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Prof. C.J. Hawkesworth

I am delighted to introduce Professor Christopher 
Hawkes worth as the 2002 recipient of the 
Schlumberger Medal. Chris has long been seen 
as one of the leaders in modern isotope and trace 
element geochemistry. His contributions range 
widely in geochemistry, petrology and geology 
more generally, and include studies of mountain 
building, subduction-relatedmagmatism, the rates 
of magmatic processes, the relationships between 
magmatism and tectonics, mantle processes, and 
palaeoenvironments and archaeology. Chris is an 
extremely creative scientist whose formidable 
impact on our science is represented by well 
over 200 peer-reviewed publications in top 
journals and books. His breadth of understanding, 
combined with a knack for developing novel 
geochemical tests have repeatedly yielded impor
tant insights into complex natural phenomena.

As a research student with Ron Oxburgh, Chris 
was a member of a group that developed one of 
the first thermal models for a young mountain 
belt. He undertook early studies of how heat 
production varies with depth in the crust, and

developed a plate tectonic model for the Austrian 
Alps that overturned the prevailing view at that 
time. A similar approach was applied to a deeply 
eroded 500 Ma mountain belt in Namibia, where 
he undertook the first in-depth study of the 
intracrustal changes that occurred within a 
single orogen and constrained the relative roles 
of intracrustal melting and sediment reworking, in 
determining upper crustal compositions. He 
established the rate of recycling of the upper 
crust in Britain， undertook one of the first studies 
of the Nd isotope composition of the lower crust, 
and determined the crustal growth curves for 
southern and NE Africa.

Notwithstanding the contributions outlined 
above， Chris is perhaps best known for his 
outstanding research on arc processes and 
enrichment of the mantle. He undertook the first 
isotope and trace element comparison of island- 
arc and back-arc volcanic rocks from the same 
area to isolate the contribution of recycled 
material from the subducted oceanic crust. With 
a large number of case studies he then established
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the need fo r  three components to be present in  
is land arc magmas, and challenged m odels in  
w h ich  average continenta l crust is considered to 
be generated above geo log ica lly  recent subduc- 
tio n  zones. He undertook some o f  the earliest 
analyses o f  e lement fluxes in  is land arc magmas. 
T h is  enabled  h im  to  deve lo p  c r ite r ia  fo r  
id e n tify in g  the con tribu tions fro m  subducted 
sediments and from  flu ids released by dehydration 
o f  the basaltic oceanic crust. Such crite ria  rem ain 
centra l to current debates over m odels o f  m elt 
generation above subduction zones.

U sing uranium -series d ise q u ilib ria  Chris deter
m ined that the flu id  and sediment components in  
is la n d  arc rocks  are tran s fe rre d  fro m  the 
subducting slab at s ign ifican tly  d iffe re n t rates 
and hence by d iffe re n t mechanisms. The hydrous 
flu ids are transferred in  as lit t le  as 30,000-60,000 
years, whereas the sediment com ponent is m uch 
m ore close ly  lin ked  to the rates o f  convection in  
the m antle wedge, and i t  therefore takes 〜2 - 4  
M a. For the firs t tim e i t  is now  possible to 
constrain the mechanism  o f  flu id  transfer to be 
lin ked  to hyd rau lic  frac tu ring , and the therm al 
structure o f  the subducted crust to be such that 
sediments m e lt at re la tiv e ly  sha llow  depths 
(〜50 km ). A no the r app lica tion  o f  sho rt- lived  
isotopes is in  de te rm in ing  the p re -e ru p tio n  
h is to ry  o f  lavas from  active volcanoes, not least 
to im prove  on current models fo r the causes o f 
vo lcan ic eruptions. Chris showed that magma 
residence times range from  n eg lig ib le  in  the case 
o f  the A uckland  vo lcan ic fie ld  to 60,000 years fo r 
subduction-related andesites, and that there are 
close lin ks  between magma residence times and 
com positions. He also deve loped m odels to 
evaluate the separate evo lu tion  o f  crystals and 
m e lt from  short-lived  isotope data.

Another area o f  C hris ’ interests is in  con ti
n e n ta l flo o d  basa lt (C FB ) m agm atism . He 
determ ined the ages and in te rna l stratigraphy o f 
CFB w h ich  in  tu rn  constrain how  the sources and 
sites o f  m agm atism  and e ruption rates, have 
changed w ith  tim e. Chris overturned m odels in  
w h ich  a ll CFB were generated w ith in  m antle 
plumes, by showing that m agm atism  in  some CFB 
continued fo r  up to 10 M a, and that such CFB

Acceptance speech by Prof. Chris Hawkes
Bernie, colleagues and friends. Thank you very 
m uch  fo r  those k in d  w o rds , and fo r  the 
Schlum berger M eda l fo r  2002, w h ich  I  am 
honoured and delighted to accept.

were very la rge ly  derived from  source regions at 
re la tive ly  shallow  levels in  the sub-continental 
( lithospheric ) m antle. He developed quantita tive  
m odels fo r  the generation o f  certa in CFB from  
w ith in  the m antle  lithosphere, pa rtia l m e lting  in  
response to conductive  heating by a m antle  
plume, and fo r  the evo lv ing  m agm atic record 
during continenta l break-up and separation, taking 
a cco u n to f the u p lif t  and coo ling  h is to ry  preserved 
in  apatite fission track ages. Subsequently, Chris 
developed a sim ple num erica l m odel to constrain 
the amounts and rates o f  m e lt generated under 
fin ite  dura tion extension, w h ich  predicts testable 
d ifferences in  the vo lcan ic record during con ti
nen ta l break-up associated w ith  p lum e- and 
lith o sp h e re -de rive d  C FB. C h ris  has fu rth e r 
argued that the break-up o f  mega-continents 
such as Gondwana is the predictable response to 
p la te  fo rces  on lith o sp h e re  th a t has been 
weakened by a pro longed p lum e flux, and that i t  
does not require the emplacement o f  unusually 
large plumes. Chris was one o f  the firs t to discuss 
the isotope varia tions in  m antle-derived rocks in  
term s o f  in tra m a n tle  e n richm en t processes, 
d is tin g u ish ing  between the e ffec ts  o f  sm all 
degree melts, hydrous and carbonatitic  flu ids. 
The evidence was com piled through a number o f 
case studies on m antle  xeno liths, k im berlites  and 
carbonatites. Chris was the firs t to in ve rt the data 
on CFB to demonstrate that the ir source regions in  
the m antle lithosphere were less dense than those 
in  the convecting upper m antle, and that m elting  
took place in  the presence o f  sm all amounts o f 
water and other vo latiles.

In  add ition  to his d irec t scientific contributions 
Chris has had an enormous im pact th rough the 
m entoring o f  a large number o f  students and 
postdocs and through his w o rk  fo r  our scientific 
com m unity . He is an exce llent c itizen, having 
served as ed ito r o f  Earth and Planetary Science 
Letters, as President o f  the European Association 
fo r  G eochem istry and m ost recen tly  as cha ir o f 
the earth sciences research grants com m ittee fo r 
NERC. He is, in  a ll respects an outstanding 
ambassador fo r the m inera log ica l sciences and an 
extrem e ly  deserving re c ip ien t o f  the h ighest 
award w h ich  the Society can bestow.

:h for the Schlumberger medal for 2002
I  fee l ve ry fortunate to have been awarded this 

honour, and p a rticu la rly  perhaps in  a fie ld  lik e  
isotope geo logy that relies on the developm ent o f 
successful research teams, i t  reflects the con tribu 
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tions o f  a large number o f  people. There is an 
immense debt o f  gratitude to Ron O xburgh who 
took on this Ir ish  student to do a PhD at a tim e 
when I  knew  re la tive ly  lit t le  earth sciences, and to 
the other graduate students w o rk in g  in  O xfo rd  on 
the Eastern A lps w ho tried  hard to remedy that 
s ituation, M ik e  B ick le , D avid  W aters and P h ilip  
England. This was a very exc iting  group to be part 
o f, d iffe re n t people contributed d iffe re n t sk ills  
and insights, and the pleasure o f  w o rk in g  in  a 
good team was re in fo rced  early. K e ith  O ’N ions 
tempted me across in to  isotope and trace element 
geochem istry, and has offered continuous help 
and encouragement ever since.

The second lu cky  break was to be offered a 
pos ition  at the Open U n ive rs ity  in  1979. In  those 
days i t  was d iff ic u lt to see how  funds m ig h t be 
raised to start a new isotope research group in  the 
U K , and yet Ian Gass was very aware that m ost 
good departments w o rldw ide  had such a group. He 
therefore persuaded the Open U n ive rs ity  to invest 
in  isotope geochem istry, and that contributed to its 
establishment as an in te rna tiona lly  recognized 
Earth Sciences department. This new research 
group was set up w ith  Peter van Calsteren and 
A n d y  G ledh ill, and subsequently Mabs G ilm our, 
having key roles. M a rtin  Menzies returned from  
N orth  Am erica to be an early post doc and Gareth 
Davies was the firs t PhD student in  isotope 
geochem istry. Hugely rew arding A ustra lian  links  
were developed through Janet H ergt and Simon 
Turner, and I  greatly enjoyed w o rk ing  c losely w ith  
Open U n ive rs ity  colleagues Steve Blake, N ige l 
Harris, Simon K e lley , Peter Francis and N ick  
Rogers. A lm ost 40 PhD students w orked in  the 
isotope laboratories, and they a ll contributed fu lly  
to the success o f  the group. Gareth Davies, T im  
E llio tt, L inda  K irste in , Peter L igh tfo o t, Frank 
M cD erm ott, Dave Peate and M arce l Regelous 
are among those active in  research and perhaps 
know n to members o f  the Society. A l l  these 
people, and m any more, have contributed to the 
research cited in  this award, and i t  is a great 
pleasure to acknowledge m y gratitude here.

The Open U n ive rs ity  was a w onde rfu l place to 
be, i t  was young and op tim is tic , i t  had reasonable 
fu n d ing , and i t  encouraged areas o f  strong 
research and scholarship. Nonetheless, the cha l
lenge o f  setting up a new research group at B ris to l 
has been r ic h ly  rew ard ing. T im  E llio tt,  w ith  
S im on T u rn e r and C h ris  C oath , has been 
responsible fo r the new laboratories, and m any 
post docs and graduate students have already 
made a s ign ificant im pact. Colleagues have been

w a rm ly  w elcom ing, despite the inev itab le  uphea
vals associated w ith  the developm ent o f  a new 
isotope group, and exc iting  new research projects 
are underway.

In  m any ways i t  feels strange to stand here to 
accept a medal in  m inera logy, but i t  h igh ligh ts  the 
huge changes that have been gradua lly  taking 
place w ith in  societies such as this. W hen I  was a 
student, m inera logy had a d ry  and fusty a ir about 
it ;  crysta llograph ic axes and dusty models o f 
m inera l structures seemed a long w ay from  the 
excitem ent o f  p late tectonics and h o lis tic  models 
o f  earth evo lu tion. B u t increasing ly , and arguably 
in  one o f  the better kep t secrets, m inera log ica l 
societies have embraced new topics and subject 
areas w ith  great enthusiasm. This Spring M eeting 
o f  the M ine ra log ica l Society in  G lasgow is on the 
E vo lu tio n  o f  the Earth ’s Surface, and the lectures 
range from  a rev iew  o f  weathering projects to the 
o rig in  o f  the earth, from  m agm atic tim e scales to 
the use o f  U -H e and Be isotopes to determ ine the 
ages o f  g lac ia l deposits and w eathering rates in  
d if fe re n t te c to n ic  settings. T h is  S oc ie ty  is 
in c re a s in g ly  rega rded  as a co rne rs tone  o f  
academ ic research, and the challenge is to 
ensure that is m ore w id e ly  understood, almost 
despite the socie ty ’s name. H ow  does i t  become 
m ore w id e ly  appreciated that the term  M inera logy 
stands fo r new and exc iting  advances across broad 
areas in  the Earth Sciences, when increasing ly  
that is the Socie ty ’s ro le  and am bition?

I t  is a de ligh t to be back in  G lasgow, and 
especia lly so in  th is period o f  exceptional warm  
spring weather. Here too m any secrets are hidden, 
and m uch is the de ligh t in  the ir red iscovery. But 
as un iversities in  England struggle w ith  issues o f 
research fu n d in g , w h e th e r there  shou ld  be 
teach ing-on ly universities, and how  sm all should 
be the e lite  group that concentrates on w o rld  class 
research, i t  h igh ligh ts  how  d iffe re n t the issues are 
under the flags o f  devo lu tion  in  Scotland and in  
W ales, or in  Ire land. C oncentrating resources in to  
a sm all number o f  un iversities bu ilds on the 
no tion  that the number o f  h igh -qua lity  research 
scientists in  any coun try  is lim ite d , and that a 
sensible use o f  centra l funds is to ensure that they 
are w e ll supported in  the best possible academic 
environm ents. Q ua lity  feeds o f f  qua lity , and so it  
is argued that those academic environm ents w i l l  
be sm all in  number, as in  ju s t a sm all number o f 
un iversities. B u t such a pyram id  approach im plies 
larger numbers o f  less research-active universities 
to underp in  the best, and as a broad-based 
scouting ground fo r  fu tu re  talent. Leaving aside
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fo r the m om ent the general m erits and lim ita tions  
o f  such a structure, i t  is c lea rly  extrem ely d iff ic u lt 
to im plem ent in  countries w ith  a sm all number o f 
un iversities. Can there be a v iab le  pyram id  w ith  
ju s t one un ive rs ity  on the top? Can qu a lity  be 
ensured w ith o u t m ean ing fu l com petition? I t  is 
d if f ic u lt  to  see how  such questions can be 
answered in  the a ffirm ative , and so the fund ing  
guidelines m ay need to very d iffe re n t in  sm aller 
countries. Perhaps we should downgrade the 
emphasis on h igh qua lity  un iversities, and aim  
instead at firs t-ra te  departments in  d iffe re n t 
u n ive rs itie s  in  d iffe re n t sub jec t areas. The 
advantage o f  a sm aller com m unity  should be 
better com m unication, and hence less need to 
develop a system in  w h ich  m ost o f  the good 
departments are on one un ive rs ity  campus.

I  have taken m ore than enough o f  your tim e. I  
fee l ve ry fortunate to be in  isotope geochem istry 
w ith  its great po ten tia l to con tribu te  in  m any areas 
o f  the Earth and other sciences. I t  has a supportive 
com m un ity  w ith  su ffic ien t com petitive  edge to 
ensure the best science w ith o u t being destructive, 
and that should ce rta in ly  be our aim . None o f  this 
w ou ld  have been possible w ith o u t the help and 
support o f  m y  w ife  Celia, and F m  delighted that 
she is here th is evening. In  times when un ive rs ity  
l ife  can fee l under increasing pressures, i t  is a 
pleasure to record that we have g reatly  enjoyed 
the freedom, challenges and changing interests o f 
shared un ive rs ity  careers. Thank you very much 
fo r  the M in e ra lo g ic a l S oc ie ty -S ch lum berge r 
M eda l 2002.
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