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Tiny quakes: 
common 

to major 

prelude 
shocks 

Mnjor en rthqu akes in centra l nnd 
so uthe rn Ca lifo rnia have often been 
p receded by clus te rs of tiny ones, 
th ree Cil lt ec h se ismo log is ts have 
learned by studyin g eor thquake rec­
ords for the a rea. 

The se is mo log is ts, Professo r oJ 
Geop hys ics Hiroo Ka namori and Re­
sea rch Fellows Karen McNa lly a nd 
Miz uho Ishida, also have fo und the 
fi rst evide nce that anomn lous cl us­
te rs of small earthqunkes p receded 
th e Sa n Fe rnando earth q uake of 
1971 . Their find ings offer encourage­
men t tha t s uch ea rthquake swarm s 
even tua ll y may be used to pred ict 
large r ea rthq uakes. 

McNa ll y, w ho studied the records 
of s ix modera te eil rthquakes ranging 
from Richter milg nitude 5.0 to 6.5 in 
cen tra l a n d so uth e rn Ca lifo rni a, 
fo und tha t a ll were preceded by rela-

Kar<'l1 McNa ll y 

ti ve ly la rge cl us ters of small earth ­
quakes . These cluste rs includ ed as 
ma ny as 30 ea rthqua kes be twee n 
magnitudes 2.5 and 4.7 in seismi­
ca lly acti ve il reas, and as fe w as 6 
ea rthquil kes be tween magnitude 2.5 
a nd 3.6 in se ismica ll y quie t a reas. 

The small ea rthquakes took place 
be tween 1 and 20 kilometers from 
la rger ea rthqunkes nnd from a few 
mo nth s to ten yea rs before th em. 

McNally says he r findings sugges t 
that the small ea rthquakes may re­
s ult fro m po ints o f wea kn ess o r 
s tress co ncen tril tions due to a n im ­
pe ndin g la rge ea rthqu ake. S tress 
concentm tions of this type occur in 
a ny mate ria l conta ining a particula r 
a rea o f weakness . For exa mple, if a 
s teel pla te with a hole in it is sub­
jected to s tress, before a frac ture oc­
curs the s tress will concentra te near 
th e h o le - th e nren o f g rea tes t 
weak ness in the pla te . 

Acco rdin g to McNn ll y, m nny 
mechnnicnl properties a ffect a loca l 
fau lting environ me nt . These in cl ude 
how ofte n il fau lt moves, how com­
plex the b ult system is, and the nil­
ture of the fa ulting mechil nism itself. 
COfl linlH .. 'd Ofl p.lg/..' -I 

Computers unravel secrets of historic art 
~~~=::::::::--~ 

Sl'Vt'Il (t'ell/ll/~ldred yea rs ago, sophisticated Persian (lf f i ~a/l ~ Uelr/eel Ihi !J fJrict'/e !' ~ sil ver <.Ifld guft/ plate bearing the image of the ancien! ruler, King Shapur. 
1 he secrets of their mctallurgica/ lcchniqucs were IO~ 1 long ago . In an effort to recover them , cura lors J I 1/1C' I.O.'i Ange/c.; County MU!leurn of Art broughl 
the plate and o ther ancient Near Ea stern art ohjec ts 10 be X-raye(1 IJY a high re~olution inferni.ll scanner at Pa sadena 's ' {uTlfingfon Hospi /cl /. In the 
phOtOgr,lph , C~l /l('ch ProfE!:.:.or of Applied Sciel1(,f' c n/)C'f't McCann and Jeanninc' BoylC's o f Ihc' art rll!1'>('um t'xamine the ulJjf::'Cb (/ !J they clrf::' p/dced in the 
,(,l/JllL'/'. 1/1(' dc' vi< (', whi< h p/ l% W.!pll .. /IJnI() h ill tlH ' hudy with enormOlh preci,ion, lOok in /cmd l pic tUrf'\ of thf' art o /Jjf'cf<; /0 .;ho w how 1/lf'Y wC'/'e pu/ 
/ogt'l lll'r. II foed led .~eam5, revealing how Ill,my pi('( t" ()f IIH .. 'ldl w(.'rt' included dod Iluw Ih l'Y were ju ined . 7/len ddtd frorn the ~cdnner 's two -dimensio nal 
photowaph. .. of ( /'m ~ ,('( lion-. of the elrl worb were progr,lfllfll(y l into (()mnu/{ ' r~ ,,/I L lfl('eh . O n d 1 t'Ir'vi~iof) :.ueen, Ihe COf11fJU /(H!J (Jf:.'dled d detailed 
(hree-dirnemional niC /IHe' of /ht' u/Jjt'cl :" ill/('rior:.. 

Ancient trees reveal weather history 
Trees keep a record within their 

wood cellul ose of the clima tic tem­
pera tures th roughout their life times, 
Ca ltech geochemi s ts have di scov­
ered. By a na lyzing wood sa mpl es 
from 40 trees da ting back to the las t 
ice age, th e scientis ts have lea rned 
tha t th e cl ima te in ice-free sections 
of th e country a t tha t time may have 
been even milder than today. 

This is th e findin g of CaJtech Pro­
fesso r of Geochemis try Sa mu el Ep­
s te in il nd his associate, Crayton Yapp. 
Eps tein a nd Ya pp have a lso ga the red 
ev id e nce th a t a n a n alys is of tree 
wood cellulose ca n revea l where a 
tree ge ts its wa te r, the preva iling 
humidity durin g its g ro wth , a nd 
perhaps even a precise record of an­
cie nt cycles of drou ght ilnd ra in. 

Th e use of tree wood as a th er­
mometer is based on the fact tha t the 
wa te r ta ken up by a tree a nd incor­
pora ted into its wood a t a ny point 
durin g its life tim e has a uniqu e 
isotopic "fin ge rprint"; the fingerprint 
de pends on th e tempera ture in the 
regio n a t th a t time. By a na lyz ing 
successive growth rings of the tree, 
Eps te in a nd Yapp have found they 
ca n obtil in its tem pera ture his tory. 

In th eir analyS is, Eps tein and Ya pp 
measu re th e ratios of two isotopes -
deute ri um a nd hydrogen - in the 
ce ll ulose of the wood . This ra ti o is 
d ir ec tl y re la led to th e rat io of 
d e ute rium and h ydroge n in the 
wa ter the tree used to build its cel­
lul ose molecules. The iso topic ril tio 
in the Wil le r d epends, in turn, on the 

tempera ture . a t the time the wa ter 
precipita ted from the sky. 

Water contains a mixture of H 20 
<'I nd other types of wate r molecu les, 
a mo ng th e m , tw o th a t co nta in 
deuterium, a heavy isotope of hy­
d rogen . De uterium-containing water 
molecul es usua ll y compri se about 
3nOO of a percent of na tural wa ter 
a nd have slightly diffe rent phys ica l 
characteri stics than H20. The coole r 
the climate in a g iven region, the 
lo we r th e co n ce ntra ti o n o f d e u ­
te rium-containing water in tha t re­
g ion's ra infil ll . 

"This change in concentra tion oc-

New Associates officers 

curs beca use d eute rium-co nta ining 
wa te r mol ecul es are less vola til e 
than 'regular' wa ter. Thus, they are 
more likely to cond ense out from a 
mois ture-containing a ir mass as it 
passes th rough wa rm regions and 
deposits its willer as ra in," Eps tein 
sa id. "This 'condensing out' lea ves a 
lower frac ti on o f d e ute rium -co n ­
ta ining water fo r the ril in in coole r 
regions,lI 

From their analysis of wood from 
a ncient trees - buried for th ousa nds 
of yea rs in sediments and other d e­
posits - Eps te in and Yapp assessed 
temperature changes over a period 

Continued on page 6 
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Caf/C'ch sf'nin( John Pf'ndf'f' and HCdU LC'(', 13.(,) '77, ,'i /rugg /C' for p05.\C' ,.,sion of 111(' hall during ,1 1('11."(' 

mument in the .;ll1nt l(iI ,dumni-vd r!> ity IAJ ~keIlJcJI/ gd rtJ(;', Frum lefe uther fJ"-lYers are : Geurge Fux, BS 
'69, MS '74 ; junior Bart Croe!l, sophomore Crcg iJlaiscirll, sophumure Joe Zd.<;ddz inski, a nd I\ogef 
Noll, HS '62. 

In annual classic 

Varsity trounce alumni 
After a c1usely contes ted fir s t half, 

a d e te rmined varsity squad defeated 
the Ca ltech alumni 82-57 in the sec­
und annual a lumni -va rsity ba s ketball 
class ic. Last year the s tud e nts na r­
rowly defea ted the a lumni , 66-65. 
The varsity pulled well ahead of 
their uppon e nts during the secund 
half, after a fir s t half whi ch co n ­
cluded with th e s tudents leading 
36-32. 

Fifteen a lumni participated in the 
event. Trave lin g th e farthest dis ­
ta nces fur the ga m e w e re Le un 
Thomsen , BS '64, of Binghilmton, 
New York, ilnd Fred Newman, BS '60, 
of S unnyvale, Ca lifornia, Working 
in Caltech's gymnasium, Newma n 
in 1974 earned a place for himse lf 
in the Guinness Book of World Records 
by breaking the world record for the 
most consecutive free throws. 

Jo hn Gee, BS '53, ranked as the 
mos t chronological ly mature membe r 
of the a lumni squad , fulluwed 
by Dick Va n Kirk, BS '58. Fres h 
from last year' s vilrsity tea m w e re 
Peter Lu, BS '77, and Beauregard 
Lee, BS '77. 

Alunmi who live in the area met 
on three Saturdays before the ga m e to 
practi ce. Those who live farther away 
showed up for the ga me a nd impro­
vised. Bruce Wrig ht, BS '71, was high 
scorer for the a lumni with 12 pUints, 
Sophomore G reg Blaisd e ll was the 
vars ity high score r with 24 points . 

Warren G. Emery, direc tor of 
physical educa tion and ath le tics, ex­
pressed appreciiltion to the alumni 
for the game. "The ga me was good 
for our illh le tic program and w e're 
happy the alumni we re willin g to be 
a part of it ," he said. 

ALUMNI ACTIVITIES 
March 3 and 10 

Illifornia wine las lirlg program. Be ­
cause of its continuing popularity, 
the program will again be featured on 
two consecutiv e Friday evenings. 
S he rry tas tin g, 8 p.m.; a talk on 
Ca lifornia wines by Bruce Hotra of 
the Huntington Ma rket, 8:30 p .m ., 
followed by wine and cheese tasting. 

March 9 
The Gnomes' Founders Nighl. Cock­
tails, 6 p.m., dinner, 7 p.m., the 
Athenaeum. Speaker, Bruce Murray, 
direc tor of JPL and Ca ltech professor 
uf plane tary science. 

March 17 
San Fran cisco Chapler //'Ieelin g. 
Cocktails, 6 p.m., dinner, 7 p.m., the 
Enginee rs' C lu b, th e Hong Kong 
Bank Building, 180 Sansume Street. 

Leroy E. Houd, th e E th e l Wil su n 
Buw les and Robert Bow les Professor 
o f Biolugy, will speak un " Immunol ­
ogy and Disease." 

March 29 
Alumni Dinner - Earnest C. Wal son 
Cll llech Lecture. Coc kta il s, 6 p.m. , 
dinne r, 6 :30 p.m., the Athenaeum. 
Lecture, 8 p .m ., Beckmiln Audi­
turium. Spea ke r, William A. Fuwle r, 
Institute Professor of Physics, "The 
Cilse of the Mi ss in g Neutrinos." 

April 8 
Open house lit the Jet Propulsion Labora­
tory for Cil ltech a lumni and th e ir 
famili es . See s tory on this page. 

May 13 
Alumni Se minar Day. The Ca ltec h 
ca mpus . 

Northwest Area Foundation grant 
Caltech ha s received a $125,000 

gran t from the Northwest Are a 
Foundation for m ed ica lly re late d 
fundamental biological resea rch. 
Thumas P. Maniatis, assuc iate pro­
fessor of biology, and Jean -Paul Re­
ve l, professor of biology, w ill share 
equally in the three-year gra nt, it 
was announced. 

Mania ti s plans to s tudy the regulil ­
tion of genes thilt control the sy nthe -

sis of h emoglobin in mammal s. Sci­
e ntists be lieve that several human 
genetic disorders lllay be caused by 
d efec ts in the genetic reg ulation of 
the prote in portion of hemuglobin, 
ca ll ed globin . Re ve l will s tudy ga p 
junctions - specialized contacts that 
m edi a te mol ec ular e xchanges be­
tween cells. For exampl e, gap junc­
tions couple hear t ce ll s, assuring that 
hea rt con trac tions a re synchronized. 

Donors, recipients lauded 
at scholarship dinner 

Seven outshlllding Ca ltec h under­
g rilduates, a nd re prese nt ,l li ves o f 
firm s making gifts to th e Alumni 
Schola rship Fuild, were h o nu red ,lt 
till' Alumni Schularship Awmd Din ­
ne r. Because of the finn s' g ifts, thi s 
yea r the Alumni Association was ab le 
to awa rd three pmtia l scholarships 
in addi tion to the four fu II al um n i 
scholarships that it norm il lly award s. 

The il lum ni d o nors and the ir firm s 
included Michae l Agbabian, MS '4H, 
o f Agbabian A ssociate s ; Cyd nor 
Biddison, BS '40, of Hi llman, Biddi­
so n and Lo e ve n g uth; Jilm es R. 
Davis, BS '48, MS '49, of Converse 
Davis Dixon Associates; John R. Fee, 

BS '5'1, of Ja me's M . Mo ntgomery 
Consulting Engineers, Inc.; Carl B. 
John son, BS '37, MS '44, En g '46, of 
Jo hn son & Nielsen Associates; Ralph 
S . Mc Lean, BS '30, of McLea n & 
Schultz, consultants; Albert A. Er­
kel, BS '45, of Erke l, G ree nfie ld & As­
soc iates; and Re turn Moore, BS '47, 
MS '48, president, Moure & Tilbe r. 

Honored stud ents were Eric Ka leI; 
a sen ior major ing in ch e mica l e n ­
ginee ring, who received th e Duna ld 
S. C lark award; Alum ni Sc h o la rs 
David C ran e, Jam e" Ge rdes, ilnd 
Scu tt Hochwald; a nd Enginee rin g 
Scholilrs Je ffrey C.l rpe ntc l; Ja vier d e l 
Valle , ilnd David S henton. 

At the Alumni S('hnl(lr.~ hip AW(lrd dinner, A lumni Associ<l lion Pr('.~ irl('nl D ick Van Kirk beslOw5 lhe 
Donald S. Clark Aw ard on Lric Kaler; a senior maio rin g in chemica l cnginC'C'ring . 

CE grant honors alumnus 
Thanks to the outstanding p e r­

formance of Kiyo Tomi yasu , BS '40, 
as a n e ngin ee r with th e Genera l 
Electri c Company, Ca ltech is the re ­
cipie nt uf il $5,000 scholars hip fund. 
T his year Tomiyasu received Ge ne ral 
El ec tri c's C h a rl e s P. Ste inm e tz 
Award for outs tanding technical con­
tributions to th e company a nd suci ­
e ty. An important featur e o f the 
award is a company g rant of $5,000 
in the name of and d es ig nated by 
the recipie nt, to a college or univer­
s ity for the advance ment of educa­
tion in e ng ineering or scie nce . 

To miyas u, a con s ulting e nginee r 
with Ge nera l Electri c who lives in 
Paoli, Pennsy lvania, selected Caltech 
as the rec ipie nt and asked that the 
g rant, it contribution to the Alumni 
Fund, be u sed tu estab li s h th e 
Tomiyasu -General Electric Company 
Sc hol a rship. Three ilnnual schol ­
arships wi ll be mad e from the gra nt. 

Th e scholars hip is the second une 
a t the Ins titute that is nam ed for Tom ­
iyasu. In June 1977 h e es tab li s hed 
it schulilrship in me mory of his par­
e nts, with pre fe rence given s tud e nts 
from C lark County, Nevada. 

Open house planned at JPL 
Since you can't travel intu deep 

space for your nex t vacation, il vi sit 
to the Jet Propuls ion Laboratory mily 
satisfy your urge to prube the outer 
limits of man's exploratiun. Ca ltech 
alumni a nd the ir families will have 
s uch an opportun ity on Sil turday, 
Apri l '15, il t a JPL open ho use from 
10 a .m. to 4 p.m. Registration is lim ­
ited to 1,000 persons, and reserva ­
tion s Cil n b e mild e through th e 
Alumni Office. 

At the lilburatory, the g ues ts will 
see a mu lti - m edia prese ntation 
about jr'L, its hi s tory, current pro­
grams, and future plans, and il 30-
I~linute film, "The Universe," on the 
unive rse and the solar sys tem and 
their origin s. 

Mockups of Voyagc r il nd Viking 
orb ite rs, th e Vikin g Sc ie nce Tes t 
Lander used for soil sa mple wurk, 

a nd other space sa te llite vehicles wi ll 
be on display. A lumn i a lso ca n visit 
th e control cente r for the deep-space 
ne twork, where J PL monitors and 
control s a ll U.s. unma nned vehicles 
that fly into s pil ce. C offee and 
doughnuts will be se rved during the 
morning. 
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Research reveals 

How nature varnishes her handiwork 
Long before mil n begiln apply ing a 

g lossy s urface to his handiwork, na­
ture was llui e tl y va rni s h in g roc k 
formations in the dese rt. But- w hile 
a ny pa int s tore s upplie r can d escribe 
the co nte nts of man -made va rni s h, 
t h e compos iti o n of na ture's hi g h 
g loss fini s h has rema ined a myste ry. 
Now, two Ca lt ec h min era logi s ts, 
u s in g advance d a n a ly ti ca l tec h ­
n iques, have solved the puzzle . 

George R. Rossma n, associate pro­
fessor of mine ralogy, a n d Russe ll M . 
Po tte r; Ca ltech gradua te s tude nt in 
geoche mis try, have lea rned tha t na­
ture g lilzes he r d esert scenes with a 
combinatio n o f fin e clay and ma n­
ga nese and iro n ox id es, us in g the 
wind as a paintbrush. 

A s mooth black coa ting th il t ac­
c umul a tes s low ly o n fo rm il ti o n s 
ra n g in g from s ma ll bould e rs to 
bilsa lt nows to cl iffs hundreds of fcet 
hi g h , d ese rt va rni s h hilS pu zzled 
na turali s ts for many yea rs . O n the 
unders id e w he re it is no t exposed to 
the a ir, if va rnis hed rock o fte n ac­
quires a g lossy red -ora nge fini s h 
thro ug h inte rac tion with water a nd 
minera ls in soil. Eve n tho usa nd s of 
yea rs ago, a ncie nt m a n kn ew about 
d ese rt va rni s h il nd used it as a n ilrt 
m e dium , c hi se lin g thro u g h it to 
carve petrogly phs - symbo lic pic­
tures th il t exposed the tan or lig ht 
gray s tone undernea th. 

Becil u se c h e mi cal a n a lys is re­
vea led the presence of m an ga nese 
iI nd iron in the g lossy coa ting, scie n ­
ti s ts a ssum e d that dese rt varni s h 
Wil S co mposed prim a ril y of m a n ­
ga nese a nd iron oxides, precipita ted 
ou t o f the rock thro ugh w eathe ring 
processes. But th ey co uldn't <l na lyze 
the varnish s tructure mo re prec isely 

beGllIse it is composed of pilrticles 
too fin e to be chara cte rized by X 
ra ys, th e m a in di agnos ti c tool of 
mine ralog ica l in ves tiga tio n . 

To solve the puzzle, Ross ma n a nd 
Potte r re li e d h eavi ly on infra re d 
s pec troscopy, which illumi na tes the 
sa mples with wave le ng ths of lig ht 
lo n ger th il n th ose v is ibl e to th e 
naked eye a n d m eas ures th e ir 
tran s mi ss io n through the sa mpl e . 
Beca use eilch mineral ilbsorbs a par-

George f( Hassman 

ticular pattern of infra red wa ve­
le ng ths, the mine ra logis ts could use 
this absorption "fingerpri n t" to 
identify the content of the sa mples. 

In the ir a na lys is of the va rni s h, the 
scie ntis ts used rock silmples from 20 
loca tions in Ca lifornia, New Mex ico, 
and Ari7.ona. They studied sa mples 
of many d iffe re nt types: quclI'tz c rys­
ta ls, qU il rtz ite, g ra nite, basa lt, rh yo­
li te, fe lds par, sa nds tone, a nd o the rs. 

'10 the ir s urprise, they discovered 
that the m a in ing red ie nt in d esert 
vil rni s h - a whoppin g 70 pe rcent ­
is clay, no t mangil nese oxide . Man­
ga nese and iron ox id es form the re­
maining 30 pe rcent. T he red coating 
o n the unde rs ide of the vil rni s hed 
rocks, previously believed to be iron 
oxid e, turned o ut to be 90 pe rcent 
c lay incor pora ting a n iron o x id e 
s ta in , s imil ar to the iro n o r black 
fini s h o n th e rocks' exposed por­
tions. All d esert va rnis h, whethe r it 
formed on the s ide o f a cliff or a 
lO- in c h bou ld e r, s h a res a s imil a r 
compos itio n . 

The scientists concl uded tha t mos t 
of the coa ting co llects from sources 
o ut s id e th e rock rather tha n from 
m il te ria l leached o ut of it, as many 
geologis ts had be lieved. O ne reason 
for thi s con clus io n is tha t varnish is 
found cov e rin g qu a rt z crys ta ls , 
whereas quartz co nta in s no m a n­
gil nese tha t could have contributed 
to the fini sh . 

Sabersky honored 
Rolf I I. Sabersky, BS '42, MS '43, 

PhD '49, pro fessor of mecha nicil l en ­
g in ee rin g a t Ca ltech , h a s bee n 
ilwa rd ed the I-Ieil t Trilnsfer Memoria l 
Awa rd of th e Ame ri can Socie ty of 
M echa nicil l Engineers. Sabersky re­
ce iv ed the honor fo r "outs ta nding 
con tributions to th e ea rl y develop­
m e nt of boiling hea t transfer a nd to 
a n und e rs tilnding of hea t tril n sfer 
to complex fluid s ... (and) for hi s 
vis ion in defining future opportun ­
ities clnd need s fo r research in hea t 
transfer. /I 

Students pick Caltech's outstanding teachers 
After months of be ing rated by 

th e ir teac h e rs, Ca ltec h s tud e nts 
s trike back o nce il year whe n they 
ril nk faculty me mbers fo r the Teach ­
ing Q ua lity Feedback Re port, iI 65-
pilge booklet cove ring 183 courses. 
Based on their ra tings, th e ASCIT 
13 0a rd of Direc tors na mes six facu lty 
m embe rs as recip ie n ts of awa rds fo r 
teaching excelle nce o n th e bas is of 
cI,lrity e)f presenta tio n, course mate­
ri a l, a nd perso nil l inte res t in s tu ­
dents, a mon g othe r filctors. 

This yea r - th e second th a t th e 
tecl chin g exce ll e n ce aWil rd. s have 
been g iven - the h o no red fil culty 
me mbe rs were Robe rt G . Be rg mil n, 
professor of chemi s try; Willia m H . 
Corcoran , professor o f che mi cil l e n­
g ineering; David C. Elli ot, professor 
of hi s to ry; Ho ll y Jilckson, ilssi s tant 
professor of En g li s h ; Edwin S. 
Mun ge r, professor of g eog rilp h y; 
a nd Rodm il n W. Pil ul , Edwa rd S. 
Ha rkness Professor of His tory. 

ASCIT Pres id e nt Bert We ll s says 
the ho no rs we re ins tituted to em ­
phas ize th e hig h vil lue tha t unde r­
g ra duates plil ce o n o uts ta ndin g 
teaching. 

Bergman, w hose research is in o r­
ga nic a nd trans ition me tal o rgano­
me tallic chemis try, wo n an aWJrd for 
hi s course, "Che mis try of Covalent 
Compounds." Corcora n , who is vice 
pres id e nt for In s titute rel il ti o ns il S 
we ll ilS il m e mbe r of the chemica l 
e nginee rin g filculty, was ci ted fo r hi s 
courses "Optimal Desig n of C he mi -

cil l System s" a nd "Design of C h emi ­
ca l Systems." 

His toria n Ellio t, whose s tudi es in­
clude Europea n organi za tions, th e 
libe ral pa rt y in Scotland , a rms con ­
tro l il nd national d e fe nse, and Lon­
don's 1660 Res toration p e riod, was 
commended for hi s "Introductio n to 
Europe" c1ilsses. Jackso n 's s pecia l 
interes ts, reflected in h e r a w a rd ­
ra ted S hakespl~a re courses, are Ren­
aissa n ce d ruma, poetry, a nd prose; 

Milto n; il nd th e British novel. 
Mun ge r's Africa n s tudi es cove r 

the 40 s ub-Sil huriln countries on tha t 
contine nt. He was g ive n hig h ra tings 
for his courses, " Politica l Geography 
of Developing Countries" and 
"Afri ca n S tudi es ." Pil ul rece ive d 
pra ise from Ca ltech s tude nts for hi s 
" American Life a nd Thoug ht" clas­
ses . His resea rch a nd publica tions 
hav e centered o n th e hi s to ry of 
Cil li forn iil ilnd the AmeriGlI1 Wes t. 

This fire hose IS no metaphor 

C11/ly'h s/uc/cnb hdve lung usC'd the' phrase, "drinkinx (fOrTI lile (i r(' hose,," to cJe.,cribe their lIt'ed (or 
rapid aHimi/d l ioll uf Ihe {acts pouring from their profe',:,',:,vr:,' mUlIlhs. Til('sC winter IJIl(/Ngrariuil /f' stu ~ 
dell ts ill f<olf )ilber~ky ':, fluid fllec.../ldllil .. c/(lS<; Wf..'rf' given.] more li/er,II r/('mon 'i tration of fire ho:-.e 
tf'chno/o~ y. )~l bef!J ky W./fIlf;;'c/ fa c/f'mOllstralc for the s lllde flb ,ht, foref' thaI watcr jets G ill p roduc(', 
and the I'a :-.ddend Fire Depdftf1lf'nt was happy 10 cooperd/I..'. Fin'mf'H hmllJ.!hl their t'quipm('fl t /0 
CdrnpU!J !JO ~ Iuc/('flh ( ou ld feel the lremem/oLJ!J pfe!J!Jure of w .lI ('r iC'tting from a nozzle. Here, mern­
b f' r." of the fire d ep<lrlnH.:'nt proviC/(' backup support (or !Jop humorc Antho;1Y I.oma x w ho holds the hme. 

From a meteorite: 
clues to the solar 
system's creation 

Sc ie nti s ts at Ca ltec h , probin g 
ch e mi ca l a nd ph ys ica l records of 
ea rl y sola r sys te m processes pre­
se rved in a me teorite, have uncov­
e red evid ence tha t a s upernova may 
hilve exploded in the vicinity of our 
sola r sys te m neal' the tim e of its for­
ma tion. 

Th e ir finding s provide th e first 
h il rd duta to s uppo rt th e theory tha t 
a s upernova ex plosion m ay have 
triggered the formation of the solar 
sys te m from a low-d.en si ty clo ud of 
interstellar gas a nd du s t. Addi tio n ­
a ll y, the ir findin gs g ive new ins ight 
into the ilstrop hys icil l processes oc­
currin.g during th e bi rth of the sola r 
sys tem . 

The scie nti s ts a re Di mitri Pa pil nas­
tilss io u , M illco lm McCull oc h , Ty­
phoo n Lee, a nd Geril ld Wasserb urg, 
il ll of th e Division o f Geologi ca l a nd 
Plane ta ry Scie nces. They base the ir 
findings in part o n a n examina tion o f 
m ate ri a l from the Alle nde me teorite, 
a two-ton object tha t fell in northe rn 
Mexico in 1969. The m eteorite con ­
tain s ca lcium a nd a lumin um - ri ch 
ma te ri a l be li eved to represen t th e 
fir s t ma tte r cond e nsing from the col­
lil p s ing clo ud of gils and dust 
creuted by the exploding supe rnovil. 

The Cil ltech scie ntis ts discovered 
" iso topic il nomil li es" in three e le­
m e nts - calc ium , barium , a nd 
neodymium - which h ad n o t been 
detected before. Each ele me nt in nil­
ture consis ts of il mixture of isotopes 
- a toms different from one a nothe r 
in weig ht but no t in chemicil l pro p­
e rties. T he mi xture of isotopes for 
each e lement, observed in mine ra l 
sa mples from the earth , moon , and 
m e teorites, is a lm os t always in a 
fi xed proportio n that re presents the 
ave ra ge rat ios of th ese isoto p es 
when they were incorporated into 
the sola r sys te m. 

An astrophysical mix 
Th e di scove ry by th e Ca ltec h 

geologis ts of d eviations from this av­
erage in the ma te ri a l from the Al ­
le nde meteorite proves tha t the in­
te rs te llar gas ilnd dust that m a d e up 
our solar sys tem w ere not a unifo rm 
mix at firs t , but contained material 
injec ted from ils trophys icil l sources. 

The discove ries of anoma li es in 
ca lcium, barium , a nd neodymium , 
a lo ng with previou s discoveries of 
a no nla li es in nlagnesiuln, indicate 
thilt il s upe rnovil probably was the 
ca use of isotopiC deviations in mil ny 
e lem e nts. According to theories of 
nu c lea r physics, m a n y o f th e 
il n o m il lous is otopes of calcium, 
bil rium , ilnd neody mium d etec ted by 
the scientists could o nly have been 
produced by th e " rapid ne utron ca p ­
ture process" of isotope formatio n 
th il t occurs in ve ry ho t expl oding 
s til I'S. 

The scienti s ts' meilsurem e nts indi ­
ca te that from 0.1 pe rcent to 1 p e r­
cent of the ch emica l e lements in the 
so la r system ma y have been pro­
du ced b y th e s upe rnova, which 
probil bly WilS ilbou t te n tim es the 
s ize of our s un. 

Us ing if nucl ear " cloc k" - the 
ril ti o of magnesi u m 26 to other mag­
nesium isotopes in th e meteorite 
ma te rial - the scie nti s ts dated the 
explos ion of the s u pe rnovil to less 
tha n two million yea rs before th e 
so la r sys te m was form ed. 
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At retirement dinner 

Caltech .pays tribute to Robert Gray 
Bob G ray ca lls the firs t half of his 

life B.C. - that is, Before Caltech. 
And, he says, "The second half ha s 
been the better one." 

Paying tribute to that "better half," 
last December more than 300 fri end s 
and coll eagues ga th e red a t Pasa ­
dena's Huntington Sheraton Hotel 
to honor Robert D. Gray's 37-yea r 
ca reer as director of the In stitute's 
Industria l Re la tions Ce nter and as 
bu il der of the cente r 's broad pro­
gra m of ma nagement semina rs, con ­
fe rences, and workshops. 

It w as a full-fl edged retire ment 
celebra tion - compl ete with warm 
hand shakes and hugs, formal eu ­
logies and humorous accolades, as 
w ell as a large turnout of di s tin ­
gu ished leaders of business, indu s­
try, and ed uca tion from th roughou t 
southern California. !\mong tbe din­
ner guests were Arnold O. Beckman, 
PhD '28, chai rman emeritus of the 
Ca ltech Board of Trustees, and Ca l­
tech Trustee Earle M. Jorgense n. 

"Bob Gray has removed the coeffi ­
cient of mystifica tion from manage­
ment. " This pra ise from William H. 
Corcoran, BS '4], MS '42, PhD '48, 
vice pres ident for In st itute relations, 
referred to G ray 's continuing em ­
phas is on human relations as th e 
key to progress in management. 

In the sa me spirit, Victor V. Vey­
sey, BS '36, former U. S. Con­
gressman and Assistant Secretary of 
the Army (civil works), who was ap­
pointed to succeed Gray when he re­
tired as direc tor of the center last 
fall, promised "to continue to work 
in the fi eld of management with em­
phasis on interpersonal relations." 

Gray, who is also professor of 
economics and industria l relation s a t 
Cal tech, will continue teachin g. 

Gwy's assessment of himself as a 
"workoholic" was subs tantiated by a 
whimsical monolog ue, "A Day in the 
Life of Robert Gray," g ive n by J. 
Kent Clark, professor of English . 

"A man is defined by what he 
does routine ly," Clark silid and pro­
ceeded to describe the events of De­
cember 23, -1942 - G ray's wedding 
day - in which Bob we nt to the 
office and got so involved that he 
was late to his wedding. 

G ray wa s a lso comm end ed for his 
contributions to ma nageme nt policy 
as a member of the Board of Admin ­
is tration of th e Ca lifo rnia St<lle Em ­
ployees Re ti rem en t Sys tem (1 956-
63); of the Ca lifo rni il S tilte Pe rsonnel 
Board (1944-63); a nd curre ntly ilS a 
me mber of the Employm ent Se rvices 
Board of th e s tate's Empl oy me nt 
Developmen t Depa rtmen t. 

In 1973 the !\lcoholism Council of 
G reater Los Angeles ga ve him the 

Rovert Gray and Victor Veysey with Carel O tle, Jr., M S 'SO, PhD '54, at Gray's retirement dinner. 

Clark ca lled th e event a three-way 
wedding. G ray, he sa id, was a lready 
married to CIT and the Industrial Re­
lations Cente r, and now he was mar­
rying Mary. 

Gray received other tributes for 
hi s d evelopm e nt of th e center's 
mana gement library of R,600 vol­
umes a nd 45,000 pamphle ts; for the 
more tha n 300 papers on manage­
m e nt - re lated s ubj ec ts produ ced 
at th e center; and for th e sys tem 
of em ployee polls tha t he crea ted. 

a nnu a l T h omas P. P ike Indu s t ry 
Award, a nd the same yea r h e r e­
ceived the Phil Ca rro ll Award from 
the Society for the Advancement of 
Management. 

Institute co lleagues of Gray who 
shared the platform with Corcoran 
and C lark were C. J. Pings, BS 
'51, MS '52, PhD '55, vice provost 
il nd d ean of grad u a te s tudies, 
who acted as maste r of cerem onies, 
a nd Robert F. Chris ty, act in g 
president. 

Can foreshocks predict earthquakes? 
Cuntinued (rom page I 

Seismologists are not ready to use 
the ea rthquake swa rms as predictive 
tools until they have a better under­
s tandin g of th ese m ec hanical 
properties. 

The discovery by Ishida and Kiln­
amori that sma ll ea rthquakes pre­
ceded the 1971 San Fernando earth­
quake ha s lent further support to 
the idea that "fores hocks" eventually 
may be used to predict earthq uakes. 
Until now, se ismologists had not be­
li eved th e re was a ny exce ptional 
foreshock activ ity before Ca lifornia 
earthqu a kes, e ve n thou g h many 
earthqua kes in o the r a reas a re pre­
ceded by foreshocks. 

Explaining the se ismic records of 
the 1971 ea rthquake, the scient ists 
found: re lative ly low, random act iv­
ity before "] 961; hig h activity from 
1961 to "1 964 (this period corresponds 
to the inferred onset of the "Pa lm­
dale Bulge, " the uplifting of a la rge 
area nea r ralmd ale); iln almost com­
p le te abse nce of activity within ] 5 
ki lometers from the ep icenter of the 
ea rthquake from 1965 to 1968; and 
a resumption of act ivity around the 
epicenter from 1969 until the 1971 
ea rthquake. 

During this las t pe riod, five sma ll 
ea rthquakes occurred very nea r the 
site of the main shock . According to 

Ka namori , these ea rthqu akes gave 
hig he r- frequ e ncy rea din gs o n th e 
seismographs than usual, indica ting 
they s temmed from fault s tructures 
und er highe r stress. The wave forms 
from the earthquakes were also dif­
fe rent from those previously seen in 
this a rea. 

"The seism ic ne twork is far more 
extensive than before the 1971 Sa n 
Fernando earthquake," Dr. Kana­
mori sa id. "My fee lin g is tha t if our 
network had been as ex tensive then, 
ana lysis would have revea led th e 
kinds of ilnoma lous activity tha t might 
enabl e prediction." 

The "Today" show features Harry Gray 

=" 

Moving from the laboratory onto television, Harry Gray and his hydrogen rcwa rrh w erC' fea tured on 
the "Tod<ly" .~ how. I fere, Cray Jnd hi.~ undergraduate chem istry cia!)!! view a tape of lhe (ea ture. 
Studcnt.~ w ere laughing a t J .scene showing Gray lecluring when a hydrogen-filled balloon hurst and 
threatened to dislodge his ghl!!ses . Cray is lhe William R. Kenan, Jr. Profe.~ .~or J nd profe.s.sor of 
chemistry. 
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From rocks to buildings 

It's all uphill for Caltech climbers 
When Dave Remick, l'hD 'liO, took 

a break from studying one even in g 
while he was a Ca ltech stud ent, he 
embarked on an adve nture th at ex­
ceed ed hi s expectat ions . An e n ­
thu s iast ic clim ber of buildings , 
mou nt a in s, and a lmost a nythi ng 
else, he decided to limber up by sca l­
ing the eas t face of Ga tes Labo ratory. 
He would return to solid ground via 
a little trap door o n top of the build ­
ing. 

Unfortunately, the trap door was 
locked tha t evenin g a nd Rea rick' s 
s tudies we re pressi ng him, so he 
downclimbed his route - an event 
mu ch ris ki e r tha n ascend in g th e 
structure. This operation involved ly­
ing, in the dark, o n a sloping ledge 
nea r the top and groping with one 
foot for il small horn on the build ­
ing's ornamen tal s to nework. Rearick 
reached the ground sa fely, se tting a 
ne w exa mple o f Ca ltec h stud e l~ts' 
ded ica tio n to their s tudies . 

Rea rick left Cal tech for the Univer­
sity of Colorado, Boulde l~ where he 
is an associa te professor of mathe­
ma tics. He no lo nge r climbs build ­
ings ("There are too many moun­
ta ins to cl im b aro und he re" ) and be­
sides, he says that the structures a t 
his in stitu ti on are uniformly co n­
structed of sa nd sto ne. For a climbe l~ 

they offer few aes thetic challenges. 
Rea ri ck is one of the lege nd a ry 

fi gures in a long his tory of Ca l tech 
climbers - a history that predates 
by ma ny years an upsurge in climb­
ing interes t o n many campu ses that 
co incided with the ecology move­
ment. Rea rick's fea t is challenged by 
that o f Tom Weave l~ BS '74. Pro tected 
by ropes th a t were controlled by 
fri e nd s o n the roo f, Wea ver, as a 
fr es hm an ma themati cs stud e nt , 
sca led Millikan Library in broad day­
lig ht without mecha nica l a id s, be­
coming the firs t and only stude nt to 
do so . Wea ver's 6-foot, 4-inch frame 
e nabled him to fit into a niche be­
tween two parall e l wa ll s and to 
reach the summit with no aids other 
than his back, hands, and shoes. 

Cl imbing continues to excite the 
fancy of Caltech students, just as it 
d id in Rearick's and Weaver's days, 
but today most of the climbing takes 
p lace in more isolated locations. Pro­
fessor of Electr ica l Engineering and 
Appli ed I' hysi cs C ha rl es Wilts 
teaches a rock climbing class, give n 
through the physica l education de­
partme nt, tha t a ttracts 30-40 appli­
ca nts whenever it is offe red. Wilts, 
intent on paring the group down to 
15 o r 20 me mbers, weeds o ut some 
of these applica nts on the basis of 
sen iority a t th e In s titute. O th ers 
drop out of their own volitio n when 
they s tare up at thei r firs t sheer rock 
surface and contempl ate climbing it. 

Th ose who do enroll in the co urse 
receive a thorough orienta tion by a 
ma s te r cl imbe r on th e techniqu es 
and tea mwork o f th e s po rt . As a 
yo un g man , Wilts climbed av idly 
and gai ned fame in alpine circles by 
sca ling Lost Arrow in Yosemite Na­
tional Pa rk in three days - the first 
person to make the ascent in that 
time interval. 

Wilts begins his classes by outlin ­
ing on a blackboard some technical 
fac ts and figures about climbing. He 
d esc ribes th e physics of climbing 
and he s tresses its haza rds - the 

fallibility o f equipment, th e pos­
s ibiliti es o f fa llin g, th e ne ed for 
tea mwork. For clim bing is a tea m 
s port, he emphasizes, o ne in which 
partn e rs mu s t d epe nd o n o ne 
another for their safe ty as they do in 
few othe r act ivities. 

Then the cla ss members head for 
Stoney Point, an area of sa ndstone 
cliffs in Chatsworth in th e west Sa n 
Fernando Va ll ey, or to Big Rock in 
the Perri s Lake recrea ti ona l area . 
There the s tudents pair off in teams 
and take turns gettin g the feel of the 
other person's weight at the end s of 
a rope. Alth oug h thei r climbs a re 
short, they offer bas ic experience in 
findin g small niches, ledges, and toe 
hold s, in learnin g to master weight 

• t 

choose between two routes that re­
quire two to six hou rs to surmount; 
th e n they walk down th e rock's 
backside. 

With Wilts as the ir mentor, they 
arc in the ha nds of a veteran at this 
site. He is the a uthor o f A Climber 's 
Guide to 1i:Jhquitz, now in its fourth 
edi tion. 

Wilts says that a variety of reasons 
att rac t students to rock climbin g. 
Most of these reasons meet with his 
approval. Not so that of the student 
who wanted to ta ke th e class in 
order to o ve rco me hi s fear of 
heights; Wilts refu sed his applica­
tion . 

"A lot of people like to go out into 
the wi lderness and enjoy it," Wilts 

On cl rock climbing class Quling, junior Steve Trabert leisurely 5ca les lJig Rock ncar Riverside. 

distribution, in sec urin g ropes 
firmly, and in building up co nfi ­
dence . 

Sometim es, wh en there is suffi ­
cient interes t, Wilts teaches a second ­
yea r class which fea tures climbs at 
Tahquitz Rock in the San Jac into 
Mountains, which he terms "one of 
the bes t climbing spo ts in southe rn 
Ca li fornia ." Th ere Tec he rs ca n 

sa ys. "Just being the re is e nough for 
some of them, but others need a 
goa l. Climbing supplies the goa L" 

James R. Campbell , an elec tronics 
engineer who helps Wilts teach the 
course, adds that rock climbing of­
fers a special attraction for techni­
ca ll y or ie nted problem so lv e rs. 
"Cl imbing is the thinking person's 
spo rt," he says. "It requires to ta l 
conce ntrat ion . A climbe r has to 
figure out how to get from where he 
is to where he wants to be, over 
some pretty challenging terra in. " 

Ca mpbe ll app reciates climbing, 
not only because of the challenge of 
reaching a des tination but beca use it 
feels so good once you ge t there. 
"When you've anchored yourself at 
a good stopping place and you're 
bringing your partner up, you ca n 
look a round at the scenery as you 
shift your concentration and it's like 
the whole world has been recrea ted 
for you," he says. "You notice lots of 
little deta il s - like a spider crawling 
across a rock or the sha pes of the 
tree tops - that you wouldn't have 
beenaware of before you cl imbed." 

Wilts add s that many students en­
ro ll in his class beca use they enjoy 
hiking and climbing and they want 
to enjoy these activities safely. "They 
w a nt so m e knowl edg e of rop ed 
climbing beca use they don't want to 
ri sk getting themselves into a predic­
ament," he says . "They don't in-

tend to contin ue training after they 
mas ter the basics." 

Although Wilts's classes co ntinue 
to attrac t an a vid group of climbers, 
their adve ntures don ' t match those 
of Rearick, who scaled Ga tes during 
a study break. Nor do they match 
the antics of members of the Alpine 
Club during th e la te '1 960s . These 
ardent climbe rs mastered the south 
chimn eys (r ec ta ng ul a r recessed 
areas) of Booth Computing Center, 
th e so uth -so uth eas t chimn ey of 
S teele, the west face of Kerckhoff, 
the north chimneys of Booth, and 
almost every other bui ldi ng surface 
on ca mpu s that offered possibilities . 

They were responsible for giant 
foo tprints on the eas t s ide of Milli ­
kan and for an Alpine Club meeting 
notice attached 20 fee t down from 
the top. Intent on staying alive, they 
were noted for conducting thorough 
resea rch before a climb. They made 
ca reful notes of haza rd s like chemi­
ca l fans on top of laboratories, and 
ledges made slippe ry by yea rs of 
c he mical solve nt depo s its from 
vents. 

l"l)day the Alpine Club is relat ively 
inac tive and build ing climbing is at a 
low ebb. Th e ca mpus architects may 
be partly to blame, Wilts be lieves. 
The newes t buildings on ca mpu s 
(like th e Beckm a n Labs a nd th e 
Mudd Building) a re virtu a lly un ­
climbable beca use of ledges th a t 
overhang the top. "They don' t offer 
rea list ic routes for climbers," Wilts 
says. "The a rchitects have s poil ed 
the fun." 

But even so, an obse rving visitor 
around dusk may occasiona lly note a 
huma n fly a ttached to ropes, di s­
cretely making his way up the side 
of Dabney or Gates or Steele, indulg­
ing in the thinking person's way to 
take a study break. 

Corcoran named 

AIChE president 
William H. Corcoran, vice presi­

dent for Institute rela tions and pro­
fessor of che mical e ngin eeri ng at 
Ca ltech , was named presid ent of th e 
America n Institute of Chemica l En­
gin ee rs a t th e organization 's 70th 
,; nnual meeting in New York City. 
He assumed the office on January 1. 

He has long been an active leader 
in the orga niza tion, which consists 
of chemica l engineers in industry, 
education, and government. In 1974, 
he wa s named a Fe llow of the Insti­
tute. That year he was also given 
its Fou nd e r 's Award, made to a 
member of the AIChE who has had 
"a n importa nt impact on chemica l 
e ng in eerin g; whose achi e vem ents 
.. have ad va nced this profession 

. and who has had a long and dis­
tinguished record of service to the 
profession. " 

Corco ran has conducted a wide 
ra nge of resea rch in ch emi cal en­
g in eering , in cludin g topics in 
a ppli ed chemical kinetics, transport 
processes, rocketry, and biomedica l 
e ng in ee rin g . He is author o r co­
author o f more than 70 sc ientific 
papers and two books . 
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Students work In labs, c /Clssrooms 

These part-time jobs offer more than money 
by Winifreci Veranda 

Senior enginee ring major Gregory 
130ne b working his Wily through 
co llege, Cil ltec h fashion. 130ne d e­
s ign s integmted ci rcuits .1Ild teaches 
und e rgrad uates in a n e ngin ee rin g 
laboratory. 

-10m Brikowski, a junior majorin g 
in geology, ea rns money to meet ris­
ing co llege cos ts by operating a milSS 
s pectro me te r for geoche mi s t C lilir 
Patte rso n . I3rikowski iln a lyzes the 
concentrations of indu s tria l lead in a 
remote Sie rril meildow. 

James Jacobs, a junior majoring in 
chemistry, works part time creilting a 
library of co mpute r prog rams to 
ana lyze s tati s ti cs for the social sci­
ences department. 

Scott Bi s hop , a junior biology 
majo.; he lps Assis tant Professor of 
Bio logy David Van Essen ana lyze th e 
visual sys tems of Rhesus monkeys. 

These you ng peo ple face a prob­
le m common to co ll ege s tudents 
throughout th e country: how to g' t 
an educat ion wh en college Cllsts are 
ri sing il nd a id mon ey is dwindling. 
For them and for many others, il 

part-time job - supported in part by 
federal fund s - helps provide an 
answer. 

Al l of these s tud e nts a re pilrtici­
pants in the federa lly sponsored Col ­
lege Wo rk-Study Progrilm. This pro­
g ram unde rwrites SO pe rcent of the 
sa laries of students who work pil rt 
tilll e on their ca mpuses . Ca ltec h 
began to offer jobs through co llege 
work-s tud y in ·1 97ti. Ray Owe n, vice 
preS id e nt for s tud e nt ilffa irs a nd 
dea n of s tudent s, fee ls that the pro­
g ram mee ts an important need . 

"As edu ca tional cos ts go up, more 
and more young people need finan­
cia l a id to come here," he said. "This 
need has made il change in our at­
titud e about jobs for our s tudents. 
We used to pr efe r that they no t 
work. Ca ltech's aca demic progra m is 
d e mandin g . We wanted th e m to 
spend <lll of their tim e on the ir cla ss 
work o r in sc hool il ctivities, and we 
fe lt we cou ld mee t th e ir finan cia l 
needs through <lid. 

"Now, jobs are becoming an es­
sentia l pa rt of the finiln cia l a id pack­
il g e th a t w e offer. This is tru E' 
throug hout the country. We' re learn ­
in g tha t s tud ents ca n work eight or 
ten hours a week without hurting 
themselves academicil il y. In fa ct, ta k­
ing a pa rt- time job on campus often 
increase's th e ir motivation. " 

Nationa l s tudies support this con­
clu s ion, Owen SilyS . "S tudies indi ­
cate that s tud ent s who h<lve jobs on 
the ir cil mpuses feel more a purt of 
th e ir sc ho o ls than s tud e nt s who 
don ' t work," he ex plains, "a nd they 
do be tte r classwork as a res ult. So 
Co ngress has been increasing work­
s tudy fund s and decreasing studcnt 
loan a ll ociltions - especia lly s ince 
it has had problems on somc cam­
puses with 10iln defaults. " 

Although s tud e nts who hold 
part- time jobs do well academica ll y, 
Owen explains tha t Ca llech does not 
want freshmen to work. "Ad justing 
to the Institute and its acad emic de­
mand s is generally rough," he sa id . 
"We wan t freshme n to make this ad­
jus tment before they take jobs. So 
we try to meet the ir first-year fin an­
cia l necds w ith other kinds of a id ." 

He says that Ca ltech tries to milke 
cer t,lin thilt s tudents who do need 
fin 'l ncia l he lp ilre not crowded out of 
the c<l mpu s job milrket becau se of 
th e Co llege Work-S tud y P rog r'lm. 
"We know <l few non -nccdy s tudents 
who ha ve part - tim e jobs o n cam ­
pu s," he says. "Whnt we ' re lea rning 
is that if <1 professor wants to hire a 
s tudent who is n' t eligible for work­
stud y funding, he' ll go ahead and do 
so." He add s that the Financial Aid 
office has set up a fund th ilt pays 60 

pe rce nt of th e sa lari es of fore ig n 
s tudent s who Me no t e lig iblc for the 
federa l progra m. 

Wh e neve r poss ible - <lnd in 
ilbout 70 percent o f the G1SeS - s tu ­
dents a re matched w ith jobs re lated 
to their aca demic work. So me con­
du ct I"boratory research , some tutor 
in C" llech's Sa turday progra m for 
hig h school s tudents who ilre g ifted 
in sc ience and mathema tics, some 
become teac hin g ass is tant s, and 
some g rade pa pers. 

III Ihe lalJoralory of geochf'm i.q C/,lir P,1IIrr,on, junior 10m I3rikow"ki pf'C'p,l,.r~ .1 ~(lmpf(' of orl~,lIlh 
m,J( eridl 1f()111 d Sierrd meadow (or a/1a/ysi ... in 111(' l11.1 s .... . ~p('(lmrn(' /(\ r. I il(' samp!c' will hf' 1(' .~ I(' cI for 
pollution hy inc/u\ /rioll h-'.lrl. 

Ancient trees as thermometers 

-

Sdflluel Ep:,Le;n 

(Ol1 tilllU.:.·d from page I 

ranging [rom 9,50() to 22, 000 years 
ago. T hi s was th e p e riod when 
g laC ie rs cove red lllu ch of North 
America and then re trea ted , es tab­
li shing climate patterns as we know 
th em loday. 

Epste in and Yapp di scovered thilt 
th e cellul ose of trees th M grew a t or 
nea r th e time of ma ximum glilc iiltion 
(from 14,()OO to 22,OO() years ago) was 
ri che r in deuterium tha n th e cel­
lul ose of trees li v in g today. Th is 
sugges ts that conditions were mild­
e r, on the ave rage, and that win te rs 
were warmer and summers coole r. 
Coole r summers are sugges ted by 
other botanical data. 

Such a climate would mea n th a t 
the hu ge icc sh eets would melt in 
the summe.; ilnd would g row more 
ra pidly in th e winter becau se a ir 
flowin g over th em from the ocean 
would remain more humid a nd con­
ta in mo re pote ntia l snow to feed the 
ice ca ps. 

In a numbe r of in s t,l nces, .1 ~Xlr t ­

tim e job has in s pired s tud e nt s to 
think a bout s hiftin g their C<l ree r 
goa ls. Says Tom I3rikow s ki , w ho 
a nalyzes lead concent r<lt ions in so il 
for Clair Patterson, " I was planning 
to bccomc ,1 field geologist, but this 
work has m"de me think se ri ously 
about go ing into research . I'd <ldv ise 
a ny s tud ent here to ge t <l job in il re­
seilrch lab, even was hing test tubes. 
Therc 's no bctter way to lea rn about 
your own interes ts ." 

For o the r s tude nt s, the p<lrt - tim e 
job brin gs practica l, ca reer- reb ted 
ex periencc . S'lyS J:ric J: the rid gt', w ho 
works for r' hys ics I) rofesso r Jerome 
Pine in microcompute r and software 
d es ig n , 'Tm putting wha t I've 
le<l rned at Cil ilech into practi ca l a p­
plica tion. I have a chance to be orig­
inal and crea ti ve. There aren ' t many 
p laces where I cou ld have go tten a 
job so cl osely relatcd to my academic 
work so ea rl y in my C<lreer." 

Adds Scott l3ishop, whose job in ­
volves ne urobiolog ica l researc h, " I' m 
going to do grad uate work in ne uro­
biology, so I'm conducting the typc 
of research that I' ll be doi ng the n . 
I' m ge ttin g hand s-o n cxper ie nce, 
and I love it ." 

G reg Bone, who teaches an un ­
d crg rildu il te enginee ring l<lbora to ry, 
says he 's lea rning more through this 
expe ri ence than in some of his clas­
ses. "Yo u have to know materia l bet­
te r to teach it than to take tes ts," he 
says. "The chance for these kind s of 
jobs is o ne of th e bes t opportunities 
C l ltech offers." 

For profe ssors, too , the work ­
s tudy prog ram brings s pec i,ll 'T­

wilrd s. Says Ass is ta nt Eco nomi cs 
I'rofesso r Forrest Nelson, w ho hired 
James Jacobs to develop computer 
programs for s t<lti s ti cil l a nal yses, 
" He picked up my roug hly defincd 
conce pts and gave them fo rm . li e 
ca me back to me w ith ma ny more 
results than I'd ex pt'c ted. In thi s re­
spect, he's .1 typicill C lilech und er­
grclLi uElte." 

Happy s tudents , happy profes­
so rs, happy adminis tra to rs. The fed ­
e ral government mil y ha ve ,lChieved 
the imposs ible: a program that 
pleilses everybody. 

Paul: WHA president 
Rodman W. Pau l, th e Edward S. 

Harkness Professor of I li s tory <It C 11-
tech, is the ne w presiden t of th e 
2,400-lllember Westc rn His tory As­
soc iation. Active on the executive 
co un cil and editori<l l bOilrd of the 
·16-yeilr-old professional society, Paul 
wil l head the WIIA until Octobe r 
"] <)78. 

Thc WHA concerns itst' lf ma inly 
with the his tory of Ame rica wes t of 
the Missouri Ri ve r, but its inte res ts 
a lso embrace the Appalachian ilnd 
Mis s iss ippi Va ll ey frontier s. Its 
m embership includ es hi s to ry buffs 
and free - lance wr ite rs as wel l as pro­
fessional schol ars. The organi zation 
publishes the scholarl y Westel"ll His­
toricn l Qunrterly and s po n s ors a 
popular quarterly ca ll ed Alllericall 
\"'\>sl , owned and published by the 
Anwrican Broadcas ting Corporiltion. 
Pillll hilS be e n <l Ca ltcc h fa c ult y 
member since ·1947. 



CALTECH NEWS 7 

Th e Munger IIrrica na Library 

From Angola to Zambia in 1 00 languages 
O ne of th e exhibits in th e Munger 

Af riGlna Library in ea lt ech 's Baxter 
Ha ll is a big Denoyer-Ge ppe rt m,lp 
of Africil thilt mu s t be updClted il n­
nua lly. Ju s t as tha t troubled conti ­
nent 's politics, economi cs, lead ers, 
,1Ild spokesmen change, so do the 
n,1I11eS of nat io ns ,l nd their geo­
g rap hica l areilS. An ,lVerage of 60 
nilml'S o n th e map cha nge every 
yea r. No wond er it 's been hard for 
the averilge Ame rica n to keep up on 
Africiln geography. 

Th e Munger Africa na Library en­
joys il n e nviable repu ta tion as an ex­
tr,lOrdinary resource for all kinds of 
information abo ut th e nation s in 
s ub -Sa hara n Afri cil. Its locil tion a t 
Cil ltech Illay seem somewhil t be wil ­
d ering, beca use the Ins titute 's mil jor 
cla im to filme is no t as a center of Af­
ri ca n s tudi es. And it is quite diffe r­
en t from mos t unive rs ity specia l li ­
bra ries in that it does not be long to 
il ny pa rt of the ins titution in which it 
is housed . 

Th e co llection of 26,000 items -
ran gin g from Angolil to Za mbia - is 
the propl~rty of Edwin S. Munger, 
Ca ltec h 's on ly professor o f geog­
raphy. He s ta rted th e col lec ti(lIl of 
books, jou rna Is, ma n uscri pts, le tl"e rs, 
maps, pamphl ets a nd other ephem ­
era, ,l nd works of art whi le he wa s a 
s tud e nt at T h e U ni ve rs ity of 
Chi cago. He made hi s fir s t trip to 
Afri cil in 1947, financin g th e trip 
with the w innings of some serious 
(t hat is, non-pe nn y ante) poker play­
in g during World Will" II. 

Munger spent the year 1949-50 a t 
Ma kerere Univers ity in Ugand a on 
the fir s t Fulbri g ht to th e Bri ti s h 
Commonwea lth . Afte r receiving his 
d oc to ra l d egree fro m C hi cago in 
195] , he joined th e America n Uni ­
ve rs ities Field S taff progra m to con­
tinu e hi s in ves tiga tions of politicil l 
chilnge in Afri ca. This program in ­
volved a series of two-yem s tints in 
th e fi e ld inte rspersed with a yeil r 
ba ck in th e U .S . repo rtin g to 
membe r uni ve rs ities. 

A famous milp 

Cil ltech WilS one of the schools on 
Munger's lecture schedul e. H e SilyS 
that the firs t time he visited th e Ins ti ­
tute (i n 1951) he WilS directed to the 
o ffi ce of De,lIl of the Faculty Earnes t 
Wa tson. The dea n, who was a no ted 
bibliophi le, looked up a nd sa id , 
"You ' re th e miln who's inte res ted in 
Africa, men't you ? I hilve something 
fo r you ." He then presented Munger 
with a fa mous map of Africa by O r­
teliu s, publi shed in "1 570. Munge r, 
speechl ess, he says, a t th e generos­
ity and th oug htfulness of th e g ift, 
d ecided on th e spo t tha t Ca ltech was 
a most remarkable place. 

Two o th e r peopl e who ca m e to 
know Munger a nd to apprecia te hi s 
scholarship on hi s three subseque nt 
vis its were Halle tt S mith and Lee 
D u Brid ge, a t th a t time di v is ion 
cha irman and pres id e nt of Ca ltech, 
res pec ti ve ly. T h ey both wa nted 
Munge r for the Ins titute, so in 1961 
they offered him a fa culty appoint­
men t. Mun ge r accep ted the ir o ffe r ­
he li ked Ca ltech - but w ith the pro­
viso tha t they m<lke space ilva ilable 
for his books, w hich he felt were es­
se ntia l for first- rate teaching. He a lso 
felt that till' In s titute co uld no t be 

ex pected to buy them; by this time 
th e co llec ti o n h,ld g rown until it 
threa te ned to ove rwhelm hi s office 
a nd hi s home . When the Donil ld E. 
Bax tel; M.D., Ha ll of the Humanities 
il nd Socia l Scie nces was completed 
in 1971, the Afri G1 IlC1 Library moved 
into a ge ne rous ground floor corne r. 

If th ilt sound s like a simpl e mov ­
in g operil ti o n, it s hou ldn ' t. There 
was n't any thin g s impl e <lbo ut it. 
Even then, th e coll ec ti on included 
th ousa nd s of items, none uf w hich 
had ever been ca t<lloged . No one, in ­
cluding Munge,; reil il y knew w ha t 
was th e re . Obv iously, th e collection 
had to be insured, and so afte r th e 
items were plilccd on th e shelves by 
country, th e Ca ltech photog ra ph er 
took pictures of them as a s topga p 
id e ntifi cat io n m eas ur e. Librilri a n 
Chil rl ene Ba ld win s tart ed to bring 
o rd er out of chaos. 

Finding out what he has 

hundred la nguages und have tre­
me ndous scope and de pth. Some of 
them are o ld miss iona ry s tudies, and 
they incl ude some o rig ina l lin guis tic 
i nvestiga tion s a nd prima ry co ll ec­
tions of folk lo re. 

Bes id es th e books und journil ls, 
th e li brary has "vertiGl l fi les" -
c lippin gs, touri s t fo ld e rs, xe rox 
copies of ma teriul , cut-up jou rn 'lls. 
The ra pid changes in every Afri ca n 
country's politicil l situation ma ke th e 
vertica l files a gold mine for current 
information, a nd th ey a re in co n­
stiln t demand by th e politica l scien-

man uscripts and le tte rs . O ne docu­
me nt , for exa mp le, was writte n by 
Vasco de Gama in "l 5'ID , and ano ther 
is from Angola and is d a ted 1690. All 
the Idters have ye t to be annota ted, 
a nd the ma ps a nd works of a rt a re 
on ly now be ing class ified . 

The li brary is, of course, fo r the 
use of schola rs, il nd some of th em 
are Mun ge r 's ow n s tud e n ts; las t 
spring 63 (il lm ost 10 percent of the 
und erg rad ua te s tude nt body) were 
enrolled in his electi ve course, Afri ­
can S tudi es. Th e Africana Libra ry 
a nd its o rig ina l source ma te ria l make 

The situa tion has improved s ince 
then . In 1973 the form er editor of 
the Ccog raphicn l Review in New York, 
Wilm a Fa irchild , turned up in 
Pasade na - and in Munger 's offi ce 
looking for pa rt- time work. S he was 
la ter joined by li brarian Jud y Nolla r, 
and the two have spent th e las t two 
o r three years "fi nding out what he 
has." They have completed il n in­
ventory of the books a nd sorted out 
duplica tes. Some 20,400 books are 
now cilla loged by country, we ll over 
6,000 of th em dea lin g with South Af­
rica il lone. S ubject and author cata­
logs are ilmong Munger 's p lans for 
the future. 

In lile Munger I\{ricana Lihrary, Fclwin S. Munger ~llldies one of l /)C' 26,O()() ilf'fll 'i in hi .;; ('ol/('(.Iiun : ~I 

hook ol lhe' F,,,( India Compan y c/,lled 1658. 

C rea ting these ca ta logs will be no 
simple l1l il tte r. The books in the li ­
brary a re w ritte n in mo re than il 

ti s ts on th e Institute filculty. Need ­
less to say, the re' s work to be done 
on the m, too, a nd Ned Munger 's 
ga rilge has piles of newspilpe rs wilit­
ing to be clipped. Th e re a re il lso 

Drop Day with a vengeance 

Drop tidY the (in~!I clay for studC'l1l r; 10 drop c/a 'i'i (,S-Wrl 'i cummemurated .It C.:l/ lech this year with 
11fl1J 'i lJal flelir. A Ie lev; !l ion movie, " I he Inifialion of Sarah," ahoul fI cull(1)f:' ) llIdenl with the abilit y to 
movf' objrrfs Vi,l p~ yc. hie puwer~, W(i~ iJein!; filmed on campus, and one scene fC'afufC'c/ the a/fcmpt 
to drop a piano on r1 vic tim . S fIJril'nt ~ dnd !> l(df gathered to wa lc h as the piano was ho i .'i tf'ri, via 
n<1lura l It.'chn(J logy, /0 the arches brfwf'C'n Cafes r1 nd O,lhney, Cl nd liwn toppled. 

it poss ibl e for th ose s tu de nts to prac­
ti ce "rea l" schola rship, and Munger 
urges them to publis h the resu lts if 
possibl e. So m e s ucceed . Several 
yea rs ago Alex Lid ow wrote an essay 
(w hi ch placed third for Ca ltec h's 
George G reen Pri ze ) on a lon g un ­
pub li s hed le tte r from th e G riqu a 
C hi ef Adam Kok in 1851, colllpl il in ­
ing about his trea tme nt by the Boers. 
Maurice Zwass was the firs t under­
g radua te ever to give a paper before 
th e Libe ri an S t'udi es Association a t 
th e University of Indi ana on hi s hi s­
torical a nd biologica l detective work 
on a le tter written by a black Ameri ­
can missionary from Liberia in 1847, 
the year the na tion was found ed . 

O ne offshoot of the library is the 
Ilfricn l1n Library NOles, a bimonthl y 
publica tion . The Noles were s tarted 
in 1970 with tra nscripts of ta lks by 
dis tinguis hed vis itors to Mun ger 's 
seminars. They now include unpub­
li sh ed his tor ica l ma nuscripts a nd 
current fi e ld research. The lates t is­
su e, number 43, features a colo r 
photogra ph of il s ton e bird from 
the Zimbabwe ruins a nd conta ins il 

lon g inte rvi ew Mun ger had w ith 
Rh od esiiln na ti ona li s t Ndabanin gi 
Sith ole. 

Ned Munger mad e hi s 42nd trip to 
Africa in 1977. In th e 13 yea rs overall 
he has spent in Afrieil , he hilS been 
in every country a nd the major off­
sho re islands of the continent . A nd 
everywhere he goes, he seil rches for 
additions to the Africana collec tion . 
His favorite ta le is about meeting his 
o ld fri e nd Pres ident Az ikwe of 
N igeria on his knees before some 
books helves in th e third subbase­
m e nt of a books to re in Z uri ch . 
Turn ed out they were both looking 
for Africa na. 



B 

1935 
IlYRON N. IN MAN, MS, relired from Du­
Pont on Aug ust 3 1 J rter 41 yeM s. H e Wi)S pro j­
ect engi neering superintende nt fo r th l' Mem ­
phis plallt. He w rites, " I moved to th e Sl.', lltic 

(l r(:'(1 to be close to most of rny relali ves and 

e njoy th e beautiful country, do sOllle sa ilin g, 
a nd s tar t ,1 ~ l1laJi dCvl'lopme nt p roject in the 
combin ed field ... o f ch em ic;l! ilnd I11tx han ictl ! 
e ngineering 

1936 
ROBERT C. HEITZ, a research fell ow wi th th e 
Dow C hl'lTlic<l1 Company, was awa rd ed the 
john Fritz M(' cial for '1978, th e highest award 
in th e cnginct' ring profession, in November i.1t 

th e fl llnuaJ m ee ling o f th e AmeriCi.l ll In stitute 
of Chemicfl i Enginee rs in New York City. Rc ­

cipients are chosen by re prcse nt~llivcs of pro­
ft'ssional engineering societ ies. Among th e 
previolls recipien ts ;lrc Alexa nder G raham 
Bell , Thomas Edison , <l nd C uglielmu Mar"('oni. 

The 4'I -ycar Dow employt'e has served in re­
search with th e compa ny's Wes tern Division 
in Pitt sburgh J nd WJlnut Creek, CJ liforni a, 
s in ce 1'13Y. Heitz's ilCcUlTlpli!:;hn1(:'nts include 
research in hollow fibe r techno logy, i1S wl.:'l1 irS 

developm ent of the firs t mJjor thermal pro­
CeSS for producing perchoroe th ylene and ca r­
bon tet rachl oride; deve lo pm ent of a unique 
so lution process for prod ucing hig h -den sity 
polyethy lene; and a number of d eve lopmen ts 
which figure promin e ntly in Dow's current 
lin e of agricu ltura l prod ucts. 

ANGUS E. TAYLOR, Ph D, has retired to the 
Berke ley a rea with Mrs. Tay lor a nd an ac­
cumul a tiun of titl es : ch ance llo r emeritus of UC 
Sa nta C ru z, unive rs ity provost emeritus of 
th e UC systemw id (, adminis tr'atioil , i.H1J pro­
fesso r o f mathematics, eme ritu s , of UCLA 
and UC Berkeky. His se rv ice to the UC sys­
h:'m spa nn ed 39 yt'<1rs. 

1937 
ARTHUR HEMMENDINCE I< , Ph D, retired 
in june 1'177 from th e s tilff of Los Alamos Sci­
ent ific LaborJtory w h e re he was group leader 
in neutron (t n d rad ialion phys ics. 

1938 
ELBURT r. OSBORN, PhD, rdired on june 
30, 1977, as Disting ui shed Professur, CI:.'ophys i­
cal Laburatory, Carnegie In s titution of Wash ­
ing ton . He wi ll con tinu e hi s re~ea rch program 
invo lving hig h - te mpefi'.ltun.:', hig h - press ure 
experimentation o n th e origin uf volca nues. 

1944 
WARREN C. SCHLINCER, MS '46, PhD '4Y, 
was e lected a fellow in th e AmericiJn In stitute 
of C hemica l En gineers for his contribution t"O 
COJ I gasifi cil tion technology. He also received 
thE:' A IC h E' s So uth t:rn Ca lifur ni a Sec ti on 
Technical Achievement Award in 1976 for o ut ­
s tand ing accom p li s hm E:'nts in developing new 
hydrocarbon prucl.:'~sing techniqu es. Schlingcr 
is manJger of 'li;!xaco Inc.·s Research LiJborc] ­
to ry in Montebello, Ca lifurnia. He li ves in 
PClsadena. 

1945 
DUDLEY !l. SMITH was elected president of 
th e Inte rnational Lice ns ing Executi vt:~ Socil.:' ty 
a t its an nual wurld congress in Tokyo . lI e is 
seni or licenSing coordin iltor for the Cela nese 
Corporation a nd lives with hi s fam ily in 
La rchmo nt , New York . 

MERRITT A. WILL IAMSON, M S, wa s 
award ed th e 1'177 C hiln ce ll or's C up from 
Vanderbill Unive rSity, w h e re h t, is O rrin 
Henry In g ram Dis ting uis hed Professor uf En­
g ineering Manage m ent . Th e aWJrd is for " the 
grea tes t contribution outside the ciass roon""l lo 
s tudent- faculty relationships." 

]946 
JULIAN D. COLE, MS, Eng, PhD '49, received 
the LB . Laskow itz Award for resea rch in 
aerospace e ng ineerin g scien ces, support sys­
tems, and compon ents from the New York 
ACild crny of Scit:nces ilt th e flJ1 nu fl l l11 t:'e ting in 
December. Cole, professur of en ginee ring and 
i1pp liCd scie nces, n1t.'chan ics and s tru ctu res 
d epartment, UCLA, received a gold m eda l 
ilnd ('ertifica te uf cit(ltion fur bas ic rese(lrch in 
aerodynami CS. 

1948 
BENOIT MANDELBROT, M S, Eng '4Y, who 
h as been an IBM fe ll ow since 1974, has used 
his fellow s hip to w rite a bouk, rm cta} ,<;; Porm, 

Chance, and Difll l! II Sioll. Mi-1I1dt'lbrot lives in 
Yorktown He ights , New York. 

EUGENE B. ZWICK is president of Zwick 
Energy Resea rch in Str nta Ana, Ca liforn ia, 

CAlTECH NEWS 

PERSONALS 
formed ill '1'17L A nl:1in product is th e 
cryogeni c vapori ze r sys te lll , utili/.in g low­
e mi ss ion, (I"nl t:.' ll'ss co mbu s tio n . The co m ­
PJn y w ill m(JV(' into i1 nl:.'W Hunting to n Be.:1ch 
pl ant in mid - I'17H. 

1953 
RI CHARD M . j ArrE has started a practice in 
th e San Fmnci sco B.:1 y ,Hea as a managem e nt 
co ns ultant s p('<:idli z in g in corpora te s trJ tegy. 
r:onnerl y a m~)n 'l gemc nt c()n ~ lIltant with .1 

Bos ton g roup, hf' was mos t recently dirt'ctor 
of corporate planning for K"1i scr Indu stries and 
Ka ist' r S teel. He lives in Mor.:1g.:1, Cil liforn iJ. 

1954 
JOE H . MULLINS, MS, PhD '59, has been 
named director of tht' Switching Opem tio ns 
System s li1boriltory fi t Be ll La bs in Columbus, 
Ohio. He re he is res pon sibl e for desig n (l nd 
d eve lopm e nt projects cuncerned w ith ce n ­
Irilli z ing .. lnd i.llrlomHtin g ildl11inis tTilli o n of the 
te lephone sw itchin g ndwork. Mullin s joined 
!lell Lobs in 1%7. 

1956 
WILI.IAM K. PURVES, formerly professor 
a nd h ead o f the bio logic(li scie nces gro up <."It 

I h I:.' Un iverSity o f Connecti cut , has been .:1p­
puinted th e firs t S tuart Mudd Professo r of 
Bio logy at II .... lrvey Mudd C ollege, C lare m ont, 
Ca lifornia. 

1958 
WILLIAM M. KERN writes th at in Dece mber 
he m<.lfr ied C ha rlotte C ho-Lan Lee, nil attor­
ney, and " I think this occas ion warrants a 
noUce in th e Cal tech Ne'ws. " Ke rn is senior de­
velop me nt e ng in eer at S&S Co rruga ted Pape r 
Machin e ry Company in Brook ly n , Ne w York, 
where he is res ponsible for control system s . 

ALLEN KLINGER, MS, we s promoted to pro­
fessor in the UC LA compute r scienct:' depa rt ­
m ent in jul y 1977. He has been working on 
m(ln-compute r inte raction wi th image datJ. 
He li ves in Westwood with hi s wife, fI 

son , 10, and il daug hter, 1. 

1960 
STANLEY A. SAWYER, PhD '64, writes: " I am 
i.I vis iti ng professor (ha lf-time) in the dep.:1rt ­
ment of m,lthcm<1hcs il t th e Un ivt:'rs ity of 
Was hing ton in Sea ttle , and have been spend ­
in g ~lt leas t hillf uf my tim e work in g on 
ma thematica l problems in popu la tiun gt:net­
ics. For the previous two yea rs I was cha ir­
man of th e math e m a ti cs department at 
Yeshiva UniverSity in New York City./I 

1961 
ALEXANDER F. GOETZ, MS '62, PhD '67, 
and CHARLES ELACH I, MS '69, PhD '7'1, are 
principa l in vestigato rs a t jPL for two of the six 
scientific ins trumt:nls chusen by NASA for the 
first shuttle flight s (to be launched in jul y 
'1 Y7Y) with a scientifi c pay load o n board. 

EDGAR r. KIErER, PhD, professor uf chemi, ­
try a t the University of I la waii , lectured to h is 
undergraduClte orga nic che rnis try class o n Hal­
loween while dresst:'d he(l d to loe as Darth 
Vade r. H E:' says hi s ins pimtion derived from 
reading abOlrt a s imilar s tunt by Cililech Pro­
ft:'ssor Harry Gray, but th(lt "it took th e dark 
lord frum 'Star Wars' to provide (I rule m odel 
with which I could identify." li e describes the 
rc-creatiun of th e cos tUJ1'le frum scrap m e ta l 
a nd pla s tic as "one of th e m os t sJ ti s fyin g 
things I've ever d o ne; w earing it provided 
such (I n ove rw h e lmin g sense of power I could 
hardly bear to take it ofr." 

AL IlERT W. "IlUZZ" MERRILL, M S '62, has 
been working s in ce 1967 as a communi Ci.1 lio n 
system s analyst at th e Aerospace Co rporation 
in El Segundo . Recently h e bega n to work on 
his own as a finan cial cons ulta nt Jnd tax pre­
pare r. He writes "Most of m y lim e I s pe nd as­
sis ting with es t (Erh a rd Seminar Training) 
w h ich is very sa ti sfy in g. My re l(l ti on s hi ps 
w ith my famil y m c great il nd I'm guing with a 
wonde rful g irl w h o loves il lH.i I love tottl1ly. /I 

1962 
SIDN EY R. COLEMAN, Ph D, was th e recipi­
en t uf the nuri s Prt'gel Award fo r research in 
nu c le ,H p h ysics and nu c lca r e n g inee rin g 
from Th e New Yurk Academy of Scie nces al 
the a nnuil l mee tin g in December. A co n ­
tributor to th e fi e ld of e lemen ta ry parti cle 
ph ys ics, Cole man is il lea d e r in th e d evelop­
m ent of mod e rn fie ld theory. He is professo r 
of ph ysics at Harvard Un iversi ty. 

IIOWARD T. HILTON left IllM ilS i1 sl'nior en­
g ineer in r\ovember 1977, Vii.l a medical di s-

ch;u ge, afler a s troke in P)75 . Il l' wrih's, " I 
wi ll be goin g to school to ta ke m" ny of the 
courses I didn't h,1\'(' timt' for Jt Tt'ch , an d 
il lso thin kin ~ serioll s ly of how I mig ht bl' of 
som e se rvice to the world in tlw nl',lr future. 
It is wit'h s" dn ess thJt I leave IBM , but with 
thou s(l nd s of hours that I had not counl ed on 
rlvdil il blt' to ml'." 

1963 
N ICHOLAS j . TURRO, PhD, r<,cl' iVl'd th e 
h t'drl i'md Crt:.'gory Ha lpe rn AWilrd in Pho to­
che mi stry from Th e NI::'w York Academy of 
Scie nces a t the an nu ,d mel'ting in December. 
li t. ... W,lS rl'cogni zed fo r his out s t ~H1din ~ ("llll­

tributio ns to th e gen (:'r(1 1 th t'ory o f photo l"e,1(­
tio n and for his s tudies of tht' difft' I"I.:' nces in 
th e chemis try of s in g ld ilnt.! triplet s ill te 

ketones. Tu rro is professor of chemi stry at 
Columbi " Uni versity. 

1965 
TOM K. GREENFIEl D has been appoin ted 
coordinato r o f s tud ent services rt.:'st:'(1 rch a nd 
counseling psycholog is t in th l' S tud t'nt Coun ­
se ling Centt: !" ilt W':ls hing ton S tate University 
in Pullm<ln . 

1966 
PHILIPPE L. MAITREPIEI<RE, M S, PhD '69, 
hi s wife, M~1r i e, i.lI1d tht:ir two children moved 
from PJris to Albertv ille in th e French Alps 
(nea r Geneva <I nc! C rcnoble) I(ls t February. He 
h iJS a new position (IS h t:'(1d of s tainless s teel 
resea rch ~l t th e Ug in e-Aciers Research Cente r. 
U.- A. is a lea ding specii"llty s teel comp,my ,lnt! 
il branc h of th e ll1ultinJtionJl Pcch in ey ­
Ugine-Ku hlT11 il nn Compan y. He w rites lh., t 
hi s new job has illrC(H.:iy led him to ja pa n and 
C h icago. A1 the October mee tin g of th e 
Frt' nch Metll llurgicJl SOCie ty, he W~lS the recip­
ient of the' yeiJ rly RI ST award fo r me ta llu rgica l 
research . li e .1 nd hi s fa mil y hope to visit 
Californi<l nnd es pcci;1I1y Ca ltech in t'h e nex t 
two yeJrs, h e say s. 

WALLACE L. OLIV ER writes, " I alll pleased 
to announce to my fe ll ow il llllnni the birth of 
my dilu ghte r, Il c lcn Eli zil beth , on August 17, 
1977." O liver is n seni o r pn tc nt iltturney for 
S tandard O il CompJn y of Indiill1a in C hi cflgo. 

DAVID B. POSNER rl'cl'ntly colllpleted his 
pos tgrad uate trainin g ~lnd on janua ry '1, 
197H, WilS a ppointed ass istant professor of 
med ic in e J 1 th e ' Univ e rs it y of Maryland 
School of Medicine. 

:1967 
GRECORY R. SIIUPTRINE writes from Aus­
tra li a, "My pos iti o n as s uperintend e nt of 
technic(l l se rv ices (I t Au s tralian O il Refining 
continues to be a cha ll enge, il very e nj oyable 
une. Th e majo r change to my life in th e last 
three yei.lrs, howeve r, has bt't:n frum th e a rri ­
va l of my firs t chil d, iI daughte r, named Re­
beccil, in Milrch '1976." 

1968 
ERNO S. DANIEL received his M S and Ph D 
in che mi s try fro m UC SJ n Diego a nd his MD 
from th e UCLA Schoo l uf Medi cin e. H e 
writes, " I ,111' co mpleting my res id e ncy in 
in h:'rn(l I mt:'di cine (It UCLA and ha ve accepted 
(l position as internis t with the Sa nta 13arbJra 
Medica l Foundation Clinic in Santa BJrb<1ra, 
C(l liforniJ, as o f Augu st 1, 1978." He married 
Martha Pe~ls l ec, i"l C(lJ'diology nurst' frum S till ­
wa te r, Minnesot<l, in Au g us t 1'176. Th e ir first 
child, Kri s tin il Eli zi1beth, was born un Octuber 
13, '1977. 

NORMAN M. WHITELEY received his PhD 
in biochemis try from Harvard in 1974. He has 
been wo rking for DuPont in Wilmington , 
De laware, marke ting the au to mati c cl ini ca l 
a na lyzer, which a utomates blood ch e mis try 
tes ts in hospitil l li1bor(l tories. 

1969 
JEFFREY C. HECHT announces th l' bi rth of i1 

second d(lughte r, Jolyn, u n Jul y 3'1, '1'177. li e is 
mana ging editur of Lase r FoclI s magazine in 
New ton, Mtlssach use lts. 

YILMAZ L SA IIINKAYA, PhD, and his falll ­
ily are in S unnyval e, Ca liforni i1, i1 fte r s~X'nd ­

in g Ihree yeil rs in Turkey, w he re h e completed 
compul sory military service for th e Turki sh 
army. In Turkey, h e h e lped to organ ize a 
hig h - technology compa ny prov iding control 
syste ms ~l nd compute r cons ulting serv ices to 
one of th e country's larges t indu s trial com ­
panies. He was ge ne rJ l nlJ ni.lge r of this com­
pany, BIMSA, when h e returned to work for i1 
former I.:' mployer, Control Data Cn rpor<., tion. 
li e is il s l'niur con sultiln t o n e ne rgy a nd s illlu ~ 

lation se rvices wi th CDC. 

1971 
RONAL.D j . LIPI NSKI I'('ce ived MS dud PhI) 
d egrees in nuclear engineeri ng from the Un i­
vers ity of Illinoi s .It Urbanrl in '1973 (lnd '1976. 
Afte r a yt.'ilr wi th the rt.'iH.:tur a na lys is ;'111<.1 

si.l fe ty divis ion at Argonne N<.)t io rhl l L lb, Iw 
w ill soon begin work w ith Ih t' fas t rt'ac to r 
s afety prog ril m ell Smldi il Laborat'o ries in Al­
buquerq ue, Nt..'w Mexico. 

1974 
"ICI-IAI~I) L. BAKER writes, " In August '1976 

I ret'urned from (I mos t I" t'wmding two-ycar 
miss ion to nor thw es tern Argent in .. 1 for the 
C h urch o f jes us Chri s t o f La tter ]),lY ~<l illt s 

(Mormon C hurch ). You can in1dg ine my fl'(· I­
in gs w he n I hea rd of th e 7.4 eilrthquilkt: there 
un Nove m ber 23 . I lived fo r 5 m on th s in 
Cfl llcete - th e s m a ll tow n hit hi.lrd est by the 
quake. Whik th ere I won dered mJny tim es 
whilt would hap pe n to th e (ldobe building I 
s lep t in , s houl d th t' re be J Sl'vt:.'re tremor." 
Afte r re turnin g to th e U.S., B~lker joined 
Ilug hes G round Syste m s C roup in Fuller ton, 
Ca lifornia, as a m embe r of the tech n ic<r 1 s t.:1ff 
a nd i.l partiCipant in th e firm 's fellowsh ip pro­
g ra m . In Jun e he wi ll receivl:' his MS in l'it'c­
trica l e ng inet' ring fru m USC ilnd wil l th e n 
continu e for i1 I-'hD in ctJlnrnunicatiuns. li e 
(ldds, " For a ll you ex- Rudd s , BD marri ed 
someo ne e lse, su I' m s till look ing .. 

AN ITA CI~AI'TS - LiC HTY received her PhD 
in bincherYl is try from Cilmbrid ge Uni ve rs ity, 
Engl(lnd, in Jan uary. S h e is a sen io r scil'ntifi(: 
officer with R:lI1k s, Ho ui s, McDo ugi.l ll Re ­
st..'<ud, Lid., tl Imgt:.' bi.lkery com pan y, ,""It thL'ir 
resea rch Centi.'r in Ili b h Wy(ombt,. In Augu st 
'1975 she alld ROCER A. UGIITY, Wi '72, 

wert' divorced. 

'1975 
SYLVAN A. JACQUES, MS, received his rhD 
from the departme nt of as trogeoph ys ics a t th L' 
Un ivt'rs ity of Coloradu, BouldlT, in Dece rnbl"' r. 
H e is a vis itin g scie nti s t for th e Nationil l 
Ce ntt' r for Atmos pheriC Rl'scarr h , Ili g h Al ­
titude Observa tory, in Bo uld er. 

OBITUARIES 

1916 
KENNETH W. RICH all December 10 in 
I3 nker!-> fi e ld , Ca li fo rnia. 

1920 
DONALD D. SMITII on October 10 ill New­
port Beach , C alifornia. 

1921 
GERAI.I) A. I.AVACN INO on Sep tember 22 . 
H e W,""I S re tir ed and li v in g in 1.i1kcpu rt , 
Ca1iforni(l. 

TRUMAN F. McCREA in july. I Ie had bl'e ll 
li ving in Rogu e R ive l~ Oregon. 

1926 
ROGER B. S. HRYAN of a heart attack ill Au­
g us t. li e li ved in Sa n Diego. 

1931 
ADAM T. ZAHORSKI in August. li e is sur­
vived by his w ife. 

1944 
II AI. E FIELD in June of ('i1 I1 <"·l'f. I-Ie had livt.·d 
in BalboJ s ince 1'151 . A ft e r working brie ny <IS 

il civil t.: n g inl:'er~ he turn('d to his g rl'ates t luvt:, 
yilcht des ig ning. Ilis prufessiona l ca rt:c r in 
this fi e ld included a s tint with Will ,l rd Boa t 
Works when he dt's ig n ed Ihe Vega 30 J nd 
Veg(l 40. li e wun miljor trophi es in th e 1954 
and '1957 Newport - tn-Ense nad n rJces with a 
gaff- rigged cutte l~ Re negadl::', hi s firs t y'lcht. 
foollowin g his d eJ th , a nee t uf Y(lchts with his 
frie nd s o n board crui sed in s il en t tribuh ' 10 

off-shore wa ters, wh ere hi s ilshes were SC(l t­

te red at sea. 

WAYNE C. TIMM, M S, on Novcmbcr '17, 

'I Y76. 

1945 
I .AWRENCE D. ELY at Redondo ileach, 
Ca lifornia . He W<lS (I reti red U.~. Air Force 
('o lor"1(:'1 imd is s urvived by his wife, KJtherine, 
hi s daug hter, Barbara, dnd hi s son , Daniel. 

1950 
ALBERT E. McLEL LAN, MS '5'1, in ea rl y 
1977. 


