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T h e Nat iona l Science F o u n d a t i o n (NSF) is 
a federa l agency c h a r g e d with the ca re a n d 
feed ing of basic scientific r e sea rch in U.S. col­
leges a n d universi t ies . N S F is a major con t r ib ­
u t o r toward the s u p p o r t of r e sea rch in Ea r th , 
ocean , a n d a t m o s p h e r i c sciences, discipl ines 
of grea t i m p o r t a n c e to A G U m e m b e r s . 

N S F makes a r e g u l a r pract ice of e m p l o y i n g 
scientists f rom universi t ies , nonpro f i t re ­
search o rgan iza t ions , indus t ry , a n d state o r 
local g o v e r n m e n t s as t e m p o r a r y p r o g r a m of­
ficers ("rotators") with t e r m s of service f rom 
1 to 2 years . T h e r e a r e several r easons for 
the use of ro t a to r s : 

• It b r ings to N S F p e o p l e who have first­
h a n d , r ecen t k n o w l e d g e of "what it is really 
l ike" b e y o n d the W a s h i n g t o n , D.C. beltway. 
Knowledge of new ideas , r ecen t g r a d u a t e s , 
a n d a fresh look at t h e system a r e w o r t h 
considerably m o r e t h a n the p r o b l e m s tha t 
arise owing to i n e x p e r i e n c e d p r o g r a m offi­
cers. 

• It sheds some s u n s h i n e on in te rna l N S F 
p r o c e d u r e s w h e n the r o t a t o r r e t u r n s with 
his tales to his h o m e inst i tu t ion. 

• It p rov ides N S F m a n a g e m e n t with consid­
erable flexibility in cop ing with c h a n g i n g 
staff r e q u i r e m e n t s . 

W e recent ly served as ro t a t i ng p r o g r a m of­
ficers at N S F u n d e r t he I n t e r g o v e r n m e n t a l 
Pe r sonne l Act. T h e p u r p o s e of this r e p o r t is 
to convey some of o u r expe r i ences a n d im­
press ions f rom work ing in t h r e e sepa ra t e 
p r o g r a m s a n d divisions within the Geosci­
ences (GEO) d i r ec to ra t e of NSF . T h i s may be 
of gene ra l in teres t to geoscientists unfami l ia r 
with NSF's role in t he c o m m u n i t y as well as 
to those w h o have cons ide red o r a r e consid­
e r i ng b e c o m i n g ro ta t ing p r o g r a m officers (ro­
tators) at NSF . W e have chosen a " r o u n d t a -
ble" fo rma t in o r d e r to convey the c o m m o n 
e lements of o u r activities, exper i ences , a n d 
impress ions b u t also to indicate the i r diversi­
ty. N S F is no t monol i th ic bu t r a t h e r consists 
of m a n y indiv idual p r o g r a m s , each of which 
ope ra t e s slightly differently. 

• R. Batiza was a r o t a t o r in t he M a r i n e Geol­
ogy a n d Geophysics P r o g r a m (MGG) of t he 
O c e a n Sciences Division (OCE) for 1 year 
(Augus t 1985 to S e p t e m b e r 1986). 

• D. Rea was with the Cl imate Dynamics P ro ­
g r a m (CDP) within t h e Division of A t m o ­
spher ic Sciences ( A T M ) for 15 m o n t h s 
(May 1986 to A u g u s t 1987). 

• D. R u m b l e was with t he Pe t rogenes is a n d 
Minera l Resources P r o g r a m of the Ea r th 
Sciences Division (EAR) for 2 years (July 
1985 to J u n e 1987). 

What did you do as a rotator? 
Batiza: A la rge p a r t of the ro t a to r j o b in 

M G G is to h a n d l e t he new proposa l s tha t ar­
rive by the t ruck load every few m o n t h s o r so. 
W re also deal with p rob l ems /oppor tun i t i e s / 

ques t ions ar is ing f rom o n g o i n g a n d even con­
c luded projects . T h e s e efforts a re par t ly ad­
minis t ra t ive a n d par t ly scientific because in 
add i t ion to r o u t i n e process ing of p roposa l s 
t h r o u g h the system, o n e has to r ead t h e m 
a n d choose a p p r o p r i a t e reviewers (following 
r a t h e r specific N S F guidel ines) . In the M G G 
p r o g r a m we d iv ided the p roposa l process ing 
responsibil i t ies a m o n g ourselves by subdisci-
pl ine . T h e s e responsibi l i t ies inc lude c o m m u ­
nicat ion with the pr inc ipa l invest igators , he lp­
ing with t he scientific review/evaluat ion, a n d 
h e l p i n g to m a k e f u n d i n g decisions. T h i s pa r t 
of the j o b is t ax ing because of the la rge vol­
u m e of t e l e p h o n e a n d mail traffic a n d the di­
versity a n d complexi ty of issues tha t arise 
with individual p roposa l s . Many scientists 
have thei r only contac t with NSF at this level, 
so this pa r t of t he j o b is very i m p o r t a n t ; it is 
often r e w a r d i n g bu t ( p e r h a p s m o r e so for t he 
novice) can also be difficult a n d f rus t ra t ing . 

In add i t ion to t h e daily process ing a n d 
evaluat ion of p roposa l s , t h e r e a r e m a n y o t h e r 
activities in which p r o g r a m p e r s o n n e l part ici­
pa te . Some of these a r e re la ted to in te rna l 
N S F mat te r s bu t o t h e r s involve in te ragency 
p r o g r a m s or l ong - t e rm scientific a n d budge t ­
ary p l ann ing . T h e r e a r e m a n y o p p o r t u n i t i e s 
for this sort of invo lvement ; m u c h of it is op ­
t ional a n d r equ i r e s indiv idual initiative. In 
h inds igh t o n e of my pe r sona l r eg re t s is no t 
hav ing taken g r e a t e r a d v a n t a g e of these op ­
por tun i t i es . 

R e a d i n g m a n y h u n d r e d s of p roposa l s p e r 
year , c o m m u n i c a t i n g with dozens of scientists 
every day, c o n f e r r i n g with o t h e r p r o g r a m of­
ficers in scientifically re la ted p r o g r a m s (about 
j o i n t - f u n d i n g possibilities, for example ) , a n d 
a t t e n d i n g m a n y na t iona l a n d in te rna l N S F 
mee t ings all c o m b i n e to give any new ro t a to r 
a b r o a d e r perspec t ive o n the i r own field a n d 
re la ted scientific disciplines. For the first 6 
m o n t h s , o n e is on a very s teep l e a rn ing 
curve . New ro ta to r s a t t e n d a week- long Pro­
g r a m Manage r ' s S e m i n a r which is ex t remely 
in te res t ing because it inc ludes discussions 
with peop le f rom Congres s , the Office of 
M a n a g e m e n t a n d B u d g e t , a n d o t h e r pa r t s of 
NSF. 

As a ro ta tor , I p robab ly spen t a b o u t half 
my t ime on admin i s t ra t ive i tems a n d the o th­
e r half on scientific ones . Wi th in M G G , p r o ­
g r a m pe r sonne l m u s t be aware of sh ip sched­
u l ing a n d o t h e r m a t t e r s tha t a re no rma l ly 
h a n d l e d by the Facilities Section (versus the 
Research Section) of t h e Ocean Sciences Divi­
sion. Th i s , a long with issues of e q u i p m e n t 
a n d d e v e l o p m e n t of new tools for research , 
a d d variety to t he j o b . I n genera l , of course , 
one ' s effectiveness in these areas , as well as in 
the a reas of policy, b u d g e t , l ong- t e rm plan­
n ing , a n d in terac t ion with the c o m m u n i t y , in­
crease with e x p e r i e n c e , level of effort, a n d 
level within N S F h ie ra rchy . My overal l im­
press ion is tha t N S F is an unusua l ly flexible 
organiza t ion . New ideas a n d i n p u t a r e solicit­
ed widely a n d carefully cons ide red . T h o u g h 
f u n d i n g decisions by p r o g r a m m a n a g e r s a r e 
carefully d o c u m e n t e d a n d reviewed at several 
levels, p r o g r a m p e r s o n n e l have a la rge mea­
su re of a u t o n o m y , especially in choos ing how 
to set pr ior i t ies a m o n g a grea t variety of 
tasks. T h i s m e a n s tha t t h e j o b of be ing an 
N S F ro ta to r is in la rge m e a s u r e def ined by 
each individual ro ta to r . 

Rea: My responsibi l i ty within the C D P was 
to deal with the paleocl imatology projects that 
it f u n d e d . Paleocl imatology makes u p abou t 
3 5 - 4 0 % of tha t p r o g r a m in t e rms of dol lars , 

Cover. A n e x p l o r a t o r y seismic profile 
has b e e n ob t a ined by t h e F r e n c h C o m p a g -
nie G e n e r a l e d e G e o p h y s i q u e (CGG) in a 
j o i n t e x p e r i m e n t with t h e M u s e u m Na­
tional d 'His to i re Na tu re l l e . T h e p u r p o s e 
of the e x p e r i m e n t was no t to e x p l o r e t h e 
seabed, b u t to e x p l o r e wa te r mass s t ruc­
tu res in t he d e e p Atlant ic O c e a n . 

T h e seismic m e a s u r e m e n t s w e r e collect­
ed f rom 0000 to 1200 U T o n May 6, 
1987, by a C G G vessel, a long a 100-km-
long t rack s i tua ted west of t h e Strai t of Gi­
bra l ta r , n e a r t h e G o r r i n g e Ridge (about 
36°N-12°W) . T h e seismic e q u i p m e n t con­
sisted of two c o m p o n e n t s : a n a i r g u n 
s o u n d source a n d a towed h y d r o p h o n e ar­
ray. T h e a i r g u n p r o d u c e d a flat s p e c t r u m 
signal over t h e 10- to 70-Hz r a n g e . T h e 
h y d r o p h o n e a r r a y was c o m p r i s e d of 120 
h y d r o p h o n e s , which w e r e m o u n t e d o n a 
3000-m- long , 16 -m-deep towed s t r e a m e r 

a n d c o n n e c t e d to a r e c o r d e r w o r k i n g in 
the 10- to 125-Hz r a n g e . 

After da t a process ing , acoustical reflec­
tors w e r e clearly visible be tween d e p t h s of 
600—1500 m. T h e grea tes t reflection in­
tensity was obse rved in t h e 750- to 800-m 
layer, a n d signals were h i g h e r o n the Gor ­
r inge Slope. T h e reflectors h a d wavy 
s t ruc tu res with slopes of l ° - 3 ° o r i e n t e d to­
ward t h e abyssal plain. T h e vertical seawa-
ter densi ty g r a d i e n t h a d a secondary max­
i m u m in this layer, with a c o r r e s p o n d i n g 
m i n i m u m Brunt -Vaisa la p e r i o d of 0.5 
h o u r . T h e wavy fo rm of t he reflectors a n d 
the i r l ° - 3 ° slopes a r e indicat ive of in t e rna l 
waves, whose g e n e r a t i o n can be exp la ined 
by reflection of i n t e rna l M2 tidal waves 
f rom t h e s lope of t h e G o r r i n g e Ridge (J. 
Gonel la , a n d D. Michon , C. R. Acad. Sci., 
Ser. 2, 306, 7 8 1 - 7 8 7 , 1988). 
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the r e m a i n d e r be ing the n a t u r e of m o d e r n 
cl imate a n d numer i ca l m o d e l i n g of p r e sen t 
a n d past cl imates. A b o u t half my t ime was 
spen t in the n o r m a l process ing of p roposa l s , 
somewha t less t ime t h a n tha t of o t h e r p ro ­
g r a m officers. C D P has n o firm p roposa l 
dead l ines , because they d o not have pane ls , 
so t h e r e is a relatively cons tan t flux of new 
proposa l s t h r o u g h o u t t he year. Each of those 
r equ i res the individual a t t en t ion descr ibed 
above by Rodey Batiza. 

A n u m b e r of o t h e r efforts r e q u i r e d the 
o t h e r half of my t ime at NSF. NSF encou r ­
ages p r o g r a m officers to take a m o r e active 
role in def in ing the i r own p r o g r a m s , no t just 
ave rag ing the review scores a n d fund ing on 
those r ank ings a lone . S o m e of this is becom­
ing ever m o r e formal ized , such as efforts to­
ward minor i t ies , w o m e n , u n d e r g r a d u a t e s , 
etc., bu t t he p r o g r a m officer needs to dec ide 
what is t he most i m p o r t a n t science in t e rms 
of some po in t of r e f e r ence a n d t h e n act ac­
cordingly . In Paleocl imatology, tha t r e fe rence 
is the clear n e e d of society to u n d e r s t a n d the 
changes in t he Ear th ' s e n v i r o n m e n t tha t will 
be f o r t h c o m i n g in t he nex t 5 0 - 1 0 0 years . Be­
cause of CDP's n e e d to focus the p r o g r a m o n 
cl imate c h a n g e o c c u r r i n g at the var ious geo­
logical t ime scales a n d to m a k e j u d g m e n t s o n 
who is d o i n g the best work on each aspect of 
this effort, t he p r o g r a m officer n e e d s to get 
to know the p r e s e n t a n d poten t ia l Pr incipal 
Inves t iga tors (Pis). I accompl i shed this by 
t ravel ing to large g e n e r a l mee t ings such as 
A G U or t he A m e r i c a n Meteorologica l Society 
w h e r e C D P Pis would be , to small mee t ings 
focused o n topics of d i rec t in teres t to the 
p r o g r a m , a n d to t he h o m e ins t i tu t ions of sev­
eral indiv idual P i s (site visits). 

In a m o r e proact ive role , C D P o rgan ized a 
w o r k s h o p for its P i s ent i t led W o r k s h o p on 
Paleocl imate Da ta -Mode l In te rac t ion . T h e in­
ten t of this effort was to b r i n g t o g e t h e r a n d 
foster in terac t ion a m o n g scientists w h o gene r ­
ate p roxy da ta o n the n a t u r e of past cl imates 
a n d cl imate c h a n g e with those w h o deve lop 
c o m p u t e r - b a s e d ma thema t i ca l mode l s of cli­
matic r eg imes . O r g a n i z i n g , r u n n i n g , a n d 
wri t ing u p the resul ts of tha t m e e t i n g took 
m u c h m o r e t ime t h a n I an t ic ipa ted , a n u m ­
be r of weeks all t oge the r , even t h o u g h all 
t h r e e p r o g r a m m a n a g e r s in C D P par t i c ipa ted 
in these efforts. 

T w o o t h e r aspects of my j o b as C D P Asso­
ciate P r o g r a m Direc tor r e q u i r e d significant 
a m o u n t s of t ime. O n e was invo lvemen t in t he 
l ong - t e rm p l a n n i n g a n d b u d g e t i n g process 
tha t goes o n every year at NSF . P r o g r a m 
m a n a g e r s have l e a r n e d tha t in these days of 
t igh te r monies , a b o u t t h e only way to get a 
significant increase in one ' s b u d g e t is to re ­
s p o n d to scientific a n d c o m m u n i t y n e e d s by 
he lp ing to deve lop "init iat ives" a n d work to 
have t h e m a d o p t e d by the G E O as o n e of 
the i r t o p pr ior i t ies . T h e r e a r e var ious ave­
nues to success in these efforts; t he shor t -
t e r m payoff is min imal , bu t in t he l ong r u n 
the efforts can be fruitful . Last b u d g e t season 
t h e r e were several initiatives tha t dea l t with 
o n e aspect o r a n o t h e r of paleocl imatology de ­
ve loped a n d a d o p t e d by G E O . W o r k i n g o n 
these d o c u m e n t s a n d a d h e r i n g to t he con­
straints of t he system (i.e., to p r e s e n t la rge-
scale concep t s in wha t eventual ly m u s t boil 
d o w n to only two pages) l ends a useful u n ­
d e r s t a n d i n g to j u s t how N S F l o n g - r a n g e p lan­
n i n g funct ions . 

T h e last aspect of my j o b tha t is a m e n a b l e 
to ca tegor iza t ion was liaison be tween N S F 

a n d o t h e r scientifically o r i e n t e d agencies , 
such as the Nat iona l Oceanic a n d A t m o s p h e r ­
ic Admin i s t r a t ion , Nat iona l Ae ronau t i c s a n d 
Space Admin i s t r a t ion , U.S. Geological Sur­
vey, the Office of Naval Research , the Na­
tional Research Counci l /Nat iona l A c a d e m y of 
Science, etc. I l e a rned (no surpr i se) tha t in 
Wash ing ton m u c h of this in te rac t ion occurs 
a m o n g a g r o u p of science m a n a g e r s at the 
var ious agencies w h o general ly know each 
o ther . Finally, C D P has c o m m i t m e n t s to assist 
e i ther the F o u n d a t i o n or o t h e r agencies of 
the g o v e r n m e n t in dea l ing with bo th in t e rna ­
tional scientific societies a n d o t h e r gove rn ­
ments . Ind iv idua l C D P p r o g r a m m a n a g e r s 
t raveled to bo th Ch ina a n d the U.S.S.R. in 
var ious official capacities d u r i n g my t e n u r e 
t he re . 

Rumble: T h e Ea r th Sciences Division 
(EAR) is o rgan ized in two uni ts , a major p r o ­
jects o n e tha t inc ludes t he C o n s o r t i u m for 
Con t inen ta l Reflection Profil ing, D e e p Obser ­
vat ion a n d S a m p l i n g of t he Ear th ' s C o n t i n e n ­
tal Crus t , a n d I n c o r p o r a t e d Resea rch Inst i tu­
t ions for Seismology) a n d I n s t r u m e n t a t i o n 
a n d Facilities p r o g r a m s a n d a un i t to s u p p o r t 
research of indiv idual invest igators . T h e lat­
ter includes the p r o g r a m of which I was di­
rec tor , Pe t rogenes i s a n d Minera l Resources 
(PM). Because E A R is b u d g e t e d a c c o r d i n g to 
subdiscipl ines, ro ta to r s have full responsibi l i ty 
as p r o g r a m d i rec tors . T h e chief d u t y of ro ta­
tors in EAR, a n d t h e mos t t ime c o n s u m i n g , is 
p rocess ing p roposa l s . T h e i m p o r t a n c e of 
carefully r e a d i n g p roposa l s a n d the necessity 
of collateral r e a d i n g in subdiscipl ines ou t s ide 
one 's exper t i se c a n n o t be o v e r e m p h a s i z e d . I 
f ound the r e a d i n g j o b very r e w a r d i n g a n d 
t r ied to benefi t f rom it as o n e would f rom at­
t e n d i n g a g r a d u a t e s e m i n a r in "state-of- the-
a r t " pe t ro logy , geochemis t ry , a n d o r e d e p o s ­
its r e sea rch . 

P roposa l p rocess ing con t inues with t h e p r o ­
g r a m d i r ec to r serv ing as r e c o r d i n g secre tary 
of p roposa l review pane l mee t ings w h e r e a 
r a n k e d list of p roposa l s is d e b a t e d . B u d g e t 
negot ia t ions follow the es tabl ished s equence 
of t h e r a n k e d list. A key issue in nego t i a t i ng 
b u d g e t s is w h e t h e r to fund fully t o p - r a n k e d 
p roposa l s o r to cut b u d g e t s in o r d e r to be 
able to s u p p o r t a l a rge r n u m b e r of projects . 
In view of a sharp ly dec l in ing success ra t io in 
PM, I took t h e posi t ion, s u p p o r t e d by t h e 
p roposa l review pane l , of ask ing t o p - r a n k e d 
pr inc ipa l invest igators to give u p s o m e of 
the i r r e q u e s t e d funds so tha t lower r a n k e d 
bu t mer i t o r ious p roposa l s could be f u n d e d . 

A mos t d e m a n d i n g aspect of a ro ta to r ' s j o b 
is dea l ing with pr inc ipa l invest igators whose 
p roposa l s have b e e n dec l ined . A success r a t e 
tha t has dec l ined in to t he 2 0 % r a n g e m e a n s 
tha t mos t scientists w h o a p r o g r a m d i r ec to r 
talks to a r e d i sg run t l ed . T h e r e is n o p r o p e r 
r e m e d y to t h e p r o b l e m immedia te ly available, 
shor t of p r i n t i n g m o r e m o n e y . I t r ied , how­
ever , to h e l p p e o p l e w h o h a d b e e n dec l ined 
to o v e r c o m e the i r r e s e n t m e n t s , to offer con­
struct ive criticism, a n d to e n c o u r a g e t h e m to 
submi t i m p r o v e d p roposa l s . 

What are some of the major issues of 
concern that one has to deal with as an 
NSF rotator? 

Batiza: Since ro t a to r s at NSF, like p e r m a ­
n e n t p r o g r a m p e r s o n n e l , have a g r ea t dea l of 
contact with indiv idual scientists daily, they 
have a good van t age po in t for assessing gen­

eral c o m m u n i t y a t t i tudes . Lately, of cour se , 
the major issue a ro t a to r conf ron t s o n a daily 
basis is the sho r t age of m o n e y to fund an in­
creas ing n u m b e r of excel lent r e sea rch p r o ­
posals. N o o n e is m o r e keenly aware of this 
p r o b l e m t h a n the p r o g r a m officer because n o 
o n e else in the system (even review pane l 
m e m b e r s ) has to g r a p p l e with the twin issues 
of "scientific mer i t " a n d l imited funds at the 
level of choos ing a m o n g indiv idual r e sea rch 
proposa ls . T o f u r t h e r compl ica te ma t t e r s , 
m a n y o t h e r cr i ter ia may, in some cases, be 
used to m a k e f u n d i n g decisions, i nc lud ing 
disciplinary p r o g r a m ba lance , total level of 
f und ing that a PI may have , w h e t h e r a p r o ­
posal qualifies for cer ta in NSF-wide special 
focus p r o g r a m s , w h e t h e r t he p roposa l is f rom 
a y o u n g invest igator , sh ip schedules , a n d o th ­
er cons idera t ions . Fairly strict gu ide l ines for 
p roposa l evaluat ion a n d f u n d i n g exist, a n d 
the decisions of p r o g r a m officers a r e careful­
ly reviewed at several levels. F u n d i n g deci­
sions a r e difficult to m a k e because o n e is al­
ways t ry ing to max imize t h e benefi t u s ing a 
very wide r a n g e of d i f ferent cr i ter ia . 

Scarce resources a n d increased compe t i t i on 
fo f u n d i n g a r e hea l thy , bu t only u p to a cer­
tain point . My feeling is tha t mos t scientists 
s p e n d too m u c h t ime wr i t ing inc reas ing n u m ­
bers of p roposa l s to f und the i r r e sea rch . I n 
pr inc ip le , it would be be t t e r to s p e n d this 
t ime wr i t ing fewer n u m b e r s of (hopefully) 
h igher-qual i ty p roposa l s . H o w e v e r , mos t sci­
entists perceive t he system as a n u m b e r s 
g a m e ; m o r e p roposa l s submi t t ed m e a n s a 
g r ea t e r chance of success. In fact, this is 
probably no t t r u e , b u t t h e r e a r e several real 
factors which may c o n t r i b u t e to this miscon­
cept ion: no t all h ighly r a t e d p roposa l s a r e 
f u n d e d because of scarce r e sources ; r e sub-
mittals of the same p r o p o s a l may get h i g h e r 
o r lower ra t ings t h a n t h e or ig ina l p roposa l ; 
a n d f u n d i n g decisions, at least in M G G , a r e 
m a d e only 2 o r 3 t imes a year , no t con t inu ­
ously. T h i s ba tch p rocess ing m o d e m e a n s t ha t 
p roposa l s a r e c o m p a r e d mostly with o t h e r 
p roposa l s submi t t ed at t he s ame t ime a n d less 
so with those f rom p rev ious pane l s . Since t he 
mix of p roposa l s varies f rom p a n e l to pane l , 
any high-qual i ty p r o p o s a l may fare slightly 
differently d e p e n d i n g o n t h e pa r t i cu la r mix 
at a specific pane l . T h e s e factors a n d the va­
riety of cr i ter ia used for f u n d i n g decis ions 
can resul t in a pe rce ived " r a n d o m e l e m e n t " 
within t he p e e r r e v i e w / p a n e l / p r o g r a m evalua­
t ion a n d f u n d i n g system. T h i s " r a n d o m ele­
m e n t " is of ten m i s i n t e r p r e t e d a n d , u n f o r t u ­
nately, can lead to t he p e r c e p t i o n tha t t he 
system funct ions as a d a r t b o a r d . 

Clearly, t he issue of scarce r e sou rces a n d 
conce rns abou t t he p e e r review system c a n n o t 
be satisfactorily resolved at t h e p r o g r a m staff 
level. Even so, p r o g r a m officers serve an im­
p o r t a n t role in h e l p i n g to e d u c a t e ind iv idua l 
m e m b e r s of t he c o m m u n i t y o n how t h e sys­
t em works . My overal l impres s ion is tha t 
while t he system is cer ta inly no t flawless (but 
how does o n e objectively a n d quant i ta t ive ly 
m e a s u r e its success?), it genera l ly works very 
well. Largely, this is d u e to t h e careful efforts 
of mail reviewers a n d panel is ts , b u t also it is 
because N S F is staffed by t a l en ted a n d ded i ­
ca ted scientists a n d a d m i n i s t r a t o r s w h o take 
the i r responsibi l i t ies very seriously. 

O t h e r issues of daily c o n c e r n inc lude those 
of "big" versus "smal l" science, t h e ques t ion 
of a t t rac t ing t a l en ted y o u n g invest igators in to 
ocean sciences, t he crucial n e e d for l o n g - t e r m 
p l a n n i n g (both scientific a n d b u d g e t a r y ) , t h e 
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issue of high-r isk, innovat ive science versus 
low-risk science, t he p r o b l e m of dwind l i ng 
a m o u n t s of sh ip t ime for field p r o g r a m s , t he 
p r o b l e m of "sof t -money" r e sea r che r s w h o 
mus t pay the i r en t i r e salary f rom g ran t s , t h e 
p r o b l e m of d imin i shed f u n d i n g for g r a d u a t e 
s tuden t s , pos tdoc tora l s , a n d new e q u i p m e n t 
a n d a hos t of o the r s . In shor t , t he p r o g r a m 
officer (and ro ta to r ) is c o n c e r n e d with all is­
sues tha t affect t he hea l th a n d vigor of re ­
search in the i r p r o g r a m . Obviously, ro t a to r s 
go ing to N S F for p e r i o d s of 1-3 years c a n n o t 
h o p e to solve these p r o b l e m s s ing lehanded ly , 
bu t the i r i n p u t is solicited a n d can be he lpfu l 
in finding long - t e rm solut ions . 

Rea: T h e single larges t issue of c o n c e r n is 
how to dea l with t he p r e s e n t s i tuat ion of far 
m o r e good proposa l s t h a n t h e r e is m o n e y to 
fund t h e m . Rodey Batiza has discussed this 
issue at s o m e l eng th so I will be br ief h e r e . I n 
t he past , C D P has t e n d e d t o w a r d the less 
used o p t i o n in NSF, t ha t of f u n d i n g fewer 
p r o g r a m s well e n o u g h to d o the j o b p r o ­
posed , r a t h e r t h a n t r i m m i n g eve ryone to 
s p r e a d t h e dol lars f u r t h e r a r o u n d t h e com­
muni ty . Recen t inc reased b u d g e t a r y restr ic­
t ions, however , b r i n g m o r e a n d m o r e t r im­
ming . W e try to ba lance "big science" versus 
"small science" a n d h a r d - m o n e y versus soft-
m o n e y invest igators . W e l e a r n very quickly 
tha t h igh-qual i ty science is accompl i shed b o t h 
by single P i s a n d by mul t i inves t iga tor a n d 
mul t i ins t i tu t ional efforts. L a r g e r g r o u p s , if 
well s t r u c t u r e d , can accompl i sh th ings tha t 
o n e o r two P i s can neve r asp i re to, b u t t h e 
p r o b l e m is to find the p r o p e r ba lance for 
one ' s own p r o g r a m . A n inves t iga tor with a 
sof t -money a p p o i n t m e n t may n e e d as m u c h 
as twice t he b u d g e t to accompl i sh t h e s ame 
a m o u n t of science as those with h a r d - m o n e y 
jobs a n d universi ty s u p p o r t for s t uden t s . P ro ­
g r a m m a n a g e r s try no t to be inf luenced by 
b u d g e t levels in the i r initial eva lua t ions b u t 
such ideal ism can no t always be achieved. 

T h e r e a r e a n u m b e r of lesser conce rns . 
O n e is h o w to identify h igh - r i sk /h igh - reward 
p roposa l s ; p r o g r a m m a n a g e r s a r e e n c o u r ­
aged to fund such i tems occasionally. N S F 
p r o g r a m m a n a g e r s try h a r d to e n s u r e fund­
ing for s t uden t s a n d a r e c o n c e r n e d by t h e 
n u m b e r of p roposa l s tha t r e q u e s t technic ian 
f u n d i n g b u t no t s t u d e n t s u p p o r t . T h e r e is a 
c o n c e r n a b o u t t he g r o w t h of t h e b u r e a u c r a c y 
a n d t h e inc reas ing a m o u n t s of p a p e r w o r k . 
M u c h of this is at t he behes t of Congre s s w h o 
reques t s agencies to g a t h e r all k inds of infor­
mat ion . Most "he lpfu l" c h a n g e s within N S F 
r e q u i r e e i the r an add i t iona l f o r m to be com­
ple ted a n d filed in t he p r o p o s a l j a c k e t o r r e ­
qu i r e t he p r o g r a m m a n a g e r to p r o v i d e s o m e 
add i t iona l d o c u m e n t a t i o n . All these c h a n g e s 
m a k e t h e task of t he p r o g r a m m a n a g e r m o r e 
p o n d e r o u s . 

Rumble : A major issue of c o n c e r n , con­
f ron ted o n a daily basis, is t h e ques t ion "Did 
my p roposa l get a fair rev iew?" N S F has insti­
t u t ed a n u m b e r of r egu la t ions de s igned to 
min imize t h e possibility of pre judic ia l review. 
Conflicts of in teres t ru les p roh ib i t a r o t a t o r 
f rom h a n d l i n g o r even discuss ing a p r o p o s a l 
f rom his h o m e ins t i tu t ion. Similar res t r ic t ions 
apply to p roposa l s received f rom f o r m e r p r o ­
fessors o r s t uden t s a n d f rom those with 
w h o m o n e has co l labora ted o n a projec t o r 
wr i t ten a book, art icle, r e p o r t , o r p a p e r with­
in t he past 48 m o n t h s . T h e s e s ame ru les a r e 
t aken in to accoun t w h e n choos ing ad hoc re -
vin®ers. M e m b e r s of p r o p o s a l review pane l s 
w h o have a conflict of in te res t a r e excused 

f rom discussion a n d vot ing o n such p r o p o s ­
als. 

N S F p r o c e d u r e s , likewise, a r e i n t e n d e d to 
p r o m o t e a n u n p r e j u d i c e d review of p r o p o s ­
als. T h e use of p r o p o s a l review pane l s pu t s a 
d i rect check o n decis ions by p r o g r a m di rec­
tors . O p e n discussions in pane l m e e t i n g s 
w h e r e op in ions have to be d e f e n d e d o u t l oud 
inhibit favorit ism o r c ronyism. Review of 
f u n d i n g decisions is p r o v i d e d by t h e Division 
Direc tor a n d his D e p u t y , by NSF's Division of 
Aud i t a n d Overs igh t , a n d by t h e Advisory 
C o m m i t t e e of E a r t h Sciences. T h e Advisory 
C o m m i t t e e , a body dist inct f rom t h e p roposa l 
review pane l , f requent ly e x a m i n e s in detai l 
selected p r o g r a m s to verify tha t me r i t o r i ous 
p roposa l s a r e f u n d e d . 

T h e c u r r e n t s i tua t ion of inc reased p roposa l 
p r e s su re , less rap id ly inc reas ing b u d g e t ap ­
p ropr i a t ions , a n d dec l in ing success ra tes im­
poses heavy b u r d e n s o n ind iv idua l investiga­
tors a n d p r o g r a m d i rec tors . Scientists a r e be­
ing asked to review m o r e p roposa l s b u t the i r 
own s tand less of a c h a n c e of b e i n g f u n d e d . 
T h e process of dec id ing wha t does a n d wha t 
doesn ' t get f u n d e d is ove r loaded . At a success 
ra te of 2 0 % , choices inevitably have to be 
m a d e be tween equally valuable p roposa l s , col­
o r ing f u n d i n g decis ions with an a p p a r e n t ar­
bi t rar iness . T h e p r o b l e m is no t with t he qual ­
ity of p roposa l s a p p r o v e d for f u n d i n g ; they 
have survived a r i g o r o u s selection p r o c e d u r e 
a n d have achieved consensus e n d o r s e m e n t 
f rom reviewers , panel is ts , a n d p r o g r a m direc­
tors . T h e p r o b l e m is tha t o u r p r o g r a m s a re 
u n d e r f u n d e d in re la t ion to t he exci t ing re ­
search o p p o r t u n i t i e s ra ised by n e w ideas a n d 
new i n s t r u m e n t s . 

What are your overall impressions of 
NSF and its role in the community? 
Was your experience at NSF valuable? 

Batiza: Overal l , my impress ions of N S F a re 
very positive. Whi le b e i n g a r o t a t o r involves 
d o i n g a cer ta in a m o u n t of r o u t i n e p a p e r 
shuffling, o n e has g r ea t f r e e d o m in choos ing 
how to s p e n d one ' s t ime . For e x a m p l e , d u r ­
ing the first coup le of m o n t h s t ha t I was at 
NSF, I was able to w o r k o n my own resea rch 
at least 1 day each week. T h e r e a r e m a n y 
negat ive misconcep t ions abou t t h e way N S F 
funct ions a n d , be fo re my arr ival , I e x p e c t e d 
tha t these would be b o r n e out . I n s t ead , they 
were dispel led wi thin t h e first few weeks . My 
respect a n d a d m i r a t i o n for t he o rgan iza t ion 
grew as my app rec i a t i on for t he p r o b l e m s in­
volved increased . 

N S F plays a vital ro le in o u r c o m m u n i t y . It 
seems especially i m p o r t a n t tha t d u r i n g t imes 
of very scarce r e sources such as now, t h e 
c o m m u n i t y work with N S F to successfully 
c o m p e t e for f u n d s with o t h e r discipl ines. Be­
ing a ro t a to r was a very valuable e x p e r i e n c e . 
In add i t ion to l e a r n i n g m o r e a b o u t t h e p r o ­
posal eva lua t ion a n d f u n d i n g process , t h e j o b 
p r o v i d e d a new a n d b r o a d e r perspec t ive o n 
the field of geosciences. Be ing a g o o d p r o ­
g r a m officer (and ro ta to r ) is a difficult, chal­
l eng ing a n d o p e n - e n d e d j o b . I w o u l d say tha t 
t he ra t io of r e w a r d s to f rus t ra t ions is a b o u t 
equa l to tha t in t he academic wor ld . 

Rea: N S F d is t r ibutes 9 5 % of its total b u d ­
get to t he scientific c o m m u n i t y , a far h i g h e r 
p e r c e n t a g e t h a n any o t h e r agency. My single 
s t ronges t impres s ion of N S F was tha t t h e 
peop le "in t h e t r e n c h e s , " t he p r o g r a m offi­
cers, a r e a h a r d work ing , capable , ca r ing 

g r o u p . Inves t iga tors m a y no t a g r e e with t h e 
decisions they m a k e , b u t those decis ions a r e 

no t m a d e lightly o r w i thou t knowledge of 
the i r ramificat ions. I left N S F with a m u c h 
h i g h e r r e g a r d for t h e p r o g r a m officers t han 
w h e n I a r r ived . All of t h e m s t ruggle daily 
with t he p r o b l e m s of g o o d people , good p r o ­
posals, a n d res t r ic ted b u d g e t s . 

N S F ro le in t he c o m m u n i t y is vital to the 
hea l th of t he na t ion ' s science. It is t he only 
nonpol i t ical , n o n a p p l i e d scientific f u n d i n g 
agency d o i n g m u c h effective work in the geo­
sciences a n d as such is highly respec ted by 
scientists b o t h at h o m e a n d ab road . T h e 
s t r eng th of t he f o u n d a t i o n lies in the p e e r r e ­
view system. T h e r e f o r e r ecen t Congress iona l 
avo idance of tha t system in a w a r d i n g large 
g ran t s , based of ten o n politics, is to be deni ­
g ra ted . 

My e x p e r i e n c e at N S F was valuable to m e 
for several reasons . First, it p rov ided a clear 
u n d e r s t a n d i n g of t h e in t e rna l ope ra t ions of 
the founda t ion , how p l a n n i n g is d o n e , how 
decisions a r e m a d e , a n d w h o makes t h e m . 
I 'm no t su re tha t I can wri te a be t t e r p roposa l 
t h a n before , tha t mere ly r equ i r e s m o r e t ime 
a n d effort, b u t I d o k n o w m o r e abou t exactly 
how it will be j u d g e d a n d w h e r e the l ead ing 
e d g e of my science is. Second , t he chance to 
i m m e r s e onesel f in t h e a u r a of Wash ing ton , 
enjoy all t h e w o n d e r f u l galleries a n d muse ­
u m s , live with daily soap o p e r a s of Congres ­
sional h e a r i n g s in to va r ious misbehaviors , 
l ea rn why eve ryone seems to be a Redskins 
fanatic, observe t he reali t ies of Po tomac Fe­
ver, a n d so on , is a u n i q u e educa t iona l expe­
r ience . Finally, I d o n ' t t h i n k tha t t h e r e is a 
be t t e r way to get a clear a n d comple te over­
view of t he n a t u r e of U .S . science a n d scien­
tists in t h e fields of in te res t to m e . As a ma­
r ine-based scientist, I was able to m e e t the 
b r o a d r a n g e of paleocl imatologists w h o work 
o n land , l imnologists , palynologists , den -
d rochrono log i s t s , those w h o s tudy the r e c o r d 
in ice cores , those w h o cons t ruc t all types of 
c o m p u t e r mode l s of p r e s e n t a n d past cli­
mates , a n d p e o p l e with a variety of o t h e r 
skills. I t is p robab ly this pe r sona l b r o a d e n i n g 
tha t will be mos t r e w a r d i n g in t he long r u n . 

Rumble : E A R is respons ive to the c h a n g i n g 
needs of scientific p r o g r e s s a n d is b o u n d nei­
t h e r by t r ad i t ion n o r by a n excessively bu­
reaucra t ic a t t i tude . F u n d i n g priori t ies a r e es­
tabl ished no t by admin i s t ra t ive fiat b u t by 
consul ta t ion with ind iv idua l scientists act ing 
as ad hoc reviewers , panel is ts , p r o g r a m offi­
cers, o r as a m e m b e r of t h e Advisory Com­
mi t tee . T h e r e p o r t s of t h e B o a r d of E a r t h 
Sciences, Na t iona l Resea rch Counci l , a r e a 
l ead ing cons ide ra t ion in es tabl ishing scientific 
a n d b u d g e t a r y goals. Officers of NSF's Divi­
sion of G r a n t s a n d Con t r ac t s exemplify a re ­
freshingly n o n b u r e a u c r a t i c a t t i tude . I n deal­
ing with t h e i n n u m e r a b l e "special cases" tha t 
arise in g r a n t admin i s t r a t ion , g ran t s officers 
usually he ld tha t if t h e r e was good scientific 
just if ication for a pa r t i cu la r b u d g e t action, a 
way wou ld be f o u n d to d o it. 

I r e c o m m e n d serv ing a t e r m as p r o g r a m 
officer very highly. You will m a k e new 
fr iends a n d travel to n e w places. You will 
have the o p p o r t u n i t y to advance the interes ts 
of you r r e sea rch c o m m u n i t y . F u r t h e r m o r e , 
the forced l e a rn ing of subdiscipl ines no t ac­
tively p u r s u e d since g r a d u a t e school is effec­
tive at j o l t i ng o n e o u t of m i d c a r e e r ru t s . 
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