
IN THIS ISSUE . . .

EPSc in  Ac tion
yNew Pro gram

y Ed i tors

yNew Book

Cur rent Re search
yMin er al ogy

y Toxic Trace El e ments

yMoon Ge ol ogy

y Seis mic Ex per i ment

Stu dent Life
yA Chil ean

yNew Grad Stu dents

Field Notes
yWest ern Pa cific

y Yel low stone

yMauna Kea

EPSc Fac ulty

Re cent Pub li ca tions

Alum ni Up dates

New Employees

p Message from the Chair
Greet ings to ev ery one! We had lots of good feed back from our

pre vi ous news let ter so we thought we should get an other one to you.
It has been a very busy year.  Mi chael Wysession was hon ored this
spring with the St. Louis Sci ence Acad emy In no va tion Award, which
rec og nizes sci en tists un der age 40 who have exhibited great po ten tial
and emerged as lead ers in their fields. Larry Haskin and Everett
Shock re ceived two of the First An nual Out stand ing Fac ulty Men tor
Awards given by the Grad u ate Stu dent Sen ate of Arts and Sci ences
for com mit ment to grad u ate stu dents and ex cel lence in grad u ate
train ing. Our new build ing is in the fi nal stages of ap proval. We are
also gear ing up to search for an ad di tional geodynamicist to start in
the fall of 2001. Per haps the most sig nif i cant event this year oc curred
at the Meteoritical So ci ety Meet ing when Meenakshi Wadhwa, PhD
1994, won the Nier Prize for out stand ing pub li ca tion in the field of Me te or ites and Plan e tary
Sci ence by a sci en tist youn ger than 35. Ghislaine Crozaz, her PhD ad vi sor, gave the in tro duc -
tory ci ta tion be fore Mini gra ciously ac cepted the award.

The new U.S. News and World Re port has ranked the de part ment’s grad u ate pro gram as 23rd 
and our geo chem is try pro gram as 10th in the coun try. We are very proud of what we have ac com -
plished over the past two de cades and we look for ward to get ting even better. Please con sider
help ing us by con trib ut ing to the Wash ing ton Uni ver sity Cap i tal Al li ance Cam paign that is now
un der way. Let me know if you need in for ma tion about the cam paign and ways of giv ing. En joy
the News let ter. Please let us know what you are do ing, and stop by if you are in St. Louis.

p Haskin, Shock Rec og nized as Out stand ing Fac ulty Men tors, Others Honored
This past spring Larry Haskin, Ralph E. Mor row Dis tin guished Uni ver sity Pro fes sor, and

Everett Shock, Pro fes sor, re ceived two of the First An nual Out stand ing Fac ulty Men tor
Awards given by the Grad u ate Stu dent Sen ate of Arts and Sci ences. Grad u ate stu dents in the
Sen ate cre ated these awards to honor fac ulty mem bers whose com mit ment to grad u ate stu -
dents and ex cel lence in grad u ate train ing has made a sig nif i cant con tri bu tion to the suc cess of
grad u ate stu dents in Arts and Sci ences at Wash ing ton Uni ver sity. Ray Arvidson, James S. Mc -
Donnell Dis tin guished Uni ver sity Pro fes sor; Julie Mor ris, As so ci ate Re search Pro fes sor; and
Roger Phil lips, Pro fes sor, also re ceived spe cial rec og ni tion for ex cel lence in mentoring.

The Mentoring Com mit tee of the Grad u ate Stu dent Sen ate named Larry and Everett Out -
stand ing Fac ulty Men tors based on let ters that both cur rent and for mer Wash ing ton Uni ver s ity 
grad u ate stu dents wrote in sup port of their nom i na tions. The com mit tee was im pressed not
only with the pro fes sors’ clear ded i ca tion to pro vid ing grad u ate stu dents with the skills and re -
sources needed to suc ceed as schol ars, but also with their sin cere and ac tive in ter est in the
well-being of their stu dents. As Panjai Prapaipong, one of Everett’s grad u ate stu dents, com -
mented, “He en joys his work and al ways makes sure that his stu dents

Ray Arvidson

Con tinued on next page
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Con tinued from page 1
 and staff are also happy with what they do. Everett 
has proven that what re ally mat ters in grad u ate
schools is the re search ad vi sor.” Larry’s grad u ate
stu dent Ryan Ziegler agrees. “I have learned more

from Larry than from any one else while at Wash -
ing ton Uni ver sity.  Larry and the rest of our re -
search group are help ing me un der stand how
things work in all as pects of ac a de mia and sci ence
in gen eral.”

EPSC IN ACTION

p New Pathfinder Program in Environmental Sustainability
The Path finder Pro gram in En vi ron men tal

Sustainability  wel comed its first fresh man class in
Au gust. The pro gram, a suc ces sor to the Hewlett
Pro gram, gives par tic i pat ing stu dents a chance to
en gage in in ter ac tive study of the en vi ron ment
with a small group of mo ti vated un der grad u ates, a
se nior fac ulty mem ber (Ray Arvid son), and grad u -
ate fel lows. Through case stud ies and field trips,
stu dents are ex am in ing  is sues sur round ing en vi -
ron men tal sustain ability and the pres er va tion of
the en vi ron ment for fu ture gen er a tions. Field trips
in clude such di verse sites as the Mis souri River
flood plain, the Mojave Desert Na tional Pre serve,

and the Big Is land of Ha waii. While par tic i pat ing in 
the Path finder pro gram, stu dents may pur sue a
ma jor in the sci ences or math e mat ics in the Col lege 
of Arts and Sci ences, or a ma jor within the School
of En gi neering and Ap plied Sci ences. In ad di tion
to tak ing the Path finder core courses, stu dents also 
take courses tai lored to their in ter ests and ma jor.
The Path finder pro gram sup ports the con cept that
tak ing in ter re lated courses and learn ing both an a -
lyt i cal and tech ni cal skills will help the stu dents not
only com plete a se nior year “cap stone” re search
ex pe ri ence, but also fur ther their re search ca reers
or grad u ate stud ies

p Hofmeister and Dymek Edit ‘Amer i can Min er al o gist’
Pro fes sor Rob ert F. Dymek and Re search Pro fes -

sor Anne M. Hofmeister con tinue as Co-Editors of
the Amer i can Min er al o gist, po si tions that they have held 
since Au gust 1997. The Amer i can Min er al o gist pub -
lishes orig i nal sci en tific re search in the fields of min -
er al ogy, crys tal log ra phy, geo chem is try, and pe trol -
ogy. It is the flag ship pub li ca tion of the Min er al og i cal
So ci ety of Amer ica.  Bob and Anne are both fel lows
of the society. Anne is the first fe male ed i tor of the
jour nal in its 85-year his tory.

Bob and Anne have over seen sev eral changes
while ed i tors, in clud ing ex pan sion of the jour nal
from 6 to 8 is sues per year, and a now-completed

tran si tion to desk top pub lish ing for manu script pro -
duc tion, which has helped to en sure a rapid and on-
 time pub li ca tion. As their first of fi cial ac tion as Ed i -
tors, Bob and Anne added a sub ti tle to the jour nal,
which now reads: “An In ter na tional Jour nal of Earth
and Plan e tary Ma te rials.” This sub ti tle re flects the di -
ver sity of sub ject mat ter as well as the au thors of ar ti -
cles, since more than half are based out side of North
Amer ica. Ar ti cles from the Amer i can Min er al o gist are
the most widely cited in the field, and the jour nal is
con sid ered the in ter na tional stan dard for ex cel lence
in min er al og i cal stud ies.

p Criss De fines ‘Prin ci ples’
Pro fes sor Rob ert Criss’ new book, Prin ci ples of

Sta ble Iso tope Dis tri bu tion, pub lished by Ox ford Uni -
ver sity Press, ex plains the vari a tions of sta ble iso -
topes found in nature in terms of ba sic phys i cal
prin ci ples. Bob of ten found that many lead ers in
the area of sta ble iso topes were un able to an swer
ques tions about the prin ci ples of the field. This,

along with years of teach ing courses on sta ble iso -
topes, led Bob to the con clu sion that a book was
needed that fo cused on fun da men tal prin ci ples
and ap pli ca tions. Prin ci ples of Sta ble Iso tope Dis tri bu -
tion pro vides an ex cel lent ref er ence for re search ers, 
as well as a com pre hen sive re source for stu dents
tak ing courses in sta ble isotope geo chem is try.



DEPARTMENT RESEARCH

p Experimental Mineralogy In Situ on the Sea Floor
By Jill Pasteris

Pro fes sor Jill Pasteris and her col leagues, re search 
sci en tists Dr. John Free man and Dr. Brigitte
Wopenka, are col lab o rat ing with ocean og ra phers at
the Monterey Bay Aquar ium Re search In sti tute
(MBARI) in Moss Land ing, Cal i for nia, and chem i cal
en gi neers from Col o rado School of Mines. From
their re search ships, the MBARI group un der Dr. Pe -
ter Brewer de ploys ad vanced re motely op er ated ve hi -
cles (ROV’s) that can take sam ples and make vid eos
on the sea floor at depths to 4 km. MBARI is par tic u -
larly in ter ested in mak ing ac cu rate geo chem i cal and
min er al og i cal mea sure ments in con junc tion with its
on-go ing ex per i ments in volv ing the place ment of liq -
uid CO2 on the sea floor. The rea son for these ex per i -
ments is to help eval u ate the fea si bil ity and de sir abil -
ity of se ques ter ing so-called green house gases deep in 
the ocean. All three col lab o ra tive groups have agreed
that Raman spec tros copy, an an a lyt i cal tech nique
typ i cally ap plied in a lab o ra tory set ting, would be an
ex cel lent way to in ves ti gate the solid, liq uid, and gas
prod ucts of re ac tions on the ocean floor. The chal -
lenge is to carry out such anal y ses in situ at sev eral ki -
lo me ters depth.

Jill’s group has helped MBARI to se lect and spec ify 
a Raman spec tro scopic sys tem that MBARI will pur -
chase and en cap su late in pres sure-re sis tant hous ings
to en able its op er a tion on the sea floor. The Wash -
ing ton Uni ver sity group will be in volved in test ing
the “un der sea wor thy” Raman spec trom e ter and in -
ter pret ing spec tra. Raman mea sure ments have never
been made on the sea floor. When Jill par tic i pated in
a 4-day MBARI sci en tific cruise in March 2000, she
got to ex pe ri ence first hand (com plete with sea sick -
ness, alas) what it will be like to take and in ter pret
Raman mea sure ments in real time from the sea floor.

Clathrate hy drates are con sid ered to be one pos si -
ble an swer to the ques tion of how hu mans could be -
nignly re-pack age (se ques ter) the CO2 that we now
dump in such huge abun dance into the at mo sphere
due to the burn ing of car bon-based fos sil fu els.
Well-rec og nized lab o ra tory ex per i ments on the pres -
sure-tem per a ture phase equi lib ria of CO2 and wa ter
in di cate that be low about 500 m in the ocean, CO2

and wa ter should re act to form a solid, ice-like com -
pound called a clathrate hy drate. Clathrate hy drates

are min er als that oc cur nat u rally on the sea floor,
most com monly as meth ane (i.e., CH4, nat u ral gas)
clathrate hy drate. In these min er als, wa ter mol e cules
form a frame work sim i lar to that in ice, but many of
the voids (sites) that are cre ated are filled with gas
mol e cules. In typ i cal clathrate hy drates, there is
about one gas (CO2 or CH4) mol e cule for ev ery six wa -
ter mol e cules. 

The pos si bil ity of in ject ing CO2 into the ocean
depths brings up sev eral ques tions. At what depth
and tem per a ture does liq uid CO2 re act to form a sta -
ble com pound, such as a clathrate hy drate, that sinks
to the sea floor? How long does that com pound re -
main sta ble on the ocean floor, and what af fects its
lon gev ity? What are the en vi ron men tal im pacts to
both the lo cal ge ol ogy and bi ol ogy of large-scale em -
place ment of CO2 deep in the ocean?

Pe ter’s group at MBARI is the first to place liq uid CO2

on the deep ocean floor. They suc cess fully formed and
vid eo taped the for ma tion of syn thetic CO2 clathrate hy -
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Pho to graph taken on the sea floor at 3015-m depth in Monterey Bay. Open-ended, PVC
tube, about 54-cm in side di am e ter and 10 cm high, rest ing di rectly on clay-rich sea floor; 5
rock slabs are af fixed to in ner sur face. PVC acts as a “cor ral” and re ac tion ves sel for liq uid
CO2 in jected via ver ti cal tube con nected to a tank on the nearby re motely op er ated ve hi cle.
Each rock slab has ver ti cal white paint stripe to act as bar rier against re ac tion, thereby pro vid -
ing “con trol” ma te rial that will not un dergo dis so lu tion. Large, heart-shaped co alesced glob ule
of liq uid CO2 rest ing on clayey sed i ments in right half of cor ral. Ad di tional CO2 has just been
in jected from the ver ti cal tube, seen as col or less bub bles in left half of cor ral. Jill’s group will
study dis so lu tion ef fects on the rock sam ples af ter they have re sided at depth for about 6 weeks.
Pho to graph cour tesy of Pe ter Brewer, Monterey Bay Aquar ium Re search In sti tute.



drate at over 3600-m depth in Monterey Bay. Now they
want to be able to take Raman spec tra of the ac tual
phase that forms in or der to con firm its iden tity and to
spec ify its crys tal struc ture. The group at the Col o rado
School of Mines, un der Dr. Dendy Sloan, plans to use
Raman spec tros copy to mea sure the con cen tra tion of
CO2 in the sea wa ter at in cre men tal dis tances from the
clathrate. These data will pro vide a means of eval u at ing
the long-term sta bil ity of the clathrate and its rate of
con ver sion to dis solved CO2 in sea wa ter. Jill’s group will 
fo cus its at ten tion on min er al og i cal changes that may
oc cur in sed i ments when CO2 is in tro duced. It is well
known that the pH of the im me di ately sur round ing sea -
wa ter should plum met, which could cause dis so lu tion
of car bon ate sed i ments or even acid at tack on sil i cate
min er als. 

Dur ing the ex per i ments on the cruise in March
2000, Jill and her col lab o ra tors placed 5 dif fer ent min -
eral and rock sam ples (mostly car bon ates) at 3000-m
depth in an ar ti fi cial cor ral (see fig ure) that then was
filled par tially with liq uid CO2. The sam ples in cluded
pol ished blocks of fine-grained lime stone,
coarse-grained lime stone, mar ble, and cal cite-veined
ser pen tin ite, as well as a large cleav age rhomb from a
sin gle crys tal of cal cite. In April the MBARI group re -
turned to re trieve the sam ples from the sea floor so that
Jill’s group can de ter mine if they un der went ap pre cia ble 
dis so lu tion. In prin ci ple, the dif fer ent grain sizes of the
cal cite will af fect its dis so lu tion rate, and the cleaved or
pol ished sur faces of the sam ples will make it readily ev i -
dent if and where any dis so lu tion oc curred.

p Toxic Trace Elements in Soil Solutions
By Panjai Prapaipong

De spite the fact that lead is rel a tively im mo bile in
soil, pre vi ous stud ies in the de part ment by Kate
Crombie, Lara Douglas and Colin Ennsle sug gest
that Pb is trans ported from soils to boles and leaves
of white oak and red ce dar trees. In a re lated study,
Panjai Prapaipong has in ves ti gated the forms of Pb
and other trace met als avail able for plant up take in
soil so lu tions. She has found that in some cases, or -
ganic com pounds may af fect the bioavailability of
trace el e ments. 

To mea sure the frac tion of trace met als, Panjai
ex tracted soil so lu tions from soil sam ples that she
and Colin Ennsle col lected near the Glover lead
smelter in South east ern Mis souri. She an a lyzed the
soil so lu tions for ma jor and trace metal cat ions with
the de part ment’s ICP-MS (In duc tively Cou pled
Plasma- Mass Spec trom e ter), and ma jor an ions and
or ganic acid an ions by ion chro ma tog ra phy.

Panjai found that Pb con cen tra tions in soil so lu tions 
range up to 250 ppb; those of Co, Ni and Cd range up
to 40 ppb; those of Cu are as high as 60 ppb; and Zn
con cen tra tions vary up to 350 ppb. Up to 5 ppm of ac e -
tate, 3 ppm of formate, 1 ppm of ox a late, 1 ppm of
succinate and 0.5 ppm of ci trate were de tected. Con -
cen tra tions in soil so lu tions are high est in the up per -
most soil ho ri zons, where Pb is typ i cally thought to be
very strongly bound to soil par ti cles. Using re sults from
the the o ret i cal work on metal-organic com plex for ma -
tion (Prapaipong et al. 1999 Geochim. Cosmochim. Acta),
Panjai cal cu lated the speciation of Pb and other trace

met als in the soil so lu tions. The speciation of Pb and
other trace met als ap pears to be in sig nif i cantly af fected
by ac e tate, formate or succinate. Less than 1% of the
dis solved trace met als are pres ent as com plexes of these 
or ganic ac ids. On the other hand, de spite its lower con -
cen tra tion, ox a late plays a sig nif i cant role in the
speciation re sults. At the high est ox a late con cen tra tion,
cop per-oxalate dom i nates the speciation of Cu by 72%;
20% of Ni is pres ent as Ni-oxalate; and 8% of dis solved 
Pb, Co and Zn forms ox a late com plexes. In sam ples
with a typ i cal ox a late con cen tra tion of only 0.10 ppm,
around 50% of Cu is pres ent as Cu-oxalate com plexes,
and ox a late com plexes of Co, Ni, Pb and Zn are pres ent 
at 2-5% level. Panjai also de ter mined that at their low
con cen tra tion lev els, in or ganic an ions form neg li gi ble
amounts of com plexes with trace met als. There fore,
they do not com pete with ox a late in complexing toxic
trace el e ments. Over all, the ma jor ity of Co, Ni and Zn
(over 75%) in soil so lu tions is pres ent as free cat ions;
Cu is dom i nated by its ox a late com plex; and over 65%
of dis solved Pb forms hy drox ide com plexes.

These re sults sug gest a link be tween short-chain
carboxylic ac ids and the bio avail ability of both toxic
and nu tri ent trace met als to dif fer ent ex tents. Panjai
is con tin u ing to probe the ques tion of bioavailability
of toxic trace met als by mea sur ing con cen tra tions of
Pb in bulk sam ples and dif fer ent soil phases in clud -
ing or ganic mat ter. Large or ganic mol e cules like
humic sub stances are thought to se ques ter trace met -
als and are be lieved to re tain Pb in the top soil ho ri -
zon. Panjai hopes to test this idea.
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p New Views Offer New Insights into the Geology of the Moon…
By Jeff Gillis

The last Apollo mis sion left the Moon’s sur face
al most 30 years ago. Nev er the less, lu nar sci ence con -
tin ues to day, spurred by two re cent re mote sens ing
mis sions, Clementine and Lu nar Pros pec tor. The
geo chem i cal data ac quired by these mis sions of fer
new per spec tives and en able us to ex tend the in sights 
of the Apollo sam ples to the whole Moon. Our Plan -
e tary Sur face Ma te rials re search group is a leader in
in ter pret ing these re motely sensed, global data sets
with the aid of chem i cal and pet ro logic data from
Apollo and Luna sam ples and me te or ites from the
Moon. This group in cludes ex pe ri enced sci en tists
Larry Haskin, Randy Korotev, Brad Jolliff, and
Jeffrey Gillis, and grad u ate stu dents Kathleen Abbott 
and Ryan Zeigler. (For more in for ma tion about the
Plan e tary Sur face Ma te rials re search group, visit our
web site at http://epsc.wustl.edu/ haskin_group/lu -
nar/in dex.htm.)

Our re search shows that the tra di tional
“mare-high land” di chot omy is no lon ger a prac ti cal
clas si fi ca tion of the lu nar sur face. The Moon’s to -
pog ra phy, sur face chem is try, and rock types better fit 
a clas si fi ca tion based on three large lu nar ter rains,
whose lo ca tions are shown in Fig ure 1. The
Procellarum KREEP Terrane is an area of high tho -

rium con cen tra tion and con tains a large amount of
ba saltic re sur fac ing. This re gion is prob a bly the sole
source of the rel a tively magnesian plutonic rocks
found among the lu nar sam ples and of the trace-el e -
ment-rich ma te rial called “KREEP” (The ac ro nym
rep re sents the high con cen tra tion of the in com pat i -
ble el e ments Po tas sium, Rare Earth El e ments, and
Phos pho rus). The Feldspathic High lands Terrane is
the larg est of the three ter rains, oc cu py ing most of
the far side as well as much of the near side. It is
plagioclase-rich, has low con cen tra tions of tho rium,
and much of its tho rium ap pears to be in de bris
ejected from the Imbrium ba sin, which lies within the 
Th-rich Procellarum KREEP Terrane. The Feld spath -
ic High lands Terrane has ex pe ri enced less vol ca nic
ac tiv ity than the Procellarum KREEP Terrane. The
South Pole-Aitken Terrane, lo cated on the south ern
far side, is hid den from the view of the Earth. In
com par i son to the Feldspathic High lands Terrane, it
has some what raised con cen tra tions of tho rium and
iron, and may rep re sent ex posed lower crust. The ex -
is tence of ba saltic ma te rial in all three ter rains is a
com mon fea ture be tween each terrane. This new
“terrane” view of lu nar ge ol ogy thus rec og nizes the
compositional asym me try of the Moon’s crust and is
caus ing us to re fine early mod els for the so lid i fi ca tion 
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Shaded re lief map of the two hemi spheres of the Moon il lus trat ing the sur face ex pres sion o f the three ma jor lu nar crustal ter rains de lin eated us ing
global re mote sens ing data sets (e.g., iron from Clementine data and thorium from Lu nar Pros pec tor data).



of the “lu nar magma ocean” (the name given to the
early and ex ten sive global magma that is re quired by
iso to pic and chem i cal data).

Many ques tions of global sig nif i cance re main that 
will re quire ro botic and hu man field trips to the
Moon. For ex am ple, is there wa ter in per ma nently
shaded crat ers at the Moon’s poles, as sug gested by
the Lu nar Pros pec tor neu tron and Clementine
bistatic ra dar ex per i ments? Are the bas alts in the
Procellarum KREEP Terrane as tho rium-rich as we
pro pose, or are their sur faces sim ply more “con tam i -
nated” with KREEP rock de bris than we think? Is the
chem is try of the South Pole-Aitken Terrane that of

deep crustal ma te rial ex posed by the im pact of a large 
plan e tes i mal, or does that terrane have a spe cial ig ne -
ous evo lu tion dif fer ent than the Feldspathic High -
lands Terrane or Procellarum KREEP Terrane? Un til
field trips be come com mon place, lu nar ge ol ogy will
have to be con ducted us ing re motely sensed data
hand-in-hand with avail able sam ples. The knowl edge 
gath ered from the two new global data sets has en -
abled large ad vances, how ever other global data sets
prom ised by the Eu ro pe ans and Jap a nese will help
fur ther. We trust we can use the global in for ma tion
to ask better ques tions about the Moon’s evo lu tion
and thus max i mize the sci en tific re turn of the next
mis sions that reach the Moon’s sur face. 

p  De part ment Fac ulty and Stu dents In volved in SEPA
By Stacey Rob ert son

Grad u ate stu dent Stacey Rob ert son and pro fes -
sor Doug Wiens are cur rently work ing on the Seis mic 
Ex per i ment in Patagonia and Antarctica (SEPA). The
fo cus of Stacey’s re search is the seis mic ity and tec -
ton ics of the Ant arc tic Pen in sula, a re gion that has a
very com pli cated tec tonic set ting and has un der gone
ma jor changes in re cent years. Ap prox i mately 4 Ma
the spread ing cen ter off the north west ern coast of
the Ant arc tic Pen in sula ceased spread ing, caus ing the 

litho sphere subduct ing be neath the pen in sula to slow 
sig nif i cantly. Many sci en tists be lieve this change may
have caused subduction be neath the pen in sula to halt 
com pletely. At ap prox i mately the same time as the
ces sa tion of spread ing, backarc rift ing was ini ti ated in 
Bransfield Strait be hind the South Shet land Is lands.
Stacey and Doug hope to learn more about these
tran si tional pro cesses through the SEPA de ploy ment.
Pre vi ous stud ies of this re gion have been lim ited by
the sparse num ber of Ant arc tic earth quakes re corded 
by global seis mic net works, but their lo cal seis mic ar -
ray has pro vided them with a large amount of new
data. The goals of the SEPA  pro ject are to de ter mine
whether sub duction is still oc cur ring in the South
Shet land trench, to study earth quakes and tec ton ics
as so ci ated with ex ten sion in Bransfield Strait, and to
in ves ti gate the re gional up per man tle struc ture.

Dur ing 1997 and 1998 seven con tin u ously re -
cord ing broad band seis mom e ters were de ployed in
the South Shet land Is land–Ant arc tic Pen in sula re -
gion. Three of these sta tions were in stalled at Chil ean 
Ant arc tic bases where they re ceived power and oc ca -
sional tech ni cal sup port. Four other sta tions were es -
tab lished at un at tended sites in the field and were
only vis ited one or two times each year dur ing the
Ant arc tic sum mer. This was the first broad band ar ray 
of this type on the Ant arc tic Pen in sula, and the in -
stru ments suc cess fully re corded large amounts of
data, de spite the harsh Ant arc tic con di tions. In De -
cem ber 1998, 14 ocean bot tom seis mom e ters (OBSs)
were de ployed in col lab o ra tion with Leroy
Dormanof of Scripps In sti tute of Ocean og ra phy.
These in stru ments re mained on the ocean floor for
five months and were also very suc cess ful in data ac -
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Tec tonic set ting of the South Shet land Is land re gion, shown with earth quake lo ca tions from 
the SEPA de ploy ment.



qui si tion. The four field sites and the OBS’s have now
been re moved from the Ant arc tic, but the three seis -
mom e ters at Chil ean bases are still op er at ing.

The data ob tained from 1997–1999 in di cates a sur -
pris ingly high level of lo cal seis mic ity (mb 2-4), sug -
gest ing that subduction is cur rently con tin u ing along
the South Shet land Trench. If sub duc tion is in deed
oc cur ring be neath the Ant arc tic Pen in sula, it is ex -
tremely slow subduction of young litho sphere, com -
pa ra ble to subduction zones such as Cascadia and the
Aus tral An des. Some earth quakes oc curred be neath
the in ner trench slope, with depths in dic a tive of sub -
duc tion-related thrust fault ing. Other earth quakes

were lo cated on the outer rise and in frac ture zones
near the edges of plates. Earth quakes as so ci ated with
backarc rift ing are found through out Bransfield Strait.
Sev eral clus ters of earth quakes are lo cated on large
sub ma rine vol ca noes, sug gest ing cur rent erup tive ac -
tiv ity as so ci ated with rift ing. The seis mic ity in the
south west por tion of the strait is more dif fuse than
that in the north east, sug gest ing that the rift might be
grad u ally prop a gat ing from north east to south west.
The tec ton ics of this re gion are in deed very com plex,
and the seis mol o gists hope to even tu ally have a clearer 
pic ture of the struc ture and tec tonic pro cesses ac tive
around the Ant arc tic Pen in sula.

STUDENT LIFE

p A Chilean in St. Louis
By Rodrigo Adaros, trans lated by Cassie Bowman

“Where is St. Louis? Is it big or small?”Those were
only some of the ques tions that I had be fore com ing to
work at Wash ing ton Uni ver sity on a pro ject re search ing 
Patagonia’s seis mic ity. The story starts in De cem ber of
1998, when I met Doug Wiens and Stacey Rob ert son
who had come to col lab o rate on field work in the south
of Chile and Antarctica, in con junc tion with the Uni -
ver sity of Chile. I ar rived in St. Louis in the mid dle of
July 1999, a time of blaz ing heat, es pe cially for a “pen -
guin” like me ac cus tomed to the cold of south ern South 
Amer ica. My new friends as sured me, how ever, that the 
tem per a ture would make a rapid de scent soon enough. 

Working helped me for get the heat and my nos tal -
gia for my home land. I started the lengthy task of pro -
cess ing two years of seis mo log i cal data from Chile and
Antarctica—there were times when I thought I’d never
fin ish! I fi nally con cluded my work with a poster and
pre sen ta tion at the fall AGU meet ing in San Fran cisco.

One of the things that I re mem ber most from my
ex pe ri ence at WU was get ting to know a di verse and
var ied group of peo ple. My week ends were filled with
ac tiv i ties (hik ing, camp ing, par ties, base ball games) as
were the eve nings af ter work. It was these times of re -
lax ation and ac tiv ity that helped me for get how far I was 
from my coun try and helped me en joy my stay.

To my sur prise, de spite hav ing been in St. Louis
only 5 months, it was very hard for me to leave—I left
fun room mates, true friends, but also with a sense of a

task well com pleted and a de sire to re turn. For tu nately,
I’ve been able to keep in touch via email  so  I am still
cur rent on what goes on in the De part ment of Earth
and Plan e tary Sci ences. I am sin cerely grate ful for the
op por tu nity to get to know all of you and thank you for
mak ing my brief visit so great!
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Rodrigo Adaros at Taum Sauk Moun tain State Park in Ironton,
Mis souri.



p A year in the Life of a New Grad Stu dent
By Brian Hynek and Frank Seelos

It all started with last year’s pro spec tive grad u ate
stu dent week end (see Fig ure 1, #1). From the far cor -
ners of the coun try a num ber of us that would be -
come this year’s “first years” gath ered  in St. Louis for 
a pre view of what our lives might be like for the next
half of a de cade. Af ter much mer ri ment, un au tho -
rized par tic i pa tion in an in tra mu ral soc cer game, a
ques tion able night’s sleep on a grad u ate stu dents’
couch, and a few ac a demic pre sen ta tions thrown in
for good mea sure, we were armed with the in for ma -
tion nec es sary to make an in formed de ci sion as to
where we would con duct our ad vanced stud ies. 

When faced with a de ci sion of such mag ni tude, it
seems ev ery one had their own method of reach ing
the ap pro pri ate con clu sion (#2). Some rolled dice,
some wrote com plex math e mat i cal for mu las, some
asked the spouse, and some ac cepted the only of fer
they were given. What ever the method, once the de -
ci sion was made we were all left with the for mi da ble
task of ty ing up the loose ends from our pre-graduate 
school lives (3).

Upon our ar rival in the fine city of St. Louis we
were pre sented with a whole new suite of chal lenges
(4). Find ing a place to live was ob vi ously an im por -
tant task, but there were more sig nif i cant ques tions
that had to be an swered, like “How do you pro -
nounce ‘Schnucks’?” and “Who is Ted Drewes?!?!” 

Ori en ta tion was rem i nis cent of the pro spec tive
week end, with the im por tant ca veat that at the end of 
the day we re turned to our own places of res i dence,
as op posed to some one else’s couch (5). The first ma -

jor chal lenge we faced con cerned the or ga ni za tion of
the first year’s of fice, af fec tion ately called “The
Zoo.” We were charged with de fy ing the laws of
phys ics (an ev ery day oc cur rence here at Wash. U.) in
fit ting nine desks, four fil ing cab i nets, four book -
shelves, and nine grad u ate stu dents into a room no
larger than a VW bug (6).

The start of classes brought a re al ity check of
sorts (7). “Mont mo ril lo nite”, “nucleosynthesis”, and
“fu gacity” be came sta ples of our vo cab u lary. The ex -
cite ment of a new se mes ter was damp ened a bit by
the first round of prob lem sets (8), and it’s safe to say
that the ar rival of the first set of ex ams did not im -
prove our mo rale (9). The pre vail ing thought in the
Zoo seemed to be some thing to the ef fect: “What
was I do ing for four years as an un der grad u ate… I
must not have learned any thing!” For tu nately, there
were fre quent re prieves in the form of Fitz’s, Blue -
berry Hill, For est Park, and the in fa mous Ethel
House (10). How ever, as the work load in creased
with out an as so ci ated in crease in the length of a day,
the so cial out ings tended to dwin dle (Fig ure 2). 

Af ter a pe riod of ad just ment to the re al ity of grad -
u ate school in its full form (11), we achieved some -
thing of a steady-state equi lib rium (12)… a del i cate
bal ance be tween the rig ors of school and a life out -
side of the uni ver sity. More pre cisely it was a bal ance
be tween burn out and san ity. This bal ance per sisted
un til term pro ject due dates and fi nal ex ams ap -
proached. The end-of-semester was hum bling (13) to 
the point that the win ter break that im me di ately fol -
lowed was not so much a va ca tion as nec es sary re -
cov ery time (14).

At the start of the sec ond se mes ter (15), we were
all pre sented with the daunt ing but wel come task of
ac tual re search! As op posed to the first se mes ter, in
which wall to wall classes were the norm, we now had 
a sig nif i cant class load as well as a re search pro ject to
oc cupy our time. It should be noted that the day was
still not get ting any lon ger, much to our dis may.
Some things did car ry over from the first se mes ter,
like our re ac tion to the first set of as sign ments from
our new classes (16), and the all-too-familiar and
hum bling ex pe ri ence of the first round of tests (17).

How ever, as the sec ond se mes ter pro gressed,
feel ings of dis may were re placed by the de ter mi na -
tion to suc ceed (18). Fear of fail ure yielded to the
knowl edge that given enough ef fort, we could thrive
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Fig ure 1



NOTES FROM THE FIELD

p Grad u ate Stu dent Sails West ern Pa cific
By Robby Val en tine

Robby Val en tine set sail with an in ter na tional
team of 27 sci en tists on the RVResolution dur ing the
Ocean Drilling Pro gram (ODP) Leg 185. They de -
parted from Hong Kong on April 17, 1999, and ar -
rived at port in To kyo two months later. This marked 
the 185th con sec u tive two-month leg since the in -
cep tion of ODP in 1986, fol low ing the suc cess ful
Deep Sea Drilling Pro gram (1971-1985). 

ODP Leg 185 drilled two sites (see Fig ure 1) in
some of the deep est wa ters of the Pa cific Ocean, the
first east of the Mariana trench (Site 801),5.7 km be -
low sea level, and the sec ond east of Izu-Bonin
trench (Site 1149) 6 km be low sea level. Hole 801C
in ter sects the old est (~167Ma) crust in the Pa cific
Ocean and was first drilled dur ing ODP Leg 129 in
1990, pen e trat ing 100 m into base ment. Leg 185
deep ened Hole 801C by nearly 400 m, mak ing it the
sixth deep est site drilled into nor mal oce anic crust
(>900 m). ODP Hole 801C is a ref er ence site for old
super-fast-spreading (160 mm/yr) crust. At Site
1149, the only site drilled in the Nadeshda ba sin, the
en tire pe lagic se quence (400 m) and 133 m of base -
ment were cored.

ODP Leg 185 is the first ODP leg spe cif i cally ded i -
cated to the de ter mi na tion of the geo chem i cal com -
po si tion of sed i ment and al tered oce anic crust (AOC)
en ter ing a subduction zone. Sub duc tion zones are
the lo cus of many im por tant geo log i cal pro cesses.
They rep re sent the main re gions where crustal re cy -
cling takes place, and through time they have pro -

vided a set ting for the for ma tion of con ti nents and
man tle evo lu -
tion. The ma -
te rial re cov -
ered by ODP
Leg 185 will
be used to
make com par -
i sons with ma -
te rial ex it ing
the IBM sub -
duction zone
at the forearc,
vol ca nic arc
and backarc,
in or der to cal -
cu late the geo -
chem i cal flux
mass bal ance.
A well con -
strained flux
mass bal ance
will al low for
eval u a tion of
what de gree
along strike
vari a tion in
arc lava geo -
chem is try is
con trolled by
subducting

Fall 2000 Newsletter 9

Fig ure 1 Map show ing lo ca tion of two sites drilled dur -
ing ODP Leg 185

Fig ure 2

as grad u ate stu dents.  The com bi na tion of an in spir -
ing re search pro ject and the on set of spring to raise
our spir its. Spring also brought an other Grad u ate
Pre view Week end (19), with a new batch of po ten tial
stu dents who had the priv i lege of sleep ing on our
couches. Al though the week end was de signed for the 
prospectives, it was also en light en ing for us. There
we were, a year later on the other side of the fence,
hon estly and sin cerely en cour ag ing the pro spec tive
stu dents to join us here in St. Louis. Some where
along the way it had be come clear to us that our de ci -
sion to join the grad u ate pro gram at Wash ing ton
Uni ver sity was the best that we could have made.



sed i ment and AOC com po si tion and what role forc -
ing func tions (e.g., slab ge om e try, slab tem per a ture
and con ver gence vec tors) play. Prior to Leg 185, with 
the arc, backarc  and forearc well stud ied, the only
com po nent miss ing for a geo chem i cal mass flux cal -
cu la tion at the IBM con ver gent mar gin was the com -
po si tion sed i ments and ba saltic crust en ter ing the
sub duction zone. Core de scrip tion is es sen tial to the
suc cess of the leg and re quires a co or di nated ef fort of 
the sci en tific party. This task re quires the ex per tise of 

pa le on tol o gists, phys i cal prop erty spe cial ists, geo -
phys i cists, sedimentologists, ig ne ous pe trol o gists,
and mi cro bi ol o gists. Robby served as coredescriber
in the ca pac ity of both a sedimentologist and an ig ne -
ous pe trol o gist. On the cat walk, the pa le on tol o gist
has first crack at the sed i ments, tak ing the con tents of 
the core-catcher. A 10-cm whole- round is taken for
in ter sti tial wa ter anal y sis and voids within the core
are sought for gas sam pling. The bi ol o gists also get a
first crack at the core, tak ing a sec tion off to the
bio-van to ex ca vate bi o log i cal sam ples for cul tur ing
in an anoxic cham ber. The cores are then al lowed to
equilibrate to room tem per a ture be fore any thing else
is done to it. Af ter warm ing, a bat tery of tests are
made, rang ing from mag netic sus cep ti bil ity to
gamma ray at ten u a tion po ros ity eval u a tion.

 Next the core must be split or cut, with one half
ar chived. The core de scrib ers ex am ine the core, bit
by bit, for tex ture, struc tural fea tures, sed i men tary
fea tures, min er al ogy and vein dis tri bu tion. On board

geo chem i cal anal y ses in clude x-ray flu o res cence,
x-ray dif frac tion and atomic ad sorp tion spec trom e -
try. Af ter the core has been ex am ined and de scribed
in ex cru ci at ing de tail cores are laid out wher ever
there is room and sci en tists can pick, choose and fret
over in di vid ual sam ples to take home for
shore-based re search.

 A ma jor com po nent of on go ing re search from
Leg 185 re sults from a co or di nated ship board sam -
pling and an a lyt i cal ef fort in or der to de velop a com -
mon set of sam ples for all geo chem i cal in ves ti ga tors.
This is a novel ap proach which will lead to an un prec -
e dented geo chem i cal data set (ma jor el e ments, trace
el e ments, REE and Pb, Nd, Sr, Os, Hf, Li, B, Be, Cl, S, 
Se, C, N, O and H iso topes) for these two ref er ence
sites, that rep re sent the crustal in put to the IBM
subduction sys tem.

Robby, work ing closely with re search pro fes sor
Julie Mor ris, will de ter mine bo ron, lith ium, and be ryl -
lium con cen tra tions and iso to pic ra tios in ma te rial re -
cov ered dur ing Leg 185. Cosmogenic and ra dio ac tive 
10Be pro vides a geo chem i cal tag for the up per por -
tion of the sed i ment col umn. The util ity of 10Be stems 
from the fact that it is de tect able in ma rine sed i ments
up to 10 Ma and is ab sent or be low an a lyt i cal de tec -
tion lim its in man tle rocks that have not un der gone
re cent sub duction mod i fi ca tion. Con cen tra tions of B 
and Li in al tered oce anic crust and sed i ments are
much higher than in the man tle. The pro cesses that
en rich B and Li in sed i ment and AOC oc cur at low
tem per a tures and cause sig nif i cant iso to pic frac tion -
ation. Re cent ex per i men tal work sug gests that B and
Li have much greater af fin i ties for aque ous flu ids
than other el e ment with sim i lar man tle-melt in com -
pat i bil i ties. Thus B and Li have the po ten tial to pro -
vide a high fi del ity fin ger print of slab de rived fluid
con tri bu tion to arc magma gen er a tion. 

Over all ODP Leg 185 was a glow ing suc cess.
Good re cov ery yields and de tailed hole log ging will
pro vide high res o lu tion doc u men ta tion of ma te ri als
en ter ing the IBM trench. The sur pris ing re cov ery of
fresh glass at both sites pro vides pris tine sam ples of
ig ne ous liq uid that forms Me so zoic Pa cific crust.
These are valu able sam ples that re cord mid-ocean
ridge pro cesses, man tle com po si tion and man tle
tem per a tures at a time pre ced ing the Cre ta ceous
superplume event in the Pa cific. Mi cro bial con tam i -
na tion tests of cores dem on strate that bi o log i cal con -
tam i na tion can be as sessed and sur mounted, thus
pav ing the way to es tab lish ODP as a new plat form
for mi cro bi o log i cal stud ies.
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Fig ure 2 Robby (right) and fel low stu dents, Olivier and Robin, in -
spect ing ig ne ous base ment cored at ODP Site 801C



p GEOPIG in Yellowstone
By Everett Shock

Mem bers of GEOPIG, led by Everett Shock, to -
gether with sev eral other re search ers, un der took a sec -
ond ex pe di tion to Yel low stone to study the geo chem -
is try of hot spring eco sys tems. This year's re search
built on the field work from the pre vi ous sum mer. Be -
fore the trip in 1999, Gavin Chan endeavored to pre -
dict the com po si tions of springs in the Lower Gey ser
Ba sin and in the Mud Vol cano area. He and Brian
Kristall as sem bled the pub lished geo chem i cal anal y ses 
from these springs, and ev ery thing known about the
me tab o lism of mi cro or gan isms that sur vive in these
lo ca tions. D'Arcy Meyer de signed growth me dia for
high-temperature mi cro or gan isms tak ing into ac count   
a wide va ri ety of ex pected mi cro bial life styles. Loaded
with hun dreds of sam ple bot tles, an a lyt i cal equip ment, 
me ters, and hun dreds of mi cro bial growth tubes, the
team (Everett, Gavin, Brian, D'Arcy, Panjai
Prapaipong, Bob Osburn, Mag gie Osburn, Mitch
Schulte, Karyn Rog ers, Barb Winston, Bill Winston
and Jan Amend) de scended on Yel low stone to ex -
plore, map and sam ple the geo chem is try and mi cro bi -
ol ogy of hot spring sys tems. Af ter the trip, doz ens of
sam ples were an a lyzed, mi cro or gan isms were iso lated
and cul tured, and pre lim i nary re sults were pre sented at 
the Fall AGU, Astrobiology, and Amer i can So ci ety of
Mi cro bi ol ogy meet ings.

This year, armed with our data and fresh per spec -
tives, the team de parted in early June on the three-day
trek to Yel low stone. Everett. Bob, Mag gie, and D'Arcy
were joined by first year grad u ate stu dents Larry Marcus 
and Samantha Fernandes. Jan, Mitch, and Karyn ar -
rived in Yel low stone from var i ous di rec tions, as did
Toby Fischer from New Mex ico, Melanie and Steve
Sum mit from Se at tle, and Mike Sin gle ton from Wash
U. As in 1999, Bob led the map ping team, and ap plied
his con sid er able skills in fine-scale map ping to mak ing
ex tremely ac cu rate and de tailed maps of hot springs
with the aid of Mitch, Mag gie, Mike, Steve, a la ser the -
odo lite and two-way ra dios. Jan spear headed the ef fort
to col lect a com pre hen sive suite of sam ples for ma jor,
mi nor and trace el e ment anal y sis, sta ble iso topes, and
dis solved or ganic com pounds (in clud ing car bo hy drates 
and amino ac ids), with help from Karyn, Mel and
Samantha. Toby was in charge of sam pling gases, and
in tro duced sev eral new tech niques to the rest of us, in -
clud ing tast ing the gas sam ple to see if it is 'right'.
D'Arcy in oc u lated and in cu bated hun dreds of mi cro bial 
growth ex per i ments, and un der took a whole new se ries

of sam pling tech -
niques that in tro -
duced mo lec u lar
meth ods into the
mix. We used por ta -
ble spec tro pho tom e -
ters and a bat tery of
other me ters and de -
vices to make field
mea sure ments that
can not be made in
the lab.

Again we dis cov -
ered young male bi -
son have a in ter est in
map ping and sam -
pling of hot springs.
This year we learned
elk like to charge
theodolites and tall
peo ple with tall poles
sport ing re flec tors.
We also dis cov ered
just how cold it can
be in Yel low stone 
mid-June, as we
scraped ice off the ta ble in the camp ground to fix
break fast, or off our note books in the field.

 We fo cused on hot springs in the area around Ob -
sid ian Pool near Mud Vol cano, Syl van Springs south -
west of the Norris Gey ser Ba sin, and large al ka line hot
springs in the Sen ti nel Meadows ar eas. The geo chem i -
cal con trasts be tween these ar eas are re mark able, in -
clud ing pH vari a tions from less than 2 to greater than
9. On go ing an a lyt i cal work us ing gas chro ma tog ra phy, 
ion chro ma tog ra phy, X-ray dif frac tion, pe trog ra phy,
sta ble iso tope mass spec trom e try and in duc -
tively-coupled plasma mass spec trom e try is re veal ing
the full com po nent of min er al og i cal and aque ous geo -
chem i cal vari ables that char ac ter ize these hy dro ther -
mal hab i tats. These data are the start ing point for
quan ti ta tive as sess ments of the avail abil ity of geo -
chem i cal en ergy through ther mo dy namic mod el ing.

Mean while, mi cro bial growth ex per i ments have
con firmed that de sign ing growth me dia based on geo -
chem i cal data helps to iso late novel strains of
high-temperature mi crobes. D'Arcy, work ing in Jan’s
new Mi cro bial Geo chem is try lab, has iso lated two
high tem per a ture bac te ria, which ap pear to be pre vi -
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Bob Osburn map ping Octgrus Spring in the Lower Gey ser
Ba sin. Look closely and you can see Barb, Bill and Mag gie.



ously un known. Once these or gan isms' met a bolic
strat e gies are un der stood we can make ex plicit links
with the geo chem i cal mea sure ments and cal cu la tions.
Com par a tive stud ies across Yel low stone will per mit us 
to un der stand the biogeochemical ef fects of mag matic 
gas in put, wa ter/rock re ac tions, and the un der ly ing
hy drol ogy of the hot spring ar eas. We have al ready
doc u mented changes, es pe cially in the most acidic hot

springs, and  now have a foun da tion for ex plor ing the
ef fects of fu ture changes in wa ter sup ply, di rec tion of
fluid move ment, shifts in geo chem i cal com po si tion,
and struc ture of mi cro bial com mu ni ties, as well as ma -
jor dis rup tions that might be caused by earth quakes or
steam ex plo sions. Plans are un der way for a third Yel -
low stone trek, and for com par a tive stud ies in the hot
springs of Ice land and New Zea land.

p Environmental Sustainability on Hawaii
By Velma Gentzsch

Seven Hewlett un der grad u ate se niors with var i ous
ma jors par tic i pated in a se nior cap stone ex pe ri ence in
en vi ron men tal stud ies led by Pro fes sor Ray Arvidson
and Re search As so ci ate Pro fes sor Julie Mor ris. In Au -
gust 1999 the group went to Lake Waiau and
surrounding ar eas of Mauna Kea, Ha waii where they
con ducted field work and sub se quently did wa ter and
rock anal y ses in the labs at Wash ing ton Uni ver sity.
The pro ject started four years ago when as fresh man
the stu dents be gan study ing en vi ron men tal sustain -
ability is sues through the Hewlett Pro gram. The pre vi -
ous field trips were so suc cess ful that these en ter pris -
ing students for mu lated a plan to study Mauna Kea for  
se nior hon ors. Their re sults are a co or di nated as a set
of un der grad u ate hon ors the ses that in cludes a GIS da -
ta base that sup ports con clu sions, and pre dic tive mod -
els that rep li cate key as pects of the hy drol ogy of the
Mauna Kea sum mit and south west ern slopes. In all
cases, the re search ques tions en com passed the cen tral
theme of en vi ron men tal su stainability. 

The stu dents be gan se ri ously plan ning the cap -
stone pro ject in the fall of 1998. With the help of Ray
Arvidson they de ter mined that Mauna Kea pro vided

the wid est
range of op -
por tu ni ties
for study and 
ap pli ca tion. 
The group
met weekly
to dis cern
their study
top ics and
dis cuss field
lo gis tics,
travel lo gis -
tics and ter -
rain pe cu liar -
i ties not ing
that the area

around the lake is con sid ered sa cred by na tive Ha wai -
ians and would re quire spe cial state per mis sion to
col lect sam ples. The stu dents spent Au gust 12 to Au -
gust 19, 1999 on Mauna Kea col lect ing data, sam ples
and mak ing ob ser va tions along the Sad dle Road,
Mauna Kea Ob ser va tory Road, around Lake Waiau
and the Pohakuloa Gulch. 

The Mauna Kea re search ac tiv i ties ranged from
de ter mi na tion of hydrologic, geo logic, and bi o logic
sys tems to ex am i na tion of the land use plan ning sys -
tems. Elena Arensman re searched the ef fects of in -
creased ag ri cul tural de vel op ment, par tic u larly as so ci -
ated with cof fee, on the flanks of Mauna Kea. Eliz a -
beth Dolan stud ied the en vi ron men tal im pact of the
de vel op ment of the sum mit ob ser va tory fa cil i ties.
Velma Gentzsch an a lyzed the de vel op ment of the
Sad dle Road from a “Smart Growth” per spec tive. 

Jeffery Byers and Na than Snider ex am ined the hy -
drol ogy and hydrogeology of Lake Waiau and the sur -
round ing springs in Pohakuloa gulch. A ba sic un der -
stand ing of the hydrologic sys tems and the hydrologic
bud get was ob tained from sta ble iso tope ra tios of the
var i ous wa ters in the sys tem and elec tri cal re sis tiv ity
mea sure ments on the shores of Lake Waiau. They also 
an a lyzed the wa ters’ chem i cal com po si tion  in or der to 
de ter mine the mo bil ity of the chem i cal spe cies in the
sys tem. By mea sur ing mo bil ity, they were able to de -
ter mine the re la tion ships be tween  nat u rally oc cur ring
and man made sys tems of Mauna Kea. 

Brian Kristall looked at the chem i cal weath er ing of 
Mauna Kea. His goal was to un der stand the re ac tions
in volved in weath er ing us ing wa ter-rock in ter ac tion
mod el ing. To do this, he an a lyzed the min eral and
chem i cal com po si tion of the base rock and the weath -
er ing prod ucts. Mar ga ret Yu ex am ined the dis tri bu -
tion and com po si tion of the vas cu lar plant com mu nity 
at the tran si tion from the in ver sion layer to the next
higher layer. She com pared ground truth data with re -
mote sens ing data taken dur ing the trip. 

 The the ses were com pleted in March of 2000. A
re search ar ti cle is now in draft form.
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Jeff Byers test ing wa ter sam ple from Lake Waiau on Mauna Kea, HI



EPSC FACULTY

p Jan Amend
As sis tant Pro fes sor, Uni ver sity of Cal i for -
nia-Berkeley, 1995, Mi cro bial geo chem is try.

p Ray mond E. Arvidson
James S. McDonnell Dis tin guished Uni ver sity
Pro fes sor and Chair man, Brown Uni ver sity,
1974, Re mote sens ing, surficial ge ol ogy.

p Rob ert Criss
Pro fes sor, Cal i for nia In sti tute of Tech nol ogy,
1981, Sta ble iso tope geo chem is try, fluid-rock in -
ter ac tions, ground wa ter hy drol ogy.

p Ghislaine Crozaz
Pro fes sor, Uni ver sity of Brussels, 1967, Trace el e -
ments in ex tra ter res trial and ter res trial rocks.

p Rob ert F. Dymek
Pro fes sor, Cal i for nia In sti tute of Tech nol ogy,
1977, Ig ne ous and meta mor phic pro cesses,
Pre-Cambrian ge ol ogy.

p M. Bruce Fegley, Jr.
Pro fes sor, Mas sa chu setts In sti tute of Tech nol -
ogy, 1977, Chem i cal pro cesses on plan e tary sur -
faces, in plan e tary at mo spheres, and in the early
so lar sys tem.

p Larry A. Haskin
Ralph E. Mor row Dis tin guished Uni ver sity Pro -
fes sor, Uni ver sity of Kan sas, 1960, Trace-element 
geo chem is try, ter res trial and lu nar ma te ri als.

p Anne Hofmeister
Re search Pro fes sor, Cal i for nia In sti tute of Tech -
nol ogy, 1984, Phys i cal and ther mo dy namic prop -
er ties of min er als, in fra red spec tros copy.

p Randy L. Korotev
Re search As so ci ate Pro fes sor, Uni ver sity of Wis -
con sin-Madison, 1976, Lu nar geo chem is try

p Har old L. Levin
Pro fes sor, Wash ing ton Uni ver sity, 1956, In ver te -
brate pa le on tol ogy; micro paleontol ogy, stra tig ra -
phy.

p Wil liam B. Mc Kin non
Pro fes sor, Cal i for nia In sti tute of Tech nol ogy,
1981, Or i gins of icy sat el lites of the outer so lar
sys tem, Pluto, and im pact crat ers.

p Julie Mor ris
Re search As so ci ate Pro fes sor, Mas sa chu setts In -
sti tute of Tech nol ogy, 1984, Iso tope geo chem is -
try, magmatism and tec ton ics.

p Jill Dill Pasteris 
Pro fes sor, Yale Uni ver sity, 1980, Ore de pos its as -
so ci ated with ig ne ous rocks, geo log i cal ap pli ca -
tions of Raman spec tros copy.

p Roger J. Phil lips
Pro fes sor, Uni ver sity of Cal i for nia-Berkeley,
1968, In te rior evo lu tion of the ter res trial plan ets
and re la tion ship to tec tonic de for ma tion.

p Frank A. Podosek
Pro fes sor, Uni ver sity of Cal i for nia-Berkeley,
1969, Iso to pic com po si tions and el e men tal abun -
dances in ter res trial, lu nar, and me te or itic ma te ri -
als.

p Everett Shock
Pro fes sor, Uni ver sity of Cal i for nia-Berkeley,
1987, Geo chem i cal pro cesses in volv ing flu ids
through out the crust and up per man tle of the
Earth, other plan ets, and me te or ites.

p Wil liam Hayden Smith
Pro fes sor, Prince ton, 1966, De vel op ment and ap -
pli ca tion of high-reliability in stru ments for space,
air borne, and ground-based en vi ron men tal re -
mote sens ing.

p Rob ert D. Tucker
As so ci ate Pro fes sor, Yale, 1985, High-precision
U-Pb dat ing tech niques and their ap pli ca tion to
the study of Pre-Cambrian and Phanerozoic
orogenic belts.

p Douglas A. Wiens
Pro fes sor, North west ern Uni ver sity, 1985, Earth -
quake source pro cesses, struc ture of the man tle
and crust, plate tec tonic pro cesses.

p Mi chael E. Wysession
As so ci ate Pro fes sor, North west ern Uni ver sity,
1991, Seis mol ogy and geo phys ics, struc ture of the 
Earth from the in ner core, core-mantle bound ary.

p Ernst Zinner
Re search Pro fes sor, Wash ing ton Uni ver sity,
1972, As tro phys ics, cosmochemistry, ex tra ter res -
trial ma te ri als.
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RECENT FACULTY PUBLICATIONS

Amend, J.P., and H.C. Helgeson. Cal cu la tion of the
stan dard molal ther mo dy namic prop er ties of
aque ous biomolecules at el e vated tem per a tures
and pres sures. II. Un folded pro teins. Biophys.
Chem., in press (2000).

Amend, J.P., and E.L. Shock. Energetics of amino
acid syn the sis in hy dro ther mal eco sys tems. Sci -
ence, 281, 1659-1662 (1998).

Arvidson, R.E., J.D. Bow man, C.D. Dun ham, R.C.
An der son, P. Packes, E. Baumgartner, J. Bell, S.C. 
Dworetzky, S. Klug, N. Peck, D. Sherman, S.
Squuyres, D. Tuttle, and A.M. Waldron. Stu dent
par tic i pa tion in Mars Sam ple Re turn rover field
tests, Sil ver Lake, Cal i for nia. Eos, 81 (11), 113,
117 (2000).

Arvidson, R.E., S. Squyres, E. Baumgartner, L.
Dorsky, and P. Schenker. Rover tri als for Mars
Sam ple Re turn Mis sion prove suc cess ful, Eos,
81(7), 65,72 (2000).

Brown, C.D., and R.J. Phil lips. Flex ural rift flank up -
lift at the Rio Grande rift, New Mex ico. Tec ton ics,
18, 1275-1291 (1999).

Brown, C.D., and R.J. Phil lips. Crust-man tle de coup -
ling by flex ure of con ti nen tal litho sphere. J.
Geophys. Res., in press (2000).

Buchwaldt, R., T. Toulkeridis, M. Babinski, C.M.
Noce, M. Mar tins Neto, and C.M. Hercos. Age
de ter mi na tion and age re lated Prov e nance Anal y -
sis of the Pro tero zoic gla ci ation event in cen tral
east ern Brazil. An. Acad. Bras. Ci., 71(3), 527-548
(1999).

Chan G., and E.L. Shock. Ther mo dy namic eval u a -
tions of mi cro bial growth. The 5th RIDGE The o ret -
i cal In sti tute on the Subsurface Bio sphere at Mid-Ocean
Ridges (2000).

Chan G., E.L. Shock, and A.L. Reysenbach. Mi cro -
bial di ver sity re ca pit u lates hot spring geo chem is -
try. Eos Trans., AGU, 80, F86 (1999).

Cou ture, R.A., and C.F. Hildebolt. Quan ti ta tive den -
tal ra di og ra phy with a new photostimulable phos -
phor sys tem. Oral Surg. Oral Med. Oral Pathol. Oral
Radiol. Endod., 89, in press (2000).

Crombie, M.K., R.R. Gillies, G.Weil, and R.E.
Arvidson. An ap pli ca tion of re motely de rived cli -
ma to log i cal fields for risk as sess ment of vec -
tor-borne dis eases, A spa tial study of filariasis
prev a lence in the Nile Delta, Egypt. Photogram.
Eng. and Rem. Sens., 65(12), 1401-1409 (1999).

Fegley, Jr., B., and M.Yu. Zolotov. Chem is try of al ka -
lis and chlo rine in vol ca nic gases on Io. Icarus, in
press (1999).

Floss, C. Com plex ities on the acapulcoite-lodranite
par ent body: Ev i dence from trace el e ment dis tri -
bu tions in sil i cate min er als. Meteorit. Planet. Sci.,
sub mit ted (2000).

Floss C., G. Crozaz, A. Yamaguchi, and K. Keil.
Trace el e ment con straints on the or i gins of highly 
meta mor phosed Ant arc tic eucrites. Ant arc tic
Me te or ite Res., in press (2000).

Gillis, J.J., and P.D. Spudis. Ge ol ogy of the Smythii
and Marginis re gion of the Moon: Using in te -
grated re motely sensed data. J. Geophys. Res., 105
(E2), 4217-4233 (2000).

Gillis, J.J. (ed i tor). Dig i tal Lu nar Or biter pho to -
graphic at las of the Moon. Lu nar and Plan e tary In -
sti tute, LPI Con tri bu tion #999 (2000).

Gugliandolo, C., F. Italiano, T.L. Maugeri, S.
Inguaggiato, D. Caccamo, and J.P. Amend. Sub -
ma rine hy dro ther mal vents of the Ae olian Is -
lands: Re la tion ship be tween mi cro bial com mu ni -
ties and ther mal flu ids. Geomicrobio. J., 16, 105-117
(1999).

Harmon, J.K., R.E. Arvidson, E. Guinness, B.
Camp bell, and M. Slade. Mars Map ping with de -
lay- Dopp ler ra dar. J. Geophys. Res., 104(E6),
14,065- 14,089 (1999).

Hildebolt, C.F., R.A. Cou ture, B.R. Whit ing. Den tal
photostimulable phos phor ra di og ra phy. Den tal
Clinics of North Amer ica, in press (2000).

Jolliff, B.L. Clementine UVVIS multispectral data and
the Apollo 17 land ing site: What can we tell and
how well? J. Geophys. Res., 104, 14123-14148
(1999).

Jolliff, B.L., C. Floss, I.S. McCallum, and J.M.
Schwartz. Geo chem is try, pe trol ogy, and cool ing
his tory of 14161,7373: A plutonic lu nar sam ple
with tex tural ev i dence of gra nitic-frac tion sep a ra -
tion by sil i cate-liq uid immiscibility. Amer. Min -
eral., 84, 821-837 (1999). 

Jolliff, B.L., J.J. Gillis, L.A. Haskin, R.L. Korotev,
and M.A. Wieczorek. Ma jor lu nar crustal ter rains:
Sur face ex pres sions and crust-man tle or i gins. J.
Geophys. Res., 105, 4197-4216 (2000).

Klingelhöfer, G., and B. Fegley, Jr. Iron min er al ogy
of Ve nus’ sur face in ves ti gated by Mössbauer
spec tros copy. Icarus, in press (1999).
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Koper, K., D.A. Wiens, L.M. Dorman, J.A.
Hildebrand, and S.C. Webb. Con straints on the
or i gin of slab and man tle wedge anom a lies in
Tonga from the ra tio of S to P anom a lies. J.
Geophys. Res., 104, 15089-14104 (1999).

Koper, K.D., M.E. Wysession, and D.A. Wiens.
Multimodal func tion op ti mi za tion with a niching
ge netic al go rithm: A seis mo log i cal ex am ple. Bull.
Seis. Soc. Am., 89, 978-988 (1999).

Korotev, R.L. Some things we can in fer about the
Moon from the com po si tion of the Apollo 16
regolith. Meteorit. Planet. Sci., 32, 447-478 (1997).

Korotev, R.L. Con cen tra tions of ra dio ac tive el e -
ments in lu nar ma te ri als. J. Geophys. Res., 103,
1691-1701 (1998).

Korotev, R.L. The great lu nar hot spot and the com -
po si tion and or i gin of the Apollo mafic (“LKFM”)
im pact-melt brec cias. J. Geophys. Res., 105,
4317-4345 (2000).

Lewis, J.C., T.B. Byrne, J.D. Pasteris, D. Lon don, and 
G.B. Mor gan VI. Early Ter tiary fluid flow and
pres sure-tem per a ture con di tions in the Shimanto
accretionary com plex of south west Ja pan: Con -
straints from fluid in clu sions. J. Metamorph. Geol.,
in press (2000).

Lodders, K. Al kali el e ment chem is try in cool stel lar
dwarf at mo spheres. Astrophys . J., 519(1), 793-801
(1999).

Lodders, K., and B. Fegley, Jr. Con den sa tion chem is -
try of circumstellar grains. In Proc. IAU Sym po sium
No. 191 Asymptomic Gi ant Branch Stars (T. LeBertre,
A. Lebre, and C. Waelkens, eds.). IAU and As tro -
nom i cal So ci ety of the Pa cific, 279-289 (1999).

Lodders, K., and R. Osborne. Per spec tives on the
comet-as ter oid-me te or ite link. Space Sci. Rev.,
90(1-2), 289-297 (1999). [Also re printed in Com po -
si tion and Or i gin of Cometary Ma te rials, Pro ceed ings of
ISSI work shop, (K. Altwegg, P. Ehrenfreund, J. Geiss & 
W.F. Huebner, eds.). Bern, Swit zer land, Kluwer Ac -
a demic Press.]

Mc Kin non, W.B., and R.L. Kirk. Tri ton. In En cy clo pe -
dia of the So lar Sys tem (P. Weissman, L.A. McFadden,
and T. John son, eds.). San Diego, Ac a demic Press,
405-434 (1999).

Mc Kin non, W. B. Con vec tive in sta bil ity in Europa’s
float ing ice shell. Geophys. Res. Lett., 26, 951-954
(1999).

Ol i ver, G.J.H., R. Buchwaldt, F. Chen, E. Hegner.
Tracking fast teco-meta mor phism in Scot land.
Ge ol ogy, in press (2000).

Pasteris, J.D. Causes of the uni formly high
crystallinity of graph ite in large epigenetic de pos -
its. J. Metamorph. Geol., 17, 779-787 (1999).

Pasteris, J.D., B. Wopenka, J.J. Free man, V.L.
Young, and H.J. Brandon. Med i cal min er al ogy as
a new chal lenge to the ge ol o gist: Sil i cates in hu -
man mam mary tis sue? Amer. Min eral., 84,
997-1008 (1999).

Phil lips, R.J., and M.A. Bull ock. Cou pled cli mate and
in te rior evo lu tion on Ve nus. Lu nar and Plan e tary
Sci ence Con fer ence XXX, #1385 (1999).

Phil lips, R.J., and V.L. Hansen. Geo log i cal evo lu tion
of Ve nus: Rises, plains, plumes, and pla teaus. Sci -
ence, 279, 1492-1497 (1998).

Plyasunov, A.V., J.P. O’Connell, and R.H. Wood. In -
fi nite di lu tion par tial mo lar prop er ties of aque ous
so lu tions of nonelectrolytes. I. Equa tions for par -
tial mo lar vol umes at in fi nite di lu tion and stan -
dard ther mo dy namic func tions of hydration of
vol a tile nonelectrolytes over wide ranges of con -
di tions. Geochim. Cosmochim. Acta, 64, 495-512
(2000).

Plyasunov, A.V., and E.L. Shock. Ther mo dy namic
func tions of hydration of hy dro car bons at 298.15
K and 0.1 Mpa. Geochim. Cosmochim. Acta, 64,
439-468 (2000).

Ring, U., A. Kröner, P. Layer, and R. Buchwaldt. Pre- 
or syntectonic? Mylonitic A-type gran ites in
strike-slip and re verse-slip shear zones, north ern
Ma lawi, east-cen tral Af rica. J. Geol. Soc. Lon don,
156, 695-714 (1999).

Roth, E., D.A. Wiens, L.M. Dorman, J. Hildebrand,
and S.C. Webb. Seis mic at ten u a tion to mog ra phy
of the Tonga back-arc re gion us ing phase pair
meth ods. J. Geophys. Res., 104, 4795-4809 (1999).

Saumon, D., T.R. Geballe, S.K. Leggett, M.S. Marley, 
R.S. Freed man, K. Lodders , B. Fegley, Jr., and
S.K. Sengupta. Mo lec u lar abun dances in the at -
mo sphere of the T Dwarf Gl 229B. Astrophys J., in 
press (2000).

Shepard, M.K., and R.E. Arvidson. The op po si tion
surge and photopolarimetry of fresh and coated
bas alts. Icarus, 141, 172-178 (1999).

Shearer C.K., and C. Floss. Evo lu tion of the Moon’s
man tle and crust as re flected in trace el e ment
microbeam stud ies of lu nar magmatism. In Or i gin
of the Earth and Moon (R. Canup and K. Righter, eds.),
in press (2000).

Smith, W.H., D.L. Snyder, J.A. O’Sullivan, and D.R.
Fuhrmann. Es ti mate of over lap ping spec tral sig -
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na tures from hyperspectral data. S.P.I.E. Pro ceed -
ings, #3718 (1999).

Smith, W.H., D.N. Harres, D.R. Fuhrmann, and D.
Angelisanti. Com pen sa tion for op ti cal dis tor tion
in fou rier trans form spec trom e ters. S.P.I.E. Pro -
ceed ings, in press (1999).

Smith, W.H., J. O’Sullivan, D. Snyder, D. Fuhrmann,
and M. Oz. Spec trum es ti ma tion from quan -
tum-lim ited interferograms. IEEE Sen sor Ar ray and 
Mul ti chan nel Sig nal Pro cessing Work shop Pro ceed ings,
in press (2000).

Stern, S.A., and W.B. Mc Kin non. Tri ton’s sur face
age and impactor pop u la tion re vis ited in light of
Kuiper Belt fluxes: Ev i dence for small Kuiper
Belt ob jects and re cent geo log i cal ac tiv ity. Astron.
J., 119, 945-952 (2000).

Valenzuela, R.W., M.E. Wysession, M.O. Neustadt,
and J.L. But ler. Lat eral vari a tions at the base of
the man tle from pro files of dig i tal Sdiff data. J.
Geophys. Res., in press (2000). 

Wang, A., B.L. Jolliff, L.A. Haskin, and K.E.
Kuebler. Char ac ter iza tion of struc tures and com -
po si tions of quad ri lat eral py rox enes by Raman
spec tros copy — im pli ca tion for fu ture plan e tary
ex plo ra tions. Lu nar and Plan e tary Sci ence Con fer ence
XXXI, #1875 (2000). 

Wang, A., B.L. Jolliff, and L.A. Haskin. Raman spec -
tro scopic char ac ter iza tion of a highly weath ered
ba salt: ig ne ous min er al ogy, al ter ation prod ucts,

and a mi cro or gan ism. J. Geophys. Res., 104,
27,067- 27,077 (1999).

Wang, A., B.L. Jolliff, and L.A. Haskin. Raman spec -
tro scopic char ac ter iza tion of a Mar tian SNC me -
te or ite: Zagami. J. Geophys. Res., 104, 8509-8519
(1999).

Wiens, D.A. Sliding skis and slip ping faults. Sci ence,
279, 824-825 (1998).

Wysession, M.E., A. Langenhorst, K.M. Fischer, G.I. 
Al-eqabi, P.J. Shore, M.J. Fouch, and T.J. Clarke.
Man tle flow in ferred from lat eral vari a tions in
compressional/shear ve loc i ties at the base of the
man tle. Sci ence, 284, 120-125 (1999).

Zolotov, M. Yu., and E.L. Shock. A ther mo dy namic
as sess ment of the po ten tial syn the sis of con -
densed hy dro car bons dur ing cool ing and di lu tion
of vol ca nic gases. J. Geophys. Res. [Solid Earth], 105, 
539-559 (2000).

Zolotov, M. Yu., and B. Fegley, Jr. The ox i da tion
state of vol ca nic gases and in te rior of Io. Icarus,
141, 40-52 (1999).

Zolotov, M. Yu., and E. L. Shock. Abiotic syn the sis
of polycyclic ar o matic hy dro car bons on Mars. J.
Geophys. Res. [Planets], 104, 14033- 14049 (1999).

Zuber, M.T., S.C. Sol o mon, R.J. Phil lips, et al. In ter -
nal struc ture and early ther mal evo lu tion of Mars
from Mars Global Sur veyor to pog ra phy and grav -
ity. Sci ence, 287, 1788-1793 (2000). 

RECENT STUDENT PUBLICATIONS

Al bert, R.A., R.J. Phil lips, A.J. Dombard, and C.D.
Brown. A test of the va lid ity of yield strength en -
ve lopes with an elastoviscoplastic fi nite el e ment
model. Geophys . J. Int., 140, 399-409 (2000).

Criss, R.E., M.J. Sin gle ton, and D.E. Cham pion.
Three-di men sional ox y gen iso tope im ag ing of
con vec tive fluid flow around the “Big Bo nanza”,
Comstock Lode Mining Dis trict, Ne vada. Econ.
Geol., 95(1) (2000).

Dombard, A.J., and W.B. Mc Kin non. Long-term re -
ten tion of im pact crater to pog ra phy on
Ganymede. Geophys. Res. Lett., sub mit ted (2000).

Hauck II, S.A., R.J. Phil lips, and M. Price. Ve nus:
Crater dis tri bu tion and plains re sur fac ing mod els. 
J. Geophys. Res., 103, 13,635-13,642 (1998).

Hauck, S.A., II, R.J. Phil lips, and A.M. Hofmeister.
Vari able con duc tiv ity: Ef fects on the ther mal

struc ture of subducting slabs. Geophys. Res. Lett.,
26, 3257-3260 (1999).

Ja cob son, R.B., M.S. Laustrup, E. Ehrhardt, C.
Niebur, and R.E. Arvidson. Phys i cal set ting of
Lis bon Bot tom in the Big Muddy Na tional Fish
and Wild life Ref uge. In Ini tial Bi otic Sur vey of Lis bon 
Bot tom, Big Muddy Na tional Fish and Wild life Ref uge
(V.J. Burke and D.D Humburg, eds.). U.S.Geo log i -
cal Sur vey Bi o log i cal Sci ence Re port, in press
(2000). 

John son, N.M., and B. Fegley, Jr. Wa ter on Ve nus:
New in sights from Tremolite de com po si tion.
Icarus, in press (1999).

Korotev R.L., B.L. Jolliff, and R.A. Zeigler. The
KREEP com po nents of the Apollo 12 regolith.
LPSC XXXI, #1363 (2000).

Larsen, K.W., R.E. Arvidson, B.L. Jolliff, and B.C.
Clark. Cor re spon dence and least squares anal y ses

16 Earth & Planetary Sciences



of soil and rock com po si tions for the Vi king
Lander 1 and Path finder land ing sites. J. Geophys. 
Res., in press(2000).

Prapaipong, P., E. L. Shock, and C. Korestky.
Metal-or ganic com plexes in geo chem i cal pro -
cesses: Tem per a ture de pend ence of the stan dard
ther mo dy namic prop er ties of aque ous com plexes 
be tween metal cat ions and dicarboxylate lig ands.
Geochim. Cosmochim. Acta, 63(17), 2547-2577
(1999).

Sin gle ton, M.J., and R.E. Criss. Sym me try of hy dro -
ther mal flows in the Comstock Lode Mining Dis -
trict, Ne vada . Geol. Soc. Amer. Abstr. Prgms., 31(7),
A 161-162 (1999).

Swayze G.A., K.S. Smith, R.N. Clark, S.J. Sutley,
R.M. Pearson, J.S. Vance, P.L. Hageman, P.H.
Briggs, A.L. Meier, M.J. Sin gle ton, S. Roth . Using
im ag ing spec tros copy to map acidic mine waste.
En vi ron men tal Sci ence & Tech nol ogy, 34(1)
(2000).

Val en tine, R.B., S. Shuttleworth., D. Kremser, G.
Chan, E.L. Shock, and J.D. Mor ris. Pos si ble ev -
i dence fos sil biofilm in Cal cite Springs, Yel -
low stone, from LA-ICP-MS data. Eos Trans., 79,
59 (1998).

Val en tine, R.B., J.D. Mor ris, D. Duncan, Jr., and
ODP Sci en tific Party Leg 170. Sed i ment
subduction, ac cre tion, underplating, and arc vol -
ca nism along the mar gin of Costa Rica: Con -
straints from Ba, Zn, Ni, and 10Be con cen tra tions. 
Eos Trans., 78, 673 (1997).

Wieczorek, M.A., and R.J. Phil lips. Lu nar multi-ring
bas ins and the cratering pro cess. Icarus, 139,
246-259 (1999).

Wieczorek, M.A., and R.J. Phil lips. The
“Procellarum KREEP Terrane”: Im pli ca tions for
mare vol ca nism and lu nar evo lu tion. J. Geophys.
Res., in press (2000).

Wil liams, R.M., R.J. Phil lips, and M.C. Malin. Flow
rates and du ra tion within Kasei Valles, Mars: Im -
pli ca tions for the for ma tion of a Mar tian ocean.
Geophys. Res. Lett., in press (2000).

Zeigler R.A., B.L. Jolliff, R.L. Korotev, and L.A.
Haskin. Pe trol ogy, geo chem is try, and pos si ble
or i gin of monomict mafic lithologies of the
Cayley Plains. LPSC XXXI, #1859 (2000).

Zeigler R.A., B.L. Jolliff, R.L. Korotev, and L.A.
Haskin. Pe trol ogy and geo chem is try of an un -
usual Ferroan Anorthositic-Troctolite as sem -
blage from Apollo 16. LPSC XXXI. #1623 (2000).

ALUMNI UPDATE

p Car o lyn (Briggs) Sorvoja (BS 86) is cur rently a
grad stu dent (M.S.) in En vi ron men tal Qual ity Sci -
ence at the Uni ver sity of Alaska-Anchorage. Her
email ad dress is csorvoja@gci.net

p Juliet E. Remley (BS 87) is now Dr. Juliet E.
Mor row, Sta tion Ar che ol o gist for Ar kan sas Ar -
che o log i cal Sur vey, Jonesboro.  She was fea tured
in the April 2000 edi tion of Na tional Geo graphic.
Email ad dress: jmorrow@ choc taw.astate.edu.

p Jeremy Voligny (BS 96) is a mudlogging ge ol o gist 
for oil and gas wells in the WV, PA , and OH re gions 
of the Ap pa la chian Ba sin. Wants to hear from
any one in ter ested in mudlogging. Ad dress: 714
Wal nut Hills Drive, Chillicothe, OH 45601-2037

p Douglas Kilmer (AM 90) is part owner of Mil len -
nium En vi ron men tal & Remediation Ser vices,
Inc., spe cial iz ing in pe tro leum con sult ing and
geo phys i cal/re mote sens ing ap pli ca tions to en vi -
ron men tal con sult ing. Married in 1996 (Di ane)
and had a son in 1998 (An drew). Also con sult ing
in geo phys i cal sur veys for ar che o log i cal as sess -

ments. Ad dress: 2200 Green Is land Drive, Co -
lum bus, OH 43228- 9432. Tel.: 614-279-5087

p Deborah S. Snavely Lumia (BA 72, AM 75) re -
cently com pleted 24 years with the U.S. Geo log i -
cal Sur vey. Married fel low hy drol o gist 10 years
ago. Still misses Wash ing ton Uni ver sity! Ad dress:
5 May Ap ple Way, Ballston Spa, NY 12020. Tel.:
518-899-5219 (h), 518-285-5668 (w)

p Bruce Stinchcomb (AM 63) is fin ish ing a pale -
ontological pa per on Ozark Cam brian mono -
placophorans. One spe cies, Gayneoconus echolsi, is
named in mem ory of Dor o thy J. Echols (Mrs. E.
1916–97), pro fes sor of Pa le on tol ogy. Mrs. E.
took great in ter est in cul ti vat ing bud ding pa le on -
tol o gists and this or nate Cam brian mol lusk
should be a fit ting trib ute to her en thu si asm. Ad -
dress: De part ment of Ge ol ogy, St. Louis Com -
mu nity Col lege, Pershall Rd., St. Louis, MO
63135. Tel.: 314-595-2380.                               
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p An drew Dombard (PHD 2000) fin ished his orals
and took a post-doc po si tion at Car ne gie In sti tute
(DTM) in Wash ing ton D.C. His suc cess ful oral de -
fense was June 20 and the ti tle of his pa per was
“Modeling of Geodynamics Pro cesses on
Ganymede and Callisto: In sight into Ther mal and
Tec tonic His tories". He and D’Arcy Meyer, cur -
rent EPSc grad stu dent, are en gaged to be mar -
ried.

p Jeff Plaut (PHD 91) and El len O’Leary (AM 88 )
re cently ex changed mar riage vows. Jeff is a staff

sci en tist at JPL in Pas a dena where El len is a sys -
tems an a lyst.

p Mary Kath er ine(Kate) Crombie (PHD 97) is the 
di rec tor of gov ern ment pro grams for an Ar i -
zona-based com pany called Com puter Ac cess,
Inc. Re cently her pa per “Ap pli ca tion of Re motely 
Derived Cli ma to log i cal Fields, etc.” won the third 
place prize for the 2000 ERDAS Award for Best
Sci en tific Pa per in Re mote Sensing.

DEPARTMENT WELCOMES NEW EMPLOYEES

18 Earth & Planetary Sciences

p Seth Mi chael Da vis, Busi ness Man ager for the Geo chem i cal So ci ety
Or i ginally, Seth is from small-town Kear ney, Ne braska, but he slowly mi grated east, first

to Lin coln, NE, and then to St. Louis, MO in De cem ber 1999. He at tended both the Uni ver -
sity of Ne braska at Kear ney and the Uni ver sity of Ne braska at Lin coln (“Go Huskers!”). His
ac a demic pur suits are scat tered across a wide spec trum of stud ies (mostly in il lus tra tion, lit er -
a ture, and mu sic). Cur rently, he is at tend ing Mis souri Col lege in the eve nings pur su ing cer tif i -
ca tion as a Mas sage Ther a pist. Seth en joys play ing the vi o lin, rid ing his bi cy cle, trav el ing, and
surf ing the net, es pe cially eBay. He and his girl friend, Kathy, live with her cat, Hablo. He
loves the WU cam pus and the great work en vi ron ment in the De part ment, and looks for ward 
to han dling all the chal lenges of his new job.

p Molly Dubberke – EPSc As sis tant Li brar ian
Molly be gan work ing for the Earth and Plan e tary Sci ences Li brary in July of 1999 af ter

mov ing from the Chi cago area to St. Louis. She grad u ated from Augustana Col lege in Rock
Is land, Il li nois with a de gree in Ge ol ogy with a con cen tra tion in En vi ron men tal Studies. Af -
ter grad u a tion, Molly worked as an En vi ron men tal Spe cial ist for a con sult ing com pany in
Chi cago and an en gi neer ing com pany in Rockford. She has en joyed get ting to know the peo -
ple in the Earth and Plan e tary Sci ences de part ment, learn ing about the li brary, and as sist ing
li brary us ers with their needs. In her free time, Molly en joys ex plor ing the St. Louis area,
cook ing, and work ing on her new home with her hus band.

p Lisa Klein - Ac count ing Clerk
Lisa be gan work ing in the EPSC ac count ing de part ment in Oc to ber 1999. For merly a fi -

nance man ager for an ad ver tis ing agency in Clay ton and has en joyed work ing in an ac a demic
set ting af ter spend ing so much time in the cor po rate world. Working here will also give her
the chance to pur sue a bach e lor’s de gree in In dus trial and Or ga ni za tional Psy chol ogy
through Uni ver sity Col lege. Be yond work ing full time for the de part ment and study ing for
her de gree, Lisa also keeps busy with her two chil dren, a son, age 11, and a daugh ter, age 5,
both of whom love soc cer, and her hus band, Kevin, an in spec tor at Boe ing. Lisa has been
rid ing horses since she was 12 or 13 years old on her fa ther’s farm. She has con tin ued rid ing
and train ing Paso Fino horses and plans to start show ing them again in the near fu ture. 
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p Ka ren Pol lard – Ed i to rial As sistant, Geochemica et Cosmochimica Acta
Ka ren has lived in Florissant all her life, but only re cently came to work in the EPSC De part -

ment as an ed i to rial as sis tant in the GCA Ed i to rial De part ment. Ka ren has three daugh ters, Kristal, 
Danielle, and Niki , rang ing from 3 to 14 years old, who keep her and her hus band, Paul, busy. In
her free time, she en joys a range of ac tiv i ties in clud ing macramé, cro chet ing, bowl ing, and work -
ing in the yard. Her fa vor ite thing to do is spend time with her fam ily, play ing games. In spite of
her early em ploy ment sta tus, Ka ren be lieves she has found a place she can en joy work ing and
could not have asked for better peo ple with which to work. She thanks ev ery one for mak ing her
feel wel come at the Uni ver sity.

p  Na than Snider - Sys tems An a lyst
Na than grad u ated from Wash ing ton Uni ver sity in St. Louis this past May with a de gree in En -

vi ron men tal Studies. Home was Bonners Ferry, Idaho un til he came to work for Ray Arvidson
and now he lives in the city, close to the Uni ver sity.  When he is not work ing on the re mote sens -
ing lab o ra tory com put ers, he is tak ing part in his fa vor ite hobby, com pos ing elec tronic mu sic.
Other pas times in clude read ing, run ning play ing Af ri can hand drums and mak ing fre quent stops
at Al Tarboush res tau rant and deli.

p Linda Trower - Ed i to rial Man ager , Geochimica et Cosmochimica Acta
Linda is not new to Wash ing ton Uni ver sity, only to the EPSC. She came from the Phys ics de -

part ment in Sep tem ber 1999 to help Frank Podosek with his ed i to rial tasks for the jour nal
Geochimica et Cosmochimica Acta. Frank and Linda have de vised an elec tronic sys tem to speed the
pro cess. Most cor re spon dence is ac com plished through email and a spe cial web page  which
Linda is re spon si ble for main tain ing. In her free time, Linda is an avid golfer, and still de lights in
her crown ing achieve ment of a hole-in-one 3 years ago. She and her sis ter are reg u lars in the Staff
Day golf tour na ment, and have won the “Best Fe male Team Golfer Award” since the com pe ti -
tion started in 1998. Linda vol un teers for the Amer i can Red Cross, the Amer i can Can cer So ci ety
and Southpointe Hos pi tal.

p Natasha Zolotova - Lab o ra tory Tech ni cian
Natasha started work ing in Jan Amend’s group as a vol un teer in early 1999 while wait ing for

her work visa, and was hired in No vem ber of the same year. Trained in geo chem is try, she re ceived 
her mas ters from Mos cow State Uni ver sity and worked for the In sti tute of Ex per i men tal Min er al -
ogy. She came to St. Louis with her fam ily three years ago and worked at the City Mu seum for a
Rus sian Di no saur ex hibit be fore com ing to work for the De part ment. Here she works on ion and
gas chro ma tog ra phy anal y sis. She does an a lyt i cal work for mod els and pro jects, fo cus i ng on the
Ae olian hot springs in Sic ily and the mi cro bial ex per i ments. On the week ends, Natasha likes to
ex plore state parks in the area with her hus band and two chil dren. When the weather is nice they
hike and camp in Mis souri and south ern Il li nois. 

CREDITS

p Ed i tors
Cassie Bowman   Margo Long

p Lay out
      Margo Long     Tom Stein 

p Con trib u tors
 Rodrigo Adaros   Cassie Bow man   Bob Dymek  Velma Gentzsch  Jeff Gillis  Anne Hofmeister   Brian Hynek   Jill Pasteris 

 Panjai Prapaipong    Stacey Rob ert son    Frank Seelos   Everett Shock      Robby Val en tine
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Let us know what you are do ing now.  Ei ther  send an email to alumni@levee.wustl.edu or fill out this card and send it to:            
Margo Long, Cam pus Box 1169, One Brookings Dr. St. Louis, MO 63130.

Name: __________________________________________________________________________________________
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Phone: ________________________  Email: ___________________________________________________________

Year grad u ated/de gree(s): ___________________________________________________________________________

Per sonal news for next news let ter: _____________________________________________________________________
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