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M a h d i Salih H a n t u s h , Professor of H y d r o l ­
ogy at t he Univers i ty of Kuwait , d ied on J a n ­
ua ry 14, 1984 f rom compl ica t ions following 
hea r t su rgery . 

A hydrologis t , scientist, a n d g rea t t eacher , 
M a n t u s h specialized in t he appl ica t ion of 
ma themat i c s to t he solut ion of t r ans ien t 
g r o u n d w a t e r flow p r o b l e m s . His pa r t i cu la r 
exper t i se in t he d e v e l o p m e n t of well-flow 
equa t ions led t he late R. W. Sta l lman of t he 
U.S. Geological Survey to re fe r to h im as 
" T h e Master of Radial Flow." H a n t u s h ' s nu ­
m e r o u s scientific publ ica t ions c o n t r i b u t e d 
greatly to t he p r e s e n t theor ies of flow in 
leaky aquifers , uncon f ined aqui fers , a n d ani­
sotropic aquifers . H e de r ived t he m a t h e m a t i ­
cal equa t ions of flow to fully a n d / o r part ial ly 
p e n e t r a t i n g wells in such aqui fe r systems, a n d 
devised m e t h o d s for t he analysis of p u m p i n g -
test da t a to d e t e r m i n e the i r hydrau l i c p r o p e r ­
ties. H e was no t only a r e sea rche r , bu t also a 
pract ic ing hydrologis t , de r iv ing t he equa t ions 
h e n e e d e d to solve practical p rob l ems . 

H a n t u s h ' s t reat ise , "Hydrau l i c s of Wells ," 
publ i shed in 1964 in v o l u m e 1 of t he Ad­
vances in Hydrosc i ence series ed i t ed by V. T . 
Chow, b e c a m e a " m u s t " r e f e r ence for every 
s tuden t , t eacher , o r p rac t i t ioner of g r o u n d ­
water hydro logy . T h i s classic work to t h e sci­
ence of g r o u n d w a t e r hydro logy was recog­
nized by the Geological Society of Amer i ca 
t h r o u g h t he p re sen t a t i on to H a n t u s h of t h e 
O. E. Meinzer A w a r d in 1968. A l t h o u g h well 
hydraul ics a n d well-field des ign were his 
forte , H a n t u s h ' s publ ica t ions a d d r e s s e d a va­
riety of o t h e r c o m p l e x hydrogeo log ic p r o b ­
lems r a n g i n g f rom flow in sands of n o n u n i -

Cover. A pneumat ica l ly o p e r a t e d Mack-
e r e t h c o r e r sur fac ing at Lake Tit icaca, Bo­
livia. T h e co re r is o p e r a t e d r emote ly f rom 
a small inflatable d ingy us ing bott les of 
compres sed air, a n d is capable of recover­
ing 6-m- length cores of soft s e d i m e n t 
f rom wate r d e p t h s in excess off 100 m. 
Because of its l ightweight PVC a n d alu­
m i n i u m cons t ruc t ion it has b e e n possible 
to o p e r a t e t he e q u i p m e n t in r e m o t e lakes 
in t h e East Afr ican Rift Valley a n d in t h e 

fo rm thickness to the g r o w t h a n d decay of 
g r o u n d w a t e r m o u n d s in r e s p o n s e to percola­
t ion. His work has been widely q u o t e d in the 
g r o u n d w a t e r l i t e ra tu re , a n d in these days of 
c o m p u t e r m o d e l i n g his equa t ions a r e of ten 
used as b e n c h m a r k s to val idate n u m e r i c a l 
models . H e was a Fellow of t h e A m e r i c a n As­
sociation for t he A d v a n c e m e n t of Science a n d 
the A m e r i c a n Society of Civil Eng inee r s , a n d 
a m e m b e r of t he A m e r i c a n Geophysica l 
U n i o n , Sigma Xi, a n d several Midd le Eas te rn 
scientific a n d e n g i n e e r i n g societies. 

B o r n in Hit , I r aq in 1921 , H a n t u s h re­
ceived a d e g r e e in Civil E n g i n e e r i n g f rom the 
Amer i can Universi ty of Be i ru t , L e b a n o n , in 
1942. After several years as a s u p e r i n t e n d e n t 
with the I r r iga t ion D e p a r t m e n t in B a g h d a d , 
I raq , H a n t u s h c a m e to the U n i t e d States to 
p u r s u e g r a d u a t e s tudies . H e received an M.S. 
d e g r e e in i r r igat ion e n g i n e e r i n g f rom the 
Universi ty of Cal i fornia at Berke ley , in 1947, 
a n d a Ph .D . d e g r e e in civil e n g i n e e r i n g , with 
a major in g r o u n d w a t e r hydro logy , f rom the 
Universi ty of U t a h at Salt Lake City, in 1949. 
His Ph .D. d isser ta t ion, "P lane Potent ia l Flow 
of G r o u n d w a t e r with L inea r Leakage , " p r e ­
p a r e d u n d e r t he advisorsh ip of t he late C. E. 
J acob , s ta r ted his life-long p u r s u i t of deve lop­
ing a be t te r u n d e r s t a n d i n g of flow in leaky 
aquifer systems. 

After comple t i ng his g r a d u a t e s tudies , 
H a n t u s h j o i n e d t he faculty of t he Universi ty 
of B a g h d a d , w h e r e h e served first as Profes­
sor of I r r iga t ion a n d Hydrau l i c E n g i n e e r i n g 
a n d t h e n as D e a n of t he College of Eng inee r ­
ing unti l 1958. D u r i n g 1 9 5 3 - 1 9 5 5 , h e re­
t u r n e d to t he U n i t e d States for a year at the 
Universi ty of U t a h a n d for a year at the New 
Mexico Ins t i tu te of Min ing a n d T e c h n o l o g y 
( N M I M T ) in Socor ro . T h e s e two years gave 
h im t ime to comple t e a n d publ i sh some of his 
early work o n the t heo ry of flow in leaky 
aquifers a n d the o p p o r t u n i t y to app ly this 
theory in the p re l imina ry eva lua t ion of the 
Roswell g r o u n d w a t e r reservoi r in New Mexi­
co. T h i s pe r iod also was the b e g i n n i n g of a 
long association with N M I M T tha t , o n a n d 
off, lasted for over 15 years. H a n t u s h j o i n e d 
N M I M T in 1958 as a senior hydrologis t a n d 
professor of hydro logy a n d es tabl ished o n e of 
the nat ion 's first g r a d u a t e d e g r e e p r o g r a m s 
in g r o u n d w a t e r hydro logy . H e p u r s u e d his 
teach ing a n d resea rch interests with equa l 
vigor a n d a t t rac ted s tuden t s f rom all over the 
world. His advanced courses in g r o u n d w a t e r 
hydro logy often e n c o m p a s s e d his latest re­
search interests . H e neve r ca r r i ed notes to his 
classes, w h e r e h e deve loped , with n o t e d ease 
a n d clarity, ma themat i ca l solut ions to difficult 
flow p rob lems . His lec tures w e r e complex bu t 
always in teres t ing , a n d his office was always 
open , to a n y o n e who n e e d e d h e l p o r advice. 
It was d u r i n g these years tha t h e deve loped 
the "modif ied" theory of leaky aqui fers which 
cons ide red the i m p o r t a n t role of conf ining-

A n d e s m o u n t a i n s . I n such climatically sen­
sitive reg ions , lake sed imen t s p r e se rve a 
valuable r e c o r d of p a l e o e n v i r o n m e n t a l 
changes . T h e p h o t o g r a p h was t aken d u r ­
ing a 1983 exped i t i on a r r a n g e d t h r o u g h 
the F r e n c h overseas r e sea rch o rgan iza ­
tions, O .R .S .T .O.M. , us ing e q u i p m e n t 
f rom the Univers i ty of R h o d e Is land . 
(Photo cour tesy of C. E. B a r t o n , B u r e a u 
of Minera l Resources , C a n b e r r a , A C T , 
Austral ia .) 

bed s torage as a source of water . 
In late 1961 h e r e t u r n e d again to I raq . 

However , his association with t he hydro logy 
p r o g r a m at N M I M T c o n t i n u e d . H e r e t u r n e d 
to Socor ro often unt i l 1966 w h e n h e devel­
o p e d hea r t t roub le . T h e r e a f t e r , his visits to 
Socor ro , which c o n t i n u e d unti l 1970, were 
less f r equen t a n d sho r t e r , a n d often associat­
ed with medical e x a m s . 

In 1968, while aga in in the Un i t ed States 
for a shor t visit, h e was a p p o i n t e d Minis ter of 
Pe t ro l eum by the P re s iden t of I raq . However , 
be ing a technical m a n with a g r ea t e r in teres t 
in science t h a n in admin i s t r a t ion , h e dec ided 
not to accept this posi t ion. At abou t the same 
t ime h e was invited by the g o v e r n m e n t of 
Kuwait to p rov ide advice on g r o u n d w a t e r de ­
ve lopment . H e a n d his family m o v e d a n d set­
tled in Kuwait , w h e r e h e served as a consul­
tan t to the Wate r a n d Gas Schemes Admin i s ­
t ra t ion a n d t a u g h t courses in app l ied 
mathemat ics a n d g r o u n d w a t e r hydro logy at 
t he Universi ty of Kuwait . H e he ld these posi­
t ions unti l his d e a t h . 

U n d o u b t e d l y , H a n t u s h ' s scientific con t r ibu­
tions ga ined h im a place in t he history of 
g r o u n d w a t e r hydro logy , a n d h e will be r e ­
m e m b e r e d by m a n y for his work. However , 
by those who were f o r t u n a t e to know h i m 
personal ly , h e will be r e m e m b e r e d as t he 
h u m b l e , compass iona te p e r s o n h e was, as a 
m a n w h o gave of h imsel f freely, a n d w h o 
gained the respec t a n d f r i endsh ip of his col­
leagues and s tuden t s . 

H a n t u s h is survived by his wife Iqbal a n d 
five g rown ch i ld ren . 

T h e New Mexico Ins t i tu te of Min ing a n d 
Techno logy has c rea t ed the M a h d i S. H a n ­
tush F u n d , to which dona t i ons may be m a d e 
in his m e m o r y . T h e r e v e n u e f rom this fund 
will be used to s u p p o r t fellowships, recogniz­
ing o u t s t a n d i n g con t r ibu t ions to hydro logy by 
g r a d u a t e s t u d e n t r e sea rche r s , a n d / o r activities 
a imed at t he a d v a n c e m e n t of hydro logy . Con­
t r ibut ions to t he fund may be sent to 
N M I M T , A l u m n i D e v e l o p m e n t Office, P .O. 
Box K, C a m p u s Stat ion, Socor ro , N M 8 7 8 0 1 . 

This tribute was written by M. U. Ahmad, Ohio 
University, Athens, Ohio; G. W. Gross, New Mexi­
co Institute of Mining and Technology, Socorro, 
N. M.; M. A. Marino, University of California, 
Davis, Calif.; S. S. Papadopulos, S. S. Papadopu-
los and Associates, Inc., Rockville, Md.; and Z. A. 
Saleem, Ebasco Services, Inc., Greensboro, N. C. 
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T h a t galactic t r i g g e r i n g o r forc ing of ter­
restrial biologic crises could arise as a resul t 
of collisions (or close encoun te r s ) of t he solar 
system with in te rmedia te -s ized to large-sized 
interstel lar c louds of gas a n d dus t is a t heo ry 
pos tu la ted by R. R a m p i n o a n d B. S to thers of 
NASA's G o d d a r d Ins t i tu te for Space Studies . 
T h e idea is tha t ep i sodes of major mass ex­
tinctions a n d impac t c r a t e r i ng o n the e a r t h 


