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A MESSAGE FROM
THE DEAN

It Is with pleasure that | Introduce
the new Seaver College Academic
Mews (SCAN) bulletin, Each issus
will highligght an academic division
or speclal pragram of the collage,
SCAMN Wil be used to honer faculty
and student achlevements, i
Inform outside professionals of
work being done al Pepperding, 1o
imerest prospaciive students, 1o
keep alumni up o date, and to
record acadamlc projects for parma-
nent library reference. Coplas arg
avallable in grint form and throwgh
the world wide web al
ww, pepperdine. adu,

The Matural Sclence Division 15
highlighted in this Issue. Included
are some facully research noles,
newes regarding the divislon, and
career updates from alumnl, For
futura issues you are Invited to
supmil infermation and ideas Tor
congldaration. We hope you anjoy
1his nenww bullatin,

W, David Balrd
Dean of Seaver College
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KECK SCIENCE CENTER
ABOUT TO OPEN

Excilement i growing a5 the new four-slony, 33,000-square-fost Kaeck
Sciance Canter naars completion. Mamed aflar s principal banelactor, the
W. M. Keck Foundation, the facility contains slate-of-the-art classrooms and
laboratories for the 470 students and 35 full-time professors in the Hatural
Science Division. Daspite limited space in the cumrent Rocdowell Academic
Contor, the division has eamed national recognition for paceselting research
wilh undergraduates in the areas of bokgy, chemisbry, mathematics,
computer sciencs, sparts medicine, and nutilonal scence.

Mecarding ta divisian chaer Or, Carodyn Vos Strache, “The sciencg
pregrams wall alfer bolh majrs and nonmaers an aulstanding place 1o leam
scence. One of our educational goals 15 1o each students to see the wark
through the eyes of diferenl disciplinas. Wsing the sciantific method to
avaluale informabion and data is an imporant skill for all graduates. This new
facility and the outstanding teaching facully will provide students with an
und erstanding of the metheds and processes of scentific inguing”

The canter containg dedicated discipline-specific teaching and research
labs, mulimetia dassrooms, computer and mstramentation moms, dissection
rooms, & leclure hall, offices. and conference roams. Spedal features ke the
marine biakegy lab with aquarium faciliies allows instruction fo extand offsile o
the natural wildarness that surrcunds the §30-acra Malibu campus. In the last
frwe years professors and their students in natural science have published
fory-two arficles in majer scentific jpumals and eighty-seven abstracts for
presentation al academic conferences. Pepperdine is noted far such research,
and the Keck Saence Center enhances “dissovery-based” experimentalion
among students by providing a complete amay of lools lo pursue both collabo-
rative and independent research.




The intaridal zone, the area betwaen the high tide and the low
fide, is the ever-changing domain of Dr. Karen Martin, professor of
bickgy, and serves as an aguatic classroom. Numercus onganisms
occupy this narrow sirip of ecclogically fascinating habitat, from

algae and flowering planis to hardy invertebrates and cryplic
vertabrates. They are expased to the “two worlds™ of life in the water
and on the land as the tides ebb and flow. The interface batwaen
marine and terrestrial ecosystems living here is among the most
demanding, diverse, and productive. Al extreme high tide, Martin
and her students spend late nights on the beach watching grunion
lay eggs, then return at dawn to explore tidepools when the waler is
oy,

With the Pacific Ccean located just off the Pepperdine campus,
students can form hypotheses in the fiel then bring back
spacimens to lest these theones in the saence lab. Prajects hava,
among other things, measured metabolism in grunion fish eggs.

VEGETARIANISM FOR CARNIVORES:

timed the duration of beach emargenca in spawning grunicn,
compared respiration in watar and air in sevaral species of
interidal fishes, and examined the process of hatching in grunion
aggs. The students work in collaboration with Mardin, and their com-
bined work has been published in journals such as Marine Biology,
Physiological Zoology, American Zoologist, and
Envirenmental Biology of Fishes. They have presented their
research al internaticnal scianlific mealings around the couniny.
Marlin teaches marine biclogy, physiclegy, and zoolegy at Seaver
Caollege. In addition fo teaching, she has co-organized several
symposia for a number of different socielies on lopics such as
‘Ecolegy of Intertidal Fishes™ (American Sodety of lchthyologists
and Herpelologists), “Amnicte Origins” (International Congress of
Varlebrate Morphology). "Aquatic Crganisms, Terrastrial Eggs”
(American Saciety of Zoclogists), and “Scence and the
Entertainmant Media™(Socuthern California Academy of Sciances).
Her book, Interidal Fishes, was a collaborative effort invalving an
internatianal team of scientists and bring s logether much
informafion that was not previously available. The text covers
acclogy, behavior, physiclogy, systematics, bicgeography, and lossil
histery, Lineludes a list of all intertidal fish families fram around the
world and a review of field and laboratorny metheds for
studying them, Just as tidepool inhabitants experience two very dif-
forent workds, Martin's studenis have the advantage of working in
the two worlds of classrcom study and field research.

A NEW APPROACH TO A VEGETARIAN LIFESTYLE

Can you ¢at meatl and stll Be a vegelanan? Parhaps, From
Pythagoras 1o Pritikin, vegetarianism has been pracliced for centuries
for & wide variely of reasons. Dr. June Payne Palacio, Flora L.
Thamton Professor of Nutritional Science, notas that there are just as
many bypos of vegoelanan diols as there are reasons for the
praciice, These may be grouped into eight categories; 1) Omaivones;
2} “Far.” Partial, Pad-Time, Psaude; 3) Owvo, Laclo, Pollo, Pesco;

4} Lacle-Owa; 5) Vegan, Pure, Sincl, Tetal, 8) Macrobietic and Zen
Macrabiotic: T} Frutlarian: and 8) Almost Vegelanan = Medilerranean.
Although most vegetanan diets are autntionally adequate, some are
not. Careful planning is essenfial to avoid nutrient deficiencias
brought on by the elimination of an entire food group from the diel.

Adopting a vegetanan lifestyle means: including & minimum of five
servings of a variety of fruits and vegetables each day; choosing
whaole, unrefined foods: avoiding fally, highly sweetened, and highly
refined foods; avoiding unhealthy lifestyle choices such as tobacco,
axcess aloohol, stress, and sun axposure: exercising regularly: and
getting adequate rost and seoking meodical treatment whon nooded,
Appropriataly planned vegetarian diets ara healthiul, are nutriticnally
adaquafte, and provida health banefils in the prevention and
treatment of carlain diseasas.
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MNATURAL SCIENCE FACLILTY
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WILDFIRES: OUT OF THE ASHES

Each time that fires threaten Southemn California,
it i difficult to see the ecalogical banafits of
having brush (chaparrall on hillsides arcund our
hemes, or to fully appreciate wildfire as a natural
procass in fhe ecosystem. According bo Dr. Stephan
Davis. distinguished prafassor of biskegy, we wha
cheoso 1o live alang the urban-wakdemaess mtorfaco
also choose to lve with recurrant
wildfire. We musl not anly respact the
destructive capacity of wildfires and be
prepared for such ovents; wa must
alse learn 1o appreciate the impotant
benefits of such fire.

Many indigenous species of plants
are "fire depend ent’=their seeds do
ned germinate and they do net thrive
without fire. Some saeds only
germinate aller detecting smake fram
burmmng wosd, Many spacies
vigorcusly resprout aftar shools are
consurned by flames, From an
anvircnmantal perspactiva, local
ocosystoms are wol “destroyed” by firg
bul require fire for renewal and rejuve-
nation. Wildfire increases plant vigor,
promotes racycling of nuirient rascurcas. increases
biodiversity. reduces the numbers of axelic [weed)
spacies, and favors produclivity,

Allhough native plants expose nearby struclures
o wikdfire, they provide numerocus services o
humans al kow cost, Mative plants deter soil
orosion, increase siope stabilily, retumn soil water o
the atmosphere, provide cover and food for wikd
animals, ara aesthetically pleasing, offer recreation-
al activilies, and yel reguire no
ircigatian, clipping. or ferilizer, Davis® students
study natural plant resources utilizing examples
found in the Sanla Monica Mountains and coastal
ragicns near the Malibu campus. They examine
probloms al envircamental and natural

degradation and identify possible solutions for wise
managemeant praciices. formulated through the so-
enlific principles af plant ecelegy, Field trips include
lzcal habitats (barrier beach, coastal marsh, ooastal
dune, coaslal bluf. npanan, coastal strand and
chaparral plant communilias), where rasaarch
hypathoses can be farmulated and lator testod in
controlled anvironments in the campus greenhouse

or laboralory. The resulis of these indepandant and
jeint vanlures are often

published in professional jpurmals, One such
axample is the “Impact of Water Relaticns on the
Nedulation Frequency of Post-fire Seedlings of
Ceanothus spp. Growmg in the Sanla Manica
Mauntains of Scuthern Califarnia,” published in
Physiolegia Plantarum, in collaboration with
sludents 5. Diana Pratt and A. 5. Konopka.
Professar Davis believes that the study of plant
physiological eoology is demanding but alse excit-
ing. The freguent wildfires in Southern Califarnia,
allhough challenging, are especially conducive bo
sludying the natural processes of the ecosystem,
beth destructive and ullimatoly rojuvenaling,

MATHEMATICS—AN INFINITE INTERCULTURAL EXPERIENCE

Mathematizians are indeed a unique group of
peapla. Thay have a distinctive way of loaking at
the woarld and reflacting on what thay see. For
example, they have their cwn brand of humor,
laughing heartity at incongruilies, juxtapositions,
and extrapolations thal leave some others smiling
aut of mare politen ess, Also, the mathematician's
choice of language, shaped by his or her fraining,
aften reweals a slavish attention to precision that

samelimas seems fussy 1o others. Mathemalics is
a discipline that teaches a certain type of thinking
and communicating. Dr. Randall Maddox,
profassor of mathematics, has wrillen aboul these
interesting observations, He goes bayond teaching
basic princples and suggests innavative and aom-
pelling reasons why studying mathemalics can
enhance and change our lives, The

fallawing excerpts from the praface of his boak



Mathomatical Thinking and Wiiling: A Trangilion fo Abstracl
Mathematics, are intriguing:

You are al the entrance inlo a new kingdom where an
unfamiliar language is spokon, Welommae 1o the gales af that
kingdom. You ara hare to learn the language, 1o be exposed o the
culture, and to be trained to explore the terrtory on your own. [t is &
kingdam where the mhabiants tolerate nathing less than impeccably
clear and accurate communication, where you say
precisely whal you mean or nothing at all, You necdn’t speak lowdly,
cily clearly, Bedy language is irrelevant, Na mallor how wildly you
wave your hands or how sincerely you leok inlo the eyes of ancther,
you add nothing to the value of what you say,

When yau first begin io communicale with the procision se char
acteristic of mathematics, it might feel a liftle siifling, as if some per-
snickely persan is forcing you b use his words 1o express the things
you sae clearly with your awn mind™s eye. Be palienl. Your own pér-
sonal style will shine through seon encugh. In time you'll see how
adaptation 1o the culture of mathematics and itz slylo of communi-
catng shape you as your thinking, writing, and crilical analysis skills
become more developed and polished.

Considar a beginning studenl al the pianc. Music is one of the
most creative disaplines, and cur piano student has bean
listening to Chopin for some time. She knows she has a true ear
and intuibian for music, However, she must begim at the plano by
playing scalas over and over again. These repelilive tasks
familiarize her with the structure of music as an art form, and actual-
Iy murture and expand hor capacily 1o exprass herself in onginal

and creative ways through music, She leams tis truth: The aesthel-
iz elemanis of music cannot be fully realized until the tachnical skills
developed by role exercises have been mastered and can be rele-
gated 1o the seboonscions,

Your first steps info mathematics are a lot like those for our
pianist, You're going to be introduced fo the building blocks of math-
ematical structure, then practice on the precision required o com-
municate mathemalics correctly. The drills you parform in this prac-
tice will help you soe mathematics as a discaplne more dearly and
equip you o gppreciale i boauty, These skills will impact the way
wyou crganize and present your thoughis in everything from English
composilian papers e late-night bull sessions in the dormitory. Think
of this a5 an imtercultural irp thraugh the mathematical kingdom an
a bicycle built for n. The purposes of the irip are:

To familiarize you with the tarritony;

To train and equip you to explore iL on your awn,

To give you some panoramic vicws of the countryside;
To teach yau 1o communicate with the inhabitants:

yYYyY¥YTIYYFrY

To help you begin to carve out your own niche.

If you're willing 1o <o the work, | promise you'll enjoy the tnp. You'll
need help pedaling at first, and cccasionally when the hills are
steop. Bul you'll come back & different persan, with a

different view of the world because of a new part of i that has
bequn 1o feel like home. Whatever your major, what is imporiant is
nat what you'll do with mathematics but what mathematics will do
wilh you.

FINE TUNING THE HUuMAN ENGINE OF RACING CYCLISTS

The spart of compatitive road cyaling 15 physokagically demanding,
aven though the majonty of noad events are compleled at submaximal
exarcise inlensities, Although optimizing nding position and cyding

aquipment an resull in subslantial moreases in pedormance, the greal-

asl increases are achieved by changing physiclogical parameters
through training, The engine or physichogical
miakeup of the cpchist plays a mager wle, I “E
Physiologists and coaches can use laboratory
testing to determine current pedonmance levels
and modiy training regimens. Althaugh usaful,
laboratory tesling is not a magical tool for
predicing pedocmance, Test results must caly be
uzsed wilh 2 scund understanding of their
limitaticns. The ulimate perdormance of any ath-
lete or team is the result of several
interdegendent factors, only one of which is
physiclogical funclion,

Recently mose than two dozen compelitive
cyclists, from the internationally rencwned

Mercury Cycling Team, undenvent physiclogical
presseason lesting at Peppending's Spons
Exercise Physiclogy Lab, undar the direclion of
Dr. Holden MacRae, professor of spors
medicing, Fourteen af the opclsts ware based in

the U3A, and nine wera based in Europa. The testing protocol was
based on that used by the Mapei Professional Gycding Team {Italy)
Cydists performed a step-incremenial exercise lest on a LODE gycle
erqometer, beginning at 150W (100W in some cases), with a step
incraase of S0 minute (28WIminule in some casas), to atlain a targe
wattage of 5.2Wi'kg body mass. Once the farget
waltaga was achieved, the oyclists rede far filteen
minules with blood samples for lactate being taken
al five differant imepoints.

It was estimated that Cheis Boardman, the one-
haur warkd recond holder, was able o sustain mone
than 85 percant of his maximum heart rate through-
out his record one-hour cycling ride with an average
power autput of &4 Wiy body mass, MacRae
datermined that the oyclists tested in his lab were
ricding at around 80 1o 82 percent of their peak sus-
tained pawer oulput during the fftesn minule per-
formance test (5.3 Wikg). Pepperdine was chosen
as the site far the physiological oycling lests
because of ts slate-of-the-an facilites. The resulls
will be used 1o refine each athlele’s training reqimen
W GNSURG Graator SUccess in compelitian



THE CoLOR OF CHEMISTRY

Many compaounds invelving Lran sitian
melals are highly colered. Dapending
upon the molecules or ions bonded bo
a paricular metal, the resulling com-
pounds, even for the sama melal, can ba
many differant colors of the rainbow.
These ook differences provide inferma.
ticn about the interactions of the bonding
molecules or ions with tha central matal
alem, Cvar Lhe past summer, Dr. Douglas
Mulford, azsistant professor of chamistry,
and student Aranne Jansma (a senior
chemistry magor) developed a naw labo-
ratory exercise to help students undear-
stand the arging of these calors and
what information the cobors provide about
the malecules,

The Spoctrochamical Series laboratory
exparimant can bae tailored for use at the
high school through eollege leval, The
cxpariment was pikated with predominants
Iy freshman general chamisiry
honors students al Pepperding Univarsily,
In one study oo ocdahed ral cobalt
complexes, watar, acelone, ammania,
and four other molecules or ions were
used as ligands, Each complox has a dif-
farent color that was cbserved and quanti-
tatively measured using UVs-visible spac
troscopy. Studonls were ablo to use the
speclrochemical data gathared with the
spectrapholometer o delermineg the
wavelongth af maximuem absarplion of
each complex and theraby arrange the
gands inta a specirochemical series.
The speclrachemical seres orders differ-
ent ligands based on their degrea of
interactian with the conteal metal alom,
Compounds and their colars that were
chserved in this experiment incleded pink
[CofH2006]3+, erange [Colen)3]3+:
yalkow [Co(MH3) 613+, pale yeallow
[Ca{1,10-phanantbroline)3[2+; dark blue
[CofNCOE]3-2 and vialel [ColMNCS)6]3.
Crystal field theory helps explain the
different colors abserved. In general,
visible absorplive caloratian anses when
phoiens of the corract energy are
absorbed and excite molecules from low

energy alectranic slalos o highor enengy
alectronic states (eleciron jumping).
Thus, fransilions between elactronic
slates aro responsible for the majenty of
the colors seen. For the transition metal
complexes studied, the ligand’s interac-
tians with the metal affects the magniude
of the gap bebwaen the low and high
gnargy slates, thareby affecting the ener
gy {and caler) of the pholons absarbed,
The devalopment of this laboratong
project used dassic scientific proceduras
o gauge the afficacy of the speclochem-
ical series expariment. Pre and post-tesis

|

1

ware administered as well as
ane-on-one sludent inleriews.
Preliminary resulls indicated thal student
undarslanding of transiticon metal
complexes and their bonding was graatly
facilitated through the precess, Though
these syntheses are weall known, many
pravicusly reported labaratory melhods
ware lenglhy and difficult to perform with-
in the constraints of a limited

laboratary selling. The authors develaped
this time efficienl process ta explain com-
plex chemical propartias with visually cal-

arful indicators,



Career News from Natural Science Alumni

Deborah Dean Beyer, M.D. (1987, biclogy/psycholegy), Physician, Internal Medicine/Pediatrics, Brontwood, TN

Christopher Eitzer, D.D.S. (1994, biology}, Orthodontics and Pediatric Dentistry Resident, UCLA, CA
Stephanie L. Fabritius, Ph.D. (1981, biclogy), Department Head, Biology, Southwestern University, TX
Joffroy M. Lundoon, M.D, (1985, biolegy), Orthopedic Surgeon, Santa Maria, CA

Chantil F. Ruud, D.V.M. (1993, biology), Vetarinarian, North Shore Animal Hospital, Racine, W1

Dwayne D. Simmons, Ph.D. (1980, biolegy), Professor of Neurophysiology, Washington University, MO
Brian W. Goorjian (1976, physical education), Head Baskethall Coach, Victoria Titans NBL, Australia
Andrea L. Hevener, Ph.D. (1990, sports medicine), Medical Research and Faculty, UC San Diego, CA

Lisa M. Linert, M.S. (1986, sports medicine), Senior Vascular Technologist, Stanford Medical Center, CA
Stoven J. Smith (1977, physical education), Minor Loague Infield Instructor, Milwaukee Browers, WI

Jim Smoot (1979, physical education), Head Volleyball Coach and Instructor, Westmont College, CA

Ben B, Yaspelkis, Ph.D. (1988, sports medicine), Assistant Professor, Cal State University, Northridge, CA
Carla Anson-Gottardi (1990, nutritional scienceo), Registered Dietitian, Placerville Hospital, CA

Stephanie A. Gillenbarg (1985, nutrition, food science), Nutrition Assistant, Santa Clarita Schools, CA
Darcey L. Lawler (1991, nutritional science), Pharmacist, CVS Pharmacy, Kennisaw, GA

Barnoy Paul Caton, Ph.D. (1989, chemistry), Weed Ecologist, Intl. Rice Research Institute, Philippinos
Leighton K. Ford, M.B.A. (1990, chemistry), Environmental Engineer, Sandia National Laboratories, NM
Jeannette F. Holtzman (1999, chemistry), Air Quality Associate Scientist, PCR, Santa Monica, CA

David C. Coffoy, Ph.D. (1985, math), Assistant Professor of Mathematics, Grand Valloy State University, Mi
Allen Denver (1989, math/CS), Software Design Engineer Lead, Visual Studio, Microsoft Corp., WA
Steven S. Dimse, M.D, (1980, math), Assistant Professor of Medicine, University of Miami, FL

Timothy B. Jang, M.D. (1995, math/biochemistry), Emergency Medicine Resident, St. Louis, MO

Kimberly J. Presser, Ph.D. {1993, math), Assistant Professor of Mathematics, Shippensburg University, PA
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