicine and other healtﬂ

related areas are:. (all positions are the latest known) !

. Name, Place afd / ‘®Position and ' T L N
Date of Birth ' \ Contrdbution , - :
L4 . ' . " &
1, * Jerry ‘Kazuo Aikawa, M.D, Associate Professor-of Internal: Meaiclne and !
. (1921~ ) ) Director,of Lab Services, University of *. .

\ Stoékton, Califorhia . ,, °~ Colorado at Denver .

L.

2, Jeffrey Peh—I Chang, Ph.D. . Biologiqt and, professor, University of Texas,

, (1917— ) Anderson Hospital and Tumorflnstitute, Houston.
+ China . ! ... Developed techniques for staining mitochondria
. ' S T dn frozenwdrieq/tissues; conceptrating sputum
. ’ . -~ .cells by millipore filtration; and staining
! . i hqpto—radiogra hs of non-diffusible isotopes.
’ ) . S DPeVised open-fop cyrostat for pathologic
diagnosis gnd research. .
’.\‘. ] gn el . |
< 3, Min Church Chang, Ph.D, , Research professor at Boston University.
. ‘.(1908— )y - ) . Conducts studies in animal reproduction, A
China® ' ) * artificial insemination mammalian.fertilizah

tion, transplantation of mammalian. eggs, early

, y - . embryonic development, and oral. -contraceptives,
e . '.

4, Jowett Chao, Ph.D, /ﬂ . Research Zoologist at UCLA, . Conducts- research
(1915~ ;) - ) into host-parasite-vector relationship in vitro &
‘Chiga” * - culture of malaria and other blood parasites; \
RS " < sstudies the biology and internal microorgqhisms

. ' o of mosquitos. i :

5. Ko Kuei Chen, Ph,D. ” Past director of pharmacological research for

: (1898 . ) . . E11 Lilly and Company and professor at Indiana
China - ) ~University. Known for research in ephedrine,

' new synthetic enalgesics, vasoconstrictdrs,
digitalis. Developed an,antidote for cyanide

7

, - - poison. - . .

. - . * , :

6. €hu Chien, Ph, D. : Assoziate prbfessor at Columbig University in
0 (1931~ ¢ ) ” . New York City. Analyzes the factors concerned
' China with regulation of blqod volume and viscosity,

. evaluates the roles played by the sympathetic

) I' < [ d
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e . . . ’ tart
L nervous system and endocrine systems in com-

e "‘ -7 ‘ pensatory résﬂ!hses to hemorrhage; and studies ‘
. . ca .. ;. ~ @irculatory disturbapces in shock due to
S 5 A ' " hemorrhage, ) {3 -
7. She}ley ¥ien-chun Chou, _ Associate professor of Neurosur ry at the,
9" - M.D., Ph,D, - ", * Universitw oaMinnesota.} ‘Resedwch into Antra-
) (1924= Y . + crania lesions, malformations of cerébral » )
i ' f . vamculdtor and neumlogical dysf;mctions of
e o e ‘ the blad\der. t ‘ _ LTy
: 8. Xad’ Liang Chow, Ph,D, Professor of neurops,ychology at- Stanfor& " {
' (1918~ ) N Medical School, Known foj stablishing the
China . connections from, the th amus to the cortex, .
LN R v Studies tHe effects of light deprivation o .-
' new born animals and the neurdl basis of
learning and temory, ‘ol -
9. Roy H, Doi, Ph,D, - . Bacte iologist at the*Universit‘.y of C“alifornia,
T ¢ , Davis, C ¢
10. Jacob Fong, Ph,D, b rQfessor.of bacteriology at UG Berkeley,
. . (1913-1967) : Reiearch in infectious diseases, cellydar
Chiina ' . ity, bacteriophage, the replication of
o . myxoviruses, and mammalian cell cultures.,.

N - .
.

C11. James Masao Fujomoto Ph./D, : Professor of oharmacology at Tulane ‘Medical

(}.928- ) . School in New,Orleans, Researches metabolism
Vacaville, Califomia .+ drugs and narcotic drugs, ,
< t
"12." Paul T, Fukui, M.D. ‘ NeurolOgist at’the Veterans Hospital in
.- - .. . Coatesville, Pennsylvania * \ Q*"
'\. . v . . ‘ " \
13. Tetruo Hayashi, M,D. L Profesdor of obstetrics and gynecology at ‘the
. - . e 2 University of Pittshurg in Pennsylvania. »
145 Nofio Higano, M.D. ) Professor of intermal médicine. at the Univer=- "
w L, ’ _— sity of Massachusetts,
15. Teruo Hiragse, ;ﬂ-D., Ph,D, Thoracic .surgeon in the Bronx, New York, -
(1926~ C\. : , . Research into the single-pass, low prime,
Japan . ) ) heart-lung machine; the low.cardsac pressure "/_-t'.:
. + suction machine; and into' the reconstruction of -
Tt { the. aortic’'valve with autologous. tissue,
* \ . . A .
16, David Yi-Yung Hsia, M,D. Pediatrician in'Chicago, Illinois,. and director
(1925- " ) . ', " of the Researchand Gemetics Clinic at Chil-
China . drens. Memoridl Hospital, Researches- human
it U biochemistry and genetics, N L.
‘ » - ) e ‘ , . s ‘ . '. ; .
17.." Funan Hu, M,D. (female) ..Dermatologist with the Orego 4onal Primate.
(1919~ )e - Research Center ‘and Professor ermatoiogy
N China _ . 4 . at the Medical School® of the ®niversity of -

Oregoil in-Portlapd. Research into .cytology
and p‘lgmentary dis‘orderst /

- .
~ .
. LY . - (4 -
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24,

x'imiahige Idhigakaf M._D.

-

M.D., BR.D.' /.

" (1919~ J)

.\.

BN Y

®
\

S. 8. Kurahara, M,D., Ph,D,’ Radfologist and assistant professor at the

Ph.D., M.Q. .*
(19g- ) -
Chi

Chen Pien Li, M D.
(1898- - ) o

China , * * °

Choh-Lu Li, M,D., Ph.D.*

1919+ )

" China ° vl

China.

.

-

Chi Kong Li).}j, MD., . =~
(1920- . Y -

& .
Cheng~Chun Lée, Ph. D.
China
4. .

‘-

)
19. Frederick Fengtien Kao,

'

-+ 20," Riojun Kmoshita,\l@.D.

" Joseph Ching-Yuen Lee,

.

-

Y

!

, e
) ]

. Immunologist and professor at the John
Hoﬂkins Medical School in Maryland

.

v

0

Brofessor of physiology at State University

of New York in Brooklyn. Research into:the - *-
nervous and chemical control of breathing +and
the heart rate, and the effects of anesthesia
‘on the heart and res iration,

Pathology director,i aKCity of .Hope Medical
Center in Diarte, California, - .

Univer§ity of Southern California.

Head of the pharmacology and toxicology
.department of Midwest Research Institute in

T Kansas City, Missouri, and -assistant professor,

‘. nerve cells

.- vation of vaccine virus, isolated an avi

at the University of Kansas Medical Center,
Research into -drug absorption, distribution,
excretion; and metabolism; antimicrobial
ages; cholic acid' and cholesterol metabolism.

> » .

Associate professor of anatomy et State’ Uni*
versity of New York, Buffalo, ,LResearch intd
vascudar’® permeability of the brain, ultra-
structural changeé in-nerwes and muscles; X
_cerehral edqu.and brain ks, ., - .
Chief Virus Biology Division, Biological
Standards National Institute of Health,
Bethesda, Matyland, Deviséd method for ‘ti-_
rulent
o strain of ‘type 1 polio virus: that is now used
“in the-Sabin polio vaccine' discovered anti-
viral and anti-bacte(ial paolins frot abalone,
" ®ysters, clams, and calf ‘thymus.,
Associate neurosurgéon, -National Inét&tgze of
Health, Bethesda. First te use microelevtrodes.
v in the study,of -electrical" agtivity of §ingle
!h the cerebrim,” 'Researchés brainh
* wave activity and diseharge relationships, and
Parkipsonism. o .2 - v

eh v - f .
. ' .
< “ / .

Associate ‘prefessor of Hedicine UCLA and chief
of the.cardiac catflerization laU‘at Mt. Sinai *
Hospital. Discovered.a method to record heart
~ sounds and murmurs in four chambers of the"

“ heaft and to meastire blood volume 4n arterial..
and venou$ segments of the lungs. )

Q

Neuroanatomist and experime¢ntal neuropathologisth

e

-X



Tom.Saburo Miya, Ph.D.

oL T27,
(1923- )
' a Hanford, California
P ,
6. . T ’

28" Yosh Murayama, M.D.

30. Shih Hsun Ngai M,D.
(1920- L)
ot ' China ° I
N . Q..}ﬁ 3‘:
Lads c-!
7
:. ] 31. Edwin Takayasu Nishimura
S L ML,
o .. 0 (1918~ )
’ T, Sacraménto CaliforniQ.
Y .32 J eph H, Oggra, M.D.'

N Y. oiss )
\ :>, ) . an Franciso; California
v - . . ) (‘ - '

N

v‘*

»

N

. 33: George Toras Okite, Ph. D.,
. o o (1922-. ) ‘
C . ' Seats¥ e,lWashington
' . ‘ " " ) ) -‘g, ) \ '
R A .w."',. = e
‘ T s S
. . .34. _Patrick Okuwa, M.D. -
b LY » .
o'y 35, Minol Ota, D.V.M.- -
T T .
, o 3B Kinichi Shibutani, M.D.
‘s A - ' R AR R
;’. ‘ [N \) ‘. ' - N N
.y~ ).3P. "Donald Shima, D.D.S. -
3 (‘: :; ‘. : D ' '..I -
. - 38, Hiromi Shinya, M.D.
.* . 39." Akira-Shirai, Ph.D.
e TN Y e
e " 40, HiYoshi Sugiyama, Ph.D.,
- 7 < . 4 [ ,:" b
- -
. ° 4 P .
Bt
, .
e . 4 Y

MY
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)University, Lafayette, Indiana,
tranquilizers, tolerance development, and the

endocrines in drug action,

’

o \

0y

-

Head department of pharmacology, Purdue-

detoxication mechanism and the effect of

’

. ! . [ 4 ' a
_Radiologist at the UniVersity of Kansas.

-~

. 29, George Nagghatsu MJDo Urologisf and surgeon; New York, New York.

t *

a4

s

-

Research into

Professdr-of Anesthepiology, Celumbia Univeg-% +
i‘sity College of Physicians and Surgeons, and.

attending\ anesthesiologist, Prégsbyterian
Hospital of New York City.

books on anesthesiology. oot
. . . -

>

Author of many’
A\

’

Professor and chairman of the-departnent, Uni~

veﬁsity of Hawaii School of Medicine,

in’ cell’ physiology of cancer cells, enzyme.

abnormalities, enzymes and impunity

Professor and head
- gology, Washington Un versity, St Louis,
Missouri, Research in\d '
- and nose; the mechanisms™of
larynx transplantation.

-

- A [}

jorders of larymx’
Yallowiig, and

~

epartment of Otolaryn—

4

Research

*Professor of pharmacology, Northwestérn Univer-,

sity Medical School, Chicago, Illinois.
Research in digitalis heart drugs;

of oarcinogenesis and metabotic disordersﬂ

-~

Iy o,

ferinarian, Lovelln Wyoming.

Anesthesiologist Gfasslaqu Hospital
Valhalla, New York . .

" .
L

Instructor in dental. surgery, Faifleigh
Dickinson Universisy.

. L ',\
. 5 s vl

Chief of surgical endoscopy unit; Bath Isf
" Medical Cehter, New York and assistant professor
of surgery, Mount Sinai Schooi of‘Medicine

New York., - v

~ .

49

>

Miorobiologist, industrial biological labora—’
. tory research at Walt

Marylmd . ‘

Reed Army HoSpital

Bacteriologist, prbfessor at University-of

A

Wisconsin.

the, metab~
rolism’ of digitalis in patients; the biochemistry‘

..E;Tf

Director of the Nebraska Psyehiatric Institute



* 41, Er Yi Ting, M.D, . Assistant professor of .mediclinev*New York *

v (1919~ ) . "7 Medical College, New- York City, and director, A
China . . Pulmonary Functioh Research®Lab, fetr po}itan_
" o N4 ) Hospital .Center, Research 4in respjory
SR C. . abyelology. 7 , v
» \ . . . .
. 427 George.K, Tokuhata, Ph.D, Director 'of research, Pennsylvania Departn;ent L.t
" : _ , of Health, ) . N
* 43, Henry M, 'Isuchiya, Ph.D, Microbiologist and professor at the Univers:.ty ‘
. o D " 'of Minnegota. -, I
" ('Y , S . . _—
44, Ging Hsi Wangy¢ Ph, D. . Research associate, Laboratory of Neuro- )
(1897- ) [ " physiology, University of Wisconsin, Madison. .
» , 'China_ °, ¢ \, ' ‘Research into the four-day activity cycles in
e - \d . £ + female rats and their relation to ovarian
' : S secretion. A .
oo, ' ' L. ’ S o .
45. Harry Hei Wang,‘ M.D. - ' - Embryologist and pwofessor of anatomy, Loyola’ .
. . (1907- ") _ : )" Universityy Stritch School of Medicine, Chicago,
poA China SR Illinois., Research in’ developmen’“bal biology, .o
’ R S featherlregeneration, ‘quality of meat and
.'* clgarette toxicities, . ) ) -
> - ' ' .
4‘6.. Sh’lh ‘Chun Wang%r‘. . ‘.15. Physiolpgist and professorgof pharmacplogy,
. (1910- v * o Columbia University 'Colle;t of Physicians and*
Chin9 : A/ *  TSurgeons. 'Research .in physiology and phaxma-
R ' cology.’ of the automatic nervois system. .
. - v o Tt Tty - :
.11’7. Y‘ang Wang, '\1 D. " aDirector, Cardiac Catherjzation Lab ’University )
o (1923- ) ¢ . 6f Minnesota, Minhgapolis. Research i cardio-
® » Ch1na ,'—' ‘a . \rascular physio‘lggy. R L s,
. " . L . 3
e 48, Harry Yuen Chee &Dg, Ph.D. Physioidgist, enaocrinologist, and 'professor A
- T (1917-0. ) W oy . Treat Howard “Universtty College of Medicine, in
7' Hawaii 4 . " Washington, D c., Research in athero‘sclerosis
i N TR ‘and endocrinology. e ) . S T
oy o ° o v ! ‘ ‘ :
R 49, Te'al Fan Yu, M. D. * " Asdoctate professor, department of medicme, . /
TP ¢ )5 2 B Y ’ Mt.” Sinai Schogl Sf Medicine, New York Lityy - 7
" . * China : ( Research -in t pathoge is of gout and\uric N v
‘.. " . *acid metaBol .
. LR T -3 R R : .
'PHYSICS Pt 'w. L . o b

. ? .
’ » . \ ,

. Among the numerous persons bM ancest who have distinguisbed t'hemselves
in the’ world bf physics agpe five recipientg of the Ndbel Prize, - . °

- * L . - . iR . ‘w .

In 1949, Hideki. Yq,kawa became the ffrst":sian tozceive the \Iobel Prize. He .- - .
‘hypothesized the existence.of mesons in 1935 Apd proved‘ this experimentally b&
1949, Asprofessor at the Institute for Advanced Study and 'Columbia Ardfivetsity
from 1948 to 1953, Yukawafis ‘pow director of Resegrch Institute far Fundamental

s Physics at Kyoto University. {Two ‘other famed pl'ysicists-—s Sahata and o ’

oy, Tanikawa-are credited witwh thesizing the lexistence of two kimds-=muons . =~ .
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‘+ ' Chen Ning Yanp and Tsung Dao Lee shared "thesdobel Prize honors in 1957 for their
prediction- that the law of conservation of parity does.not work in the case of
weak igteractions, This discovery 1éd to an extensive revision of basic theqry
in ‘atomic physics. Both Yang, a‘professor &t thé-Institute for Advanced Study
at Princeton, and Lee, a professor at Columbia University, received, their Ph.D.s

from the University of Chicago. Interesting biographicaljaccounts of these two

famous physicists can be found in the March, 1960 issue.of Fortune Magazine (qeé .

.
v

-~ bibliography).” - ‘

, Shinichiro Tomonaga received the Nobel*Prize in 1965 for his investigation in%g

the inconsistencies in the prediction of quantum elecirodynamiés. His research
. was accomplishéﬁ‘during World War LI and 2t was not until after the war. that his

- work came to?the attention of Western scientists, He is also rpted forxhis work

. on.-the theory of neytrdrs and, i collaboration with another noted Japanese
Physicist, Masao Kotdnis his'work in electromagnetics, . :

. Leo Esaki accomplished his reseanég into the ultra-fast, uXtra-small tunnel
*(Esaki) diode (on which the en®re communication, computer, and electronic
equipment industry is deperident) while a member of a small research group at

. the Somy Corporation in Tokyo. The heoretical aspects of this discovery won
him the Nobel Prize in 1973, Now a résident of New York, he works on semimetals
and tunneling for IBM at jts T. J, Watson Research Center in Yorksfowy. ’

v

» -

) YusukeZHag;hafé; another giarnt in the world of astrophysics, proved that'thq
"o ' stability of planets is influenced by the gtavitatiopal‘attraction of the swn -
e and other satellites in the system; contributed to the theory of planetary’

nebulae; developed a theory of astronomical  refraction; worked on a relativistic
L 2

- + 7 .'explanation of the theory.of aberration; and studied the effects.of photographic.

halation and sky scattefing'in c¢ordnal ggptography. .o ’

I
4

- ' olhien-Shiung Wu, a very,

Qproﬁinent experimenéal physigistz coniiéﬁéa'mucﬁ of Yang
and Lee's works on’ the non-parity- theory, With them, she reported experimental
confirmation of a ngw,fghdamenta; theoty in nuclear pﬂysicsf—the'théori of con-
servation of- vector curreng in nucléar,begh decay.* Currently on the physics
. faculty of Columbia University, she expé?f@enpally established non-conservation
. <;§f parity ;n béta decay'and, during WorId War II, was an ‘impdrtant member of the
. n

anhattan Project’ team which was rgsponsible for the develdpment of the first
Uclear bomb, A graduate of National Central Universfty of-China and UC Berke-
‘3 ley, Dr,.Wu also cenducts,studies iﬁ'é;ckle cell‘ansbﬁa and the possiqge exis-
, tence of double beta decay. e s . '

s t b ] »
. . o N N ’

I T ) - v . .
. * Others .whothave made significant con ributions, in’ phrysics are: .
ar Name, Place and , . ,. Position and T e
: Date of Birth Contributions ) \ -

. : . !

yoo- , 5 ’
» 1.’ Syun-Ichi Akasofu, Ph.D. Professor of{qgothSics” Unfyégsity of Alaska,

(1930 ) ) q " Studies on fhg_huréra Pélaris,
) *Japan- ~. T . . '
. ' e - §e 2 o
2, Edward'Takashi Arakawa, Physicist, Oak Ridge National Laboratory.
. e Ph,D, oL ) Research ®on radidisotope treatment of cdgcer
- (1929- » b . patients, radiétionrdosimetny,of*ﬁ%panes
"+ _» s - Hopolulu, Hawaii~ , *  Ar~bomb survivors, Discdvered plasma radiation
LT T, . ‘ .fJ " in a&uminum.; Developed polarizers for vactum
S ' N ' ultraviolqt radiation’ = 0 . e
. N .' 6 . .t .- . . z
\) < ‘;; * o . 9,0, .. 4 '
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3. Di Chen, Ph.D,
(1929- )
* China

. fﬁJ s

. (1929~ )

(1921- )
China’>

.-
LEEN

6, Peter Fong, Ph,D,
Lt (1924~ )

.

8. Su-Shu Huang, Ph. D:
(1915- )
Chinia

/

!
9% .Mit&o Inokuti Ph D.
O, (1935- )
b Japap ) .

»
N

L)

. - . -

fl0. Walter. Katofﬂrhzﬁ.

“t

" 4. Francis F. Chen Ph D.

'China ) :' -

o

e,
o

’
.

A

* 5. Ping-Yao Cheng, Ph D.

. China o -
o T
vt » ¢
) . .'G'
. A
B ) * -
7. Shigeji Fujita Ph,D, ~
(1929- )
Japan ' o

Sepfor principal research scientist, . > d
Honeywell Corporation.Research'Center;’
Research in emitting-

v

' Hopkins, Minnesota.

, . Sole magnetron amplifier, magneto-optic and .
magnetic properties of thin films of manganese ‘
bismuth, Invented ‘absorption-type laser . = - )

modulator,

‘Research physicist, plasma‘physics lab,
Princeton JUniversity,
- experiments relating to instabilities of a
plasma 4n a magnetic field and- escape of plasma
from magnetic;bogtles. " Developed method of
Langmuir, g;oﬁés for plasma measurements,

<

° L4

California,

functions, of

. “Professor of physics,.Emory Uniyersity, Atlanta, ]
Georgia. Authpr of statistfical theory of - C o
nuclear fission, explaiping.£figsion phenomena s °
from the flrst principles,

. theory of origin o¥ chemical elements in’ Toa

new fvrmulatidn ¢f o
as macroseopic theﬂ&y of equi- - .‘i‘ i

of ‘the statistical theory’of '

unctions of nucléeic-acids’ (DNA. and &

RNA) and _of origin and evolutiow of liﬁe., éq '

astrophysics.
thermodynami
librium an
biological:

Associate pro,essor of physics; State University .
of New York, Buffalo,

theory of gases and plagmas, ‘soiid state theory,
Developed Stattstical N 9
- mechanics theory which tqeats transport and

optical properties of matter on &

and polymer physics.

basis,

sity, Chicago,

tronoi

L ,,

Phys icist,\ Argonne »N
Research on” effects o

L] . b B J \
Chief of reactor physics, Argonne National . v v #
Laboratories, Illiuois. i

”
- s
v

vi

Author of

\

[y

. w2

.

-4 91‘ 901

Research on theory and '

»
’

Research in Einet

.‘..',

-

tional Lab, Illinois.; * ,
ionizing radiation @f e
T molecular substances as basis for fundamental ' ’

radiation physics,

-

Biophysicist, LawreLce Radiation Lab,- Livermore, .
‘Resedrches sedimentation velocity; --
visc081ty, diffhsion, and optical rotatory - ‘
disper31on° #nd ghe size, structure, and | - T )

es, enzymes, and nucleic acids.-

- <€ontributed to .the ., |7 «

.

. Professor of astrophysics, Northwestesn Univer—
Research in atomic physics and » - \l
& astrophysics, especially stellar dtmogphere, ~ ° .
stellar sgectroscopy, binary stars, add hioas- \ .

rigorons L g;._

3 e

. .
4
o
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<
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\:i R-.

(1914-.

)

N Chichiro Kikuchi, Ph D,

.,

‘Seattle Washington:

13,

14,

L d

15,

.

16,

A
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"22.

~,"

(1925~
.Japan

)--

f

Shu-ﬁua Li, DJSc.
(1890~

China

Shao-Chi’Lin, Ph. D.

(1925-

China .

Sadami Matsushita,

(1920-
Japan

~

Robqrt Naka, D,Sc.

Yoshiqari Nakagawa, Ph,D,

- (1923~

Tacoma, WashingtOn

'

)' .

s

‘et w

)

"a)

&%

o )

:

/U

K

.

o

Dr.Sc.

L]

.
..
]
éﬁ;ﬂ) .
)

foichiro Kinoshita, Ph.D.

[N

Su’su‘mu Okubo, Ph.D.

(1930~ .

YJapan

(1923-

Japan -

Simpei Tutihasi D. Sc.

ﬁiroomi’Umeéaéa, D.Sc.
/(1924

Japan

»

b3

’

)

.

1

-

»

):

RS

PR

.

LS

‘Carl’ Taféuo Tdmizuka Ph,D.

.'_'-ZI:"Kiyo Tomiyasu, Ph.D..

Head, Solid State Physics Lab, University of

York,

°

s 0

v

- molecules.
)-h

’

Michigan,; Ann Arbor,
eléctron spin resonance, quantum electronics,
and radiation'effects 1n solids, M

Professor of physics

Physicist,” New York Czib.
osmosis and physical properties of 1arge‘

Research in ruby lasers,

o

Columbia University.‘New

"Research in structure of elementary-
. particles and their futual interactions,

Research in electric

Professor of engineering physics, University of

California, San,Diego.

Research in re-entry,

physics, electrical and electromagnetic proper-

ties of ionized gases,

Boulder,

.ionosphere and tz

[

Specialist in,electron optics;
T sécretary, of the Department ‘of the Air Force,

.

sporadic E‘?ver

R

Professor of physics, UniVersity of Colorado,
Discovered lunar effects on lower

e special ionospheric zone of
agnetic equator,

A

’

National Cedter for AtmOSpheric Research,
‘Research-in geophysics,

» , Boulder, Colotadd,
" ' astrophysics,

: experiments

A
3

5 New York,

»

7
.

>

3 [

Pidneered _hydromagnetic

Senier spientist, High Altitude Observatory,

H

weak interactions and- 'strong interactiong of

[N

Tucson,

lementary particles,

L

»

Professor of physics, University.of Arizona,
-Research «in atpm move: lenit in soiids,
the nature of vacant Bsite crea ed

-Deputy Under-

*

Professor of’ physics, University of Rochester,
Research into symmetry ‘properties in ©

N

and shock wave phenomenon.

within solids,

Developed reliable gethod to study atom.movement
in solids at high pressures and temperatures.\

Physicist, Xerox‘quporation, New York.

-

.

»

A}

, Director of General Electric S. Laser Laboratory,

Schenectady, New York,

" An authority on radio

mtcrowaves‘ holds many patents in this -area, ., '

~

Professor of physics University of Wisconsin,

Milwaukee.

Research in quantum field theory,

quantum mechanics, high energy particle physics,

.

.

<8 .
. ,
‘

and the theory of many-body physicss



&3 Keuichi Watanabe, Ph.D. ] Senigr professor of physics University of -,
. (1910- Yy . » Hawaii, Research in spectroscopy and atmoa
Honolth Hawaii - spheric physics,,extreme ultraviolet absorption

nd ionization of molegules, and their appli-
\_Sations to upper atmospheres,

v

24, Ta-You wué‘Ph.D. . ‘Professor of physics, State University of New-
(1907~ ) . York, Buffalo. 1 Research din the fields of N
., -China , . ' - atomicr molecular, and nuclear" physics, {
g "A . : scatteri§; theory, ‘and kinetic theory’ plasmas.'
23. Tai Tsun Wu, Ph,D, " Professo¥ of physics Harvard quversity, =
(1933~ ) I 2? Cambridge,-Massachusetts, Research in statis-
) China .

tical mechanics, electromagnetic theory, and

: elementary particles.

26, Sukeyasu Steven Yamamoto, Associate professor’ot physics University of -

¢ Ph,Di Massachusetts, Amherst, Research in high
vy (1931~ ) . energy physics using bubble chambers to study
Japan N nature of fundamental particles, Took part in

A discovery of omega minus’ particle.

« ?

LY

27,. -Luke Chia-Liu Yuaq, Ph,D. Senior physicist, Brookhaven National Lab S

(1912- . ) . Upton, New York, Established axistence of
* "China : ,~ « first pion-nucleon resonance  high energy
. 5 interact;pns. Research in proton—antiproton< :
L : L, " interactY¥ons and pion-proton-and proton-proton
» - v

. . ; . interactions at very high energies.

: . , o
CHEMISTRY o B AR
—_— . . R , - ¢
, Another)field in which scientists‘of Asian descent have become prominent is’
chemistry. . . N . :

'
.«o . !

Ju,Chin Chu, Ph.D., technical advisor, autonetics, fo? North American Rockwell
Corporation in Anaheim and former professor of chemical engineering, Polytechnic
Institute of Brooklyn. Chu is one of the world's leading authorities on:petro-
chemical processing and propulsion; hold? many patents in this area and serves
as a consultant .to a number of companigs « .

) ’
Choh Hao Li, Ph,D,, '(1913- ) biochemist, endocrinologist, and director of the.
~ Hormone Research Laboratory at the University of California at San Francisco, is
knoyn for his work on the pituitary. gl . He stermined the composition and .
structure of both ACTH ( renocortico-tropic hormone) and HGH (human growth

hofmone) and has 1isolated and ddentified five hormones of the anterior pituitary
glando - i . - Q

Shigeo Wakamatsu, Ph D., an organic chemist employed -by Lever Brothers of New
York, has seen many of hiswuresearch findings applied to the development of house-
1d consumer goods.

.. ~ . «

. .
. . “ s
N ,
.
. ,
. .

X
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Others who kave contributed are:

Name, Place and ' Positidn and , ‘ e g’
" Date of Birth ' ‘Contributicns ~ - . " / >
1, Minnid(kmemiya, Ph,D. - . Soil chemist and researcher,-lowa State
University - '~ & ',’ . , ’
iR o k-3
2. \Chia ‘Chung Cheng, Ph'D. Head, Medical Chem: stry Section, Midwest. ! ) .
(1925~ ) 'Research Institute,sKansas City, Missouri,
China , Research in the synthesis and evaluation of
o o o " antibiotics, antimetabolites, alkylating,
- agents, vitamin analogs, anticancer and anti—
P j> - malarial compounds.- v - A
3, Ying Nan Chiu, Ph,D, Associate professor of chemistry, Catholic -
(1933~ ) Undversity of America, Research in the appli-
. ‘ghfna cation of anguiar momentum and irreducible '
tensor methods in- molecular quantum mechanics .
s and molecular spectroscopy; ‘the. on of

- : —- " irregular solid sphericaliharmonics+_an the
B theory of higher multipole radiation in

molecules. -
4, Ting Li Chu, Ph,D. . Chemist and professor ‘of electrical engineering
© M1924- ) ’ and electronic sciences, Southern Methodisg )
China B _ University,}Dallas, Iexas. - Resedrch in.prepa-
. ration techniques for. crystals and tﬁin'films e
of electronic material, crystal grthh pqgcess,
- P and defect formation. ;
i T i
S. Henry N, Fukui, Ph,D Professor_of cp stry, Ypungstown (Ohio) v
) N Co&lege.o : . . 1
6. Tetsuo Roy Fukuto, Ph.D. Chemist! Stauffefr Chemical Eompany, Riverside, .
. (1923~ ) ~ . California, Re%tarch in the mode ‘of ‘aétion of
. Los Angeles, California organophosphorus esters; ‘the ,mode of action,

) metabolism, and structuq‘ activity relations in >
ey X insecticideﬁ . _ _

7. Ryoichi Hayatsu, Ph,D/ Organic chemist aad research assistant at the
. University of Chicago, Illinois,
8, Takeru Higuchi} Ph,D, ' Brofessor of pharmacological chemistry, Univer-
~ (1918- ) " . ’/ sity of Kansas, Lawrence. Developed applica-
. ' tions 6f physical chemistry pfinciples to tn?A\\
! . ) pharmacology system,

L]

($901- ) " at Columbia University, New York 'City. Resedrch,
/China ”  in immunochemistry and the patMogenesis of
' ) streptoto@cal disease, .
. : ¥
A Po- ~ > .
10. Miyoshi Ikawa, Fh,D. Professor &f biochemistry, University of New~

' g \ ‘
. r; Konrad Chang Hsu, Ph,D. . Chemist and associate professor of microbiology
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v

11'.

12.

,'1;;
€.

14,

]
¢

150.

[,

18,

17.
18,

/

. 19.

-

20;-

4

21.

" 22,

. ‘ ' —_ \\\ W‘
~ Susumy Ito, Ph,D, AgSistant professor of chemistry, Harvard
., : . — Pbdical School. . -
Pauil K, Kuroda, Ph.D. Professor of chemigfry, University.of. - SR
' ' : g Arkansas, Fayetteville, ' . . :
T } . ' -
Lieng-Huang Lee, Ph D, Senior research ahemist, Dow Chegi;zl Compy{ny, SN
(1924~ , ) = Midland, Michigan. ‘Discovered t ettabil¥ty .« ..
ghina ;’) Y R , and glass temperature relationship for“polymers
. ] . - + . and invented a-new method for rain stimulationl .
r . © and new pdlymers and monomers, —— + -
. ¢ L . T e
- . .
Norman Chung Li, /Ph,D, . Professor of chemistry, DuqueSne University,
-(1913- )+ //{ Pittsburg, Pennsylvania, Research into the
China . ’ .- nature of metal binding.and hydrogen bonding
. . . in biological systems. T T~ oS
Y N . , .
" Tsu Sheng Ma, Ph, D U Professor of chemistry, City, University of New °
(1911~ ) - York, Research in michchemistry, organic — .\
China o chemistry, synthetic drugs. Developer of . ce ¥
T oo chemistry téaching fethods using §implé” T
t o ) SR equipment. ’ " N
’ N /,, = ',,
WiIliam Tsunehisa Murakami Biochemist Brandeis University, Massachusetts.
Fh D ' i Y g Iy Y
J : vl Coe S T
Jack Murata, PhoDe*, - ', Agricultural Chemtst, Department.of the ‘."‘73,
. : & : I,nterior, Washington DiCy: o

Yoshiharu Okaya, Ph,D,
(2927- - ) ,

\ ) .

» ' .

3 P

'.Professor of chemistry, State University of New -

York, Stony Brook.g-Research-'in crystal and

o~

Japan ¢

-

~

_George T, Okita, Ph,D.

8 o R
Peter P&n Tieh Sah Ph’ p., =
(1900- .) :

=~ China

' -
> w§rick Sak;mi' Ph, D.
(1916- ) '
Philadelphia, Pennsylvania
.%5 ¢ .

George Yokl Shinowara,
ph.D, ﬂ‘(
(1914~ )

Seattle,,Washingtqn\

molécular structure determination with X-tay.

steric ¢onfiguration, of aureomyc

3 H

and neutron diffraction teehniqu%g. Estaﬂiished,*'

y
Professosfof'pharmacglogy, Northwestern Univef-
sity,- Evanston, Illinois, ‘

pharmacology, UC Davi Research in micro )

reagents; synthesis of vitamin. C from ‘cftbohy-

dratess Discoverer of Vitamin K; méw druy for(
g diseasesy IHHG for humafi ,tuberculosis; 7~

Vitamin C ‘derivative of sulfone for Teprosy;’

and new antihypertensives and antivirus agents.

'( ’. .
Bio~organic chemist a%d professor of comparative

*Professor of biochemistry, Wesuern Reserve .
University School of Medicine, Cleveland, Ohio.
Research in the metabolism of anting acids and ~
one-carhon compounds and In_ the metabolic RO
functions of folic acids,

. 4
Director -of biochem;l.stry, Bellevue Hospital and

. professor, Department of- Pathology, New York
University School of Medicine, Isolated anti-
thrombin‘from plasmaJMantihemophilic globulin

and ;lipoprotein’ from erythrocytes. S, -
S 95 S
e v o




23, Noboiﬂ‘sueoki,:ghfb.\ i : Assistant professor of biochemistry, Princeton,
’ - University. . ; - .
24, James Maganobu Sugihara, /i Professor of chemistry, North Dakota State .
PR, D, L e » University, Fargo, Consultant, Sun 0il Co,
~ (2918- = ) ° ) Research in carbohydrate chemistry and metal
Las Animas, Colorado - cqmpounds in crude oils,
e . \ B - .
ZS\W Thomae ih Sugihara, Ph D..,, Professor of chemistry, Texas A& M University
(1924— ) © " * Reseatch in nuclear fission process, pceanic
Las Animas, Colorado * circulation gstudi_es by méans of .radidactive

o , - tracers; (Brother of Jamé‘s»S\ugihara)
. , , e \

‘s

» 26; Kanematsu Sugiura, D.Sc. . _Chemist and member eme‘ritus, Sloan-Kettering
(1892~ DI Institute of Cancer Research, Rye, New York,
Japé. ’ o ‘Research in cancer, etiology’, fmmunity,
- o ~ ., “ - radiation and drug treatment, nutrition, and
. ' animal tun}o‘r storage: for transplantation,
oo : " o ' \ LT
- 27, A._E. Tak*eé\o@i Ph,D, ,Pharmacologist at the -University of Minnesota.

4

- ° ?

28., ' Mitsuﬁoba Tatsumoto, D, Sc.; Geochemist U S. Geological Sua:'\le Yy Denver,
(1923~ ) ‘ "~ [Colorado. " Research.into uSingI(lead isotopes
/Japan o , , ‘as tracers, sourc€ rocks, generation of -magma

prins »

.- o Vand -effects of crustal contamination and minor
.~ b

o . element distribution deep sea. deposits. .
A2 - ! A vt : S I
29, "Shil‘?l!x_Tashiro, Ph, D,g - . Was pr%fessor(of biochémistr/y at the UniVersiety
* - (1883~ ) \3(_, : ' of CinCinnati, Ohfo; ‘Invented biometér to -
’ . Japan _ - < 07 measuré carbon dioxide given off by small ¢
’ T . S amounts of tiésue. . . g
-, Y e . tet .

/-\ 3(‘)." Tche Tsi\ >1‘chen, Ph D, "Professor of biochemistry; Wayne S~tate Univer- o

’

L]

(1924- . ) L ™. sisy, Detroit,.Michigan, Research in enzymaticf'

”
v

Ohi).a T ', ~ %\ . reactioms, sterol biogenesis and metabolism,
) S . and the c‘ongrol ofs genetic expression. -
. 31. Roy Terani hi Ph, D. ' Resaarch chemist, ,U.s . Department of Agricultdre,
oot (1922~ )T Albany, California, ‘Research in gas chrom'a"*‘
-~ Stockton, California - tographic® technique's' in the study of aroma .

C e . : chemis'try. AR /x - >

RN

-
. N

v . w e . v .
: - ol [ . ®
. .

32, Lee Karl Jan,ﬁgong, Ph D.- ..Senior resea:rch associate Eastman Kodak
. ‘(1913— ) § L " Rochestgr, New York.. Research in reaction
C\\ina, R , ‘ . ﬁineti(:s, polymerization reactions, and the
S ' mechanics of

)
. B
’

333.‘ Xulan Cc. ’I’ong L ."Pharmaceutica.l researcher, Dow
A L i \ﬁaln‘ixt Creek, California .
. » co. . - ‘ M : a/
. . v Y. N . - - 2 -~
. 34.‘ Tien Chidh Tso, Ph,D, fPringipal p&ant ﬁhysiologist, Crops Research b 2
Y v€1917- 0 )¢ _,,'_‘_’ H Divisign Agricultural Research Servicej U, s

“China . = - /‘,,ow R l?pamént*’ ofax'Agriculture, Beltsville, Maryland,
o : w T ", g# Résearch’ igto” tobageo plants andshealth-" ¢
"*sa, rerate& factbrs., Established and* el{iminated

,J;He Bource of radio-eleqxents in t6baéco.
PR { .




35. Kwan Chung Tsou, Ph.D,”
(1922- ) S
China M
- 7. . T » .
' o
‘Miloru Tsutsui, D. Sc,

2

’ . (1918- . ) s ) A
TR R T e
-, N ) . .

I . s ’

..-:37. Chi Che Wang, Ph.D.

o (1894-- )"
- .Chir}a ’ .. *
PR ! ,ﬂ‘,w - >
" 38, “Chih Heing Wang, Ph, D.\
o (1917- - )
~, 7™ China ' .«
PR .& J # .

- 39, Juf Hsin Wang, Eh.D.
Joe2- ),

% °  China ‘
440, shik vi Wéng, Ph\D.

(1923- \a) . * s -“ .

-

. . China -, . .- aggregation and puddle- formation- Jhypothesig for ;
- - W ' % ™ frozen solutions and provided insight into the . -
L e R unde‘rs‘tandihg of photochemistry of nucleio acidse . .
< . . . . - . . L o
‘41./Yasuo Yagi D,Sc. IR Professor of chemistry, State University of New .
c (192127 )- ’ . . York, Buffalo, Resggrch in antibodies, anti- .
Japar e ‘gex’iit: determipant regions in protein antigens )
! . e : ‘ ‘ ," ',:and immundehemistf’y. S ;;, . v ;e 2 N
: . . e T R % N
* . 42, 'Kerry Tspybshi Yasurobu, Professor of biochemnstry, Dhiverstey of Hawaid, 25
o Ph,D, * ‘ . s R(ssearct\in enzyme ang’ protein Chemistry. T e
e ) T
R Seattle, Washington Lo e e R T S
;e ¥, e LA T TN e
: 43, Teh Fu' Yen *?h D, . /' Chemist and senior: fellow, “Me1Ton' Institute
: , 11927- ){,.. . Pittsburq1 Pennsylvanfa:; Kesearch in the
- ~Ghina o “..* °7 v structura evaluation of comple:f molecules ,,and -~ n .
. ) e b\/\ ﬁ»»ﬁ . ¥ p ucle'a aro,matic hydrocarbpns. e J ' Do
. ’ &o. " Fae - . bt Lo No",..\
. . ' N N
: SPACE SCIEncs el . ! R :\ R
o, Wia:h the advent of g,he' missile program in 1960,’5.,« many Asian-Ameficar{ \;4
Jf‘w scientidsts applied their, talent&, fo vario '8 ace s'cience and ti,onal defense s ;{_»
,;«f'programs . ..-' <, 76 L e, S
P, . e 4&4 RV A A
‘ 2T T, LA L A AL
.’ L . . ~ : s t hi.' oy ;-
- ° ‘ f ."(‘- p“ . y .t o @ B . ::-f ’ \«f,‘
g L E . . ¢ v - \ ' & J

»'AsBociate professor of chemis;ry, Un ersity o
of Pennsylvania School of Medicine, la- % L
delphia, Research in cancer Aéhemotherapy, o,
wrganic synthesis, enzyme ﬁistochemiStYy, and ’
polymer chemigtry, . ¢ - - oL
¢ ) ? - ! - * .- . .
Professor of organic chemistry, New York Uni.- o
versity, New York City, Discovered a new| . -
étemical bond; involved im yesearch in organo- v
ansdtion metal chemistry and\ arene metal ~ , : -

pi-—complexes. e R ":. s ’,r_ r\

© € .

‘Retiréd biochemist. Resear\ch irychemistry of "= -
biological flyids, food produetg, mingfal and “
protein meta"bolism of the obese and under- . "o
nOurished. - T T ’ s

e . - , S A

. Professor of chemistry, director.of Ragiation
Center and director, Institute -of Nuclear .
Science and Engineering, Oregtn ‘State Univer-, + o . 4
sity, Corvaliis, Deve}op\id radio ‘tracer. -

' methodology in biochemica research,

P Professor of chemistry d bioche,gistry, lale , ¢
bniversity, New Haven, Connecticut.: L
. Elucidated relationship between molecular el ¥
. structure ‘and biological "functdon. ' Research in .
v dIffusioi.in lj.quids :-ind reactiop mechani*sm's. ‘

&
I

y o » °'- e " '». -
JProfessot of biochemistry, “Jotn Hopkins Univer- f"
/ sity,- Baltimore,, Maryland. Proposed molecular | ‘g







\

Thomas T, Yamauchi, Chief of Systems_Eﬁggneering and Technology on the Lunar
Orbiter Program and Viking Program Engihe§¥§£or the Boeing-Company of Seattle

-Ler . H
‘helped with the technical aspects of putting ¢ first man on the.moon, :

L3

‘Thomas T. Ompzi; Ph,D,, an ‘aerospace scientist, is Far East.manéger for Inter-
national Operations, Aerojet General Corporation (Azusa, California) and an

authority on high energy propellants, lunar probes, ballistic missiles, and-
nuclear energy, ’ -

N

Other space sciefitists who have contributed to our space program and our
national defense aref P

L -

Name, Place and Position and
Daté of Birth Contfibutions

1l Toshi Kubota, Ph,D, Associate professor of aeronautical engineering;
R , . Californiad Imstitute of Technology,
2. Syukuro Manabe; D,Se., | Meteorologist, Environmental Science :Service,
Washington, ‘D.C, - )

Minoru P, Nakada, Ph,D, Physicist, Goddard 5pace Flight Center,

(1921- ) Greenbelt, Maryland, Research into V-particles
Los Angeles, California 7’ by study of»decay,products.gnd measuring life-
. S " times, diffusion theory of the formation of the

. = ‘ . _ + outer radiation belt, . o
Katsuyaki Ooyama, Ph,D. Meteorologist, New York €ity,
. , " ,
Kuo Tai Yen, Ph.D, Fluid physicist and principal scientist, Space
(1919~ ) ~ Science Lab, Missile and Space Division,
China - General Electric Compapy, Philadelphia, Penn-
~ sylvania,” Research if electro magnetic wave
Propagation, plasma hysics, magneto-gas-
dynamics? and solar physics, *

6. Ronald Y,‘Yoshida ’ Méchanical,enginée » Jet Propulsion Léb,‘
) Pasadena, Califo; a8, - . . -

7. Phil Yip ' Thermodynamicist, Convéir, San Diego,
" \

/

In their Minority, Profiles (see Bibliography), NASA lists the following Asian~
Americans among their employees:. '

.

Name and \ Education . pbsition and
Place of Birth =~ and Awards ' Contributions

1, Shizuo Doiguchi B.S., mechanical e gineéiing' Aészztant\chief
California & UC Berkeley ' Research Facilities and
. M.S., engineerin mechanics Instrumentation Division
Stanford Univergity : - Ames Research Center

-

Al C, Fang B.S., physics Program engineer

(female) - Sun Yat-Sen University ' " Data Management Program

China M.S., mathematics Office Headquarters ~
George Washington University

. 98 " :
v -

N




. ’
>+ 3, Louis B, C, Fong B,s., electrical engineering In rgovernmental affairs

Boston, Massachu- M,I,T. . officer .
, setts M.S., engineering“administra— ffice of Applications
. - . tion, George Washington .Uni--. Headquarters . o

versity; Executive Fellowshipj,
Brookings Institute

. " D
B _ .
-

4, Josephine Jue B,S,, mathematics Mathematician
University of Houston « - Jphnson Space Center
- - b
5. Paul Pao, Ph,D,'’§ Graduate of National/Taiwan - Aero—space technologist
. China - University - .+ . Langley Research Center; \&)
s . - .7 M,S, and Ph,D,, Upiversity ‘*_Internationally known for
, o of Florida 7 . contributions in supersonic
L R . oL jet noise research .
: . LA e e =
6. Henry P. Wong . B.S, and M,/S., mechanical - Aerospace engineer
) engineering, University of Spacelab Program
Califorpia; registered . Headquarters
profes fonal engineer; ~ . < ,

Apolll and Skylab achieve-
awards . ' . ?

. B/S. and M,S., mechanical . Head \
ngineering, Yniversity of Small Turbomachinery .
Minnesota . Section, Lewis Research

7. Robert Y, Wong

N ’ . Center . :
+ 8. Suey T, Yee B.S. and M.S,, civil S Head ’
China . engineering, Ohio State ' Structural Design Section
University Facilities Engineering .
: . A oo - . Division, Lewis,Research R
p ) Cenger, coe

MATHEMATICS

= N Ay

Shiing-Shen Ch s D.Sc, 15 well known in the field of mathematics for his con-
tribution to dé ferential geometry in the large, His most noteworthy contribu~- ‘
tion is the Ch tn character (which, has applications to topology) Other areas B
in which Chbra worked include the decompositien theorem on harmomic forms of . .7
Kahlerian G} structures, total curvature of closed submanifolds in Euclidean ‘
space, and iqueness theorems on submanifolds‘satisfying geomeerical domain,, *
He 1s currentl a member of the mathematics faculty of the University of_Cali-
fornia at Berkkley, . ' : T - L
b - D <
Other mathematiicians of note are:

1 ’ ) . H "’ - '\\3\/

Name, Place afd Position and v T
- Date of Birth ’ ‘Contributions . SN e
o 1. Chen Chung Chang, Ph.D. Professor of mathematics; UCLA Consultant to
(1927- h] industry. Fulbright reseatch scholar, Oxford,
China‘§ﬁ4ﬁ' 1966-67, Studies of abstract algebra, set -
R T .

theory, and logic.
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2, . Yu Why Chen . i Professor of.math, Wayne State University,
(1910- ) ' Detroit, Michigan. Research into the theory
China v and applications of. partjal equations. R
> - . - h 4
-3."Shoshichi Kobayashi, Ph,D, 'Professor of mathematics, UC Berkeley,
(1932- ) . Global studies-of manifolds with differentia
Japan | geometric method, s . AN
4, Juhichi Igusa, Ph.D. . Professor of mathematics, John Hopkins Univer-
) ‘ sity, Baltimore, Maryland., '
§§: Kinkichi Iwasawa,.D.Sc. Professor of mathema@ics, M.I.T. and Princetpn .
N . University, . "
y . b ) ‘ /
**6+ - Tomio Kubota, D.Sc. - Professor of.mathematics, University b3 .
Maryland. J P / . t
AY ‘ . ° L. . v .
+ Chia~Chiao Lin, PW.D. Professor of mathematics, M.I, T Research in P
(1816~ ). . stellar dynamics, hydrodynamics, astrophysi 1
China - problems. , .
. - . . e
8. Teruhisa Matsusaka, D.Sc. Professor of mathematics, Brandeis.University,
(1926~ D] Waltham, Massachusetts,”, Research into geometric~
Japan - objects defined as set of commdn zeros of a
o . finite get of polynomials. )
\9.; Lu Ting, Sc.D. “ kerodynamicist and professor of mathematics,
- (1925~ ) ) ew York University., _Research into blast
China L waves, supersonic wing-body interference,
viscous mixing problems, space trajectories,
and optimum techniques.,
10, Hsien Chung Wang, Ph,D, Professor of mathematics, Cornell ﬁniyersity,
_ o (1919- ) _ . 1Ithaca, New York. Research into the theory. of-
" China - - lie groups, differential geometry,. and totally .
: T, s T discontinuous groups.
- /ll. Chung-Tao Yang, Ph D. : Professor of mathematics, Umiversity of Penn-
©(1923~ ) . " sylvania, Philadelphia. ' “n
“China - s .
. ‘ * - -
ENE;INEERING . , S N, .

-

When our country experienced’a critical shortage of engineers, thousands of
Asians helped fill the gap. Among the “most outstanding ares - .
David H. Furukawa, a research engineer for the U,S. Bureau of Reclamation in
Denver, Colorado, who is known for his work on desalinizatiow’of brackish water,

Ju——

Chihiro Kikuchi, Ph.D,, atomic engineer, physicist, and mathematician currently
" “on the faculty,of the University of Michigan, who showed that synthetic rubies
- are an ideal féterial for ude in masers. .

b
+



* Others wﬁb have contributed are:

2 g

Name, Place and

Datk of Birth

14

1.

Y

(1921~

Sin-I Cheng, Ph.D;
).r

" China

DavidaK.-Cheng,‘Sc.D.
(1918- . ) -

Ju-Chin Chu, SC.D.

3.
) (1919~ )
= .China -
. 4
4, Ven Te Chow, Ph,D,
(1919- )
China
5, "Hatsuaki Fukui, D,Eng,
6. Thomas K, Ishii, Ph,D,
A
7, Seichi Konzo, Ph.D.
. ) .
. '8, Tung Yen* Lin, M.S
- €911~ ) | e
9. 'Henry-T, Nagamatsu, Ph.b.
10, Richard Hsien Feng Pao,
Ph,D,
(1926~ ).
" China
Q

’

co.

~

Posinion andfr
Contributions

Professor of aeronautical engineering,
Princeton yniversity. Research in gas
dynamics and propulsion scientes; nature and
origin of .sudden failure in rocket motors in ¢
operation, and probable remedies, -
1 4 <
Engineer and research project director,
Syracuse University Research Institute,
Investlgation”of Z-transform theory of
ahtenna arrays; phase-error effects in micro-

. wave reflectors; 'signal processing array .

synthesis; gain and signal-to-noise ratiio
optimization techniques; electromagnetic T
problems 1in plasma environmehts‘ diffraction
field meagurements, with lightzmodulated

. scattering techniques, &

. b
R LA

Chemical enrgineer.and technicall adviser,
Autonetics, -North American Rockwell, Anaheim,
Califdrnia., Research in propulsion, energy
convergion, fuel cells; distillation; nuclear
technology; kinetics; and!therﬂodznamicsf
Professor of hydraulic engineering, University
“of Illinois, Urbana, Developed stochastic
methods for hydrologic analysis and design and
engineering planning for drainage, flood
control, and other water resources projects,
Developed the science of watershed hydraulics,
Y] .

Engineer and vicevpresident'of Sony Corpora=-
tion of Amerioa.. <

', i -
Professor of electrical engineering, Marquette
ﬁniversfty. RS :

[}

.

¢
°

Professor of.nEchanical engineering, University

of IllinodS. . "
Structural engineering cbnsultant, San Fran-
cisco. Design-pf steel and prestressed
concrete strugturés; bridge and structural

- engfneering, Lrop . - j

. S &,
‘. . . _4

»
Research and develépment engineer, Genexzalr

’

E}ectric Co. * . Ty

. . "‘
& I Ay ., L

Profedsor and chairman of the civil engineering

. departmefit,” Rose: Bolytechnic Institute, Terre

‘

Haute, .Indfana, ° Studies in incompressible”
fluid, mechanics and® the statistical Analysis
of nydrological data,. v +,- . N

° 5 T ' . .
101 s ".‘ o . ' . . w/"
@ )
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H .
- M . . PPN . g
.I.OO ot SR &
o ° "’l ~ ! s




\
7 ¢ .
11, Chi~Neng Shenz Ph.D. . Professor of mechanical engineering,
- (2917-, ) . Rensselaer Polytechnic Institute, Troy, New
* China York, Research in non-lipear and optimum

systems; synthesis and compensation; process
i dynamics; nuclear rocket-control and
\ astrodynamical guidance.

.

12, Henry Mitsumase Tsuchiya, ‘Professor of bio~engineering, University of

. Ph.D, Minnesota, Minneapolis. Research in the
(1916~ . ) ) dyrmtamics of microbial populations; enzymatic
Seattle, Washington polymérization and -depolymerization of poly--

(\, : : saccharides; chemotherapy and the disposal of

industrial wastes. - .

.

l3. Otto Arthur Uyehara, Ph,.D. Professor of mechanical engineering, University

(1916~ ) ) of Wisconsin, Madison. Research,in flame
» Hanford, California , N temperature meagurements in both diesel and
spark ignition engines as a function of time,
;o 't .Studies of the internmal combustion engine and

auto exhaust emission, \

K

<

14, Xung Chie Yeh, Ph.D, , Associate pgofessor of electrical.engineering,
- (1930- ) University of Illinois, Urbana., Studies in
China * Jionospheric propagation problems and iono-
" spheric propagation problems and ionospheric
. . physics,
OTHERS ) -

Asian-Americans who have come to prominence in other scientific disciplines
include: .

Name, "Place and . Position and . .
Date of Birth - . Contributions = Lo .

"1, Thomas Clement Cheng, Ph.D. Associate ‘professor of ;oology, University of
(1930~ ) Hawaii. Research in the development’ of . S
China . parasitic flatworms; the physiology of animal

' parasites} defense mechapisms of mollusks;
- V * experimental® invertebrate pathology; and the
interrelationships .among invertebrate ahimals, '~
2. ‘Te May Tsou Ching, Ph.D. . Associate professotr, Oregon State University, !
(female) ' Corvallis, Research into safe storage condi-
(1920~ ) e . tions §for ‘foreign seeds; freeze-drying S
China coniféRous pollen for reseryvation; biology of/ .
- . seed development -and germinationj lipid ,
., " metabolism in coniferoug seeds. ,, |
1~ ‘ . o . RIS
3. Sidney Chihti Hsiao, Ph.D. Professo; of zoology., Universitypof Hawaii, .:
(1905~ ) " Research into the radiocalcium uptake in.sea '*'..
China ‘ >* urchins and the effect of ionizing radiation y

.

y in the early development of sea urchins. e

- »
- »




A4

Hiroyuéi,ﬂirumi,=M.D§
T(1932- )
-~ Japan.
Wan Cheng Chiu, Ph,D,
(1919- . ) .
China . :

-

Francis Lang-Kwang Hsu,

o

Biologist and research associate, Boyce
Thompbon*lnstitute Yonkers, New York. Culti-

vation of leafhopper~borne virus vector tissues

and nematode tissues in vitro,

- o A

Professor of meteorology, University of Hawaii,

Researgh in atmospheric tides, large scale )
atmospheric wind systems; energies associated
with various scales of atmospheric motions.

Y
Anthropologist and chairman of" the department,
Northwestern University, Evanston, I1linois,
Studies patterns ¥f culture and personality of

Chinese, Hindus, Japanese, and white Americans.

Professor of biology, UniVersity of Texas,‘
M.D. Anderson Hospital and Tumor Institute,
Houston. Regearch in chromosomes and their ’
role in evolution.

Research professor of preventive medicine and,

environmental health, University of Iowa, Iowa—'

City. Research into, and successful immuniza-

tion of Rhesus monkeys against schistosoma
jepqnlcum- ’ .

Research associate and professor of preventive
medicine and environmental health, University
of JIowa, Iowa City. Engaged in the same work
as his wife (entry #8).

Director,.biological sciences,'Research and
Development Division, International Mineral
and Chemical Corp., Libertyville Illinois,
Research-in organic chemistry, fermentainn
processes, processes to make antibiotics and
amino acids. Discevered a new method to:
produce-a new semi-synthetic penicillin.
Director, Atmospheric Turbulence and Diffusion
. Project, University Corp, for Atmospheric
Research, Salt Lake City, Utah, Research. into

atmospheric turbulence, the diffusion of radio-

. active debris in-the atmosphere and the wave

motion in erating fluid, ~ "

Ph.D. N ~
(1911- ) ’
China . ;
7. ‘Chiuh Tao Hsg, Ph D,
(1917~ ) i
China
. ' )
- 8, Hsi\Fan Hsu, D. Sc. )
(1906- ), )
9, Shu Ying Hsu, Ph D.
. (1920- ) -
China ’
’ _,/
10, Hsing TSung Huang, D.Phil,
o (1921- . ) .
Malaya N
- 11, Shih—Kﬂng Kao, Phi D“
] (1918~ . ) :
. China St
12, StephenbMoi Kee, Sc D, N
©(1903-. ) T
’Hdnolulu, “Hawarii .
. e ) ' k ‘
"13. Ken-Ichi Kojima, Ph D,
. (1930~ ) oo o
B ‘1‘:. uJapan Y ) ‘
SR ; -,
’ - :
«® . t
s .

Entomologist and malaria specialist, Publicx i
“Health Division, International Co-op Adminis-
tration, San Francisco. Resedrch in: malatid

and encephalitis. ( . .
Praofessor of genetics’ University of Texas,
Austin, Studies the genetics of populations
. as they relate to evélution.

s v
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14.. Albert Kudo, Ph,D. ~ Assjistant profesSor of geology, University
. ‘ : . “of New Mexico. ) ; E
. 15, Richard R. Kudo, D.Sc. Zoology Professor Emeritus, University of ‘
/ B C _ Southern Illinois. )
16. . Koichi Masubuchi, Ph,D. Naval anchitect M.I.T. ) o
S 17. Fumio Matsumura, Ph,D, : Entomology professor at the University of
' . S , ’ Wisconsin,
18, C, C, Li, Ph,D, - : *Geneticist and professor of biometry, Univer— -
) (1912~ ) sity pf Pittsburg, Pennsylvania. Studies in
China methodology in mathematics and statistical
' * “f’ .genetics with tespect to human populationms,
19, Kaz Mayeda, ?h.D;', ﬁAssociate professot;of genetics, department of
' biology, Wayne Statd 'Ehiversity, Detroie,
, Miphigan. . .
20, John S, Mitta N Developed the use of»chick sexing and\founded
: . \ " the American Chick Sexing School, v
, '\w '
21, Joseph Minoru Ogawa, Ph D. ,Associate professor qf plant pathology, .
(1925 7). " UC Davis.” Developpefif and control of plant
Sanger, California pathogens on ston%Zfruits, hops, - tomatoes,
and tropical fruit RE
: S s
22, Akira Okubo, Ph.D., Oceandgrapher. and reseiﬁtﬁ assaﬁiate,
(1925~". )" - i Chesapeake Bay Institute, John opkins’ Univer=- - .
. Japan - - T . sity, Baltimore, Studies 1n qceanic diffusion
" : c of, contaminants due ,to turbulence and of the
’ mixing processes inafstpa;ies and lakes, .
\ ", 23. Hidemi Sato, D.Sc. Adsoéiate professor.of biology,"Uniéersity of
" . (1926~ ) f , Pennsylvania, Philadelphia. Applicatidns of .-
> : Japan " polarized 1ight to 1dving biological systems, -
, . ' : Research in the dynamic structure of the
: - mitolic spindle and in the development of a
* < *L A high sensitivity, high resolution polarizing
_ microgcope.- -
‘ ﬁ‘ h

o

.24. Steve N. Sato, Invented the. non-mercurial medical thermometer.

’Aéh President, VAC Corporation, San Diego.
25, 'James Ming Shan Ph. D. Mineralogist and research physieist, Adr Force

(1918- Weapons Lab, Kirkland AFB, New Mexico.
China . Research in X~ray crystallography and geo~ .
. ) * chemistryy physics of high pressure; and / .
: ) . hypervelocity impact and’ cratering. /// )
° 26, Yun-Pei Sun, Ph.D. . Insect’ Toxicologist and chief entomologist,
(1910~ ) ) Shell DeY"€lopment Co., Medesto, Caltfornia.
b China <, Research into various aspects’of insecticides.
. PR R "

o w0 aa NG .
Qo ‘ < _1(]:3 . . .




" 30,

32,

“
v

31, ©

William N T&kahashi Ph D,

Haruyo Tashiro, Ph,D,

oy .
¥ %

o . A *
Yu Chén' Ting, Ph,D,

© (1920~ ) - .,
China“ .’ &
. 3 S
William T, Yamazake,'PH'Di
s
John Teng Chien Yen, D Sc.
-(1903- )

China .

Y

Chia-Shun Yih, Ph,D.
(1918- )
China

- - . *;.
e

B

Préfessor of plant pathology, UC Berkeley.

¢,z;ofessor of Entomology, Cornell University,

ew York, i

<
L} A

; Aséociate professor of cytogenetics, Boston
college

Chestnut Hill, Massachusetts, .
Determined chromosome number, and induction.
of flowering in the sweet’ potato plant,
Research on' chromosomes of maize, teosinte,,

* and -tripsacum; .chromosome -inversions in maize

and teosinte (evidence’of teosinte intro-
gression in maize),

-~ -

Professor of agronomy, Ohio State Unfvé?sity.

Professor and chairman of the departmént of
geology, Villanovq’Univensity, Pennsylvania,
Studies of marine and land gastropods of

China and fresh-water mollusks of the

western U, S, .

Professor* of hydrpdynamics, University of
Michigan, Ann Arbor, Research in hydrodynamicsg
gravity effects in fluid. flow; rotatiné&fluid;
non-homogenous fluids; and ﬁagne%ohydrodynamics.

-
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: “», IMPORTANCE OF RECOGNIZING AMERICAN INDIAN CONTRIBUTIONS
U, . *  TO .SCIENCE, ENGINEERING, AND MEDICINE
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[

The following paragraphs have been excerpted and combined from speeches given
-by Jerry Elliot, a NASA aerospace engineer and an Osage/Cherokee Indjian, One
Speeéh was presented during National Native AmeYican Awareness Week (October 14,
1976); another for the University of Oklahoma/NASA Space Symposium ("Careers for
Tomorrow," March 17-18, 1977); and the third, ?Mbther.Earth..‘?ather Sky" at the
NASA/Oregon State University Symposium (April 27-28, 1977), :

ss e The central theme of Native American Awareness Week (October

10-16, 1976) is to focus national attention on the many positive

achievements made to society by American Indians and to more realis-~
. . tically portray the true image of American Indians in modern_America.‘,

The non-Indian is seeking a new understanding and appreciation of the

Indian in modern society. To them, we want to bring the real image

of our native’people, and destrg? the distortion of which-we have

been the victims so long. Thes days an Indian doesn't need to dress -

or act like an Indian because he is one., Today we exist everywhere.

and are making notable contributions 'in education, law, medicine, art, “}

- business, science, and literature. This represents the greatest

growth and self-determination that has ever been assembled in the .4
two hundred years of this country's existence, ,
}....Despite‘tﬁe grave—probleﬁs that face us,'the greatest goals \

" American Indians face are with our young people. We are proud of
. our past, our heritage, and ffnd deep meaning in our ahpestryL But
Lt —wHat are we going to pass on to our children for ‘the future? The
* ““future of our people lies in the hands of our youth, We are ‘a people
who know where we have been and where we are going. But if our chil-
dren are to look forward to anyt&ing in the future, it is important
- that we retain our Indiann&ss., We need to hold or "to what is impor-
tant to us as Indian people. Today, more than ever, it is important
that we listen to our older people’'so that our children may enjoy a
future Indiap'1life, For us to survive, our younger generation needs

’

¥ to, uﬁdeigtand and retain our.values and beliefs.

] ’
vveesthe story of the Andian in’ Ametica is something more than the
record of frequent aggression, greed and broken promises by the white
man, It-is more than turquoise jewelry, beads, braids,/and John
Wayne movies, It is a story bf endurance, of survival, of adaptationf
épg crea;iy&ty in the face of overwhélqing obstacles, It is a story
of enormous.contributions to the country--- L .

Today, I see a new day, ' . 1 - 7 - SR
This week, I see a new beginning, )
This year, I see a new future,
\ . T . A
Let us walk with peace and beauty in our hearts and aceept that which
vill produce good things for our people. ‘Le't us touch., Leét us, each
to the oﬁhﬁr,'nourish each other: Let us not destroy ourselves by,
forgetting that'we are-all Indians, Let us have a common voiee, that
can be heard. I offer a prayer tg keep our people together. This is
the day the spirit sPeaks to all our meX and women. .
ol " IS . o
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festerday, we were disappearing as snow before the getting Sun, But

I strongly believe in my heart that we are not a vanishing race, only
an unconquered one, -

From where the Sun now sets in the father sky, let the winds of change
blow in a new direction for our people.s...

We need to reach out and grasp that 'which is needed for our survival,
We need to seek skills fhat will provide us a sense of worth and’
PUrPOSE,eass )

’ .

«ssesTechnology is touching all of our lives. But what is science °'

‘and technology? Actually, it has to do with interpreting ‘the <

physical world, the world around you everyday, It is the classifica-

tion of Mother Nature® -To the Indian, it is studying and appreciating

Mother Nature in the wWays we have always respected, but in another

way.T It comes under the‘fategory of new knowledge. _ 7
[

The Navajo wise men say science has a definite place in mankind's
environment. Since science is knowledge of the laws of-nature, they
believe the more one goes about acquiring this knowledge, the cléser.
one comes to the mysteries of the universe and to_the Great Spirit,

Engineers and scientists are dotrs, They make things happen., It is

not science that is harmful but how it is used that may be harmful.

Problems that face us today, such as the energy crisis, enwironmental
. pollution, unwise developmént of resources, and using space for the
. benefit of mankin¥, cannot be solved without the aid of the engineer,

We need sound leggership to protect ouxr land and. our resources and to
‘ ‘ meet the needs of our people,. We can no longer afford to drift.
s . [

‘ . There ¢an be no .turning back as a race, as a nation or planet, .To do
) ", 80 could prove to be a guarantee of extinction, Since our very survi-
. val is dependent upon how well we are prepared for the future, none of
- ~ us.should play down the importance of the technical opportunities
" _available to us, When we turn our back on the.future to concentrate"

oh the present, 'We cannot see what lies ahead. We‘cannot allow our-
‘selves‘to become shortsighted i )

. ’ The dwindling resources, pollution, and contamination of the Earth,

- " our Mother, are examples of some people’s shortsightedness, .And
many still have blinders on. We need young, fresh minds to help
solve these -problems,,.,.We need you to accept the challenge., Yes,,
. ‘you are the future of our people.....If you let it happen!




A HISTORY OF AMERICAN® INDIAN SCIENCE

s

They came, it is thought, from the mountainous land now called Siberia and
they came, a few at a time, over uncounted thousands of years , and reached
the Western Hemispaere by-crossing the Bering Strait,: Of many tongues and of
varled (but generally Mongoloid) stock, these primitive wanderers (the
earliest were of the Stone Age) from an isolated country knew nothing of

other peoples’or their accomplishments. On their own, in a new and untouched .
world, they were to develop over the centuries cultures remarkable for their
contributiops, - inventiveness, and scientific "oneness" with the laws of
nature, Spurred undoubtedly ﬁy the hard necessities of their lives :(the
search for food, shelter, and safety in unfamiliar surroundings, and the

limitations imposed by.their simple tools and a scarcity of tamable animals), .~

they learned to investigate and respect the world around them and to cultivate
and preserve its riches, In the process, the nomadic hunters who became
North, Centra1, and South America's "Indians" (a latter-day misnomer resulting
from Columbus belief that he had reached India) also became both natural
agronomists and the first true environmentalists.

Bélieving that all aspects of life were governed by nature, the American
Indians learned in the years following their arrival to revere "Mother Earth"?
(who, together with the sun, was consider®d the source of life) and strived to
live in harmony with her, Staying "in balance" with nature was-essential ﬁmt
just to their well-being-but to their very survival., Accordingly, it was as
wrong to offend the water gods by polluting their domain (led to idlness) as
it was necessary to placate the spirits of newly killed animals and celebrate
the planting of the corn crop (rituals which promoted respect for animal life
and for the land). Most of them.took from nature only what was necessary;
used contraception to prevent the birth of children neither they nor their
earth could support; and followed myth-based agricultural practices which
revealed their powers of observation (planted beans gnd corn together, thereby
achieving a balance between the corn's depletion of soil nutrients and the -
beén§“ restonation of them) and their’ modernity (sang to their plants)

Those first Indians roamed the hemisphere, following the prey (mammoths, glant

camels, and mastodons) they hunted with rocks and stone spears, As the supply

gf ‘animals. lessened, however, they became increasingly dependent on plant life
-.and on their. ability to utilize, adapt, preserve, and store the products ‘of

nature and, most important, to develop new food crops. -
t

Starting with teosinte (teocintli), a wild grass of Central America, Indians
throughout the Americas bpent hundreds of years developing what*is now the

world's thirt~most important grain . Continually observing and experimentiné

-

1Recent evidence suggests that this migration began between 50, 000 and 100,000
or more years ago. L. - .
2In the Navajos' story of creation, a fale now especially prophetic, Changing
Woman- and the sun were the parents of twin herpes who saved the world from
monsters living ‘here when the first people arrived. From their father, the
sun, came the technology used to slay the monsters. ¢ ‘
Corn, which requires compricated care and -cannot be scatter planted is the
most highly developed grain knownﬂigSome researchers belleve this to be an

indication of its age and of, therefore, the possibility that Indian civiliza-
tion could predate a11 others.,

2
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(scientific techniques which probably resulted ¥rom.their "taste and -take the
consequences'” introduction to the plant life of the New World), they harvested,
sowed, crossbred, and processed the grain, eventually producing over 300 (or
" more).varfeties of maize (corn), Among them were corns requiring-anywhere
from 70“-}0 180 days to. reach maturity; corns which grew best in -the south or
< the north;\drought—resiqtant corn which thrived in the arid southwest; yellow
‘Jcorg,and white corn?; regular corns (flint, dent,. flour, and sweet) and pop-
. corns; every major corn variety known today, (Archeological finds made in New
+, Mexico's Bat Cave provide interesting evidence of thege centuries of cross-
, +: breeding, Undovered there were both’ small, extremely primitive, huskless pop
* * and pod corns and much newer varieties with husks and larger cobs and kernels.
- f;Tbe qlder enes resemble, early Paraguayan corn; the newer corns appear to be a
S hgbrid, patt-MexW®an-strain.,) -
Corn was but.one of ‘an amazing number of fgod-crops (over 80 of the approxi-
mgtély,lZO known) domésticated by the early Indians®, Almost one-half of the’
- world's food supply results from their efforts., Among the plants known to
them were potatoes (white and sweet); avocados; a number of beans (including
kidney, lima,:green and string); squashes, pumpkins and peppers; tomatoes;
chocolate; peanuts, pecans, cashews, Brazil nuts, and butternuts; blackberries,
rzapbéfries, and two varieties of, strawberries (which were later used to improve
the non-too-sweet European variety); eggﬁlants; pineapples (which only later
were exported to Hawaiil); Jerusalem artichokes; tapioca, wild rice; maple sugar
and syrdp (with which many Indians sweetened their popcorn--a treat much like
today's Crackerjacks); vanilla; allspice and arrowroot and guavas, grapes,
pawpaws, sapotes, papayas, ,one variety of ‘persimmon, and certain cganbefries.

This reparkable achievement reflects three basic approaches to crop manage-
ment--development of plants from wild growths through crossbreeding; domestic
cultivation of previously wild pdants and use of plants still in the wild
state, It also reflects the Indians' skill in producing edible foods from
poisonous plants--grating manioc roots, for fhstance, then pressing out their
deadly juices to obtaim both tapioca.and ‘arrowroot. (Other -techniques included
roasting cashews in their shells, a treatment used for rendering their juice
nonvpoisonous, and a complicated process for leeching out the tannic acid in o
the acorns used to make flour,) They also devised the now-standard procedures ,
for extracting maple syrup and processing it into sugar; for obtaining vanilla
extract from unripe pods (drying them, then removifig the crystals that formed

on the outside); and for alkali processing rystems that increased and improved-

-

- ‘the nfacin and amino acid content of corn,

I3
R -

A8 Indian agriculture became more extensive (Coluﬁbus reported cornfields up
to 1% miles in length), the development of techniqués for irrigation (espe-

cially in_ the. rain-starved southwest), dry.farming, soil care, and fértiliza-
ftion became egsential, : ot '

5 ¢“To insure full growth before the frost in areas with very short growing
/" seagons (under 70 'days), they soaked the corn in water before planting it,
SThe Miamis' white-meated corn was regarded by other Indians as the finest grown,
6Because of the great time period involved in the domestication and hybridiza-
( tion of corn, it is doubtful that the European settlers of the new world T
A could have even begus:to accomplish what the Indians had, :
"The prepared foods.originated by the Indians include gornbread, hominy,
<. succotash (contained fish then), corn tortillas, baked clams, persimmon and

cassava breads, clam chowder,.oyster stew, corn soup, pumpkin pie, erapberry
sauce and "Boston' baked beans, :
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Thé pre-historic Hohokams (ancestors of today s Pimas),; who had only wooden
tools and.their hands with wh{ch to work,‘werg -the first to use .canal irriga-

_ tion, The ditches they dug to carry.water from. the Salt and-Gila R£Vers
ranged up to 16 miles in length.and connected systems spfeading over; as much '
as 150 miles. The Pueblo Indians employed both ‘streams and- reservPirB in their '
gystems, while the Saladoams of “the Arizong and. New Mexico, mountains built
canals that have been incorporated into the’ systems of today.

The early Indians were a1so "far ahead of. the fest of the world in their use of
fertilization (the Abnakis of Maine, for instance, used fish to enrich their,
fields; the Algonkians, seaweed) and crop rotation.(kept some fields going for
hundreds of years), Food preservation and storage qere important to them, too,
‘and they used such techniques as drying (meat and_ figh® ), wrapping food in '

birch and other barks; underground crop storage;~and smokingr(especially popu~
lar among ‘Gulf Coast peoples . !

'Althoughgfarming became a vital part o‘kIndian life hunting and fishing also
remained important-and créativity was evident both in the animal disguises
worn when approaching prey, and in the variety "of specialized tools and tech-
hiques they employed. The Iroquois, for example, used fish nets made of vines
and dammed their streams to make\fishing easier, : The Nootkas of British
Columbia and Washington used ap ddle-shaped,board with teeth on’ one side to
snare herring and develbped a complicated harpoon system for whaling, - Bogs .
and drrows, boomerangs (for rabbits), pitfalls, concéaled corralg)and snares
(for birds) were used by Indian’ hunters, as was water (for drowping prairie ,
dogs and other rodents out of their burrows), . Thanks to their talent for
careful observatioﬂ they quickly learned the best woods and stones fot making
bows and arrows and how to heat grooved stones for use in straightening arrow
shafts, They also studied the animals and, by watching where and when they-
ate or traveled, gathered knowledge that made hunting more .profitable, Going
a step beyond hunting, they domesticated the, turkey and raised it for food,

_Imgthe years after the Europeans introduced khe horse in America, the Nez
Perce of Oregon and Washington (the only ‘tribe.to practice selectiveybreeding

+ - of stoek) developed{iﬁi Appaloosa, Lone of the finest saddle horses kn Wi,

.

Food crops weré-not th€ only contributions made by these early agronomists,
The Indians of Cemtral and,South ‘America used rubber products hundreds of ¢
years before Columbus reached the New World,  Having first devised a means for
) extracting and treating the: ,8ap of rubber trees, they_ then made tightly-
pressed, high-bouncing balls (and originated'games to play with them), .
) //#9:erproof bags, clothes, and bootss
_ Long staple cotton, which was made into clothing by the Indians long before
" the Europeans had even heard of it,, fs a finer, stronger variety (so finé the
" white settlers thought it was silk) than that of the Egyptians.,. i
. Chicle (the main ingredient of chewing gun) , tonka beans (their fragrance is — ™
,prized by perfumers), decorative gourds and,.of course, tobacco (40 or more
-varieties were developed, mixed, blended, and used in widespread trading
) operations) wepe- alsq products of Indian agriculturists. e

. -8Another important commodity, salt, was obtained by evaporating saturated
solutions-=taken from salt licks--over a fire.
%In ‘a typical year a tribe of Northwest Coast Indians would stock upwards of

half a ton of dried galmon, -




Vf-;’

They were.also extremely knowledgable in the medicinal use of plant prodﬂcts, s0.

much so that....."in 1952 Felix S. Cohen could write '.....in the 400.years that |

European. physicians and botanists have been analyzing and examining the flora

- of America, theg have not yet discovered a single medicinal herb not known to

the Indians.'"!? Their extensive knowledge of plant types, relationships, and
uses, a knowledge developed through centuries of observation and experimentalys””
usage and conveyed by word of mouth from one generation to the next, grew into
highly accurate and still useful classification systems, some af which listed”

. ‘Plants not by appearance or general type but by what is now known to be their

chemical composition (steroids, hallucinogens, vitamin C content, etc.). .
Quinine, obtained by South American Indians from cinchona bark and used to
cure malarial fever, was one of their major drug discoveries, Coca leaves"
(from which cocaine and novacaine are derived) were used as an anesthetic by
the Incas (and others) long before the Europeans had this important surgical
aide The Indians of prehistoric America used narcotics, emetics, cathartics,
and febrifuges and at least 59 items included in today's pharmacology were ¢

’-developed by thém, such as Arnica, petrolatum, Ipecac, ‘curare, cascara, winter-

green, cannabinum, datura and iodine (as was a suntan lotion made of red ocher
and animal fat), Crude oil was used by at least one tribe, the Wenrohronon of
New York, to treat burns, dry skin and, when mixed with other medicines,,

‘Stomach pains and constipation, A variety of effective contraceptive herbs,

ambng them stoneseed, dogbane, Fndian turnip and squaw root, were also used—-
Some of them in individually prescribed and adjusted oral doses, (see page, 38

'8t the Hispanic chapter far a discussion of medical practices among the Aztecs,

I'd

Incas, etc,) ~N -~ SR
. <

Iidian "doctors" were generally well informel about the medicinal vélue of "
" local herbs’ and minerals. This knowledge, along with an appregiatijr of

psychotherapeutic techniques and the dramatic impact 'of *'supernatural",
religion-prescribed Shamanistic rituals in which faith was the hain curative
factor--cupping, blowing, rubbings and sucking out of the body. the £ reign
agents (snakes, birds, etc,) which caused sickness——combineg,tg make their
medicine quite effective, (Faith in traditd{onal medical practigés ip still
strong today and the modern Indian doctos often works hand-in-hand with the
medicine man.,) Shamans, each of whom practiced a specialty, were employed to
treat -serious illnesses while herbalists (4sually women who also used massage
‘and dfet in their treatments) cared for more routine sicknesses.

¢ N . )
A belief in maintaining the proper balance of-physical and mental health and

* in the importancé of dreams was among the factors which led the early Indians_ .

to, develop ideas much like those of modern psychology. It was recogniped that
dreams revealed hidden wishes and guilts and it was considered dangerous to
hold them in. Most were told in secret (a practice especially prominent ng
the Iroquois) to interpreters. jThe telldng of dreams helped relieve tension,”
as did certain ritualistic festivals, especially those held during the hatsh
winter season, Svme dreams had to be obeyed; some were poisoned or bewitched
by evil spirits. and could result'in the'loss of the dreamer's soul, QOthers
(which provided guidancell, religious _ecstasy, 'stature or dominance over the
anipals- they hunted) were actively sought and often ‘induced with drugs.

100ur Indian Heritage-Profiles of 12 Great Leaders., C. Fayne Porter. Chilton
Book Company, Philadelphia, 1964." .

Among the Dieguefios, for example,~the Shaman 8 medical specialty was’ revealed
- to him in a dream, i . . //

~
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«?erhapa the best—known drug usage, one which started in Mexico then traveled
° .y porth,.is that’ practiced by members of the Peyote Cult,
» bittons (the only ‘part of a small, spineless cactus which grows above groun

Alkaloid=-containin

are:chewed ,or, made into a tea.to induce, trances in which occur. visions of" great

. %

“beautyeand haﬁpinessv Its use, as a result, is régarded as an Opportunity to
* -know and experience God, Andther brew, made from the Jimson weed, was also
+ used by certain California Indians toqproduce visions:

’ Bonesetting was, also among the Indians' medical skillsl?, as were bloodletting
(to foree Sat infection and, possibly, treat high blood pressure); the inhala-
tion of hérb~tinged steam; the use of enemas; and surgery, including’ trephina-

“tion, . Far more knowledgeable about good health practices than any other peOple

ordéred halted for their

attributed to dietary deficiencies):

Contributions to the United States"—ske bibliography) that both small stafure

. and a large number f deformities might still exist if it were not for the’
foods, medicines, sanitation, and health praccices given to America's ‘settlers
by the Indians.They gave the world many other gifts, too, among them hammocks,
snowshoes, canoes, ‘sleeping bags, toboggans, and the games of lacrosse, hockey,
and marbles, By the 15th century; Indians had also invented suth tools as the
reciprocating two-hand drill, the bow and strap drill, and the continucuf.
motion spindle, (Althoéugh not a scientificd. contribution, it is well to note -
that our democratic form aof government--including the’idea of two cOngressiOnal .
houses and the very concepts of union and "government of, by and for the ~

" people'--was directly derived from that of the Indians; many tribes, most
notably the Iroquois, were ‘centuries ahead of other cultures in such matters
as women's suffrage and outlawing slavery,)

One’ of the;finest Indian gifts was that given by the great Sequoyah to his own

's health studies.

: ofrtheir time, they- bathed frequently (a practice (Jueen Isabella of Svain-,
good) : invented the first toothbrushl

. déntal cavities with. gold!* 3 ate well-bal ed diets; and, incidentally, domes-
.ticated the guinea pig so epsential to toda

- The average European of Columbus' time was only five feet tall and had a one-in-
‘ten chance of being physically or mentally deformed {conditions which could be

It has been speculated (Fadden, "On Indian

people. It involved, thanks to Sequoyah's curiosity and dogged determination, -

a scientific/experimental approach to answéring a question and solving a

a Cherokee village in Tennessee, Sequoyah
aint Clan and.a white father--probably
His mother s people were conjurers and /
Amwilliterate, untutored, intro-

problem, Born.(circa 1760-1775) i
was the son of Wut-ten of the Redgg

Nathaniet Gist, a hunter and-explorer.
spell casters; his father's ran to statesmen,
spective genius Whose work ds a éraftdhan and silversmith had developed in him
the qualities of patience and careful attention to detail, he was fagcinated
- by the whites' ability to communicate with ome another with "talking’leaves,"
'marks made on pieces of paper, When he could not get word from home during

I!ﬁ th Farrell Almstedt, in her "Dieguefio Curing Practices, feports that t:ﬁ;%* (/r
Diegueﬁos“made splints from green elm bark which was tied around the brok

. limb with wet buckskin, As they contracted the splint became rigid and
swoller . joints absorbed the soothing ‘juice from the bark,
earlier, use of th basic technique was the Eskimo's method of attaching

handles to tools wit rawhide which bound the parts tightly together as the

J

hide dried and shrunk.
13 South American Indians
Peruvian Indians
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. the War of 1812 (ﬁE‘fought for :the.U.S. ), this fascination becagie an intense

_longing.f A .o

When, after the war, he decided to create a written languageffor,the Cherokees,.
it was perhdps a very good thing that he didn't know the job was "impossible"
. Using charcoal and sycamore bark, he first experimented’'with picture writing,
(> drawirng a different .mark for each word Aftet his wife, angered by, his neglect,
1 burned his store 4f bark words, he left home, taking his six-year old’ daughter,
v ‘Ah-yoka (he also had several- sons) with him and settled in a deserted cabin
several miles from his home_and started over, °His approach changed after '
Ah-yoka found a book .someone Jrad lost. AIthough he could neither read, write,
nor speak English, he-studied the boeok .and sobn realized that the patterns
A (letters and words) were repeated again and again. Deciding that each of the
2§;marks represented a different sound he cancluded that only a few sounds
uld be needed to write all the words.he knew and started the project anew,
- - Beginning, with 200 sounds; he used some English and some original letters and
' Wrote out messages his daughter could ﬂnd‘tstand.w Scorned by the tribe, he
moved to Arkansas -and spent another three years working on his syllabary; a
syllabary he trimmed by* eliminating unnecessary syllable combinations, to only
86 characters, (The Cherokee language has beeg describedyas having nine modes-,,
15  tenses, three numbers--singular, dual,. and plural, fewy pronduns, no prepo~ .

sitions, and since they were contained in the verbs themselves, no auxiliary
verbs,) : . » O .
. N -
He was, after much debate, allowed to presqpt his writing to the Tribal
.Council and when 10 year old Ah-yoka was able to read'a message dictated to
her father, suddenly became a hero, Within pnly a single year, ,the shortest
such jqurney on recoxd, the Cnerokees progr‘gsed from. havingino written lan~ -
guage .to possessing a very high degree of literacy. Print in the Cherokee ’
‘ .language, and the first Indfan language newspaper (the Cherokee Phoenix), -
- magazines, and schools followéd and Sequoyah was awarded 'a medal and yearly .
. pension by the Cherokee Nation. Not content to retire, he next undertook an
expediti@g to the southwestern “United States and Mexico to search for words
that woukd establish a common heritage among Indian tongues, Deathﬂ“in 1843,
(’- ) * ended his search,, but his sywllabary lives on, The first statue placed in the
' Statuary Hall. in the Capital Building was of Slquoyah and in his honor have

K\\‘J}// been named a mountain, a county in Oklahoma and the glant redwoods of western

o8

»

Americaﬂ > . . L
.o . g . - . .
Another glft, the Indians': tipis (teepees wigwams)—-forerunners of the Sibley
. _ Army tent--featured advanced engineering concepts which, strangely enough, ave
not part of today s tents, Invented, mo$t likely, to 'keep aut the Arctic cold,
‘ . they were also yseful in warmef climatés. A bottom section which could be
. ralsed allowed tooler dir to flow in along the ground, then, as it warmed, to
rise and escape through Z/hﬂle in the tipi's top. This opening served also ‘as
a chimney for indoor fires (far from@psacticaﬂ in most present—day tents),
Such automatic and controlled ventdilatidh was also found in their windowless-
lodges where air (which entered through a partially opened door) was warmed by
the central fire and was‘pass out sthrough, the smokehole over. it; the Qutward N
flow drawing in moré fresh air to ep the cycle going.,
o / -
A wide variety of engineering and architectural skills were employed by the »
Indians of early America; the skills of particular tribe reflected their
)environment and needs, The Incas of Pert designed and built four lane ;ighways,

2° . . ~ © .
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some of Which age still in use; tunneled through mountains; and constructed
slispension bri ges to allow passage across the steep gorges of their country,
Using stone,mortar and a- form of concrete, the Aztecs, Toltecs,  and Mayas |
built flat-topped pyramids (hundreds more th3n-did the Egyptians) and placed -
their %templés and. -palaces Ttop them, (Ste Hispanic Section)., The Migeissippi
Valley Tadiand also built pyramids of-stacke@'fﬁbble covered. with earth and
topped them with wood and“thatch buildings.. Working withbuteeven the most’
basic of machinery (they earried dirt in .baskets and hide aprons), the Mound .
Builders g¢onstructed approximately 100,000 mounds.: .Besides the dwelling-topped
- .hatitation mounds,“they erected burial mounds for) prohinent rembers of the Eﬁ
tribe; effigy) mounds (probably. religious 4n natuggg of, variou#birds and
animals; and ‘giant temple mounds., The 'largest- témple mound is 99 feet high,
covering 16 agrés--threg.acres more ,than Egypi:s Giza Pyramid, - -
The pueblos of -the North American Southwest_Kapprqximafgly-15}000 were built
in Arizona and New Mexico) were_ another amaxing engineering accomplishment, )
"New Mexieo's Bonito Pueblo, which was built in the early 900's, is five stories
tall, approximately- 700 Feet long.and 300-plus feet wide ‘and contains more
than 500 -rooms. Ruilt of stone or sun-dried brick cemented with adobe (a-
- local clay), they were topped first with peeled aspen“or willow, then with
thick layers of mud and desert clay; construction techniques that effectively
" air-conditioned them in hat weather and, at the same “time,.made them easier
‘to hegt in, the winter, : ' ‘ ’

~
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The Zuni, ‘'who built pvith wood, used.a mixture of ashes, coals, and dirt as a
mortar while the Indians of. the Northwest;,. for whom wood was ‘especially plenti-
fulls, used mortising in their building and steam boxes to shape the woodéﬂf

L
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The Saladoans. were also good” architects, constructing multi-story houses and
surrounding their towns with great walls, . ,

¢

Notable accomplishments in math dnd aftronomy agé credited to the American
.Indian. The Powhatans (the tribe of,Pocahdhxas);‘for example, understood the
decimal system; used knotted stringé or notched’sticks to kqpp records; divided
thie year into lunar months and recognized five seasons--the time of budding or
Elqpsoming; the time of thefgaring_or roasting of cQrn; the.time of the highest -
sunj the time of the corn harvest or thé fall of ghe leaves; and the time of N
cohonks (%% sound made by the wild geese- as. theg returned each wihter), The
Indians of Yucatan used advarice math and knew fhét.the.worfd wgs round and
revolved around the sun, (The Caracol Tower at ‘Chichen Itza.and several other
\struc;ures,,hogt built-by the' Quetzalgoatls, are believed_té,haveuastr0qgmieal
significance.) The mathemdtical%épd‘éstfonomigal knowledge of tha, various }*
Central and South American tribes?(Aztecs, ®eltecs, Incas} Mayas, }tc.)“i
well=documented (See Hispanic $Bction). It is now.believed, thanks to new.
studies of ‘the Big Horn Medicine Wheell® in uorthern~Wyominé,(qzmassiyg rock

-15Using chisels, adzes,-and knives with hlades of shell, they worked squncedar;
into yarn and pounded it into 'a soft ‘padding used to line’ cradles. . Clothjng - s
made ‘of woven bark shed water.and dried gquickly, valigble qualities in/ ffleir 8
wet ¢limate, They a¥so used copfer ‘(obtained from Canadfan tribes), shell,

+ and mica -as.decorative inlayg for wood, cagveduhelpqts;fand designed wooden

body armor. (Thg Tonkara used liide vests ag armor,) ) .. \
16The word medicine, ds used by the Indians, meant magic or supernatural and
- enerally had a religious connotation.. The Medicine Wheel's resemblancel:to
" the floor'plan of a ceremonial medicine. Iddge,led to ‘the belief that their

functions' were ginffiar, : e )
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’ arrangementf;pparently aligned to the summg; solStice), that the prehistoric
.‘ natives of the Great Plains understood both solstices .and seasonal changes

- \' ‘ -and, possibly,, could predict eclipses, Navajo legend tells of Coyote watching

~ the God, First Man, carefully and oh-so—deliberately arranging the stars,. - °-
Becoming impatient with the other'} slowness, it is said that Coyote geized
the stars and flung them into the sky, creating a random pattern--a "Big Bang
theory hundreds -of years older than George Gamow' s 17 :

Artistic yrges led the early Indians to a number of scientific discoveries.
‘The Hohokans made, on shells,  what are believed to be the world's first- -
etchings, using an acid made by fermfenting juice extracted from the fruit of .
the saguaro cactus and a resist of gum or pitch to work their designs. The * °
Havasupai mined red ocher in the Grand Canyon and used it to make a very high
! quality paint. «Paintings made on exposed rock walls over 2000 years ago can
- still be clearly seen.) The metal workers of the prehistoric Hopwell Culturg
(in the North of Mexico), who made beautiful ornaments and decorations, invented
° many ‘delicate tools with which to beat and anneal copper, iron, and occasion-
4 .ally, silver and gold., (Underground mines vere worked by many tribes long
: before the whites came to America.) ]
Dyeing and tatooing were common, as were pottery making, basketry, weaving .
. (of cotton, wild fibers, hair, etc.), tdymaking, jewelry styling, and the w
making of wampum (shells- of various sizes -and colors, drilled and strung to
make arrangements used to record tribal legﬁnds and history). Most wampum
makers bored a hole through the center of a flat shell then polished and
strung it., The Algonkians, howéver, ca a long ‘strip from the shell {clam),_
"sanded it into a cylinder and bored it lZﬁithWagE, using a fine stone drill or
* a wooden one dipped in“WEt sand. - '

»
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Other early accomplishments were the development of an international sign
. language which made communication between tribes easier; the working 'of tur~
quoise and catving of stones; and the use of red hot stones to boil water in: o
baskets or in cleaned buffalo stomachs, (where firepraof pots did not eilat).
. Mortars -were cut from basalt boulders by the early Indians Of California's e
San Nicolas and San Clemente Islands and their manufacture may well have been
4 a business, Everything from travel modes (travois, sleds, different boats,
’ etc,) and-delicacies (i.e. a whipped ice-cream-like mixture of soapberry,
cold wa:-er, and olachen oii) to dietary, necassities (i.e. salmon "cheese"-

e~ salmon stored in a box until "more than rumny") were created from what was
. available.

. Acceptance and use of the available is -perhaps the best description of the -
.y *'Indians' approach to science-and to life, They developed and lived by a - '
» -culturally rooted, mystical system through which they attempted to understand
and explain their world and#o be a part.of and g with nature--a meta- .
hysical ethnosciente, Because they had no written language throughout much -
of thein.hﬁstory, the -Indians’, knowledge was passed along by word-of-mo the-"
w» ,via families and moieties (two-equal divisions of a tribe, as wolf and faven -
: ,moietigs)-~and in the fables and myths of their.religions, ‘That systeln was
truly a science, not one wrapped in the equipment and procedures of today but *
- an attemptato understand and relate to natural phenomena, . And that, inter~ :"
- ¢~ estingly, is a road seience; and this road science, in the name -of ecology, is s,
once again traveling. lﬁe American Indian, who never left the Pollen Path - :

' T7See Bibliography entfies, AIbert J. Snow. 1
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("Walking the Pollen Path" is the Navajo expression' for being at one with . -~

ndture), now has a chance to walk in the vanguard . of modern science--as,
indeed, many are. .

-

Ely Samuel Parker, Born Hasanvanda of the Seneca Iroquois, Mr, Parker took’ an
Anglicized name because in his time 1ittle respect was paid to the bearer of

. an-Indian one, A stable boy for the A¥my by the time-he was (10, he entered a
‘'missionary school after being teased about his poor English, Eager to help
his people -he studied law but was refused admission to the bar- because of his
race, 'He then studied ciVil'hngineering ag Rensselaer Polytectinic Institute  »~
and upon finishing, went to'uerk on the Erie Canal, ¥ Hired by the govgrnment
to supervise-the construction of levees and buildings, he found himsel¥f in°
Galena, Illinois, where he made_friends.with a harness ‘store clerk namedw
Ulysses'S. Grant, When the Civil War started, he‘returned to New York to put
together a regiment of Indian soldiers but the state's governor refused their~
services, Kejected also by the War Department, which was in desperate need of
engineers fie took his problems to Grant, Several months of tape later,
Parker was ordered to Vicksburg and from there went with Grapt to Richmond
where »! because of his beautiful penmanship, he was asked to write out the
surrender terms signed by General Lee. By then a Brigadier General, he was
often gent to settle differences among the ‘various Indian -tribes and when
Grant was elected president, he became the first Indian to be named Commis=

#sioner of Indian Affairs, Backed by Grant, he began cleaning up that corrupt X

, office, often -fi1ling important jobs with Qu volunteers, ' Caught between
Indian needs and white government policy and deceit, he treaded a very shaky

© tightropé 'until, finally, his 5fforts to feed starving Indians led to charges

of misconduct, and he resigned rather than hurt his people or embarrass(Grant.
‘Moving to New York, he went into business and became a wealthy man,

- o,
Ronald Ray Bourassa, Ph.D, (1940- ). Born in Oklahoma city, Dr, Bourassa
can trace his heritage through the Potawatomis back to France in the 1600's,
Iwo of his direct ancestors, Jude” Bourdssa and his brother, Joaephﬁ became a
part of hidtory in the early and mid-1800's when Jude (who, alonggith Chief
Godadomva Cheves, was described by the President of the Boatdetof Catholic |
Missions in Missouri as a "principal agitator') wrote many letters trying to

e

T

gain support’/for a tribal doctor; Joseph (who was always, active and influential(

: in tribal affairs) served as an instructor at Choctaw Academy and as tribe o
~ Anterpreter (from 1844 to 1860)., . . s

e
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Dr., Bourassa s paterna] grandfather was, starting in 1904, one of the first
automobile mechanics in Potawatomie Coun'ty, leahgga and was later hired as a’
diesel engineer by the Sinclair 0il Coppany. His maternal grandfather was for

20 to 30 years the County Commissioner, His father, now retired,’ worked for

30 years for the Parts_ Division of General Motors, his mother, as an elémen-
tary ichool teacher. - .o - 3
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Valedictorian of hts h1gh school class of 400 students, he won a full scholar-
ship tq Rice University, then went on .te. receive an ‘M.S. and Ph,D, in physics‘ )
from the University of Illinois. +fAfter a year as a senior scientist at
BatteNe-Northwest; he joined the University of Oklahoma as an assistant
professor of physics, Now ap associate prqfessor of physics and astronomyl 8
he.was in 1974-75,.-a Senior Fulbright Researci Scholar in Julich, Germany and

in 1975, received his school's Sigm3dXi award for outstanding research. Listed
in numerous who's who-type directories, he has used the thermoelectrdical power.
of metals as a tool to investigate propetties of vacangies and substitutional

"+ defécts in aluminum, gold, silver, copper lead, and indium.-“ o ) Tt

~

w e

* The firsf‘person to use high pressure 'to inJ}stigate vacancies in,metals, Dr.
Bourassa solved a long—standing problem by his measurement of tHe migration

' energy for vacancids in copper. His group was the first to- experimentally in-
vestigate the Nielsen-Taylor effect (which he named) and their measurements on
the size effect in the noble®metals is the ‘only work that looks at all three
noble metals in the same experimént, His collaboration with a colleague in .-
astrophysics produéed the first solution to the problem of the gravitétional
lens for extended objects. His latest work (with several other investigators °
in Germany) on cyclotron masses and Fe velocities in the nhoble metals.by
deHaas-van- Alphen effect, represefits a monumental effort which he believes will-
become a classic for the thoroughness and accuracy’ of the data presented.

. Bourassa splits™his time *ut evenly between research and teaching, and .
supervised four Ph.D. and one M.S. thesis- (for him, the most thrilling of
his teaching experiences) Formerly the sponsor of the indian Graduate Students

Association 6n campus, he s now co~-sponsox of the American‘Indian Student
Association. Among hig other activities are a préposed program For educating
Native Americans’ in physics, and a NASA seminar designed to interest American
Indians in sciette agd engineering, Married, with three children, he 1lists his
hobbies as tennis, gifﬁ and swimming. * |
s .

JJrAzAElliott, B.S. (l943~ Y. Of Osage/Cherokee ancestry, Mr. Elliott was
born in Oklahoma City. ‘Now an aerospace engineer with the Space Shuttle Progranm
at NASA's Johnson Space Center in Houston, he holds¥a B,S, in physics frdm the
"‘University of Oklahoma ahd has done post’graduate work there, and at the Uni-
versity of Houston. He has also taken a number of special advanced training
courses, both technical and managerial His present responsibilities include
assisting-in the planning, defining, and implementation of the Space Shuttle
Program and An assuring that crew-related spacecraft items meet program require-
ments; Additional duties involve the development of programs meaningful to the
Ameritan Indian, and thelplanning and.coordination of symposia designed to
Jotivate high 8chool and“college students, especialy/TIndians and other minor-
ities, to seek careers in science and engineering., He joined NASA in 1966 as

a flight mission operations engineer-at the Mission’ Control Center and has

since worked in the fields of spacecraft systems, hardware, software, trajec~
tories, mission operation‘ earth resources, and scientific experimentation,
As staff. engingqer in the Apollo—Soyuz Program Office 'in Washington, D.C., .he
was involved in onboard spacecraft and ground crew mission operations, require-
m nts, and science experiments for the world's first Russian-American space

mi sion. Among his many honors and awaris is a Presidential Medal of Freedom
Certiftcate “for his service as retrofire officer at the Mission Control Center
during the safe return of the crew of Apollo 13,

18-ll current positiOns listed are the latest known to the author.
. . ‘m ~ X
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An exceptional wrﬁter who ‘has dsed his’ talents as an example~to motivate
Indian young people interested in science and engineering, Elliot was appointed
naﬂional chairman of the First Native American- Awareness Week, October 10-16,
1976.~ He also authored the Congressional legislation which made -this week of
recognition, the first national observance honoring American Indians, possible.
_He has been chosen as a cpmmunity representative and practicing engineer in.
* the Américan Indian pdrtion of the first permanentﬁpbtdoor exhibit depicting
“the advances and accomplishments made by minority engineers. ‘. '
. f\‘ : ¢ N ‘ ) ' .
The author, of .a- Dwtwnary of Computer Terms, he lists’ »among hig, other activ-~ *~
Jities and-accomplishments (many Indiafn-oriented)  that he “recommended and '’
received NASA's commitment to spensor four American Indian engineeriqg students\
(they were awarded $2500 renewable scholarships-and received summer jobs at
Johnson $pace Cente;) and that he is looking into the- possibility’ of bringing
~ . NASA-deveIdped technology--in the form of solar powered housing and refrigerators,
« new wast® treatment systems, 4nd CTS Satellite educational programs--to Indian °
“réservations. His other intérests include music (membership in ASCAR), music
education, and poe%ry (Poetry’ ?ﬁciety of Texas).

P
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Alfrﬁjoyawayma Colton,/M/ S. (1938- s). Of Hopi 3(Nox"}}ierﬂ Arizong). ancestry,
Al Colton was borr in Lgs Angeles, California., He received a B,S. ;§ mechani~
cal engineering from/California State PolytecHhichniversity at San Luis ~ 3_,

Obispo; an M,S. frem the University of Southern California (specializedéi 5
contxol systems and system: analysis and simulation), and ,hgs participat in a
USC graduate program inm, water resources and environmental engineering. A
graduate of the Westinghouée Intern ional{School of Env1ronmental Management,
, .he Has also’ attenda’ UGLA and Ariz ate and is a ‘registered professional . .
J tengineer in California nd: Aplzona and a memberiof sgveral professiouaT“orgeni-

zations, . . . , “e

“ . : 't ]
After wOrthg.for ﬁi%ton Systems where he served s a mechanical and electri~
cal project engineer in the deVelopment of m "rhigh—technology systems’ and
products,,,including inertial guidances syste (hoAlds patents on seVeral of

. those products),Mr. Colton joined the Salt, River /Project (an eleatrie 6ozer
and water utility serving Phoenix, Arizona) td form and*manage thefr ‘environ~
‘mental department, As gypervisor of the depar ment, he ' manages and coordinates
activities for ‘the air and ¥ater quality affairs, natural resource, management,
environmental program planning anebcorporate environmental credibility .of the™
project.," {Iwo current activitiés ®f the department are the siting of both the
Coronado Generating Station's 1050 coalafired’ plant andNall the transmission
lines for the Palo Verde Nucﬂear Generation Station. N S,

‘rr

A member and leader of several professional Indian-oriented environmentél y .-
committees, Al alsowserves on the Bur®&au. of LxﬂdoManagement s Arizona Multi=-use

" Advisory Board pnd is a egistered Arizona lobbyist; A potter (and a weawsg),.
his works (whi¢h bear his Hopi name, Kuwanwisiwma Q8yawayma)  have earned
national attention and have- been given the Fir# Place 1976 Popovi Da“Memorial
Award at the Scottsdale NationalsIndian Arts Exhibition, and two blue ribbons
at the,November, 1976 Heard Museum Indian Arts and Crafts Exhibition, (His
aunt, Elizabeth Q. White,g?olingaysi Qoyawayma--is a noted potter, writer, and
éducator' his father and ;_gles well-known water color and oil painters,)

‘!. S Ary, B.S.' (1925- ‘). The sofi of McKinley Ary (a Shawnee) and E

’Ary (a Sioux), T. S Ary (the name registered on’ his birth certifica




"called Tecuﬂ'eh Sequoia Arokta by his family the familﬁ’name of Ary was

assunmed by his.great-grandfather #llowing the Battle of Tippecanoe, From a ‘

; family of coal miners, he'was born in El Dorado, IllinoiB, and later lived in

Evansville, Indiana, After, graduating from high school (im the top 1% of his
class and with honors in football, basketball baseball swimming, track, and -
boxing) he enlisted in “the vaal Air Corps and was commissioned as a pilot.

During his years of “Navy service, he was a stest pilot for carrier-based planes; |
a member of ‘the Blue Angels flight exhibition team; attended several universities |
and participated in inter-collegiate athletics; and received all-conference : !
honors in the Southeast Conference, ‘the Big Ten, dand All-Service Conferences" -
and All-American honors as a football, basketball,’ and baseball player. Fol-

lowing his dtscharge he attended Stanford University and received a B{ S.

mineral science (mining engineering and geology) while continuing his athletic .

- .activities (which, because of his Indian” heritage, were espetially popular with

the nation's sports writers), joined Sigma Nu fraternity and ser%edéa§$:r§si-
dent of the Geology ‘and Mining Society. Upon.graduation, he starte

career ags a mining engineer and geologist with Anaconda Copper Company, Moving
.to Union harbide Corporation, he worked his way up from the position of mining

~ engineer at*Rifle, Colorado to that of Vice-President of the Union Carbide
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Exploration Corporation in New York City., Now with Utah International (in San
, Francisc ), he is manager of the development department. of the Australasia’ »
DiVision a position which includes new business venture responsibilities and
i_;ernat onial exploration Lo -

~

JPergonalily responsible for several major mineral discoverics which Ied to mining

“‘and mil: ing operations; ‘he also managed an exploration department staff respon-/

sibl; for thé/discovery of several new,major ore deposits in the United States
and gvetseas, Active in many professional, governmental, church, and community
d committees, he has also worked with* séveral smdll I‘Uian tribes as-
an ,adv sor in their litigation over broken treaties (resulted in the recovery
of sev al million dollars) Moreover, he has helped arrange scholarships for
Indian tudents at top universities throughout the nation., Married, with ene

. adult child, he lists biking, -Ducks UnlimitedJ fishing, mountain, climbing,

pbotogr phy, rose gardening, sailing, ‘and skiing:among his outside interests.
rnold Q“(Anderson B.S. (1915- Yo . Now manager of urban and public affairs
for the Chemical and Plastics Di%ision. of Union Carbide Corporation in ‘New York
City and a gpecial assistant for the ‘American Indian Policy Review Comfiission
of ‘the.U, S, Congress, Mr, Andérson is perhaps "best?known for his work .as one *~
of the.top scientisgs (he collaborated with Alhert Einstein) involved Ain the
development of atomic energy (the first™atomic’bomb) during Wérld Waxr II. A
scientist, engineer, inventor, manager, author, and executive, "he: wdg "born’on .
the Grand River Reservation in Canada (a Tuscarora-Mohawk-Cayuga member of the .
Iroguois Confederacy) and attended reservatioh schools before earning his B.,S,
in chemistry from McMaster University in -Hamilton, Ontarioa - Very Active in,
Indian and ofHer minority affairs, he- directs his company' 8 equal opportunity
program and holds membership and offices in many state and fational- groups
(ampng them the National Science Foundation,.American Indian Engineering

\
P R Council New York State Advisory Cogpittee to the U. S. Commission on Civil

Rights, Boy Scouts of America, Junior’ Achievement, American Security Council,

 Sierra Club, etc.). He is also a member of the board of directérs of several -
" industrial enterprises. ¢« e ot oo




" Involved in the Native American ?rogram, College of Engineering\ut the Univer-

- a national group dedicated;xo encouraging more Indians into these fields.
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George Yates., A Pueblo Indian from the Nambe Pueblo in the Rio Grande Valley
pf Northern New Mexico, George Yates grew up on the reservation and attended a
BIA (Bureau of Indian Affairs) day school thrqugh the sixth grade before.being
sent to the Santa Fe Indian School (a boarding school) where he graduated as

salutatorian in 1956, He then participated in a four-year electronic techni- .

cian apprenticeship program which sparked ih him an intgrest in engineering.
The responsibilities of a“growing family (he and his wife how have four daugh-
ters and one son)-made full-time college impossible but he has attended the ,
University of New Mexico on a part-time basis for several years and is now a
senior .gttdent worklng toward a degree in electrical engineéring andy computer
science, Now 4n employee of the Udiversity of California's Los Alamos Scien-
tific Laboratory, he worked first for the Eberline.Instrument Corporation of
Santa Fe whetre he aided in the design, calibration, and check-out of nuclear
radiation detection equipment., At Los Alamos, Yates performs. the electronic
design and development of control and data acquisition instruments for use in
the lab's undergrpund nuclear tests at the Nevada test site and is a senior
technologist (a title held-by fewer than 20 of LASL's 5500 employees), He has
been project engineer;mn several electro-optig research and deveélopment proj-
ects; authored and published gyo LASL reports; is responsible for several

- digital electronic circuits. (some published in leadigg journais) ; and has

\applied for patents on three different systems. : A -

hpossible and- is currently working on a newer, faster

Among his achievements are the design of a television camera syste noteworthy
for its high resolution, low cost imaging system, and the development of the
first published non-linear approach to .recognizing strategic portiops “of
television video waveforms. Another gystem he developed synchronizes several
distinct sources of video :systems for transient-free display (which eliminates
the need for the master~slave techniques commonly used to solve this type
problem). “He has also designed a IV camera used at the Nevada test site to
measure neutron-generated images ‘four times faster thaﬁ had been previously
igher respolution,
.computer-controlled version of ~this camera, which uses such modern electronics

as hybrid thick-film technology,%micro—processors digital-to~analog converters,

mini-computers, etc. One of his patent research papers concerns a computer
input communication’ device known as a “'tablet,' which uses a charged~coupled
device for XY coordinate information (The computer used addresses any area in
an XY plqne~-the tablé%—rsimply bysusing a penlite to illuminate points‘on the
light~sensitive-tablet matrix.) » Ly
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sity of New Mexibo, he hds. seen’ Indian enrollment there go from four to 40,
He is also a member of the American .Indian Socilety bf Engineering and Science,

L
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Neal A, McCaleb B.S. (1935~ ). of Scottish and Chickasaw Indian' heritage

Mr, McCaleb was born in‘Oklahoma City., A graduate of Oklahoma.State University,

he was giveh the Outstanding Senior Civil Engineer Award by the Agsociated
General Contractors; named in Who's Who in Amerzcan Colleges and Universities;
and reqeived scholastic recognition from Tau Beta Pi, Phi Kappa Phi, and Chi
Epsilon., 'Now president and chief executive officer of McCaleb=-Nusbaum-Thomas,
Architects and, Engineers, Inc, of Edmund, Oklahoma, he had previously had his »
own consulting engineering practice and established Arrowhead Homes, Inc., a
¢ompany involved in the development of. residential subdivisions, recreational
facIlities, and office paxks, A member'of several professional organizations



s

(among ‘them the National Indian Council of ‘Architects and Enginéers, of which
- he is chairman), he was also past president “of the Chamber of Commerce;

“- recelved the Jaytee 8 Outstanding Young Man Awardj and has served on sevéral
Indian affairs groups (was a presidential appointee to the Natibnal Council on
Indian Opportunity in 1972), An active member of the Republican Party, he has
been a Btate Kepresentative and has held several loc¢al and state party positions.

" An instrument 'and mukti-engine rgted pilot who has logged over 1700 hours as
pilot—in-command he lists hiking and sailing-as his other hobbies.,

N N

William W;yne Keeler (I908“ ). Now chairman and chief executive officersof
Ppillips Petroleum Company and principal chief of thé Gherokee Nation, Mr,
Keeler has had a distinguished career, Starting &t 16 as a summer employee, .
he worked for Phillips in vari}za capacities, moving up through the ranks

until he became the company s,  pyesident., Born in.Texas, he headed the first
_Unitéd Statés Petrolefim Indust exchange tour of Russia and has received many
honors and filled a variety of top national and internatiomal posts in the "
areas of economic development and Indian affairs, Active in many professional .
and cultural groups, he was named to the Oklahoma Hall of Fame in 1966 and was
* named a Golden Plate "Giant of- Accomplishment" by the American Academy of
Achievement in 1969, .
Fred Young, Ph.D. The only Navajo Ph.,D. in physics, Dr, Young directs laser
_research ‘in thermonuclear reactions at the Los Alamos Scientific Laboratory.
A graduate of the University of New Mexico, he, while a researchassistant
there, helped,design a space radiation measuring deVice for NASA. , As a student
at an Indian high school,-he was told he wasn' t smartéjgough to do anything -
but farm, And farm he did, until Air Force service as a ground support main-
tenance, man led him first into engineering, then physics.- He has developed a
mathematical language which can. be used.to bridge the difficult gap between
Navajo and Engiish goncepts and expressions, a language he teaches to promis-
_ing.Navajo students.

Y
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Alvin Bearskin, B.S. An -aerospace and aeronautical éngineer, Mr. Bearskin, a
Wyandotte from Oklahoma who Works for NASA, designs spacecraft equipment used -
in lunar flights, Twice a victim of polio, he fevertheless lettered in football
"at thewUniversity of Oklahomaj has worked in the past.with heavy duty road"
construction equipment; and Has taken part in a cold wea%her _test’in, the

northern Yukor.
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Alexander Reifel, B.S. (1913~ ), - Botn in South Dakota, Mr, Reifel, a .
‘Dakota-Brule, earned his B.S, in civil engineering from the University of .
Wyoming. A designer of flood controls for the’Army Engineering Corps, he also
worked on irrigation projects for the Bureau of Reclamation.

Allan A, Fredrick (1910- ), Always fnterested in mechanics, Mr,.Fredrick, -
Ey-a‘Dakota;Yaﬂkton from South Dakota, worked.his way, via on-the-job experience
B and an exhausting series of correspondence courdes that emabled him. to pass
the exam for electrical engineers, to.the position of Plant Management Spe=
cialist with the BIA, Among his special awards is a certiflcate honoring his
— Wartime work in lighting and guarding, with the aid of Indian workers, the
Owyhee Nevada Dam, - o : ~

George Owl,’ Jr. Mr, Owl a Cherokee Indian, is a plane designer for the Los
—.——
Angeles division of Advanced Concepts and has worked on the X15, B70, and TFX

- -
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proposals, As desﬁgner of the "Owl Racer", a formula ome, sports racing
airplane, he utilizzd _a2¥echnique never before .applied to this type plane and
has rec ived natidn 1 and international recognition“for his work,

otti, B. S. "Mr. Notti, who was born in Alaska received in 1969, the
first honorary doctorate awarded an Athabascan Indian. Owner and operator of
an electronics systemqvfirm, he graduated from the Northrop Institute of

1 Technology. Active in, native affairs, he is coordinator for the Alaska State
Community Action Program. )
Andrew Acoya, M, Arch (1943- ). Probably the first Pueblo Indian graduate
of M,I,T., Mr, Acoya, who was born in New Mexico, has worked in the area of
low~income housing in both the United States and Colombia,

14

2

George W, Waller, B.S. (1947- e MrE Waller, a Seneca-Cherokee from
I11inois and cum Iaude graduate of "CalTech, specializes in astrophysics,

Fred M. Bray, M.S. (1944- .)+ Born in San Diego, California, Mr, Bray, a
Choctaw, graduated from the University of Oklahoma, The recipient of many
scholarships and awards, he was elected to several honor societies and named
thé ‘outstanding senior in th College of Engineering, Now an officer in the
Air¥ Force, he is active in and has held several offices in the American

‘Institute of Aeronautics and Astronautics and the Society of Automotiye -
Engineegs. .

Kevan Green (1943~ ). Mr, Green, a Mohawk-Onondaga who studied chemical’
engineering at Cornell University, is the co-founder and president of Polymer
Applications Co, of Tonawanda, N, Y,, a ohemical and resin manufacturing
concern., ‘In July of;l977 he was named -New York's Small Businessman of the

. Year. ‘-

In their "Engineering Career Opportunities', Rockwell International, Space

Division identifies the following Indian employé’\hwho aré working in scienti-
fic or technioal ﬁields at their Downey, Calif tplant: .

William St. Clair (Southern Cheyenne /Northern Arapaho from Arizona), associate

- quality engineer for the Space Shuttle Program who graduated from Haskell
Indian Junior College.

] - s, ™ ~

Curtis Grinnel,(Hidatsa from North Dakota). Because.he never expedted to
attend college, Mr, Grinnel dropped out of High school. At this point in his
life he met his future wife who "let me know anything can be done if ‘you really
' want to do it." Lacking basic math and engineering'prep classes, he found his
* first year at college very difficult, and maintained only a 1,9 GPA, He per-
. sisted however, and attended Long Beach City College where he raised his "
. grades and received an A.,S, degree in architectural design. Now majorimg in -
structural engineering at Cal State Fullerton,'he combines school-and work
under a special Rockwell International program. Grinnel eventually hopes to
Qave his own architectural firm and to employ and train/Indians in that field.
Interested in working with Indian students considering engiheering careers,

" he did ‘the basic write up for the Engtneermng Opportunities Bulletin, (See
bibliography). ) ’

-

Arthur Ketcheshauno (Kickapoo from Oklahoma). Graduate of Haskell Indian

m“-
Junior College whp works with scientific and engineering data processing in
‘the scientific computing center.
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Glenda Ahhditgz (Cherokee from Texas) prepares computer reports for test. data
laboratory (including the formulation of programs used to validate the space
_shuttle testing requirements) and is studying to become a computer programmer,

Currently the company's American Indian ethnic representative, she is also

responsible for ‘interfacing with the native ‘American community.
2

Don’ Dillehunt Ph,D, (White Mountain Apache from Arizona) received a B,S.E,E,

‘and his Ph.D, in electrical engineering from Arizona State University, 1Is A

presently supervisor for.the Space Shuttle on~board computer program requireﬂ

ments, integration, and evaluation,

.

~

Rena Bezale (Navajo from Arizona), senior drafting techni,cian studying to
become a design engineex, : ) _ '

Robert Russell (Crow from Montana), associate desiz; engineer, Packaging and
Transportability for the Space Shuttle and B~1 programs, .

Charlie Toledo {(Jemez Pueblo), engineering associate in design group, S~

CHEMISTRY, BIOLOGY, BOTANY, AGRONOMY, ENVIRONMENTAL SCIENCE, AND FORESTRY

Bahe Billy, Ph,D. {1937~ ). Dr, q}lly, a Navajo who worked as a farmhand

. during his student days, received his B.S. in agronomy (techhical soils) from
" Utah State University; his M.S, in agricultural ¢hemistry and soils; and his
Ph,D, in agricultural chemistry and soils (soil fertility--range management)
from the University of Arizona, Tucson, (His masfer's thesis was on."The
Effect of Water Quality on Calgon Soil and Crop Production"; his Ph,D, disser-
tation on "'The Effects of the.Rates and Dates of Commercial' Fertilizers on
Four Grassland Sites".) Now director of technical services for Navajo Agri-
cultural Products Industry in Farmington, New Mexico, (ands a part-time teacher
at San Juan College), he has held such positions as director of Manpower Devel=.
'opment for the Wavajo Nation Irrigation Project, and assistant professor of
agricultural. economics at Brigham Young University (wher'e he received the .
Spencer, W, Kimball Lamanite Leadership Award in 1970), He has also been twice=
honored- for his achievements by the Navajo Tribal Education Committee, Widely- -
published in the fields of soil treatment, irwigation, and a variety of Navajo
concerns, he was the first Navajo to earn a Ph,D.. He {is especially interested
in using his knowledge and abilities to help his people.

.

.

Walton M. Youngblood, M.S. (1929- ). A Pueblo Indian who lives in the Santa .
Clara Pueblo of Espanola, New-Mexico, Mr, Youngblood is the regional services
director for the Health ahd Social ,Services Department of New Mexico's®Envi-
ronmental Protection Agency, a position which includes responsibility for 84
regional personnel and 35 personnel for community 8ervices, Starting his

college education as a pre-veterinary medicine major .at Texas A & M, ‘he also
attended Cal Poly (majoring in dairy manufacturing) for a year before joining

‘the Army where he spert 2] years, During hig Army years he returned to Cal Poly
and earped a B.S, in food processing.’ Following his retirement from the service, -
he joined the EPA and returned to school, picking up his M,S, id environmental
science from the University of Oklahoma im 1971, A series, ‘of ever-more respon—.
sible positions--sanitarian, environmental” scientist (solid waste, environmental
chemicals), program manager, environmental manager and chief of;special.proj-‘
ects--led to his' present post, .He is now a candidate for a master of mapnagement
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degree in the University of New Mexico's Executive Program. The honors and
awards he has received include the Army Commendation Medal with Oak Leaf
Cluster, Bronze Star Medal, and recognition as the Outstanding Agriculture
Graduate at Cal Poly, His activities include participation in the University
.of Oklahoma School of Engineering s FATE Program for attracting Indian students
into engineering and environmental . science and speaking at a NASA program for
minority students, v ‘ g

- ..

\
Dgn Colésto Ahshapanek, Ph,D. An instructor of biological sciences at Haskell
Indiar .Junior College in Lawrence, Kansas, Don Ahshapanek eatned his Ph,D, in
botany at the University of Oklahoma (Dissertation--"Ecological Studies on
Plant Inhibition by Solanum rostratum"). A Delaware/Nanticoke from Anadarko,
Oklahoma, he has also taught courses .on contemporary and historical Indian
life, ecology, and wilderness biolog¥ and has worked in special programs
designed to encourage Indian students interested in the medical and health
professions, Since June of 1976, he has been pragram director of the National
Institute of Health's Minority Biomedical Support:-Program at Haskell, a
motivational program for which the college was awarded a one-year (renewable
for two years) grant of $106,000, As a project director, he has three Indian
students working inder his direction in the area of systemics ‘and the physiology
"of phosphate~dissolving microorganisms in grasslands;. Married and the father
of three, he lists philately and tennis as his hobbies, :

Al

. Jack R, Ridley, Ph.D. (1933- ). Associate professor of Native American
Affairs and director of the Center for Native American Development at the
"University of Idaho, crop physiologiSt Jack Ridley (B.S. in agricultural educa-
tion with a math minor; M,S. in agronomy and agricultural economics, Ph.,D, in
‘botany. plant physiclogy and biochemistry), now uses his knowledge in research
' d teaching., His expertise includes Native American affairs as they relate
._fo tribal land resources, economic production, the planning and’ development of
“Yand, &nd middie management expertise of Native American students and ‘tribal
government leadérs. "He also developed shis country's first Indian-operated
\ 'graduate«program. An alumnus of the University of- Nevada and U.C. Davis, he
has worked in the areas of animal grazing and forage efonomics, and economic

crop/seed ,profunction and physialogy, continues research . and teaching upper
division courses, .

i

Clifton Poodry, Ph.D. (1943- ). Born in Buffalo, New York, Dr, Poodry grew
up on the Tonawanda Seneca Indian Reservation mear Akron, New York, where most
of his family still-live, An assistant professor.of biology at U,C, Santa Cruz,
he "eook his B.A, and M.A. in biology at S.U.N.¥. in Buffalo; his Ph,D, at Case
Western Reserve University in Cleveland, Ohio; and was a postdoctoral fellow
with Dr. David T. Suzuki at, the University>&( British Columbia'g Department of
. Zoology. His research interests lie in the general area'of deve opmental'
genetics and cell biology and, more specifically, center around problems in
“morphogetiesis and pattern formation, Widely-published and the recipient of
many research‘grants (the latest being two N,I.H, grants; one as co-prin#ipal
in the U.C., Santa Cruz Minority Biomedical Support Program which offers graduate
' career opportunities in Biomedical Research to minority students=-see "Appendix
A), he teaches courses in developmental biology, developmental genetics,
introductory biology, science and society ‘and "Bugs: An Introduction to Insect
Physiology and Development," A member of the American Saciety of Zoologists,
the Genetics Society of America, and Sigma Xi, he has served as.a =gational

-
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. cancer research, ée;l biology, micrébiology, genetics, radiation reseatrch

’:'F".‘" ' ; @ L., £ . .
Advisor} Council panel memher to'evaluate applications for the National ‘
Science sFoundation Graduate Fellowship Program; as. a member of the University °

o§ California Cancer Reséa;ch/Coordinating Committee; and an Advisory Committee
member of the AAAS Minority Science Education Bibliography project.

Frank C.. Dukepoo, Ph.D, (1943~ ). A geneticist with a special interest in
aging, -especially among minority people, and the first member of the Hopi .
Indiqn tribe to recéiye a Ph.D,, Frank Dukepoo is an assistant profqesor (genera
biology, human heredity, and genetics) .at San Diego State University,' Born in
arker, Arizona env%he.Mojave Indian Resérvation, he received his B.S. (biology),
M.S. (zoology) and Ph.D. (zoology with genetic emphasis) from Arizona State
University at Tempe, Starting as a research_adalyst (insecticides and pest
control) with the U.S. Department of Agriculture in Phoenix, he moved into
teaching (in several Arizona schools), a career that brought him to S.D.S.U.
in 1973. His research--in such areas as minority aging, albinism, and the -

.investigation of maternal effects and tumor formation in D, Melanogaster and
. "Alcohol Sensitivity, Metabolism, and Ethnic Background"-~has brought him a

number of grants (among them a Eord Foundation Advanced Study Fello@ship} and
led to both publication and the presentation of papers at many professional
meetings. A consultant to seVetal groups, including, the N.S.F. (site”visiting”
team member, Minority Sciences Programs), the AAAS (National Advisory Panmel
membqr on Nativé’ Americans in Science), the BIA (Secondary Science Programs
QndBOpen Alr Classroom Teaching), the Kumeyaay Tribal Council, San Diego, the
San Diego American Indian Health Clinic, and the National Indidn Task .Force on
Aging, .he is also a member of several professional and Indian societies and

has be¢n listed in American Men and Women in Seience, Americin Indians of Today
and The National “Native' American Directory. - ’ :

Agnes N, Stroud §§chmink); Ph,D., (1922~ ). A member of the Tewa Tribe,

‘Santa O%ara Indian Pueblo (New Mexico), Dr, Stroudfyas born 4n Albuquerque,
a

the daughter of a full-bldoded Santa Clara Indian father and a Caucasian mother,
both of ‘whom taught at the Santa Fe Indian School and the Albuquerque ¥ndian
School. A graduate of the University of New Mexico (B.S. in biology) and the
University of Chicago (Ph,D. in biology-zoology, biolagical sciencé--thesis, .
"Effects of X-Irradiation on DNA Synthesis in Regenerating Liver'"), she is a ‘
radiobiologist for the ‘Mammalian Biology Group of the Los Alamos Scientific
Laboratory, (Past positions dncluded'that of director of the Department *of
Tissue Culture at the '‘Pasadena Foundaticn for Medical, Research in California

and senior biologist for the -Image Processing Group at Pasadena's Jet Propulsng
Laboratory.) She has been involved in iopizing radiation biology researgh. for
the past 32 years, with emphasis on how ionizing radiation affectsoépe living
cell., Amonig her many published works are--"The Effeécts of Continuods Irradia- .
tion by Tritfum on Cells Culrivated in Witro,"-)'Utilization of Thymidine as an
Indicator of Drug Effects Upon Cancer Cells,” "The Combination of Microscopes

and Copputers for the Analysi$ of Chromosomes," and "Reproductive Integrity of
Cells-After Ultra-Violet Lasexr-Irradiation." :

‘
\

A member of a number of professional associalionq and societies. (involving

| IS
tissue culture, etc.), she has held officeyin many and is listed in 8 Who
in American Men ih Scienee, Who's Who in American Women and Who's Who in Atoms.
Among her honors are the New York Academy of Science's A, Cressy Morrison
Prize in natural science, a diploma of honor in cytology from the first Pan
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JAmerican Cancer Cytology'Congress LxNASA certifica;e of recognition “for the
creative development of technology, and membership in Sigma Xi and S
- Epsilon. A frequent sympos ium Speaker, she has pregented many scienfific
papers both in the United States and England, Marrled and the mothet of ones
adult daughter, she counts stamps, art, lapidary iork Indian jewglfy making, h
. tennis, and golf among her hobbies. T ’

.~

»  Robert Dominic, Sr., B.S. (l9l3- ). Formetly a metallurgist and forestry . J
technician, Mr, Dominic, an Ottawa from Michigan who graduated from Central )
Michigan University, has since spent his time fighting for Indian rights, among
them the recovery of government moneys through the prosecution of treaty: claims.

Robert E.' DominiL M.S".(l94l )\ The son oﬂ%Robert Dominic, Sr. (see
ety aboVe) he is an instrictor of .chémistry at Alpena Community College.
Richard French, B é (1939- ). A Yakima from Toppenish Washington, Mr.
French is probably the only Indign with a degree in forest management, A
. graduate of Yakima Valley College and Washington State University, ‘he is at
present directing the cutting back of timber on the Ft. Apache Reservation
forest (tribal-owned) and has published a _paper reporting on the effects of
slogging on the fishery resources of the west, .
i , " | ‘
o Robe_g G, Raymond; M,P.,H, (1931~ « A Dakota-Oglala from South Dakota, Mr,
Raymond-is a graduate of South kota State University.and the University of
Minnesota. He is with ghe Indiap Health Service at Billings, Montana, and was
the first Indian sanit ry engineer in the Publiq Health Service. ‘

*
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SCIENCE EDUCATION
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Albert J, Snow, D:Ed, (1935~ ). A Mohawk of the Iroquois,, Dr. Snow 'is the
science chairman for grades 7-12 of the Eastchester (New York) Public Schools,
Born in North- Tonawanda, New York, he attended high school in Brooklyn before
getting his B.S. (chemistry) &t St. John's University in-.Jamaica, New York; an,
M.S, (science education) at C.W, Post College in Greetivale, New York; an M.A.
(chemistry) at Bowling Green State University in Ohio; and his D.Ed, at the
‘University of Maryland.  ‘Amdng his special professional interests are the
training of Indian teachers and development of Indian-oriented curricula and
teaching methods; the assessment of Navajo science and math education; and
in-service teacher training with 'an emphasis on the practical application of .
Piaget s theorigs to science education., A memher of several education associ-
“ations and recipient of three federal grants, he has served as a book reviewer
for: the NSTA Science Teaching Materials Review Committee and has published

articles on ethnoscience, / . L - .
Doanlark'(l922— '). Mr. Clark, a high school science teacher in Sebastopol,

California, was born,in Frazee, Minnesota, (Because record-keeping was not

.considered especially essential then and the country was still relat vely wild

and informal he is findigg his current efforts Eg trace his ancestry through

- his father's people, the OJibwas, most challenging.,) After graduating from
° high school in Ohio, he spent three years as an aircraft mechanic during World ’
< 'War II then, thanks-to the G.I. Bill, found hjimself.studying wildljfe biology

and journalism at Michigan State.. Although teaching comes first, e retains

an intense interest in writing -and has had/one.article published Western

j -,
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Horseman Magazine, His”future plans iﬁcludé-wprking on a degree in Native -
Americap Studies at’'Berkeley over the next couple of years, with the goal of )
roundidg-6ut his career by becoming more invqlved in Indian education, Founder
and sponsor of the Native American Club at his school, he enjoys working with -
and encpuraging Indian youngsters and-has helped start a scholarship program

- ~that hap made it possible for all of the schooi's Indian students (mostly
Pomo) who want -to go on to collége to .receive some financial aid,

\ . ) .
Michael R, Crawford (1943- ). Now ﬁaine'sadeputy commiSsitner of Indian
. Affairs and economice consultant for the Pgnobsco€>Indian'Corpo;gt;on, Mr,. °
Crawford was formerly a math and sciencé teacher in Bangor, Bdin. on-the -
Penobscot Indian Reservation on Indian Island, 0ld Town, Maine] he i§ a gradu-
ate of Washington State College and the Uniwersity of Maine,

Major General Lioyd R, Moses (1904~ ™), A Rosebud Sioux from South Dakota,
General Moses studied and taught clemistry at Sioux Falls College before going
Anto the Army. Once Senior United Nations Commander, he was, at t me of
bis retirement, the Deputy Gommanding Gegeral of the Fifth Army, j

.. . -
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WEATHER FORECASTING’ C . e
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FIést Lt, Marcia Ann Biddleman (1945- ), Awarded the firgt Woman officer - _
Basic Course Leadership Award given by the Marines, Lt. Biddleman is also their
only female weather forecaster. A Seneca from, Pennsylvania, she received her

training as an aerographer while in the military and has an avid interest in-
studying Indian culture. . . e T S
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5 [l Joe Sando, M.A, (1923- .), & graduate of the, University of New Mexico and' N |
anderbilt University, Mr, Sando }s very active in Indian affairs and has .
written heavily in the areas of audiology &his major field), Inddan 'problems,

*  and history. A recent publication, Pyeblo Indian Biographies,.details the life
stories of some of the most successful of his people., As an audiologist and -
speech pati®logist in Albuquerque, he had the "job of examining many future .
astronauts. A football player in his college days, he started the annual All-
Indian Track Meet at the Jemez Pueblo, an |event that often leads to track
scholarships for-the participants, One off nine American Indian’s sent to New
Zealandrtq study the Maoris, he is also inkerestéd in verifying the historical
acc%;?py of the Pueblq Indians' legends., N\ _ : .- “

N k4 . - .

A .

Evelyn Yellow Robe, Ph,D. 4 Fulbright Schalar who studied the physiology of

the larynx at the Faculte de Medecine in Paris, Dr, -Yellow Robe, a Rosebud .
+ Sioux from Sowth Dakota is a graduate of Mt, Holyoke Cdilegt (magna cum laude) ,

and Northwestern University, A specialist in audiology and®speech disorders, .

- a4

time to recording the Dakota langudge, :

- she has taught at Vassar and‘Noréhwebteyn's Médical Schbpl and has devoted much

.. , . ")‘ x\
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Edmund J.. ﬁadd’ MJA. "The first Zunféto earn~a college degree "Mr. Ladd an
archeologist with the National Park Service in Hawaii, has a spec¢ial interest
in Pacific and Séuthwestern archeology and community- pianning. ‘Born” in Cali-
forpia, he is a graduate of ‘the'University of New México. : ” .

] - } e
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John Kaskaske, B, SI A Kickapoo. and Potawatomi from' Oklahoma, Mr. Ksskaske,-an Yo
orbital computations engineer for the Operational Orbit Support ‘Branch of NASA's -

Goddard Space FlightvCenter'in Greenbelt, Maryland, is currently assigped “to
the Intemational Sun,. Earth Explorer p ogram. -The recipl of a B.S, in math
and physics from Central State College fn Edmund Oklahoma, has also worked

for the Analytical Loggoing Corporation }n Okiahoma City and the Aeronautical

Chart and Information Center in St. Loui N . ~ o T
/ . @ . .

Addison Jump, M.S. Born in Pawhuska, Oklahoma,lMx. Jump, an.Osqge, received

his B.S. and M.S, in mathemdtics from Oklahoma State University. Currently an

instructor of math at Haskell Imdian Junior Collegé he is also studying edulf-

K;ional psychology at Kansas University. ang working on a projeét aimed at

ncreasing scholastic aptitude, B .o
. - o i &
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°sh£ (Circa 1862-1916)) - Called the last Stone- Age man in Amexica, Ishiv;>s
quite literally, a walklg texthodk of anthropoldgy and history. Discov€red,
confused and starving, on:the outskirts of Oroville, Californfa on-August 29
1911, he created quite a stir when it was foiund that he spoke an "unknown"
1anguage. Communicafion with hfm remained impossthle until T, T, Waterm y & -~
young anthrOpologist from the Unhiversity of California, conceived the idef that

‘Ishi might be a Yana (a near-extinét tribe) or é&ven a Yahi (the southernmost

brahch of the Yanas, belfeved extinct). Woxking his way unsuccessfully through
a list of known Yana words,“Waterman was'becoming discouraged when Ishi reacted
to one--"Siwili" (yellow pine). Months of .work later, a workable vocabulary
emerged and“Waterman learned that Ishi was indeed a Yahi, the only 1living mem-

ber of the fribes Working with hi at U,C.’ San‘Francisco's Department og .
shi

Anthropology, Waterman was able to study a- "dead" languagé and culture’ an

who ?apted well to the whfee,s. world, made many frierids. among the school's
scie

learned the skills needed fgor his new-life and enjoyed helping the professors

- ‘study his 1anguage). Among the' things.Watermari learned was.Ishi's name, which

means "man" (not his personal name as to tell .that would have meant the ioss

of his soul), and the tfagic history of his people who had been tradked down
and exterminated by sEttlerg. A few, including eight-year old Ishi, escaped
into the treacherous i11 country where all‘but’ Ishi died during the next 40
years, Taking his “friefids to upper Mill Creek, Ishi-showed them where ‘and
how he had 1ived-~harpooning salmon, using ‘ropes and nets made of animal sinews
and milkweed fibers “to trap and snare small animals, shooting’ ‘deexr with bows

_and ar ows, drying meat on racks ‘hidden by:chapﬁé&al and harvesting acorns to

g ind into meal. So that footprints wbuld reveal their presence, they

e1ed on the boulders of :Mi11. :Creek and along mhe face of sheer rock walls
C . \ [}
. . L / L4 .
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ists. (Working as a janitor at the school.s Museum of Anthropology, Ishd,
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(scaling them‘with-milkweed fiber ropes), and crawled through the chapparal. ..

(An annual trip up Mt. Lassen let them escape the hottest part of summer. ) ‘

. They made ‘baskets and stone mogtars and pestles, shaped obsidian into arrow-

heads and used bow drilla to ke fire. :

.
-

Ishi, who had lived op his own for three years after the last of the others
died, contracted tuberculosis im San Francisco and died in 1916, Waterman
arranged a ritual cremation for him and had his ashes placed in a Hopi-jar at# .
Mt. Olivet Cemetery,

4
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Edward Pasqual Dozier, Ph.D. (1916-1971), The first American Indian to“earn a
Ph.P., Dr. Dozier was- the son of:a white man who came to'the Santa Clara Pueblo
as a teacher and miarried.a former student. His university career, at the ~
University of New Mexico and UCLA, was frequently interrupted--by the need to
.work and by his Air Force se ice--but he stayed with it until in 1952 he
received his doctorate, an aEZomplishment heralded by Fime Magazine., During
his years at UCLA he completed research whjch identified the Hanos of Arizona
as descendants of the Southern Tewas, who left their New Mexico home in the - .
days of Spanish oppression, Postdoctoral studies and fellowships occupied
several more years, during which time he engaged in research .among. the Rio
Grande Pueblos and the. Klingas of the Philippines. He then became a professor
of anthropology at the University of Arizona, Tucson, "a position he held until
his death. -His book, The Pueblo Indians of North America, is one of the best
known and most informative available on the Pueblo society, ancient, and- .

. present, Twice a fellow at the Center for Advanced Study in the Behavioral
Sciencgs at Stanford, he also studied the Bay Area's urbanized Indians, Two
other books and many scholarly articles resulted from his research; he was also
active in many professiqnal and Indian groups.

Fredrick Dockstader, Ph,D., Dr, Dockstader, a Navajo and director of the Museum.
of the American Indian, is well-known as an-anthropologist, author, artist,
educator, and silyersmith andahas written many books and articles, among them
some especially notable ones om Indian art, :

Ella Deloria, B.S.. A graduate of, Columbia University, Ms. Deloria is recognized
as the leading authority of the culture of her  people, the Dakota~Yanktons,

Many honors have come her way, among them the opportunity to address the Ameri-
can Philosophical Society, Extensively published, ‘she specializes in anthropology,
linguistics, and ethnology. . -

- 0 BES
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Studies and assistant professor of anthropology at San Francisco State College,
Dr. Medicine, a Dakota~Standing RocK from South Dakota, is a graduate of “South
Dakota State.University and Michigan State University A frequent writer on -
Indian subjects, she is interested in the development of Indian leadership nd
the establishment of urban Indian centers. The recipient of many honors a
awards, she shares™many of the traditional practices of her tribe and ig
raising—her son in the o}d ways.

Beatrice Medfcine, Ph.D. (1924~ ). . Acting director of Nativé Americangi

Wilfred C, Wasson (1924~ ). M’ \Wasson is director.of Indian Studies at the

<:‘-‘(Zollege of Ethnic Studies, Western Washington State College and the University
of Oregon.

° <

Christine Morris, M.S. (l93§- ). Ms. Morris, a Blackfeet Indian from -
Wyoming, graduated from the University of Wyoming and Montana State Univefsity
and is a teacher of sociology and anghro ology : s
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Gladys Tantaquidgeon (1899~ ). A Mohegan from Connecgicut, Ms. Tantaquid-
-~ geon 18 a descendant of Uncas (see Lagt"of the Mohicans) and one of the first
Indian' anthropologists.i She is at present curator .of the Tantaquidgeon ,JIndian

*

Museum. .

D. - ) € -

o +~Alfonso Ortiz, Ph,D, (1939~ )+ A graduate of thé University of .New Mexico,'

Arizona Staté University, and the University of Chicago, Dr., Ortiz, a Pueblo

# Indian, is presently studying the Pueblo society in which he was raised. Among

s A with easy victories and ‘that one.continue to work to improve oneself

1 -~
RJ!;‘, - o | I-lé?ﬁv s | .

his special interests are the jAmerican Indian's concepts of space and time and
the ‘relationships found in dual societies--those split ihto two opposing units
which, nevertheleSs, perform gervices for each other;

N

D'Arcy “McNickle (1904- Y. 7Professor of anthropology at the University of
Saskatchewan and the author of several.books about Indians, Mr, McNickle, a
Flathead Indian from Montana, received ZiB“EKu ation at the University of
Montana, Oxford University,—and Grenob versity. A fellow of both the
American Anthropological Association a;d thy’gic ety for Applied Anthropology,
he -formerly worked for the BIA as director “offTr bal Relations and executive
director of -American JIndian Developmen§\

- PSYCHOLOGY : _ . ‘

- riggld Linton, Ph,D. The following statement, dated May, 1977, “tells Dr,
Linton's story in her own words:

> v

- I.was. born on the Morongd Reservation (near Banning, California)’

T where the family of my father, a Cahuilla-Cupeno, have’ liv?g,siace

the turn-of-the=-century, Before that the family had lived“on Warner’'s
Ranch (Warner's Hot Springs). My grandm her 8 grandfather, Ahtonio

. | “ Garra led the Gerra insurrection and, ‘as a result, was executed in
1852 by the Spanish authorities at the foot of‘Broadway in San Diego.

\

. Akthough I spent most of my time in Aigh -school worrying about my

»  class work, I also was first singles and later first.doubles on,a’ ~
sugcessful girls' tennis team,, I attended the. University of California
iverside--in part because I was too frightened to 8o -to Los -
Angeles, wheyp I had been offered a scholarship at the—University of
- Southern California., Probably the question I'm asked most gften is -
how”an&,why‘does oneg;eave a reservation and become successful as a
~ ' sclentist, I'm not Sure that anyone really knows thevanswer for .
themself, but ny. mother s insistence that one never be satisfied

. throughout one's 1ife were very important., I suspect that having a

very high energy level is also essential. , T -
I received my Ph. D. at UCLA in- 1964 and encountered my first obstacles
to success, not because I was an Indian but because I was a womhn

‘and universities were at that, time reluctant to hire women, I

worked for a year with children who had attempted to commit suicide,
trying to learn why they had done 80, and -how suchkattempts might be

prevénted, But this was not my special area and v ry shortly I went

to San Diego where '1 taught for 10 years at Sdan Diego State fmoving

in rank from assistant’ to full professor., ~But San Diego isn't -~

4
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primarily a research ins®itution and in 1974 I moved to the asiver-"~
"'sity of Utah in’Salt Lake City, Here I continue to pursue my
research ‘on long~-term memory--trying to understand what kinds, of
things we remember, why, and for how long. ﬁut‘dufing the years at
/ Utah I've become very much involved with the problems of Indian
education and presently am working to set up .prograps for gifted
Indian children at a variety of sites around the United States, I
serve as a technical consultant to the Office of Indian Education in -
Washington, D,C,, as.an adviser to the National Academy of Sciences,
°to the National Institute of Mental Healfh and other federal organi-
zations. One of the roles I particularly enjoy is that of providing
technicgl/traihing to the Indian people who are responsible for
, managing) the special education programs around the coumfry.

acggetﬁall, and I try to play?

I especially enjoy playing tennis
an hour or two .a day, year aroun m still avery excelleht .
Player and am much more likely tc -WSe to a cagey old man.than to s
an_senergetic young stugent, T enjoy gourmet cooking dand have enjoyed
‘cooking, dishes from every cuisine in the world, I greatly enjoy .
~i#aching and appear to be particularly effective in training students
on problems of Egghggglogy. I teach classes on memory, on research
methods, on int‘lligencgggnd developmental psychology.

./ . ’

My father and his siblings stil%fé?i?on Monongo reservation. My ,
elder brother lives and works a miles away, My younger*brother,
who is a career enldstee in the Air Force, plans to return to the
reservation when he retires, Although I return to’ visit my family
there regularly, my affiliation with'a distant university assures

that it will be many years before I tan consider returning there to
live, ‘ - )

”

- { A

Now a profegsor of psychoiogy at the University of Utah, Dr, Linton is ¥ con-

“+ tributing editor to the Journal of Califorvfa Anthropology and is the author of
two books (on statistics and the preparation of journal articles) and an
impressive array of articles,-Papers,®and reports, Listed American. Men
and Women of Science, Who's Who in American Women, Who's Whol\in the West,
Contemporary Authors and the Dictionary of Intermational Biogkaphy,. she also .
has to her credit an almost staggering collectioh of awards, honors, activitiesy

y  and memberships., . - . .

-

Carolyn L, Attneave, Ph,D, (1920- )+ Professor of péychology at thé Univer~
sity of Washington and director of their.American Indian Studi rogram, Dr,

- x\\;ggzgave, who was. born in El Paso, Texas, is an . expert in family therapy and ~

v us aspects of childhood and Indian psychology. Listed in Who's Who in
rigan Women and the International Dictionary of Biogmdphy, she holds four
degrees (a B.A. in Engiish, speech and art, gnd one in elementary edutation
from Chico State College in California; an M.A. in élementary4educa on and
administration; and a Ph.D. in counseling psychology from Stanford), is a- N
) diplomat of the American Board of-Profess;onal Psychologists and avmegber of
. or consultant to many other community, professional, government, and Indian

é

« . groups.’ A widely published writer, she was a cdontributing author of The Book
of Family Therapy and was a recipient of the Book' of .the Year Award for books
. . in behavioral and socidl sciences. A brief sampling of her listed titles
o gives some idea of her research interests: L R
’ ' o " e . ; oo 1 £}
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‘ Behavior Problems of Children as Evaluated-by Teachers ,'Pa‘reizta‘ an

*u

) electrical engineering, he was able; thanks
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| Return to Hippocratic Congepts S e ., ;
° Uneasy Relatiomship: Medicine Men and Peychiatrists in the Indian Health .

|

Service o : L .\
. Expez‘ience With Behavior Modific:_t}'mf as a Tool in Family Fherapy .
.~ Soctal Networks in T{me-and Spac ' I

~Taseworkers

- , MR -~
> . €
. . ' .

 t . , i
Kirmach Natani, Ph.D, The career of Dr.' Natani,.who is part Navajc) hag often
been affected rby what he desctibes as,"aegegdipi:rous accidents," Forced by . -
financial problems'“to leavé the University o(ﬁvada vhere h& was studying
to his chemistry minor, to get a
laboratory technician's job with the ‘Segré/Chamberlain group (recipients of '
. the Nobel Prize for discovering ghe anti~progon)” at U.C, Bérkeley's Lawrencé
Radiation Laboratory. Upon®leaving Lawrenge (where, by then, he was a computer -
programmer), he joined the Peace Corps and ¥as sént -tp Thalland as a community
develgpment specialist, While wacationing fn-Nepal ;dur? that tihe,,a _ch.ance“)s
meeting with a psychiatrist led to yet another job ag.a-Yegearch technieian in
a sleepsstudy conducted at the Amundsen-Scott South ?,p‘lefstéti JAn Antarctics,

- Data collected there on "Ot%rvqti’.o'ns “of Mood ang Performance in a Small ‘Group
of Men During Eight Month®/of Isolated Duty in Angtarctica becdme thecbasis.of
.18 master's thesis at the University of Oklahoma (undergraddate &x ments °
jhaving been-waived), He then transferred to .the Medical School -caliggs nd, in
1977, was awarded a Ph,D. in bioYogical psychology (thesis~~"Latera Effécts

+ «in a Tachigtoscopicr Optional Shift Task, ip Young Adults"), In the fi 1of
1977, he will begin tenure as a National Research Council Resident Reskarch .
Associate in Neuropsychology at the l/,S. Air Force School o Aerospace Medicine * '\ :
in'San Antonio, Texas (studying, pt#marily,-human cerabral lateralization),
A number_of honors and awards have come his way, among them: NSF grants.to .. . -
attend the first Internationgl Congress.of Sle€p Psychophysd.ology (Belgium);
the first Scientifieé Co\mﬂle for Antarctic Research Symposium -orr Human<Biglogy
and Medicine,in Antarctica (England); a Roche "Neuroscience Award; a Rice o

- 'Inst;l.tute" Scholarship to atténd a resient group relatipt?s conférence in Minpe- -

. sota; a National Academy of Science ekchangeyisit to the U.S,S.R.; membership
in Sigma Xi; and a listing in Who's Who in % South and Southwest, Widely¢
published and p member of many professional organizations, his, current research
-activities include working on *'Lateralized Aspects of Cognitive, Functioning"
and, "Alteration of Sléep-Waking Biorhythms in .Ca®s by Psycho-active Drugs and
an Air-Fluidized Bed Environment " L e '. R v

Robgrt A. Ryan (Mato Topa), Ph,D, (1942~ )o In 1973, Mal ceremony
at. the annual gathering of the Cheyenne River Sioux, Dr, Ryan was given his
great~grandfather's name, Mato Topa (Four Bear), an honor accorded him upon .
receipt of his Ph.,D. and for his work”with his peoplefy -Acting director of the
White Cloud Center (National Center for American. Indian and Alaskan Native
" Mental Health Research_and Development) in Por.tglana’,' Oregon and an assistant
A;/’professor of medical fpsychology at the University's,ﬁeélth Service Center, he
holds a B.S, in zoology from South Dakota State University; an M.A. in counsel- .
. ing; and a Ph,D. in %ounseling péychology from the University of South Dakota.
Prior to joining the Cené_’ér; he was Coordinatgr of Indian Educatidn and Assist--
ant Professor of Counseling at the ‘University’.of South Dakota in Vermillion, *- °
and had earlier been diregtor.of Préject Head Starf®On .his home reservation, '
. All of his many regearch papers-and articiles &efal\with the American Indian and

0

©

" ~ he has served ws consultant on many Indian human relations and mental health, "t
& - L L « © - " -~
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- programs,
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health- programs, Matried, with. four children, he is involved in many -
. cultural, commuhity, and professional activities, N
. v . “ T Tt
Loye M, Johnson Ryan, Ed.D. (1941- )« Like her:husband (see above entrw,
Dr, Loye Ryan is an enrolled member of the Cheyenne River Sioux/Tribe, A )
graduate of Moorhead State University in Minnesota (B.A. in sociology, M.S. in
counseling and guidance),.she took her doctorate (in counseling psychology) at’
thg University of ‘South Dakotai, A Ford Foundation- Fellowship recipient, her!

master's thesis--"Reasons for American Indian Students Dropping Out o Minne-

sota High School"--and Ph.D. dissertation--"A -Study -of Personality Traits and
_Vélués of American Indian and Non-Ameritan Indian Counselors Trained at the
University of South Dakota'--are indicative of ér major research interests, -
Now:a research associate for ‘the American Indian Mental Health Program of thé
University of Washington's Department of Psychology, she has also worked as-

an Americzh Indian student advisor/counselor and as/d consultant for. many -’
esigned to aid her people, - . ;//{¥?

v

' Wéyne H, Evans, Ed.D, (1938~ ). A former grade ékhool teacher and principa1;>

high school teacher, and guidance counselor, Dr, Evans,| who was named "Out~-
standing Young Man of America', 'also helped establish bpth a Head Start Program
and a neighborhood Youth Corps for the Indian residents of Niobrara, Nebraska.
A native of South Dakota and member of the Rosebud Sio Tribe, he holds a
B.S. in elementary education and art (with a history minor) from Black Hills -
State Qollege in Spearfish, South Dakota and & M,Ed, and Ed.D. in educational
Psychology and guidance from the University of South Dakpta at Vermillion.
Now codérdinator of the American Indian Programs and Dire¢tor of American
Indian Student Service .at the ﬁniversity!'qs_is also Title IV Parent Committee
Chairperson for the Vermillion Publi¢ Schools, An instructor of modern Indian
psychology, pupil personnel services, cultiral agpects of counseling, and.a
workshop in Indian education, he is activelb involved in a ﬂgggber of cultural
ard educational organizations and is conducting research on{the'vglue orienta~
tion of American Indian college students, | Py - - .

N — -J
Terry Denny, Ed.D, (1931~ ). Born in Detroit, Michigan, Dr. Denny worked '
as. @ laborer from the time he was 15, During his years of Army service (in
the U.S. and Sermany) he also earned @ B.A. in political science and.Russian

~ language from Wayne State University in Detroit., This was followéd by an M,A, 5

in child development from the University of Michigan—4nd an Ed.D. in educational
*psychology and elementary education from the University of Illinois, Moving
from instructor to associate professor of psychology and educational psychology

- at Purdue University, he taught child and adolescent development apd_educationéi'

psychology at both the undergraduate and graduate level and created the school's
first undergraduate research program in educations During those years he also
directed the research department in the Notre Dagme-Carnegie National Study of

. Catholic, Education. Next came the position of research and evaluation director,

for the Educational Products Information Exchange Institute of New York. This
was followed by his present post as evaluation specialist and professor of °

~ ~education at the University of Illifois' Urbana-Champaign campus, where he is.

a member of the Committee for Culture and Cognition., His many research-and

* writing ctedits are primarily in the field of early childhood education with . -

an é@phasis on readigg“@oncepts and approaches; the effects of anxiety, and

the. Montessori -system, . Other studies involve such subjects as classroom
research, educational evaluation, the performance of Catholic students in public
schools, Russian studies} and instructional TV,

LS <
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Leo David Jacobs (Ph D, Candidate) (1943- ). Born on the Mohawk Reserva-
tion in Hogansburg, New York?“ Jacobs attended Paul Smith's College, the
State University Collegedpf New York and the University of Utah, where he is
an instructor in the department of psychology and conducts research in psy-
chologyg attributfon, cross-cultural leadership, program development and
evaluation, “A sub-chief of the Akwesasne Mohawk Tribal Council (from 1973~
1975) and project director for the tribe's cable TV project, he has been
‘heavily involved id a variety of minority and cross-cultural programs, both in
‘New York and Utah, and has presented addresses on "Anglo Perceptions of Native
American Role Behavior," "Iroquoian Philosophy and Psychological Concepts,"
"Crosg=Cultural Attribution and Iroquoian Philosophy," "Political Philosophy
of the Iroquois Confederacy," etc. ,

Joe Jimenez, B.S. Executive dean of‘the,CareerHCeﬁter,‘a vocational-technical

‘training program and school on the Gila River Reseryation, Mr, Jimenez, a 7

clinical psychologist, is working to help the area's Pima and Maricopa Indians,
A Pueblo-Nambe Indian, he is a graduate of New Mexico Highlands University,
Brighamnxbung University, and the Esalen Institutes,

Phil Terry Newkumet, M,S, (1945- ), - Af honor graduate of the University of
Oklahoma, Mr, Newkumet is a Caddo from Savannah, Geofg§

DENTISTRY ' ~ S

George Blue Spruce, Jr., DDS, M.P.H, (1931- ). The only full-blooded
American Indian dentist, Dr, -Blue Spruce (See entry for his brother, Dr, Beryl
Blue Spruce, Medicine), a Pueblo Indian born in Santa Fe, New Mexico, spent
his younger years at.the Santa Fe Indian School where his father taught and
'his mother worked as a cook, , Valedictorian of his high school claJs, he, ‘with
the financial help of the New Mexico Elks Association, attended Creighton Uni-

. versity in Omaha, Nebraska (receiving his DDS in 1956). Further stddy at the
Jfalifornia School of Public Health in Berkeley and the Federal ‘Executive Insti~- -

tute in Charlottesvillé, Virginia, brought him'a Master of Public Health degree
and an Executive Management certificate, Two years as.a Navy dentist were -

' followed by the establishment of a private practi in Santa. Fe gnd, in 1958,

he entered the U,S, Public Health Service, workiﬂg as-‘a dental officer at
several Indian reservations, Other positions--among theh deputy chief of the
PHS Outpatient Clinic in New York City and, chief :dental officer at the U,S.,

Merchant Marine Academy followed. He deQeloped a mobile clinic used for -Indian

children in Nevada and, as a- consultant in dental health for the World Health

Organization, spent two years ,in South America, where he developed simplified

techniques and equipment to be used in primitive areas - (a manual he wrote de-
scribing this equipment has been Wwidely éT&qulated 4in -Pan. American countrieg).
A number of other government and administrative positions followed (including
director of the Office of Native American Prpograms) and in 1976 he was appointed .

chairman/of the Department o£.Hea1th Education and Welfare 8 Intra—Departmental

Council on Indian Affairs, * ) ' -y

i}

Long—interested in recruiting disadvantaged and minority atudents into health

careers, he is a member of several organizations working toward this goal and
has published several articles in this area, In* 1975 he rece€ived the OQutstand-
ing American Indian Achievement Award for his work. Now a resident of Reston,.
Virginia, he is an avid tennis.player (captained his college team) and is‘a .
member of the U.S. and Mid-Atlaﬂtic Lawfi’ Tennis Associations.

-
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~Ted W, Key, DDS (1918~ )« A Choetaw from Oklahoma, Dr. Key was raised in

an orphanage and is a graduate of St, Louis University Dental School, A variety
of jobs and football scholarships and a Navy program helped him along and,today
he practices in St, Louis, is a commander in the Naval Reserve and has held
several offices in the dental societies to which he belongs. -
Kristine Rayola Harvey (Dah-Nez-Tach), A full-blooded Apache from the White
Mountain Reservation in Arizona, Ms. Harvey is a dentistry student at Brigham
Young University. "Miss Indian America, 1976," she is a graduate of a profes-
siomal modeling school and enjoys participatinglin amateur rodeos. Upon
completion of her studies, she plans to go into practice on the reservation at
White River, Arizona where her father works for the tribal ‘forestry service and
her mother -is active in a senior citizens' . advacates group.

5

MEDICINE PHYSICIANS/MEDICAL STUDENTS

. * <

Carlos Mofitezuma, M.D. (1867- 1923) In 1871 Wasajah (%Beckoning"), an Arizona
Apache, wag abducted by Pima warriors and sold, for the price of a horse to .,
Charles Gentile, a white prospector. Gentile sent his ward to school™in Chicago,
and Wasajah, who took the name Carlos Moptezuma, later graduated from the Uni-
versity of I1linois and the Chicago Med:2a1 School, After establishing a

. private practice and teaching for a number of years at thepMedical School (and

. at others in the area), he left to take his medical skills to Indian posts
throughout the nation., Active in seeking white support for, the Indians, he.
devoted much’time ‘and effort to helping his people and encouraging pride in
themselves and their culture.

<
L., Rosa Minoka Hill, M.D. Another early medical success story wds that of

L. Rosa Minoka Hill, a New York Mohawk., 'The first woman of her race to bécome
a physician, Dr. Hill was widely known and respected for her humanitarian .dcts,

-

Beryl Blue Spruce, M.D., M,P.H., (1934-1973), .The story of Beryl Blue Spruce,
the first Pueblo Indian to become a: physician, is 'a-particularly inte ting

arld dramatic one., Bori in Santa Fe, New Mexico to George Blue Spruce, ST, (of
the Laguna Pueblo), an instructor of wood-carving, cabinet making and drafting’, .

and Juanita Cruz Blue Spruce {(of The San Juan Pueblo), Beryl was first attracted °

to medicine during two long childhood years spent in a hospital, Although
weakened hy complications resulting from pneumonia (he was unable to take part
in athletjcs), Beryl achieved an excellént high school record. - In 1953 he
entered. Stanford University, but a year spent holding down three jobs had a
' disastrous effect on his grades, ,Advised by his counselor to seek some easier
way to finance his educatiomn, he reluctantly returned home and, after getting -
some much needed rest, entered the Univeraity of New Mexico, After -three years
there, during which time he'met his future wife and once again earned -excellent
grades, he re-applied to-Stanford where, because he had to Wwork, he remained an
undergraduate for another ‘three years. In 1960, following his g;aduation arrd-
months of often discouraging attempts to be accepted for trainingf*he entered
U.S.C.'s ;School of Medicine., His wife's salary as a nurse and a number of small
scholarships made the next several years possible but the going was rough,
especially in his senior year when his weakened lungs worsened and surgery to
relove part of one became necessary., After interning at the Albert Einstein
Medical Center in Philadelphia, he spent three yedrs as a resident in obstetrigs
and gynecology at Pennsylvania Hospital and as a clinical instructor at the?7:§7

- -
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at the University of Pennsylvania. Additional training at the University of

-Michigan led to a masters in public heplth and, soon, to a job as an instruc-

tor in the OB-GYN department of their wedical. school.' He served as a consul~-
tant to the Student Health Services-at both that university .and Eastern

"Michigan .University and was, at the same time, active in many Indian groups.

-

His interest in organizing Indiap. physicians who could’serve as role modéls

and provide financiml assistance to Indiay students and ‘would work to increase °
and -upgrade the services provided his people, led eventually to his becoming
the first president of the Association of .American Indian‘Physicians (AAIP,
Appendix C). His highly successful career ended abruptly and tragically when
he died from & cold that his much-abused lung could not handle.

Frank Clarke. M,D. (1921~ ) Like Beryl Blue Spruce, Frank Clarke (a
Walapai~Mission’Indian from Blythe, California and the great-grandson of.
"Walapai Charlie," a famous war_ chief) suffered a childhood illness--a serious
eye problem--that made him want to be a doctor, He worked  at many Jjobs--field
hand, janitor, lab technician, etc., served 12 years in 'the Navy, and bdrrowed

heavily in order to’get his education.(at Los Angeles City College,. ‘UCLA, and 6'

St. Louis University School of ‘Medicine,). The recipient of a John Hay Whitney

- Fellowship and numerous special awards and honors, he has served as chief of

obstetrics, chief of medicine, chief of staff and president of the staff of
Memorial Hosgital in Exeter, California; physician-in-charge of . the Woodlake
well Baby Clinic; and is a ‘member of' the Flying Physicians Association,

Joseﬁh Daniel Mitchell M 5. (1943~ ) A full-blooded Creek from Tahlequah_
Oklahoma, Mr, Mitchell received his B,S, in biology from Northeastern Oklahoma

State College, attended law -school'at Washington University and earned his M.S.,
in environmental biology at the Univﬁrsity of Colorado, While working on his

‘masters, he engaged in extensive research on the endangered greenback cutthroat

trout of Colorador-the S, e, stomias.,' That research was aimed at "determining
the life-history and mechanics of displacement-of the trout in order to obtain
information,pertinent .to restoration projects now.in progress.” . He has also

had field eéperience with' the Forest Service in the area of fire control/andr
ecology. This rather new field of fire ecology, he explains, "i$ extremely
broad and affects much wildlife as well a&s vegetation; hence, a knowledge' of
wildlife habits is vital to the understanding of fire ecglogy. With*ihis in.
mind, I have concentrated my studies on the large mammals such as deer, elk, ~
and moose :and have become thoroughly familiar with their range, life histories,”
feéding habits, and space requirements, All things considered, I feel my edu-
cational background, combined with my field experience, has qualified me as one
of the few American. JIndians with the capabilities-of undertaking field-research
projects involving conservgtion and management of wildlife and natural resources,”
The recipient-df seyeral scholarships and fellowships he has also served as
acting director of ghe American Indian EOP at the University of" Colorado,
Boulder, where he also headed an academic support unit for 70 American Indian
students. Among his other jobs have been those of visiting instructor of general ~
biology at the University of Colorado (tauwght a special class for minority stu-
dents deficient in science skills); planetarium coordinator for the Pattonvillg °
School District in St. Louis area 'of Missouri (coordinated pfograms and -
instructed classes\/utilizing a planetarium and observatory, ‘for l3,public ;

schools); and was a teacher "of high school math and science.

.




Albert Reifel, M.D. (l919~/ ). Another physician whose experiences with 1112
ness affected his choice of careers is Albert Reifel, a Dakota-Brule from ‘
Parmalee,  South Dakqta. Tuberculosis was rampant among his é§ople and he
wanted to help them overcome this devastating disease, a diseasé he was Jlater
to contract and which, along with his financial problems, made getting an edu-.
~cation quitk a challenge. Now with the Sepulveda Veterans Hospital in Cali-

fornia, Dr., Reifel, a specialist in internal mediqhne who worked his way through

school and was forced to drop out twice to obtain pedical treatment before
fulfilling his dream of becoming a doctor, studied: 4t the University of Minne-
sota and the Yniversity's medical school.. . .-
Charles B. Wilson, M.D. (1929-", '), Professor and chairman of the department
of neurological surgery at the University of California, San Francisco, Dr,
Wilson is part Cherokee and, like Dr, Thomas Mathewson,nis:a descendant of
. General Stand Watie. He -has enduring interests in what he describes as the
sad but colorful history of the Cherokee Nation, and in encouraging young
rican Indians to enter medicine, Born in Neosho, Misgsouri, he received his
«S, and M,D. from Tulane University, then completed a rotating internship and
hree resideneies (one in .pathology, two'in 'mneurosurgery). A number of univer-
appointments followed--at Tulane Louisiana State Univérsity, the University )
f Kentucky and, now, ‘the University ‘of Galifornia., A Qember of many medical,
budgetary, editorial, study and advisory groups (cancer, trauma, brain tumor
neurosurgery, chemotherapy, etc,), he is also consulting neurosurgeon for
several California hospitals and medical centers, has ieen a visiting professor"
at a number of top schools and gives, at conferences ¢ roughout the\United
States, approximately 18 lectures -a year (on neurosurgical techniqués, brain v
" tumors, chemoth¥papy, childhood cancers ‘and trauma, etc.). Among his honors g-7¥/%
and awards are the Borden Undergraduate Researcll Award’; the Isadore Dyer
Schqlarship,Award (for standing first in his’'graduating medical class); the
) Best: Teacher Award at Louisiana State; two awards--Outstanding:- Clinical In-
structor and Outstanding Clinical Professor—-at the University-of Keptucky;
and the Distinguished Alumnus Award of the Ochsner Foundation (where he took

~

a neurosurgery residency), _ =

- .-

Taylor McKenzie, M,D, Taylor McKenzie' of Rehoboth New Mexico, the grandson
of a medicine man and the first full-blooded Navajo to become § physician, is
a man with a dream--a dream his own efforts may soon make real, Out df his
personal experiences, first as a child on the yeservation and now as a doctor,
was born a determination to not only bring much~needed medical help to his
people but ‘to someday make it possible for the Indian péople to train their own
physicians., The American Indian School of Medicine, now (1977) classified as,

‘a ."developing" school, will be located in Shiprock, New Mexico and will have

a program especially tailored to Indian needs. (including courses in the N
"traditional" arts of the medicine manl!®) and a student body coqa’ised of

people (approximately 80% of them Indian) interested ih working with reservation
residents and more concerned with the rewards of service rather than ‘with

material success, Other efforts--to improve the living standards (adequate
housing, -electricity, plumbing, etc.), encourage Indian control of reservation

_ schools and promote new businesses for his peopIe--are also part of Dr,-

19Other aspects.to be considered in establishing medical and health career .
training programs are cultural conflicts, Some fribes have taboos prohibit
the touching of the dead, for instance, which poses quite a problem in an
anatomy class. :

A
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McKenzie's dreams and plans,- A graduate of Wheaton College and Baylor Univer—
sity 8 ‘School of Medicine, .Dr, McKenzie took his five—year surgical residency
inLPontiac Michigan before returning to the Navajo Nation as a. member of the

- Public Health Service 8 Commissioned ‘Corps-—and that Nation's only surgeon. '
His success came quickly, ‘with ‘such positions as chief of surgery at the Tuba
€ity and Shiprock Indian Hospitals #&nd his present jobs with the Navajo Health \\
.Authority and as president of the proposed School of Medicine., Marrieg and the
father of nine children, he plans to spend his life on the reservation, hﬁ!bing
his people, For him, “kem a medical standpoint, the major challenges that he
and other res¥rvation doctors face include the ggoic acceptancg of disease
-(many Indians would father suffer than face a #everal hours' ride”over bumpy
roads in the back of a ickup truck and more hours spent in the waiting room

of an outpatient clinic. ) hostility toward medical personnel who have dittle
contept of Indian beliefs and 1ife styles and.the canquest of such "routine" . ;
diseases as diptheria, tuberculosis, rabies, scarlet fever, trachoma, bacillic
dysentery, gastroenteritis, pneumonia and chronic ear infections, More Indian -
doctors and a training program hetter-related to the realities of reservation -~ *: °°~
life will, he feels, go a long %Ey toward overcoming these obstacles, . : f

L]

. >

Joseph Ball, M/D. (1923- ). Born in Bremerton, Washington, Jgéeph Ball ¢
spent most of his childhood on the Klamath Reservation., He attended Santa
Clara University in California before becoming the first (and, to date, the
only) Indian to graduate from the University of Oregon's' School of Medicine;
After an internship at Orange County (California) -General Hospital, he Qort:F

for & year for the Public Health Service at Chemawa Indian School, then sp

three years studying psychiatry, A charter member of the AAIP, Dr. Ball prac-

tices in Portland, is a c¢limical instructor in psychiatry at the University =

and is heavily involved in medical proggams affecting the American Indian

(Portland Indian Center, Oregon Regional Medical Program, National Mental ‘

Health Mirority Grant. Program, etc.). . : )
Lionel H, deMontiggy, M.D,, M.S.P,H, (1935~ ). Dr, deMontigny, a Turtle A
Mountain Chippewa from North Dakota, John Hay Whitney Fellow, and recipient of
an Indian Health Scholarship, graduated from the University of North Dakota
‘and the University of Wisconsin Medical School, _After joining the Public Health
* Service (PHS) he,became the first resident appointed to the Division of Indian
‘Health's preventive medicine program at the University of Oklahoma and, upon
completion, was named-deputy director of the Portland area office of the PHS, s
Among his special interests are the development of Indian-controlled health Ct
programs and .the encouragement of young Indians interested *in medical'careers.

Thomas' Burch, M,D,, M,P.S, (1918-" ), ' Dr, Burch a winner of the U.S. Public

Health Service Medal, is an enrolled member of both the Delaware and Cherokee

Tribes, He is a specialis: in tropical mediciner and in the study of arthritis

and rheumatism, A graduate of USC's medical school and John Hopkifs University,;

he has workad in Guatemala and - ‘Liberia, conducting research on filariasis (a’

tropical disease that causes, eventual blindness), He also served as a special '
consultant on that disease o_the World Health Organization and has both written
extensively and produced & movie about it, Later, in Montana and Arizona, he -
studied--amq the Blackfeet' and Pima tribes--the occurrence of arthritic con- -
ditions in areas of different K (cold vs. hot) climates, Another study among
these peoples {dnd among the Apacirs, ' Papago, and Cocopah) revealed a startling
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" NIH office to help deal with this problem (and with diseases of the gall .
bladder), Retired from the PHS, Dr, Burch, a mqpber of the AAIP, is now Chief

Oof the Research ahd‘Statiétics Office of the Department of Health in Hawaii,

‘
’

. - . . ’ L L. ‘ v ',".‘\
Kermit C, Smith, 0.D.f{1940- )« The only known Indian osteopath in Amgrica

(the federal government estimates, based on populafion figures, that 64 41§~

needed),’ Dr, Smith, an Assinibone from Montana and graduate of St, Olaf College
and the Chicago College of Osteopathy, practices in gaurban Chicago, Also an,
instructor in Indian lore, he devotes many hours to working with such groups as’
the Indian Gu{ﬁes and the YMCA, ’ ’ L ) o '

¢ - - B R f f o e ete . B
.$heldon Chicks, M.D. (1934 ). A member of the Stockbriige-Mimsée Tribe, Dr.
Chicks, who hails from Wisconsin, spent a few years working in the factories of
Milwaukee and two in the Army before convincing himself of the, possibility he
might become a physician, At 23 . he entered Marquette University, then went on .
to graduate from their medical school -and take an internsﬁt in’ psychiatry at °

Ste Luke's Hospital in Milwaukee' and & three-year residen®; at the Milwafikee
Cqunty'Meﬁtal Health Center, Affer/a number of years working for the Center,
he entered private practice, member of the AAIP, he has served as both its
secretary and its president and has worked extensively with various Indian
groups, A &

- ‘ . : o
Everett R, Rhoades, M,D, (1931- ). Born in Oklahoma, Dr. Rhoades, an

- ‘senrolled member of the.Kiowa Tribe, attended- ennsylvania's Lafayette ‘College

before entering the University of Oklahoma's medical school. After receiving
{\ﬁii\y.n. (he wa$ the first-Kiowa to obtain a/doctorate), he interned at Gorgas
Hospital in Panama, then completed a resid cy in internal medicine at the -
OklahomaMedical Center. Now a professor of medicine at the Center, Dr, Rhoades
is. a widely-published expert on infectious diseases, A founder of an Indian
Health-Clini¢ and past president of -the AAIP, he is also heavily involved ‘in
other Indiat groups and is a member of .the Kiowa Tribal Council (helped write «
the tribal constitution), Believing that their closeness to nature makes
Indians particularly well-suited for medicgl work, he is intéiested in
encouraging new health profngionals and in the preservation of Indian culture,

3

%

. . . R "’ -
- Johanna Clevenger, M,D, (1937- ). O thajo-White'extraction, Dr, Clevenger
was born in Albugquerque, New Mexito. W§dowed while still in college, she went

- on, with the support of-a Navajo tribal gcholarship, to attend Southwestern
Medical School in Dallas and there married a fellow student, After an intern-
ship in Albuquerque, she, with her husband, spegt\éwo years working oA the

. Navajo Reservation before returning to Dallas to complete a residency in
psychiatry, A member of the AAIP, she feels strongly about the preservation of

. traditiorial Indian culturé dpd is especially concerned with the problems created -

by separating Indian childrén from their families to send them away to boarding
school (a ppm&on.government practice), . Lt : " - .

, . ’ . L T - X ' -
keé;ié Coilins, M.D, (1908~ " ), A Leni Lenape from Camden, New Jersey, Dr,
Collins, now of Sacramento, California, decided to become ‘a doctor at the-age of
24 and started the long road to his goal by enrolling in high &chool. (As a yougp ,
he had been:told that high school was "unnecessary for someone who would never.
make it to college."), Accepted as a special preméd student .at the Universit§y
of Califprhia, he later graduated from ‘their ‘medical school. A specialist in

. urology, he has -a pafticular interest in alcoholism and in helping Indians

—— ¥ 146 P t T ‘ :
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with, this problem, Retired.from practice, he helped found and riow serves on

the board of directors of the Sacramento

County Detoxification Center and worKs

~ with the California Intertribal Council's Alcohol RecovVery House and an Indian ¢
- +Alcoholics’ Anonymous group., Currently treasurer of the AATP, he has taken the
cause of better Indian health care to the U,S, Senate, "As a volunteer for the ~

"California State Department of Education
grade students, encouraging them to cons
"Traveling Mediciné Show" .from school to
with large Indian populations.

Linwood Custalow, M,D., A specialist in
. gles, and facig} plastic surgery, Dr. Cu
~ AAIP, practices in Newport News,, Virgini

who lived on the reservation and attende

from high school, He attended Bluefield

» he works with kindergarten to fourth
ider medical careers, ‘and taking his ,
school, especially in rural communities

ear, ndbe, and throat diseases, aller-
stalow, the current pregident of the:
a, Born in Virginia, he is a Mattaponi
d Indian schools until he graduated
College, the Universify of Richmond,

and- the Medical Gollege of Virginia, where he also completed his'residency.

-~/ Greatly interested in the health care of

his people and in encouraging young

men and women to seek higher education, Dr. Custalow travels often to the
regervations of Virginia, delivers speeches on Indian concerns and is' currently

collecting material for a book,

", Thomas St. Germain Whitecloud II, M.,D. (
Chippewa born in New York City, the road
checkered one, a road cluttered with od
sea. diving), attendance at and expulsion
failing gradés at dne.university, etc.
career, with a determination that carrie
and the Tulane University School of Medi

*

1914-1972), For Dr, Whitecloud, a
to success was a long and frequently .
d jobs (everything from boxing to deep
from Indian schools, tuberculosis,
Finally “hqwever, he decided on a medical
d him through the University of Redlands
cine (graduated in 1943), After serving*

as a paratrooper and battalioh surgeon.in World War II, he went to work for the

Indian Health Service before entering pr

ivate practice in a number of small

southern communities, In later 1ife he worked with alcoholics and addicts in

Calif&rqia, and took a deep, interest in

Indian problems and in writing and

lecturing. One of his sons, Dr, Thomas Whitecloud II1 (see next entry), is

also a physician, a career choice he cre
example, . )

Thomas St. Germain EEitecioqdﬁIII, M. D¢
-Dre Whitecloud also teaches at Tulspe Me

dits to his father's influence and °

(1940~ ")), ' An orthopedic surgeon,
dical School. Born in New Orleans, he,.

1ike his: father (previous entry) and grandfather (a lawyer), attended college

(Louisiana College, in his case) on a fo
Tulane and a' founding member and-past tr

otball scholarship, A graduate of
easurer of the AAIP, he is involved in

a number of activities related to both Indian medical care and the development

<

of tribal crafts,

--

George C, Moore, M.D. (1935~ - ). Another second generationdédoctor is obste~-

trician-gynecologist George C, Moore, th

~

e gon of C, W, Mdore, a now-retired

pediatrician. A graduate of Oklahoma State Universdity and Oklahoma Universit:ys

Orleans and took his residency at Tulane

Medical School, Dr. foore, a Choctaw, irterned ‘at.Charity Hospital in New

and Louisiana State University. Now

in private practice in Ponca City, Oklahoma, he is involved in such diverse

activities as drama, sailing, golf, Eg&

-
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speaking to Indian youth groups;
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< Edward Pointer, M.D. (1927~ ). Of Cherokee extraction, Dr.. Pointer, who was
born in Oklahoma, now resides in Tallequah, Oklahoma, where he runs one of’theé
U.S, Indian Health Service's largest X-ray departments. A graduate of Northe
eastern University and the University of Oklahoma Medical School, he practiced
general medicine for a number of years before taking a radiology-residency at
SR * the University of Arkansas MhdiEaL_Centgr.: Quite active in both. Indian and .
medical qgganizations, he is especially interested in improving the medical care
" availableXto those 1living %3 rural communities, : )

- ’

" .James Thompson, M.D, (1944- ). . Born in Okfghoma, Dr. Thompson, a Delaware,
graduated from the University of Oklahoma and Tulane Medical Schaol, Interested
in the emotional aspects of patient care, he, after two years in the Indian
Health Service, decided to become a psychiatrist., Now a resident at Chapel Hill
in North Caroliffs, he plans a career in community psychiatry and is especially
concerned with providing mental health care to those who ‘normally could not
afford it and in working for the ‘civil gights 6f mental pattents,

H. C, Tdwhsley, M.D, Once_gugégétruction'workerf Dr. Townsley, a Chickasaw
from Kingston, Oklahoma, became the first Indian psychiatrist to.work for the
Mental Health Branch of. the Indian Health Service: A graduate of Tulane and
the ‘Umiversity of Oklahomé School of Medicine, he worked as a general family
practitioner beforevcontinuing his studies with the help of a John Hay Whitney
. fellowship.’ Folioﬁ&ng a residency in neuropsychiatry, he directed a methadone
program for the state of Oklahoma, Other activities‘1nc1ude§perying as a mental °
health consultant -for ,the Norton Sound Health Corporation in#Nome, Alaska, |,

-

‘Constance Uri, M,D., Of Choctaw and Cherockee heritage, Dr, Uri is widely known: ¥/
for her activitiés.on behalf of various Indian programs, her work in encouraging
Indian girls to go to college, and for her efforts to upgrade the medical fa-
cilities and care available to Indiar®., Born in Arkansas and raised in Cali-
fornia, she received her B.A., M.A., and M,D. from the University of Arkansas
+ then returned to California 'to completé her internship in anesthesiology. In -
private practice in Los Angeles, she devotes much of her time to_doiné,uglpnfeep
work for Indian communities and groups, - . : '
Léingene‘lle Fister Steelé, B.A., M.S. (1939~ ). An enrolled member of.the
» Ft, Peck Tribes, Mrs, teele, who was born in Washington D.C., has, after years
. of teaching science,“returned to school and is now (1977) a fourth year medical
student at the University of Minnksota. A graduate of Colorado Cﬁllege (B.A., °
, zoology) and the University of Montana (M.S., science teaching), she has taught
- ¢ at the junior high, high school, and college levels and, from 1969 to 1973, was
-~y on the-faculty of Dawson College where she served variously as ‘dean of women,
director of special gervices and teacher=counselor. Director of the INMED
P Program at the University of North Dakota from 1973-1974, she has also held
several consultantships and written, articleg on Indian education and -health
careers and.is the recipient of many honors and awards (including, the Outstand-
ing Educator of America. Award in 1970 and Outstanding Woman Student at the
University of Minnesota Medical Schood -in 1976). o

4

. Loretta Helle, M,D, (1930- )., Now prominent in the field of industrial
medicine (and listed in Who's Who of Aferican Womenj, Dr, Helle, the daughter .
of a mechanic and a school teacher, was born in Nome, Alaska, Half-Eskimo (ef ' -
the kgwerak Group), she was educated at a public schpol rather than the. more
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customary BIA School, Encouraged by her math teacher (the now famous . >
progressive educator, Max Bieberman) to study medicine, she enrolled at
Washington State _University. A number of small scholarships (including one
for being- valedictorian of Ker class) helped -but she still found it necéssary
to work, Further hindered by-a bout with t iberculosis, she required two
extra years to complete her studies. at Washzngton University Medical School,
Moving to San Diego, California with her husband, Dr. Helle went into general
practice at San Diego County General Hospital (now University Hospitgd) then,
for a time, worked for the PHS, She alse enrolled in and graduated from the .
University of San Diego Law School, and is active in many Ind1%a Organizations.

Fred Kinny, M. D (1947~ ).  Born in Oklahoma, Dr.. Kinny,.who ig a quarter.
Osage, regeived his B.S. (zoology) from’ Oklahoma State:University and hig M.D.
at Oklahoma, University and, in 1976, completad a residency in intermal medicine
in Tulsa, His future plans inélude worskat an Indian hospital,-

Thomas E. Mathewson, M.D. (1936~ ). Of Cherokee heritage, Dr. Mathewsoﬁ"who
was born in Oklahoma, is rel®ped to General Stand Watie (a full-blooded Chero- B
kee), the last Confederate general to surrender. A graduate of the University ~ -
of Oklahoma and Baylor Medical School he is now in private practice in Prine~

ville, Oregon.

,0 N ° e

J. E, McAlister, M.D. (1933-- ), Another OkIahoman of Cherokee descent, Dr,
McAlister practices as a psychiatrist in Norman,.Oklahoma, He entered North- -
eastern State College aftgr several years in the Air Fdrce, and went on to

graduate from the University of Oklahoma School of Medicine,

Herbert Fowler, M’D. 2 =197, A Sioux who:had been Dirgctor of the.White-
cloud Center in Portland Oregon until his sudden death Dr. Fowler received the
“U. S S.R.'s Lenin Award,

©
N

MEMCINE, NURSING - ‘ ,, o .
Lorene Sanders-Farris, R N., ﬁJS. ( 4— ) Of Cherokee extyaction, Mrs,
Farris was born i Vian*Oklahoma, is a graduate of the Lucy .Webb Hayes -

School of Nursieg n thﬁingtOn, D.C., Washington ‘University in St, Louis, °
Missouri, and Barry College in Miami Shores, Florida, She has earned additidnal
credits in educational’ pgychiatry at Louisiana State University, guidance and
reading programs 4nd problems’at Ba%ry, and jumior college teaching methods at
the University of Miami, A cIinical specialist im the maternity department 'of
Jackson Memorial Hojpital in Miami: she developed' the materials for and now
" conducts a parent education (antepartum and postpartum) ‘clyss. * A member of
the American Nurses oL p and\very active in their human rights and ’

2, X, she was their U,S. Nominee for the 3M ‘International

8% ”"}.<n* .winper of the U,S, Award, spent a summer «

studying Scandinavign®childhcdre facilities, One of the founders and presently
a Board Member of the Americal{Ipk ian“Nurses s. Association (Appendix C), she
has published articles on India w'maternity care; the Indian’child's struggle(r\\

"' ap’éers to McClain and Graggs' Sa’benmfzc
: y’

’

o

: C.y -3rd Edltion, 1969). Her husband’,.
an adsociate professor in the School of Social
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Janice Kekahbah, R.N.,, MsA, (1940~ ). Exelutive director of the American -
Indian Nurses' Association, ‘\;gekahbah a Kaw and Potawatomi from Mayetta,
Kansas, is a.graduate of St, J 8 School of Nursing, the University of
Oklahoma, and New York University (M.S. in commphity mental hWealth nursing- .
child psychiatry)., ‘'She has held a number of nursing positions (staff, super-
visory, and faculty), conducted research-in Indian health care and mental
health programs; directed a mental health/alcohol treatment program; and served
as a consultant to various: Indian health groups and to ‘the Academy of ‘Child Lo
. Psychiatry. A lecturer on Indian health, thebrg;e of Indian women and alcohol

treatment programs she is’ very active in both professional and' cultural
organizations, .

”

thiﬁe Chuculate, R,N, (1929- ). Mrs, Chuculate, who was born in Seiling,
Oklahoma, first -became interested-in nursing in 1962,when she enrolled as an
eighth grade student at the Waskell Institute in Lawrence, Kansas, Admiring
the work of an Indian nurse at the school, she participated in the school's
nursing program in Rer senior high years., She'then went“en to become one of
, .only three students in 1973 to receive a degree in nursing from the University -
+ of Kansas. President-elect of both the American Indian Nurses'' Association
and- District 19 of the Oklahoma State Nurses' Association, she is district
supervising nurse for the Oklahoma State Department of Health, Listed among
her interests is working with-the Sequoyah Foster Grandparent.Project; a . "
program which helps both the elderly and the very young. by providing foster
grandparents to institutionalized children, -

‘Audra Pambrun, RiNb (1929~ ). The second Blackfeet to become a nurde, Ms.
Pambrun, who was born in, Montana, is Director of Community-Health Aides for
the Blackfeet Community Action Program, avjob which takes her to homes ‘all
over the txribe's 1,500,000 acre reservation. The recipient of many honors,

she is especially interested in working to lower the suicide rate among young
Indi ans, . - L3

. L ¢ — -
Major Loretta S. Jendritza, R.N, The first Navajo womag td become a major in '
the Air Force, Major Jendritza, who was born in New Mexjco, earned her R,N, at
Sage Memorial Hospital, An operating room supervisor at- George AFB, she served
_in Vietnam and is a popular speaker on the subject of. Indian women ih the

]

military. > . N “ LN
Frela/0w1 Beck, R.N., B.S, (1939-2 }o A Gherokee from Wisconsin Ms. Beckv J//
graduated with high honors "from Michigan State University. . o ’

P

Joanne Green ‘Labin, ReN., B.S., (1942- ).’ An instructor of nh:sing, Ms, Labin, )
a Mohawk/Seneca from New York, graduated from D' Youville College and attended ° o
th University of Buffalo.

. . © . A
4
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MEDICINE, PHARMACY - o

_ " Francis Quam, B,S, (1939- ), The first Zini pharmacist, Mr, Quam,who
from New Mexico and gréduated from the University of Cincinnati, is now dep
chief of the Alaska.Natixf Hospital in Anchorage, . . *
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;éi:i“ Paddy Martinez, A Navajo sheepherder who discovered an unusual yellow rock on

= ’* Haystack Mountain, Mr, Martinez opened the door to New Mexico's uranium industry,
. ?f)5 Yeffe Kimball, Known as a pioneer in the field of space art, Ms, Kimbell, an
"'~ Osage-from Oklahoma, has ¥or many years created prophetic paintings of lunar )

.- ~ concepts and outer space progress using acrylics and sculptdre piidfing techj‘

niqu§s.;'NASA.commissioned her to do & painting, Lunar Terminator, which
. toured the count%y‘pnder.the auspices of the Smithsonian, ~ ’ -

¢

' . .. { .
Clara Sue Kidwell, Ph,D, (1941~ )o Dr. Kidwell, an &ﬁgociate professor in: -
. the Native American Studies Program at UC Berkeley, was born in Tahlequah, -/
' Oklahoma, She received-her B.A, (in letters), M,A., and Ph.B, (in history of, <%
%/// 'science) at the University of Oklahoma in Norman . (Ph,D, dissertation--"The/
" Accidemia Dei Lincei and the Apiarium: A Case Study of the Activities of a’
Seventeenth Century Scientific Society”), On the editorial board of Tha,
Indian Historian and a member .of-several committees and organizations (National
+  -Community Education Advisory Council, American Givil Liberties Indian Rights, N
Committee, Society f£or the Advancement of Chicanos, and Nat{ve Americans in
/ Science (Appendix A) ,History of Science Society, and National ‘Indian Education
Assoclation), she has written éxtensively on'ethnoscience(gnd;gg:h other subjects
as present day Indian education and the role of women in In@ian& ?cieties.
. e S
, . Jghn C, Rainer, Sr.. Although not himself a scientist, Mr, Rain 2, a full-
* bloboded Taos Pueblo Indian, has (through his orgpnizationé?Amefizan Indian .
- Scholarships, Inc., (Appendix B) felped make possible the careers %of many S
Indian scientists,” His belief that better education is vital to his peqple: T
led him to becaome a c¢hampion of the Indian graduate student and to seek, via
his.organizaMion, financial help for them from private and government sources,
. Starting 970 wyth 15 students, the program has since provided grants to
over 1000 jcandidates for-masters' and doctoral degrees, Another indicator of .
his strong belief in .education can bé seen in the work of his children--~Ann, a
medical student at the University of Colorado; John, Jr., assistant coordinator
. of ZIridian Personnel Services and the Indian Stydent Choir at Brighgg Young
.. University (working toward a PhiD. in edueational psychology); and Howard,
director of the Institute of American Indian Studies in the Departmeént of Con-
. tinuing Education at Brigham Young, . ©
C oy L - ‘
A graduate, of Bacone Jr. College in Muskogee, Oklahoma, the University of
‘Redlands, and U,S.C., Mr,.Rainer has served on many state and national commis-

2 M '

~ ons, including a cabinet level appointment to the-National Council on Indian - I
" ©  Opportunity. As chief spokestan for the Council, he was instrumental in the o
. fight to return government-held lands to the Indians, . - ;

) . . -~ . -2

e ” Ra Diane G s-PhD, Director of the American Association for thewndvqnce— .

ment of Science (ARAS) project on Native Americans in‘Science (Appendix A), Dr,

' Green works to develop -programs and.projects for American Ipdians in science,
social séiencq; health, natural resdurces,” and enéineév}ng; obtain,funding; and
coordinate the efforts of government, private, Indian, .and educational institu- .o
tions, A graduate of Southern Methodigt University and Indiana Universitx/lﬁh{b,. .

- ,in folkIore 2nd American studies--disserthtipn, “The Only Good Indian: . The *

Image of the Indian in American’ Vernacular Culture"), she 113;3 Varioﬁg\ﬁspects

© . - ’
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of American folklore and culture and multi-cultural education among her

specialities, A prolific writer, she has compiled several reports on Indian
scientists and science opportunities (see bibliography); published many

. articles; and presented many papers on Indian affairs, folklore, and racial

and women's roles in American society, ‘ .
/

Kiutus Eecumaeh B.A,. (1949~ ). Mr, Tecumseh, the’ son of Chief «Ciutus and-
Marie Tecumseh and a graduate of Washington State University (Pullman); is a.

'Winnebago/Sac-Fox Indian, - An administrative officer at the Los Alamos area
offjce of the U,S, Energy Research and Development Administration (ERDA), he
works primarily in the-areas of industrial, labor, and personnel relations,
member of the advisory council for the Native American Program, College of

" Engineering, University of New Mexico (NAPCOE), the National Indian—Ed¥cation

Association (NIEA), the Speaker 8 Bureau for. the American Association for
Affirmative Action (AAAR), and the Los Alamos Pentathlord Committee, he has
also developed a number of training courses (emphasis on employment opportu=
. nities for Indians and women) for ERDA and the Atomic Energy Commission,
Especially. interested in Native American problems and programs, he has served
as a delegate to the White House Conference on Youth (Race and Minority
Relations segment) and lectured at the University of Idaho,

~

& ’ L)

OTHER INDIAN PROFESSIONALS

. >
'

‘Too 1little information was available on the following people to make individual

entries possible, . ) o .

?

L ]

/

1. Dr. James F, Hamburg, Assistant professor, geography and geology, Moorheada

State University, Minnesota

2. Ms, Georgla Pedro (Laguna), ;ield sanitarian, Santa Fe, New Mexico

-

3. Mr, Irvin Jose,.M.S. (Laguna); physicist,, LASL

4, Mr, Gilbert Suaio~(Taos), physicist, LASL )
) ,4 . -
5, Dr. Clifford R. Schumacher (Chippewa), Laboratory of Nuclear Studies,
Cornell University

* ne3
- .
,

6: Ms, Carol Metcalf (Penobscot), geologist, University of New Mexico
o, ) n X
7. Mr, Morton Dreamer, Civil engineer,'BIA

< & . - ’ .
. Mr. Ed Gonzales, Civil engineer, BIA

/ -
9., Mr, Phil Stevens, President; Ultra Systems Inc, SN

oo
.

10, Mr, Jim Shorty, Department of Engineéring, University of New Mexico.
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' PROCRAMS FOR AMERICAN INDIAN STUDENTS -~ : ~ e

1., -Native American Acti: i’t:iés Program of the-
Lollege "of "Technology; Potsdidm, New York. . elopment of: Athia,pxogran o
” -begarr in 1973, Originally funded entirely by the college, it soon . ‘.
% _received additional financing from the ALCOA Foundation, Carrier Corpora-
Lo P, t:ion, Célanese Corporation, Eaatman Kodak, Engineér's Council for s
. Prg esgional Development, Gemersl Eleqtric» Foundation, Internatichal Paper
. "Turner Construction Compﬁy, ‘and Union Carbide Corporation, - By

1976, t:he fo*wing activities vere underway: - ST o
T A A Sumer‘Collee Orientation Program in Eg&inear §\~and Science. L
2! - or 10th, G.lth and 12th grade studerts, signed to offer -
- '. °

eery rmat:ion to the.participangs, 'SCOPES involves’ a, two-week ‘
ed of lectures, demonstrations, class visits, and discussions
\ . v among student:s, faculty members, and representatives from' various -
- industries., (SCOPES has twice been chosen as one of the 22 minority
“high school programs to partic /ipat:e in the Minorit:y Introduction ’
) " in Engineering Progranm.-sponsorgd by the Engineer's Council for
A -, Professional Development)’ 1In 1976, 25 American Indian (and four.
_ ¢ - Black and two Puerto Rican) students participated in the program i
y (21 had definite plans to attend college with 12 definitely ® _ co
. interested in engjineering or science), Of spectal interest to =~} . o
- these st:udent:s was -the chante to meet and talk with an, Indian - - s ’ .
mechanical engireer (male) and an Indian comput:er analyst: (female) > T

‘A ‘(

s , b, Pre-Colle&e Summer Institut?e (PCSI). A f9ur-week summer program
) for high school jyniors and seniors,” BCYI offers. participants .
Y e interested in engineering and science the ffortunity to take vooe S
. ] (and, upon Buccessful completion,. receive credit fdr) a freshman v
< Q level college course, "In 1976‘ 16 minority.students enrolled, - 5 £
N 12 of. them American Indians, Py . -
® - . RS * ’ mqﬁb Yo . :
oo e Junior High School and Grammar School Activities. Designed to, R Vo .
— .. - present career choice information to younger Indian- children., PRI
- .~ this prdgram intludés a slide show as;d discussion program which . -
e is taken to reservation education céfl B“rs@nd New York schools .. R Y
e with heavy Indian enrollmepts, and the' diétribption* of cayeer '
e guidance packet:s to ‘peopl working wit:h Indian agydenta,,at' th,e KL EA
. - grapmar school level, , . C AN
. R s . . e " .;; - . a in Lo -ﬁs.:\ ' ::
idance Counselors an&)\fndian"'Reaervatioi Leaders, At t:his .
special one~day conference for: personm(mostly Indians) who coupsel Wt
Indian students (grade school to college ‘level) , the partici/ ant’s %\
recelve engineering career and education guidance mater.ialn t:our k '
the sEngineering School° and discuss pportunit:ies in engin;erins.
Stress is placed upon academic requi ementg and t:he variet:y Qf L
" career o 1ti 11ab Ty W
L ppqrtun ties ava lable. 'iso . . ~ : %
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e, Adult Eddcation, In 1976, two members of Clarkson's faculty -
offered-a-college credit course, "Introduyction to Environmental

- Science]' at the Akwesasne Education Center, St. Regis Indian "
Reservation, Hogansburg, New York, The 25 Indians.who partici-

. pated received credit toward a two year A,S.. degree at- nearby
Mater Dei College, Class activities included visits to two
sewage treatment plants and to the Environmental Engineering Lab

~ _ .at Clarkson.,~The-1977 course in introductory biology was ‘also
By designed to be ecologically~ and nature-oriented, a.tribute to
. the American Indian's special interest in and concern for
environmental matters. )
14

. .4 . '
Dr, Edward T. Migiaszek (Clarkson's Associate Dean of Engineering), who is
in charge of this special minority program, is the only non-Indian appointee
to the American Indian Advisory Groump in Engineering of the ;ational
Research Council, A gr!ﬁuate of Clarkson and the University of Illindis,
his major fields of interest are civil ‘engineering, soil-mechanics,

engineering, geology, and structures, . -

Lumni Tndian Schéol of Aquaculture. On Lummi Island, one of the San Juan
Islands off the coast of Washington and part of the Lummi Indian Reserva-
tion, is found the Lupmi Indian School of Aquaculture, Because fish and
oysters can be grown much faster in a controlled environment than in the
wild, the people of this area have developed a sea pond, and fish and
shellfish hatcheries, In order to Eraip their own aquaculture technicianms,
the school described their approach in the following report 4 Culturally

Relevant Curriculum (Condensed from Change Magazine, Report on Teaching,®
July, 1976): ) )

The Lummi Indian School of-Aquaculture (LISA) is a practically
oriented institution offering education and training in aqua-. ~
culture and aquatic sciences to Indians of all.tribal affiliations,

- Lo - L
While seeking community college status itself, LISA is presently
accredited .through Whatcom Community College for the granting of
a one-year certificate as well as a two-year Associate of Arts
degree, Credits earned are transferable to other colleges in the °
state, * Enrollment is open to all students over-18 who 'are of at
least 257 Indian ethnicity, T

’. ‘ , _ .
The purpose of the ‘school is to increase. ghe employment potential
of ‘its students through training in such skills as aquaculture
«and fisheries management and to encourage the economic development
- of aquatic resources found.ofi, Indian reservations. . .
The main campus on Lummi Island houses ‘classrooms, laboratories,
a seawater system and library, and it'is there that students receive
their primary education in hasic biology, ichthyelogy, limnology,
" parasitology, aquacultural science and managehent, and related
. . subjects, - L . o o

Approximately half of the stu&ents' time, however, is spent on”
field trips and on-the-job training, utilizing LISA's ewn research

-
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o ‘vessel .and specialized lab ratories as well as aquaculturalx C

3 facilities in commercial Qperation on'the Lummi. Reservation, - Vo~

- " Curricular interest is enhanced by the opportunity ‘to undertake ‘

5 individual research- projects. "‘A n

. LISA also requires that all students take a;proéram of liberal BRI

75‘“. arts courses at Whatcom College, - el ey

y .80% of the entering students do ecomplete their training satis- - - - :
» — factorily, Qﬁd 70% of LISA's graduates.-have been placed in -
. ' relevant emplqyment, many returning to their 'reservations to o T

. initiate, or opeiete commercial aquacultural projects. .
W S L
RSN _ For more-informations Paul Winkler Director Lummi Indian s
~ School of Aquaculture, P, O, Box 11, ‘Lummi Island, Washington,
- - 98262, (206) 758-2368. T T Cren
£ inority Biomedical Support Program. Graduate career opportuﬁities i% i\;
-blomedical researc¢h at the University of California, Santa Cruz. ; >
. Deésigned to help increase the numbers of minority scientists in health

. . fields, the MBS Program offers financial support (yearly stipend of $3900 !

N trqvel expenses to one national, scientific conferemce, and one=third of .. :

_ yearly registration fees) to successful- applicants, Information about’ N

. thig program may be obtained from DY, Victor Rocha, Biology Board of

- Studies; University of Celifornia, Santa/Crdz, California 95064,

4, Native Rnerican Pro gram ' . ' l . “ .

. College of Engineering . -
University of New Mexico - / - i
Albuquerque, New Mexico 87131 . . « - ' -

. Ve de MP,H, Prograﬁ for Native Americans . ! 3 : <.
School of Public -Health - Co e C e - ..
University of California ’ T *~\\\\'/,(’// o
Berkeley, California-94704 - s _ g - y ﬂ .

" 6. Native American Programs - T . . . -
College of Efngineering A : o ) g he
University of New Mexico : . Sl S . . ‘
Albuquerque, New Mexido 87131 . ;. R - ' .

. . L y

“7. Native American Programs ' R . R
College of Engineering - _, T .\\ . . )

Oklahoma University e ) R o
202 West Boyd " e -
Norman, Oklahoma-73069 . - X . . .

o . 7 ) ] o ’\? \(\' ‘ g

' 8. Native American Career Education | A |

i School of Natural Resources . . S MR . .

- Humboldt State Univergity e _ ST e . . -

, Arcata, California 95521 - L v ST e o
v . ’ * ' s Te - “ ]
\ M - . ¢ . ] __ .
fwf LI . . . . G—‘ ; Y
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9, Navajo Community College N *
Shiprock, New Mexico 87420 "

10,- Haskell Indian Junior Coliege ) BN
* Lawrence, Kansas 66044 -

11, Navajo Comunitx College ~ -
‘Tsaile," Navajo Nation, Arizona 86556

12, Navajo Tribal Youth Proggsm. Sent 1600 Navajo students to visit scientific
and engineering companiFs:q'Southern California in 1977.

\

13, Rockwell Center National Space Division in Downey has both an advanced™
Career Training <Program for all minorities {(four $10,000 scholarships and
"hands-on" training) and a special summer employment program,

. These are but a few of the many programs available to 'Indian students, ' The
) AAAS/00S Project on Native Americams in Science: Inventory of Projects and
- . . Programs in Science for Native Americans (Prepared for AAAS by Shirley Malcom,
Rayna Green and Jean Kaplan), contains a detailed listing of more than 100
programs (elementary, secondary, college, 'graduate, professional, post-secondary,
non-collegiate) of interest to Indian students,. '
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' ’ «
. AGENCIES TO CONTACT FOR INFORMATION AND POSSIBLE FINANCIAL HELP

. . F,OR INDIAN STUDENTS A

©
;.

(Selections taken from t:he Health Career Handbook of the AAIP).: .
American Indian Scholarship, Inc. 6. BIA .
211 sierra, S,E, . ¢ o Care of Agency Qperintendent
Albuquerque, New Mexico 87108 (Studeént's Agency) "

The Scholarship Office ? 'Association of American' Indian
*(Student's Tribe) . ' " Physicians
Care of Tribal Headquarters 1 1300 McGee Drive
’ Norman, Oklahoma 73069.
. Indian Health Service . ‘ .
Care of Manpower Deve10pment Office 8, Office of Student Affaifs
DHEW- . ) " Navajo Healt:h Authorit
Rockville, Maryland . P.0, Box 643 °
N ' Window Rock 'Arizona 6515
INMED - '
University of North Dakota . Unit:ed Scholarship Services, Inc,
Grand Forks, North Dakota - 941 E, 17th Ave, .

. Denver Colorado .
Med-—Start . Y N

University of Arizona . 0 American Indian ﬁlowship Grants
‘Tucson, Arizoma . Office of Indian Education
: Department of Health,'Education
and Welfare . \
Washington, D.C.

s
-
\

‘s
- ~ -

Other sources-—of ¥inancifg or for advice--available to all students , may be
fouhd on a 1list in the Health Career Handbook published by AAIP, (entry 7 &bove).

.
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e - g ‘ i ’
« -~ PROFESSIONAL ASSOCIATIONS/AﬁVISORY COUNCILS - . .

* \"' h F4

: 1. Associatiqn of-American Indian Physicians
b 1300 McGee Drive

Norman, Oklahoma 73069
‘(Professional association of American Indian and, Alaskan Native phySicians--
of at least one-eighth Indian heritage--<active in recruiting Indian students
into health careers; providing advice on Indian health matters to the
) government and other grougg? and serving as a. forum for the exchange.of
> ‘ information,.)

N

. . /‘.”, ‘ ]
v 2, American Indian Nurses Association - ) .o
' 231 S, Peters 5 - .

Norman, Oklahoma 73105 ) o )

> ) ,
(Professional organizdtion of American Indian R.N.'s with an interest in
.promoting Indian health, recruiting Indian nurses, developing nursing
programs, and alerting Indians and non-Indians to the health problems of
Indians, One of their projects is the development of a three-stage nursing
-program (with Haskell and other schools) to help practical nurses advance
professionally by earning, first an A.D. in nursing, then a B, S.) .
3. Network ,of Indian Psychologists . f .
Department of Psychology vt )
- University of Washington ' ] : ’

L A ///?éattle Washington 98185 .
A
. o -
- . (Includes professionals, paraprofessionals, and students in the u, S. and
-7 ‘Canada,...’ 3 _the othe 3 o
! " "« interest in working with' Indians )

J Y
4. Society for the Advancementﬁdé Native American and Chicano Sdglntists
’ "+ University of New Mexico Scheol of Medicine
' P, 0, Box 3831 -
(T( Albuquerque, New Mexico 87110

)

. o : / '
. 5, National Society of American Indian Engineers. : ’
' : School of’Engineering-Nuclear Engineering . >
; . University of Oklahoma o . ' o
* Norman, Oklalioma . ' -

-——~——————~—6w—-09uaei&—ef~Naeive~Ameriean~Arghi%eete~ané~£ngiaeers -
2431 SW.325th Street ' .
K Federal Way, Washington 98003
7. National Academy of Sciences o ! o
*  Council on Engineering ' :
Minority. Committee, Native American Advisory Panel
School of 'Engineering, Special Programs . 4
University of New Mexico™

" Albuquerque, New Mexico 87131 , .
4 - .t . . .’5,

- | C 158 1575 8
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15.

16~

\\Gaines Hall

. - American Indian Higher Education Council

Americah Indians in Eﬁgineering Committee
qulege of Enginee:ing LT .
. Arizona State University . T .

3

Tempe, Arizona 85281 v

1626 High Street . . .
Denver, Colorado §0218 .
Intra-Departmental Council on Indian Affairs . . . -

U.S. Department of Health, Education- and Wélfare

Suite 819, Riviere Bdilding : _

330 Independence Avenua, S.W. ' A . - 4
' Washington, D.C. 20201 ’ s . -

American Indian Council of Architects and Eng}ggers
P. 0. Box 111 _ i
Edmund, oklahoma 73034 .0 ‘)

. American Indian Policy Review ‘Commission

Congress of the United States . . . - .(
., House Office Building, Annex #2 ¢

2nd and D Streetg, SW- _ .
Washington, D.C. 20515" . o ' . .

. Project ‘on Native Americans 'in Science B ' ‘ T,

Office of Opportunities in Science ’

American Association for the Advancement of Science : .
*1776 Massachusetts Avgnue, NW R . L,
Washington,. D.C. 20036- . ’ " : : K

. hd A EY.

. Committee on Minorities in Engineering

2101 Constitution Avenue, NW ‘
‘Washington, D.C. 20418 ' I : » ‘

] . !,

North.American Indian Women's Association’ .
SR 3 Box 30586 ‘
Fai;banks, Alaska” 99701 ‘ . .

White Cloud Center > . . s

€

3181 S.W. S4m Jackson Park Road
Portland, Oregon 97201 .

1

fial Center fnr American Indian and Alaskan Native MentaliHealth
;“Research and' Development--affiliated with, and located on the campus of the.
University ‘'of Oregon Healﬁh Sciences Center. )

4

-
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..\\,\

OTHEB COMPANIES~ GRCUPS ETC. OF SPECIAL INTEREST TO fNDIAN STUDENfS

et

JUR. I

Navajo ricultural Products Industry, 703 West' Broadway, Farmington, New
'Mexico, created to plan, develop, and operate all tribal agricultural
projects, including the Navajo Indian Irrigation Project-~110,630 acres of
sprinkler-irrigated farmland in New Mexica. Also involved in construction
of needed facilities, lamb feeding and livestock management.

4 .

Fairchild Camera and Instrument Company, Shiprock," New México.

INA/Allstate Scholarships, 231 S. Peters, Norman, Oklahoma, 73069.
or nurses. - . \

Navajo Community College pr?grams, Shiprock Branch, $hiprock, New Mexico,

‘Bibliography of GSZis related to Native Apgierican Science Education and
Manpower Development by:Rayna Green and Jean Kaplan: AAAS, 1776 Massachu-
setts Avenue, NW, Washington, D.C., 20036. ‘ . N o '
Yakima Nation (Industria}l Patk--hardwoods, furniture, and fiberglass boat
companies). Further information’ available from Overall Ecohomic Develop-
ment Committee, P, O, Box 632, Toppenish, Washington« R

Engineering

. reer Opportunities, Rockwell International Spacé Division,
12214 Lakewoo :

Blvd, Downey, California, 90241.

A

-~

. Apache Marketing Cdoperative Association, San Carles, Arizona--harvests -~
"and processes jojoba nuts and sells the .0il to perfumers and cosmetic

manufacturers, especially in Japan. (Cabazon Indian Reservation neag Indio.
will be the-focdl: point of a research program to, experiment with commer-
cially planting this bush )

Development Associates, Inc., Washington, D.C. (Indian-owned corporation).

N . ]
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; , APPENDIX E , .
The following people provided material used in the 'preparat:i‘o; of this
chapter. ' . . Ce T ‘ -
1. Mrs. Glenda Abhaitty 2,6‘;..1).1? . Clara Sue Kidvell
2. Dr. 'Do'n Ahshapanek*. 27. Mr(. Hartirx, Link . >
| 3. Mrs. Arnold T. Anderso,p 28. Mr. Neal A. McCaleb
4. Mr. T. S. Ary 'i\d ‘ ’ /29, Dr. Taylor McKenzie o
\ 5 ‘Dr. Carolyn Attneave - =30, Dr Edward T. Misiaszek
6. “Dr."Raymond J. Barreras 31. Dr. K:_er‘acthat:ani
7. Dr. Bahe Billy 32. ‘Dr. Clifton Poodry .
8. }Dr. Ronald R. Bour.assa 33. Mr. John C. Rainer =
9.° Dr. Thomas Burch 3%. Dr. Jack R. Ridley
10. Mrs. Ruth’M Christensen - 35. Dr. Miguel Rioe R . -
_. 1. Mrs' Maxine Chuculate 36. “Mr. John C. Rbuiltard
lé. Mr. Don Clark © s 37. ’Dr. Loye M. Johnson Ryan
13. Dr. Leslie Col}ins' ' 38..' pr. \Robert: cAnt:l'io'n’y Ryan L
© 14. Mr. Alfred Q: Colton 39. Dr. All;e‘rt:-J.‘ Snow™ =, ' o=
15. Mr..Roy Coo.k. o ) " %0. ISr., George Blue Sp“rﬁce, Jr.
“1‘6. br. :rerry Degﬁy ) j . hi. Ms. Lo:l.s Genelle Fister Steele .‘ .
17.. Dr F.rag}c C. ’Dukep.oo? 42, Agnes N Stroud (nee-: Schmink)
18. Mr. Jerry Elliot 43. Mr. Kiutus Tecum;e;h ) . -
19. Pr -Wayne H. Evene . 44, Hrlﬁceorge. Thomas [»
20. Mrs. Lotrene Sanders Farris 545“:' Mr. James M. Tutt .
Dr 'Rayna Green . ,46. Dr. Char‘}’{S B. Wilson .
22. Mr. Cﬁrtis Grinnel - — 47, -Mr. Wiiliaq Wilson '
PR
23, Mr. Leo Dav,ié Jacobs 48. G=orge Ya,!:e’s i "
Mr. [\ddisori' Jump R ’Mr. Walton Youngblood, .
25. Mg. Janice Kekahba.h- ’ ) - e )

. .
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Gerome, Jim. "A Me cine Man With an M.D. Who is Serving tne Navajos.'"
Source unknown

Katz, S. H., Hediger, M L., Valleray, L. A. "Traditional Maize Processing
v Techniques in the New World " Sc‘Lence, Vél. 184, No. 4138, May 17, 19714
. Kidwell, Clax:_a ue. "Science and Ethndscience.” The Indian. sttoman,‘
Fall, 1973 ~od ‘ ’

Kolstad, C. D Grimser, D. P., Reno, P., and Tutt, J. M. "Appropriate
. Technologyf é&a Navajo Economic Development." 1976.
* . LaFarge,! Oliver A chtomal History of the American Indian. New York:
Crown Q,ublishers, Inc.,” 1956. . .
* . v
Lummi Indian School -of Aquaculture 1975 Catalog. -

4 - 3
.

Malcom, Shirley,.Green, Rayna, and Kapler, Jean. '"AAAS/00S Project on Nati\le**
" Americans in Science - Inventory‘of ProJects and Programs in Science:fo!" Y
; Native Amenicans " s . . [. . T

» : - —— Y
= "
.

‘Martinez, J..V. Directory of‘ Spanish Surmamed and Native Americans in Sctence K
and*E‘ng'z,neemng New York: Privately printed by'Eastman Kodak Co., 1972,

-

. - 9 - . Mmomty Profiles. NASA. o

: & L
< . ) . Newsletter of the American Indian Nurses Associa-=

tion.™ Vol, 3, No. 1. Augu'st--Septémber' 1976. “\ '

5 o, .« "New.York Indiin Wins Busitfess Honors," The San
: ' Diege- Union. July ll 1977. = . - \
- Petty,e ARoy "Medical Praetfce, Navajo Style: White Man's Rules Go ‘Out the

_.,__._ui'ndow " Empire Magazme, The—benver Post. December 8, 1974. -

K

R Porte&y C. ‘Fayne. - Our I'ndwn Hemtage - Prof‘zles of 12 Great Léaders.
T L Philadelphia Chilton Book Co., 1964. .

-

- I

. B S . ».' .e "Progress Report 1975-76, Navajo Agricultur&l ) .
Products Industry." Farmington, New Mexico.

-

Sando, Joe. Pueblo"IndLan Biographies. Albuquerque: lfnii’)’érsity of New Mexico,
. ‘ ' % . 0} N . - ;.
Sarton, Ge*orge’. A Mistory of Ycience. New York: W. W.~Norton and Co. 1952.
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;\'_‘5‘. Snow, Albert J, "American Indian Ethnoscience." The Seience Teacher. -
Vol. 39, No. 7. October 71972, 7 ‘

9

;.~ Snow, ‘Albert J. '"The American Indian Knew A Better Way." The American’ \
Biology Teacher. Vol. 35, No. 1. January 1973. : ,

g Snow, Albert J. "Ethno~science and the Gifted." Journal of'Amer%can Indian
7 Education, Vol. 16, No. 12. January 1977

’ «
' Terrell, John Upton. American Indian AZmanac New York/Cleveland: The
World Publishing Co., 1971, - _ .
‘ Walker, Edwin F. "America' s Indian Background. Southwest Museum ' ) .
.- - Leaflets. No, 18. - .

Walker, Edwin F. "World Crops Der1VEd From the Indians." _Southwest Museum
Leaflets. No. 17, 1967. +

Winkler, Paul. "A Culturally Relevant Curriculum." Change Magaaine: Report ~
=~ - " on Teaching. Vol. 8, No. 6. July 1976. -

"Yakima Indian Nation." Brochure preparéd by the s
Yakima Indian Nation Media Service. ‘ - e« ~
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. \ SUGGESTED WAYS TO USE THESE MATERIALS' ; S . H
T A

1. Part'of regular curriculum discussions . N ;

heart, blood, and blpod plasmas mention the work of Dr. Domingo Liotta
Hispanic),- Drs. Paul I. Terasaki and Tetsio Akutsa (Japanes
. . Otis Boykin (Black), and Dr. }harles brew (B.lack) - Y

b. In t'h//de&elopment of ghe atom bomb (the Manhattan’ Project) describe
the contrdbutions of Pr. Chien-Shiung Wu* (Chinese, female) Dr.!Ernest
Wilkins, Jr. (Black),. and Mr. Arnold Anderson (Axﬁerican‘ I“ndian)

X e, For environmental concerns, study the beliefs and practices of ‘the /,6\

' . American Indians. . p .. .
- . \ .- K - o . o o

2. Topics for oral and written reports (See list of suggested tépics.in this:
section.) . s o a0
P IS 1
’ a.' Classroom discussions.:

-
. . -

’ - ‘
~teacher- or student-led . o - \\ .o
» :

-~-panel - :

-

P 4
-small-group (Discuss different subjects and report on them, or

’

A

f-question~and—-answer session (See- 1ist of uggested approaches in

3
L,

: %, - . .
. N A ’

dist*ss the same subjeft and compare findings.) - R .

" '}

a, Heart transplants, artif¥tial hearts, mechanical Jtimulation of the . ‘ﬁ

‘ ~
b. *Written reports, assigned or student's choic
classroom material and/or outside -regearch:

L - BN
. ' . . \

e this_section. )= e ./ « - ~

e of topic, ha.sed on

> -—biographical study (Note. Discuss "elements neceSsa‘ry in a
biography.) ‘3\ ) S A .

- . .

/
. . -contributions to asparticular field <
\ * ¢

' }/look at the sociological factprs that affected a_given scientist
or group , f o ,‘ - 5}’ L. &~

v L ~

3. Short unita~ on “special topics 3 - - SN .

. The cultural and envir-oéental bases for Hispénic,' Black,- Asian and
/-‘ American Indian approaches to science, engineering' and medicine* °
T Y
h b. Educational, employment and financial opportunities available to .
‘ . minority and female** students interested in careers id these fields
. . ,a.
3 Wy
*The slide/cassette set "Women in Science' available through Instructional ~
Media Center, includes an@terview with Dr. Wu. . ), .

M

M / .

**The- City Schools' Instructional _Bullétin, Women in the Setence Professions, - *
by Penny A. Wilson,\c})uld be gffectively used in conjenction with this :

-guide book. /
8 » R 51 c‘) N % -

’ .
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. SUGC®STED WAYS TO' SUPPLEMENT .THESE MATERIALS

Do t / ol . ' P
. N Prepare bulletin boargd displays. : . ' 4 .
. ', a. Tostess: o o :
? o . . -Use the post érs included in each section far bulletin boatdeew~.~
T ] . display. ‘ . ) . . - Y
¢ : "~ -\.’ .’ 4 ~ ‘ l
'--Haye students design poSters’from\photographs they fiqd of the
% scientists. R ¢
_“ b. Newspaper 'and magazine ’reports‘: e e ) L
C L et ' ._ ~General- and Special ~interest publications (A few articles about
. T Indian scientists are on file at the science specialist s office.)
. > ~ * .
. ‘ . ~Tribal and other ethnic publications, including ones in lahguages
. - . other than English (Minority students may be able to provide
~ ' these.) o .
2. ‘

Arrange kectpres by minority scientists (and/or affirmative act,ion
— officers) from local businesses and ‘schools.

-
-

a. The-"Meet-the Scientist" program-u-lists and request fgrms are sent to
.- ™™ schools in early September. - gzquests for first semester must be in by
P ‘. ’September; those %or the second sémester, by early December. The list

) N usually includes, among athers, the following names: e ’
{ . -Arnold Flores (Hispanic) of N 0. S C. -"From,Wetback Farmhand to
. s Electronic Scientist" . Py

_ ° -Herb Delgado (Hispanic) of N.0.S.Cu=="Preconceivef Negatives Are
R " Really Positives" (uill present program in Spanish if desired ) -

. L -John T. "Shen (Chinese) of N.O.S. b---"Everything You Warit, to Know

S . . About Computers But Were Afraid to Ask," "Memory Technology," .
. . "Large-Scale Integration (LSI)-—WhaE Are They and What They Can
L7 ‘ '4Do for You" i . v )

; . L . = .
) 3Dolly DeMarco (female) of N.0.S.C. Jh"What Ts Available to Women in
- ) Government Service and How to Achieve Your Goals!'

. '_' . -Louise Fransdal (femalé) of, N 0:S.C. «-'Who Carjs Abouu Sonar? We
- | ‘ . Do"

»

-C. A. Hui: (Chinesej of N.O. s. C.--"Growth Determinants in Mariue
Mammals . oo

. . -

J

. - ' _ -Evelyn Lowe (femalEf of N.0.S.C.-~"Womén and Affirmative‘Action,"
- 7. ' , "Non-Traditional Jobs," "Careers in Federal Service"

§ N . -Dr.-Vernon L. Avila (HiSpanic) of S.D.S. U -4”Hormones and Behé:ior,
L L. ) . "Career Opportunities for Minorities in Science" .

. ‘ - . ’. > ( " ’ . L4 e .
) ./) o ' . \ . S . ’
: ‘E lk\l‘c o Cn . . i , :171 G; - v ..




*~Jan Larsen {female) Of N.0.S.C.=-"San Clemente Island: Natural
Resources Program," "Island Ecology and Biogeography”

N

&, -

.=Dr. Jan’ Victoria (female) of the Natural Histpry Museum——“Bfrds-—
Those Magnificent Flying Machines" .

b. *Other speakers bureaus, i.e. Universitysof Califdrnia, San Diego;
Grossmont Hospital Auxiliary Office; Naval Ocean Systems Center; Salk
‘Institute for Biological Studies; San Diego County Medital Society,
_Natural History Museum, San Diego State University, Unlﬁbrsity of -
‘San Ddego, e ~ oy

~

. r .t '
M 4-0
vy

Volunteers' ersonal arrangements for other speakers can be made with

, friends and"telatives of teachérs and stqgents.
" be given to their work/business schedules’

- Schedule field trips.
e b ) %

Labs of ° minority scientists

.
)
ae,

b.
different ethnic groups

9 3

r

e .
2 v

CQ,’

' tién, thé cemetery, jail, chapel, etc. °
programs for the area's Indians .are offered at
Bart is the priest in char e. of theAmission )

.

Martin Luther King, Jr. Day,
Week, -etc.

Historical sites such-as the Pala Indidn Mission
at Pala include the remains qf the old aqueduct, details of construc=-
Many eduational and commupity

. ¥ .
d. Special programs offered th oughout the commuhity on such occasions‘aa
inco de Mayo Native American Awareness

éOnsiderhtion shoul

o : )

Museun of Man and other . displays,of the history'and ciltuge of

AR )

’ . .

(Points of interest

the mission.- Father

s
1 e

«-

[}

'.Provide reference materials about and/or by minority students and their
cuitures. -

! - - ST * -
' . s . - -

. . b * o -
. a. Contac? school's‘career guidance counselor: L

—1ists of educational programs

-scholgrsghips and finanpcial. aid . ot
-minority grofessional [groups . » ‘
—bibliographies “ f

-publications picturing successful minority. scientists
-Gareer opportunities and’ information
.—skills and training needed for scientific careérs

i

" b.. Ethnic groups and orgahizations .
~ . ' - ~ - e
¢. Professional Library, San Dikgo City Schools C )
. ? -
d. San. Diego eity ana\tounty'libraries.- . ) ' . ’ .
. N - A \ - f - N
- . o - l‘ fe . A" o .
- ] ) ' ] .o. ) AN 1 66' -
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AUDIOVISUAL MATERIALS . )
.- . A
, The materials listed here are available from the San Diego City School's*
Instructional Media ‘Center. An’ .additional list of materials may also be
. found in Women in the Seience Profésstd%s Not all materials listed here
refer»to scientific achievéments, some .are-of, a general nature. e

-~

- "‘\"' N - T u o c “': : )
B ' . . e \ ’ B K . . -t
-~ BLACK CONTRIBUTORS AND BLACK HISTORY " . ' . a
“al i “~y ’ - ’ ! ‘
o . FiIms v . N

.

L . . ‘MPF 105000 Booker T. Washington (18 min)
A _ MPF 105001 Booker T. Washington, Copy B (Col, 11 min) E
‘ . MPF 224600 - 'Dt. George Washingtém Carver (11 min)
" MP¥ 422750 Hurdler (Col, 16 min) " (D% Charles Drew) .
R : MPF 010200. Africa: Historical Heritage (Col, 9 min) ' S -~
. MPF 030300 Ancient Africans (Col, 27 minf . T L.
A MPF 102300° Black History--Lost, Stolen or Strayed Part I (Col, 28 min)
. .+ (includes Black contributions to the development of the
' Unites States, African history, and,comments on the lack of
R stextbook information on Blacks, by Bill Cosby)
o { yPF 605000 Negro Americans (CoL, 15 min) (includes roles in United States
S . history, accomplishmen

»
. 'MPF 605200 Vegro Heroes from Americ;:f ﬂﬂstory (Col, 11 min) .

Filmstrigs . A , - .“ - .
: . Fs 301.45 George Washimgton.Carver (72 Fr) - , ’ .
- Fs 301.45 American Negro Pathfinders (6 Fs, Manual) . -
‘ \\, ? Coundstrips ] , " . i ) %
I *

' : Ss 301.45 Benjamin Bafneker and ‘Robert Smalls {Col, 1 Rec, 2 Fs, : )
,hﬁ\?. - 2 manuals) k "
oy, §s 301.45 George Washington Carver A\Study in Genius (Rec, Fs)

., Ss 301.45 Negro in American History Twwl, 2 Fs, 1 Rec, 2 Manuals) ot
., ? 88 916.1  Seeing Northern Africa (Col:s 6 Fs, 6 Cass, Manual)\ ,
.S58 916.611 Nomads of the Sahara (Col 2 Fs, 2 Cass, Manual) : -
- e $s916.8 Seeing Southern Africa (Col 4°Fs, 4 Cass, Manial) . ’
i' Cassettes -? N i o ' g b"‘ ', N : N
iy r] fo s Fed » . ) .
. CT Cass 925 ' Blacks in Science (2, Manual) : " | .
- N Cass 3Q1.451° Booker T. Washington (10 minutes)
. . I ’l
. Records' , . . T . -
Rec 3é%/45 Ggorge Washington €arver (2)* | \," ‘ e /A r' = f
Rec:301.45 -Great Negrg!gmericans, Vol. 1 ) e, -
"Rec 973" George ‘Wash gron Carver ' ' - . , J



Studx Prints J l

»
N ¥

SP-S 301.451
SP-$ 301.451
SP-S 301.451
©.8P-S S01.451
" SP-S 301.451
SP-S 301.451
SP-S 301.451
SP-S 301.451
SP-S 301.45°"
SP-S 301.45,

HISPANIC HFSTORY

Films

~

= ~* MPF 398900

+° MPF 566700
“© ~ MPF 563050
MPF 563050

»

* MPF 437100
MPF-163100-

MPF 666300

MPF 067000
- MBF 233200
. MPF 433800

[

Filmstrigs

Fs’ 972 0t
Fs 872.01-
Fs°980.3
.Fs 980.3

. Soundstrips .
S 'S "
Ss 301.2
Ss 301.45.

Ss 917.27,

Studz Print
sp-s 301. ﬁ53

Business and Professions 24) -

Negroes of Achievement (1865-1915) (24) .
Tontemporary Black Biographies (16, Manual) .

Negroes in Our History (24) -

Science and' Invention (24) ~ .

Fapous BRlack Americans (12, Color)

Famous Contemporary Negroes (15)

Gallery of Great Afro-Americans (50, Co}or, Hanual)
Modern Negro Contributors (24) .

20th Century Americans of Vegro Lineage (24, Map, Mhnual)

v .
s

~
3

N

.How Man Discovers ﬁis Past (Col, ZO‘min) (modern Mexicans,

Aztecs, older groups; shows Dr. Jose Angula exploring the
agricultural techniques of the Teotihuacans) N
Mexich's History (16 min) )
Mexican-American Heritage and’Destiny (Cpl, 29 min)
Mexican-American Heritdge and Destimy (Col, 29 min) (in.
Spanish) . . s _ . <
Indians in the Americas (Col, 16 min) . :
Civilization of Ancient Amér}ka (Col, .22 min) (Mayan, Aztec,
Oimec, Inca) - ) i
Peru: Inca Heritage (Col, 17 min) )
Aztecs (Col, 11 min)

- Early American Civilizations (Mayan, Aztec, ‘Incan)

Incas: Ancients‘of the Andes (Col, 11 min)

BRI

.

Aztec Achievements in‘Art and Science_
Maya ‘Achievements in Art and’Science_
Inca Ac¢hievements in Art and Science.

Inca Cﬁk&bre and Highlands Indians (62.Fr)
., L

¢ .
» .0 - -~ . A s
»
- ’

Mexico QB'Rec, 6 Fs, ManuaI) :

Minorities Have Made America Great, Mexican—Americans, Set B
(Fs, Rec) ¢

“Industrial Revolution. it Mexieo

hd 4

ul' . N i . -‘
SpanishTSpeaking Americans
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o e MPF 105800 Born Chinege, Part, I (30 min) ) '
SRR MPF 105801 Born Chinese, Bart. II (27 min). . .
<. 4% 0 MPF 151550 China Today (Col, 22'min) = . e
A _ MPF 462200 Japan (Col, 25 min) o . ° ‘
PRRES ?% ~ MPF 462400, Japan, Copy B (Coi, min)
. MPF. 462600 Japan, An Historicql Ovérview
N MPF 541300 \panzanar (impact of relocation camps on Japanase-American -
I //;. f famjlies) - . .
A N . . .
¢+, Filmstrip . . o ’ .
. . . - R . . }e é . - . N
‘ Fd4 915.2  ‘Art and Architecture ig‘Japan'$39 Fr) C
Soundstrips R ) S . )
. N o’\ ) t LA
e ' Ss 301.45 = Migorities Have Made.America Great Japanese and Chinese,
~ . Set D (Fs, Rec) s
. Ss 301.45 Chinese-Americans (Fs, Cass, Manual)

AMERICAN INDIAN H1STORY - o R

_  Films . " ‘o
MPF 026706 . American Indians: Before -the Whité Man (Col, 19 min) e
MPF 026800 ‘American Indians of Today (Col, 16 min) -
.ot MPF 437100 Indians in the Americas (Col, 16 min) °~ 7 &

"A Nation Within a Natipon (includes a Navajo physicist working

. MPF 767633
. > { : at the Los Alamos Scientific Laboratory) .

-~

3] . ¢
©" Soundstrips
e Ssi3bi:2 '

".88 301,45 -
Ss 970.1.

A

\‘l'-' .

, Pirst Americans:

Inca.Culture and Highlands Indiape (62 ¥r) =

-

[y
. . p "y
[ NI . - Y . . "
.

’
.

e -

.

. °— 'L];74"("‘169 .

Culture Patterns, (4 Fs, '4 Gass, Manual)
Minorities Have Made America Great, American Indian, Set C
.American Indians Before Columbus (&'Fs, 2 Cass, Manual)

. e

MPF 233500 Early Man in North America (Col, 12 min) (1nc1udes explana— .
. ) ] . .~ tion of how rare objects are.examined) . -. :
,MPF 163100 Ciwilization of Ancient America‘ (Col; 22 min) (Mayan, Olmec,
: - .Aztec, Inca)- A ]
i MPF 666300 Peru: . Inca Heritage (Co1, 17 min) Y e,
‘MPF 067000 Aztecs (Col, I1 min) L ‘! ' K
MPF 233200-'.Ear1y ‘American Civilizations (Mayan, Aztec, Incan)
. MPF 433800 Incasi® Ancients of the Andes (Col, 11 mins -
ra
N Filmstrigs o 0 oo ' \
] . . . LN
. Fs 972.01 Azteé‘Achievements in Art and Science .,
Fs 972.01 - Maya Achievements in Art and Science .
N Fs  980.3 ° * Inca Achievements in Art and®Science’ -
oo -"  Fs 980.3
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Study Print
© §P+§ 970.1

A~

~

e ¥ -
COMPARATIVE, CULTURES

Film '

'
'

MPF 733700

Soundstrip.
. Ss 301.2

CONTRIBUTING CULTURES, SOCIOLOGICAL INFLUENCES, ANTHROPOLOGY

3\

' Filns

A ]

4

L

s

" GENERAL

MPF 030400
. MPF 241200

. MPF 558000

-

"%t MPF 224675

MPF 224676
MPF 958250
JMPF 586200

MBF. 025100

]

' MPF 98@

e s

-

.

Films
. ) A
” MPF 120800
MPF_170200
MPF, 399000
615050

Contemporary American Indtan Biographies (16, Manual)

)

.
+ . \

.

Right to Be Differéent (Col, 29 min) (American subcultures,

including Blacks, Chicanos, Navajos) y

i
.

- . l .
Comparative Cultures: Japan,.Navajo Indians
N ’ ' N

-~ L]
.~ ?

Ancient Egypt (Col, 11, min) (includes scientific discoveries)

Egyp®™ Cradle of Civilization (Col, 11 min) (includes con-’
tributions in architecture, medicine, astronomy, and math).

Medieval Times: Role of the Church™ (Col, 14 min) (includes

- influence on scholars) .

Dr. Leakey and the Dawn of Man, Part I (Col, 25 min)

Dr. Leakey and the Dawn of Man, Part II (Col, 26 min)

Who Discovered fmerica? 1, 14 min)

Mgslem World: Beginnings -dnds Growth (Col, 11 min) (histor-

" ical and cultural development, shows contributions to
western culture in literature, agriculture, ﬁhemistry,
math and industrial arts) .

America, America (29 min) (diversity of American 80ciety,
recurrent problems among immigrant groups; highlights prob- |

" lems unique ‘with present-day minorities)

Yanomana--A Multidisciplinary Study (Col, 43 min) (describes
field techniques and findings of teams from such disciplifhes
as_human genetics, anthropblogy. dentistry, linguistics,-and

.medicine as they condact ' a study of primitive tribes of
Venezuela and Braz#l) .

. : : -y
. i ’

Cdlendar: Story of Its Development (Co1, 11 min) v £

Tolor of Man (Col, 11 min) ‘ . s

‘How, Man Learned to Count (30 min) . O

Nobody Goes There: Ellis Island (9 min) (foreign population
in the United States

Y ] ) . . ‘ 2: P “4“' .ﬁ
- 175" 1% e
A

*
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MPF 969450

MPF 172400
MPF 428600

Soundstriés

S8 301.243
Ss 301.243
Ss 301.45
Ss 301.45

Ss 301.45

. Cassette

Cass 325.73

. Study Prints

. SP-§. 925

L MPF’130800

MPF 131000
MPF 131550
MPF 248200
* 'MPF 258600
MPF 343200

MPF 456050:__ Is..

< MPF 456055
MPF 456065
MPF 636825

58400
250

. .. * ‘.

»

Women's Prejudice Film (Gol, 18 min)

Common Fallacies About Group Differences (15 min)

Immigration in America's History (Col, 11 min) (includes
contributions of different groups)

] []

N

Living with Téchnology Can We Control Applied Sciénce’
(Col,-5 Fs,”5 €ass, Manual)

- Science and Society:. Reconciling Two Perspectives (Col 6

Fs, 6 Cass, Manual)
Minorities Have -Made ‘America Great, Part II (6 Fs, 6 Rec,
Manual)

‘Minorities Have Made America Great, Set A (Co1, 2 Fs, 2 Rec,

Manual
Minorities Have Made America Great, Set B (Co%e 4 Fs, 4 Rec,
Manual . :

t

. - -
.\ - T

They Chose America:. Cdnversations with.Immigrants (6 min)

-

Men of Science (26 Col) -

Careers in Agriculture (14 min) (includes\research

conservation) .
Careers . .in Engimeering (Col 15 min) < o
Careers "Technicians *(Col, 12 min) , o, e

Electronics, the Future, You (Col, 12 min)

-Engineering: A Career for Tomorrow (Col, 22 min) .
Getting Acquadinted with Engineering (Col, 23 min) <’
eer—in- thehHealth Services for You? (Col, 16 min).

«Is a Career 1n tlte Professions for You? (Col, 16 min)

"(includes health services)
Is a Cdreer in the Social- Sciences for You? ‘(Col, 15 min)
(includes geographer, anthropologist) '

Other Women, Othezjyork (Col 20 ‘min) (includes veterinarian,,,

, farine’ biologis
Pathways tq the Future (30 min) (research careers)

. Women “in Careers (Col, 15 min) C
Agribusiness. Environment, Fine Arts and Humanﬂties, Marine
: Science (Col,..22 min; 4 Films)’, . -
Information, thq.Health Sciences (Col,-LZ,min) P e
ot FE I .o
LT DI fam e : '
co .17“3 S &
» , ) \d
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. SP*S 615.66 Blpod and Blood Plasma Transfers -
SCIENTIFIC AND MEDICAL CAREERS . o T
‘Films . v - e
. bl . < . r L. - . \ ‘
MPF 146250 Chemistry and a Changing World, 2nd Editipn (11 min) (shows a
, - research chemist at work) L.
MPF 130700 Careers: Health Services (Col, 11 min) , )




© Filustip o B ' "

Fs 371.42 Dentists and Other-Medical Occupations
. , 3 < ' -

Soundstrips. T . . T -

" Ss 371+42 ° Caréers in Health (4 Fs, 3 Cass, Manual)
Ss 371.42 Care in the World of Computers (3 Fs, 3 Cass, Manual) .
- 88'371.42 _ Educatlpn in Engineering and Applied Science. (Col 3 Fs,
1 Rec, Manual) .
Ss 371.42 Health, Environment, Marine Sciences (3 Fs, 3 Cass) - -
-8s 371.42 Health Careers (Col, 2 Fs, 2 Rec, Manual)
* 88 371.42 , People Who Work in Science (4 Fs, 4 Cass, Manual)
¢ ) o
Cassette . - . - : s
e > ' . -
Women 1in- Science (6 Cass, slides and written summaries)
(includes one Black and one Chinese scientist)

“ -
’ P .. . [
_ : @ - ) . . . -
" OTHER SOURCES - - y .
. " . M . +
’ Billy, . N . . ‘ oA
I . . - T !
' . + g Designed to interest Indian young,people in medical careers, available

"from the American Association of Indian Physicians, 1300 McGée Drive,
-Suite. 103 Norman, Oklahoma 73069 . /
> : o

1

Code Blue (27& minutes, color) ' o oo >
A dramatic film designed to motivate Black and othexy minerity grSups to
consider a career in medicine or allied health occupatﬂons .Hospital,

- delivery room activities are woven into. an articulate di8cussion by young
Black people and "Chicanos on .the need for minority representation in health
manpower; available on loan from The Modern Talking Picturge Service,

1145 N. McCadden Place, Los Angeles, California 90038;- #4409

L}

What-About’ Tomorrow (28 minutes, color) .

This film dramatizes the search of a Black youth for identity and a life
- goal. {The portrayals are df young people caught up in the pressures of '
X racial consciousness and social change, but yet striving to be successful.
' -Career opportunitiés for Blacks ip dentistry and the denta! eds of the

disadvantaged community are emphasized available on loan frdm the Modern
., - Talking Picture Service, 1145 N McCadde%;Place, Los Angelss, Caﬁifornia
T T 90038; #4291 * '

LY

I3
-

A Matten of-Opportunity (ZJ'minutes) , / ) g T
. - ; -\
.This film focuses on the many opportunities available to students who
decide on a career in medicine; produced specifically for members of © -
nority groups; available from the Modern Talking Picture Service, )
1145 N, McCadden Place, Los Angeles, California 90038; #3882
.g .. A . Q -l N '
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A Better Life

~

Edited by Chicanos,

]
”

3

In&ians; available from the San&ia,Laboratories, Mo

' P%ﬁgnreDivisionpAlbuquerque, New Mexico 87115

In Our Native Land

tion

Edited by Southwest Indians (one scientist, one nurse, one Ph.D); avail-
. able from the Sangia Laboratgries, Motion Picture Division, Albuquerque,

New Mexico 87115

They-Did It,”So Can You (filmstrip

0

. . 1
.

, cassette)

. 3

. ?
Interviews with fogr engineers—-one Indian, one Black, one Mexican-
American, one Puerto Rican; available from The Minority Engineering

-
-
-

Education Effort, Inc., 345 Bart 47th Street, New York, NY 10017
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.. SUGGESTED TOPIQS fon REPORTS AND DISCUSSIONS
) - .o ' "
' 1. Strong evidence‘existq that Africa was the bigthplace of humanity. Report
on the discoveries leading to this. conclusion, comparing them to\those made ° -
in: other countries. Comment on Richard Leakey's speculation that “Wis
discOVery of a dne and one-half million year old homo ereqtus (define and
" . 'tell about others) skull in Africd may cause scientists to add up to a
million years to the age of China's "Peking Man." Deecribe the potassium-
argon radioactive decay process used to date Leakey's find and compare it
to previously used dating techniqyes.- Discuss how the concept of Africa .
-, as the cradle of humanity affects theories of racial inferiority or ’;“v.\, -
) .superiority,. Speculate as to why minorities who immigrated or came to -
America developed in a different direction and at a differ pace than
. . those who remained, if indeed they did. -Trace the spreadof humanity from

Africd ~ to the rest of the world: \

. B J

2. Several cultures influenced the directions takeh by Hispanic science
through the centuries.. Name and date them and discuss their respectivé
roles and contributions (Roman, 'Moslem, Jewish, Spanisb_Christian, 0}d
World, New World, Indian, Immigrants, Natives), Discuss the interplay
among the Moslgms, Jews, and Christians ‘and the factors encouraging or -
limiting their roles in geience. Describe the. effect each +had on the . |

v other's science. Wha;/fzztore decidéd the dominant Hispanic sciences and °

affected the spread of science during each historical era? Discuss the .

roles played by Christian beliefs about the finiteness of 1ife; the role

of churchmen in science; science as a.tool of the oppressors; the spreading

of the gospel; Moslem pilgrimages to Mecca; love of luxury; fatalism; Iove

of knowledge (both ancient and new); the Jews' access to Moorish knowledge, {

educational level, command of 1anguages‘(show how Arabic terms thus entered

our language); growing 1solation from the mainstream as Moorish influence - ’

slackened and Christian ‘influence grew. How did the need.to fill the

royal treasury, spread the empire, and explore affect the course of ~

*Span¥sh science?

.‘\ _ .
[ 3. Why dre American: Indians called the first true environmentalist—or—ecolo-
i gists? How did-the following factors affect- this—vheritage, conditidns in N

. America,”religious beliefs and pRgctices (compare with those of the
. iblical Jews)? Compare thefy* ideas and prhctices with those being urged
y modern eceéggists : .
4., Name the five Hispanic and five Asian Nobel Prize winners and briefly - '
- - describe them and their work. Or, do an essay in depth on one of sthem, = ,
N discussiﬁg their background, work, contributions, and the forces whicy
‘ molded them. (8tudy the ingredients of a good biography before starting. )
_ How did racksm affect their lives--if it didf Y S A
., . L Y . ° °
5. Trace the use of tools from Africa to’ ‘the rest of the world, commenting on -
°. (a) the use 6f Yas is" natural materials (sticks, stoneg, etc.) .as tools; .Y
(b) the idea that thd -use of tools differentiated humans from their , .
‘ancestors+~ndting that rough tools older than any khown human life have -
. been- found. and that some ‘aninals are known to.use tools; (c) the deliberate o
. shaping of tools (stone knives, arrowheads, mortars,’ etc.), the devel- -.
] opment of general 5urbose tools, (e) the development of special puypose




V6.
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_ this affect the course
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tools, (£) the addjﬁion of handles to tools; (g) how environmen!f needs, o |
beliefs, materials on ‘hand, etc. affécted the development of tools:

(h) the independeént development of tools in different countries (similar-’

ities and differences); (i) the recently announced-possibility that quartz }>¢é#
or quartzite chopping tools found in the Nihowan Basin of Northern China .
may be the oldest known human tools; and (j) the powering of tools. .3 .

Discuss and compare the pyramids and mounds of Ethiopia, Egypt, Mexico,

North America, China, Greece, Italy, India, and Assyria--dnd their M
builders. - Comment on the construction.and purposes of these structures

and on modern discqveries made about them. Some scientists believe .there e
was- commupication between the early Egyptians -and the Aztecs; others,

that African, tribesmen reached the New World long before C&lumbus. .. If 80,

~the building of pyramids and mounds might have spread from one part of .the '

world to gbother rather than having developed independEntly in efth ‘-“
country. ’ What do you think’ Why’ . ,J’ .

't

.

The Stoné Age cultures--one Mongoloill, one Negroid--of North America and
Africa developed along ‘often similar lines., Discuss the similarities and
point out the .conditions--environmental, religious, health, etc.--which
lead to.them. How would you explain ;he differences? The similarities?
(Include agriculture, metal making and working, tools, pottery, taming &f
animals, irrigation, fertilization, herbal and "superstitious” medicine).
Compare <the earlygAsian, Bld%k, American Indian, and Hispanic cultures in .
regard to their gevelopment and unde?standing of astronomy--and their
belief in astrology. (Compai; also’ that of the builders of Stonehenge)’.
How'did their contributions i@ astronomy--especially those of the Chinese
and Japanese~-affect that of today? Why do you think so many eatly cul- .
tures studied the heavens? What factors affected belyef in astrology? <
Discuss Isidore of Seville's distinction between naturdl: and superstitious
13trology~-and the scientific basis, if any, for the{e belief . N

. Astrology is enjoying a renewed pdpularity today.' Why. do you think this

is happening? Can you draw amy, parallels betweeR the ancient cultures and

. our modern one that might account for.ﬁ.is belief? Do you believe in_

astnplogy? Why, or why not7

&

. ,Comparé the early mathemagdcal’ knowledge of the four groups listed in this
"~ book,™and the. Factors inﬁg

uencing their use of numbers. Discuss their
counting systems, their base nuﬁbers, the, factors affecting the study of

ot \, ; - P

Classification--of plants, soils, meteors,,d@teorites, animals, drugs,
-¢louds, etc.--was a major Qtep in the devélopment of science. Discuss

each, group's efforts in this direction, comménting on the amazing sophis-

tication and continuing us/fulness and. Vaiidity of many of their listings.’

tians were especially fond .of luxury. How did <
their science? *

The early Mbslems and

R 4 - ve
*

* If they were influential, was theirs a T
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13, Write-an essay detail®ng a full day in the life of an Amérdcpn family.
Underline each product. or scientific or medical technique méntioned and
tell which culture contributed to it (individual foods, spgce flight,
medical transplants, transportation of,frozen foods, portab\e _x-rays, the ' -
ticket and change machine at the theatre, tubber tires, toothbrush, gold '
fillings, fire extinguishers, telephone, electric lights, low cost ghoes,’

_gas mask, folding bed, ironing board, grass receiver for lawn mower,

- "wheelbarrow, seismogfaph, etc.) Hake the point that "No man is an islapnd -
unto himself" and discuss how progress depends on all people. There is
spectilation that- the large size and physical and mental health of the ‘ -
average American resulted from the good diet and .health habits learned .

. from the Indians. Do you think’this is-true? Why? (Remember that the ‘

- average.European in Columbus' day was only five feet tall and that one
out of evefy ten suffered a severe mental or physical disability.)
Discuss, in addition, the Indians' contribution to our form of. government.

s ES

- I

'r
©*  14.' Sarah Breedlove Walker (Mddame C. J.\Walker) became a millionaire by
' © , treating special cosmetic products for Black women--among them a straight- !

- ening comb and. a hair spftener. Discuss why these products were- so ' . -
popular ‘in Madame - ‘Walker's time and why she would prohpbly have to find
_anather line of work today. . ,//;/

lS. Discuss how racism and prejudice hampered Ely Parker: Dr. Charles Drew, .
Dr. Ernest Just, Matt ew. Henson, Ishi, and Alberto Houssay. How did this

. Hurt or how might ave hurt.the’ rest of “the world? Comment also on N .
how these attitudes and «conditions may have actually helped or strength-
- ened the person affected.. ‘ . . . ;'

P 1
-

16. Athletic ability has opened previously locked doors or made easier the road

of many minority’ scienti§ts, ambng them Dr. Charles Drew, Dr. Delano Meri-

, wether and Mr. T. S. Ary. Why? 1Is this true today9 Why? Why not’ What .
other careers and/or avocations have traditionally been more open. to: )
‘- “minorities? Why? (Include. those considered acceptaFTe\for_women.)' - “X' ,

A

. ‘ { B
) 17. ! Compensatory, bilingual, and integrated education ar;/among the approaches; ' '« -
. being advocated far today's minority stydents. Some eople advocate a
blending of cultures that allqws the retention of certain ‘ethnic character- ,
_ . 1istics and practices; some they total Tetention of their separate cultuse. -
and language; some, fpll abso tion by the dominant culture. .Discuss .
‘the pros and cons of these approaches, giving your opinion o which would .
.enable each group to develop best and which would make it easiest and. most
effective to ®acourage minority members-to énter- the sciences. How~ would T
. .each approach 1imit and/or benefit students? Ethnoscience~—the’ teaching ) ’
of science to mipority students by relating it to aspects of their cul- ’
.ture--is also advocated. Discuss this apiioach, too.

-
-

18." wWhat common factors made the great Buildigé feats of-early‘civilizations. "~
possible, i.e., the Great Wall of China, e Grand Canal of China, the
». pyramids and mounds found in many countgies, etc.? Discuss whether this -
stage of history--when people were expendable and rulers had® absolute
_ authority--was essential in the growth-of-civilization. De you think
growing consciousness of the "wrongkess" of this sacrifice of life and e
lack of freedom led to. the development_of "people-saving" inVentions and .

- @
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19.

20.

23.

‘24,

> and discuss the above question in that light ),

— » !

.,

E - >

" new sclentific/religious/governmental concepts? Was this a necessary A

stage (as many contend war was) for populations‘with limited resources ‘
and no birth control? . (Many Indians used birth control and most had a ~
greal reveremce for life. Many were democratic in their political Tooe
practices. Find out if these traits were common to the Mound Builders

Discuss and compare the educational, governmental and religious restric-
“tions which have hampered different groups at diffeﬁgﬁt times in history.
Factors which might be- included are the closing of Japan to the outside
world; the role of the Meiji government; Indian reservations; and govern~
ment schools for Indians (including the effect of sending Indian children
te boarding schools); wartime internment of Japanese—Americans slavery;

" the beliefs and restrictions of Spanish Christianity; the relationship

between explorers/conquerers and native people, etc. What still needs to
be done today in this area? ‘'Discuss also the effect of chltyral "taboos"
(i.e. against the touching of the dead) on minority.members ,of a majority
culture. ”‘

A . 3
<

In 135 B.C.gHan Ying noticed that all snow flakes “are six—pointed. How

- do you thinL he did that without.a microscope? DeEnrico noticed a differ—
enceNin the level of Atlantic and_Pacific Oceans in the late 1400's or
early 1500's. How was this possible in the absence of modern: equipment?
Read the story of ‘the developmerit of corn by the Indiang. How do you
think they achieved this? Do you thimk it proves their-civilization was
thé earliest one? How do you think the Indians learned to extract edible
products from poisonous plants?

N «

. . ]
Compare the making~of—paper in different cultures. _ﬁiscuss the materials’
used and, describe how_papér affected eac ivilizat{on. How was knoﬁIEdge
recorded and passed oniin each culture before pagfr cume\lnto uso? 7.

0
Read and discuss the introductory comments ("Importance of Recognizing the
Contributions of...") to eaﬁb chapter. Do you agree with ‘the jdeas pre-
sented? Why? Why not? How are thimgs changing? WhyZ\ What effect will .
these cheﬁges have? . ) -

.
v

ﬁiscuss,ﬁequoyah's development of a written language and,tﬁe progress that
resulted from this. Compare this to the development.of some other language
to show just how remarkable his acistevement. was. :
¢ " . 9
Discuss the ffect of .censorship on the growth of science. Show which
cultures 1t ‘has affected and what form it took. This could Ainclude. the
.idea that “the reading of heathen books-leads to an increase in the sin of
pride"; religious and government censorship (the Inquisition, CalVinism, °

. the idea that curiosity is an to heresy, government determination of .

"acceptable" material, restr¥iction of knowledge by class, etc.); the bqok
Fahrenheit 451; the idea that some-traces or groups are better-at learning:
certain kinds of informatfion than others; “things "suitable" for women to
know or for "mixed" convetsation; refusal of a government to allow studensf
to study in other count—Ied' the.very idea that one person or group can
arid should decide what another person or group should read or know. Dis~
cusgion might also include the "human" tendency to shy away from the new

— e . . - (N
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B or different and the funding of scientific work ‘in accord, with the needs— ) -
o or wants 'of thé funding agency. : . )
25. What was "the greatest chemical achievement of medieval times"? Why? ) v, ]
Who made 1it? Select anoth jor achievement and compare the §'long-t:er:m oo
effects of the two. R . .t
'26. Many Renaissance scientists yf¥e dilletantes, studying scien for fun. ) 7
Why? What effect did this ve on medicine, surgel:y, diffe;en' b;anches ', «f’g-
of science? _ ’ ‘e < AR
P N . ‘ N . - v' ‘%\ \:‘5" l:
PP s e
27. Jose De Acostg was called the Pliny of the New World. Why? . Discpss the *. .# "':é; .1
* works of both. 'y : : SRR o e J
28. 1In many ¢€arly civilizations (i e. the Incas) -the leaders.were left free .o ¢
\ to pursue intellectual _topics. Compare this to ‘the predent-day situgtion ‘ )

.« in different countries and to the frequently advanced idea thag society
should be run by its Bcientists. Discuss the good and bad points of.eack. '. -
Discuss the social responsibilities ‘of scientists, engineer@, Qxd doctors. -
29, +The 'laryngoscOpe-—and indirectly, the medical specialty in which fi is - . >
used--was .invented by a music teacher.. Can you think of other scientific. ©
.or medical advances made by ‘peopte in other field‘e? - & “ . TR

30. . Ibn Ezra, the great Toledq- ¢xn Jewish _philospher,_ writen‘, amd mathemati- R
cian, was immortalized in obert Browning's ""Rabbi Beri Ezra." Compare S 3
Browning's portrait of: this Ban with the standard stereotypes of scientists.. { .

. Compare science and its role #ih society with the popular attitudes towar&";“ : z.
science and dififerent group's views of. science (past and prese &i ‘ " .

N ¢ T LY
: 31. Compare the ‘Navajo Star - legend of Coyote and First Man with the Big. Bang r. N
) . theory of George Gamow. Compare the myths of planting corn and, beans to<" et
gether and of talking to plantse¢with today's ideas. Compare the 'fxgalking
of the Pollen Path" with the ideas Of today environmentalists. ) ‘ ) .
- 320 gad the story., of Dr. Harigold Linton and discuss the motivating factors e .
. e cites as :espOnsible for.her success. - Do agré‘e or’disagree with ST
these ideas? What other factors do .you fee re importanl:? ; : 5 ‘

. cw - < . IR T vy
°33. Read the story of Kirmach Natat}i and ,diséuss the concept of ‘gere ipitons o
accidents--of* being 4An the right place -at ¥ right ‘time. ' Can ou think ", e

of other such events which have affected ‘the urse of Bcience? s . ‘ WL

. e . ' . ] '. N - ‘k a4 !

34. cCompare the mediciné of the East ‘and the West; in earlier days a? now. e n 5
We ar seeing-.an ppswing in aecep&hcgpof sugh Asiaﬂ\practices as’ acu- o .y‘{, -
"puncture. Why do you'think this is h pening? N y 3 L e, /

Ve . %

‘35, Seléct a disco\\zety, an invention ona cohe (or a person) from\thig book - ° e
- and shew how.your life,. your parents' -Iives, dnd ..society ‘have bee a_ffe'c‘ted R

by it. . - . n N

vt P S - P

/

- Lo . .- ' .
36. Define-varfous scientific and medical fields. Compare their pést and o .
present aspects. Discuss the interplay of various fields. Show®ow o’e o T
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- person 8 work f'its or doesn t- fit dinto the modern definitten of .a field
What 8 involved dn working in a certgn fiel&’ Hotv ‘'do you prepare to
enter a ‘given field" . , e \

J . . .

37. The chapter on Blacks l}sts some of the many inventions. Tdke a look at
. these and others (the Negro Almanae tontains a lengthy list) and speculate
“omn the reasons$ Blacks were responsible for so many inventions. a e

‘ . R A s
38. In Dinah L. Moché's Women in Sfience (Part I), mention is made of Dr. .
Chien Shiung Wu's early education (starting ®t the age of 10) dn a govern- . “
ment-rumn boarding school in China (She had "to win admission to. this
school). .Dr."Wu is’ quoted as saying that her years there.were "happy and
‘-educational" and that the/experience of living apart from her family
helpad prepare her for 'her later departure from China.: Compare her ex-~ .
per‘iences and readtions with those negative ones ofteén reported by Indian
‘studénts ‘separated from .their families and placed in government boarding,
schools. ‘Speculate on -the factors possibly responsible for these differ-
ing reactions ’ . - ‘
' , » . \ ' s
Sugges‘ted ApLoaches for Q_uestion and Answer Sess:Lons 4 .
1. . What do you think of;’ Why? - “' . - ‘a
“2. What might have'happened {f?" Why? . : e T ‘
3. What does it mean?, . °, o ’ ceo- EEE <,
4. What did you learn" - - ol . .
5. What would you like to knpw? . D . ; ‘ (
6. How can you find ‘out? _ LT : /- S, -
7Z7. 'Who did what?. when? How?  Why? S L, .o
8. . Do, you agree? pDisagree? ' 7 . L ‘L
9. How does this )a‘ffec,t,jne? What dpo I v&xt? . How can I achieve;it?- .
: NN . Ty s - o S )
. @ ,.' ‘. -~ N ‘<, o ‘ - + L= ' —\\
a2 .' , - ‘\ , '
LS ‘4 -
- v . L . ; .‘ . ‘ “ -
3 \ R . . .
. y . . N \
- . -~ ! . v .‘9 1} "
/ . N " . .. ‘ .. ' ° R t i hl
YL . .. s S
\ N " o> F L,
, - L, - /,/ ‘ '
I~ - T e ‘ :
' ) Cou et R . . LY
- . o , .
\ . : - ’.* ) \ I'4 . N R
:‘- /, , N ‘e : , . -
; ' ¢ 1 ‘A . e .
. . {
' . o ’ » 184 B . - - R ‘ e
2 - o " - * . . « ¢ '?9



