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T~LE I - Summary of palaeomagnetic results 

Total NRM A.F. cleaned at 5Oil Oe (peak) 

Deposit 

N R I R 

Mud]lows 5 - -  1.0 >90  - -  0.9 >90 . . . .  

Ignimbrite 7 6.1 6.6 25.1 341.4 58.6 6.2 7.2 24.0 335.3 553 59W 7ON 

I 
K ] ~ 95 D K ~ 95 ] D 1 Palaeomagnetic 

I north pole 

N = n u m b e r  of samples ;  R = resu l t an t  of N u n i t  vectors;  K = ( N - -  1)/(N -- R), t he  bes t  e s t ima te  of 
Fi she r ' s  d i spe r s ion  p a r a m e t e r ;  ~ 95 = semi-angle  of the  cone of 95 % conf idence;  D and I = mean decla- 

na t ion  and  inc l ina t ion  of  r emanen t  magne t i sm.  

selected for  pa r t i a l  demagnet iza t ion  using 
an a l ternat ing  field demagnet izer  and 
f rom these resul ts  bu lk  cleaning was car- 
r ied out  at  500 Oe (peack).  

In i t ia l  NRM direct ions and AF cleaned 
direct ions of the poor ly  so r ted  deposi ts  
f rom Thera  quar ry  are  sca t te red  (Fig. 3a 
and b). AF cleaning does not  improve  
the precis ion and the resul ts  have no 
s ta t i s t ica l  s ignif icance (Table 1). How- 
ever,  samples  a re  in terna l ly  consis tent  
and  show good s tabi l i ty  of direct ion.  

The samples  f rom ignimbr i te  flow 
uni ts  have well g rouped  NRM and AF 
cleaned di rect ions  (Fig. 4a and b). Sam- 
ples are  in ternal ly  consis tent  and  show 
good s tabi l i ty  of direction.  AF demagnet-  
izat ion does improve  precis ion and 
indicates  the  removal  of some randomly  
o r ien ta ted  components .  The mean  di- 
rect ions ob ta ined  f rom the seven samples  
of the  ignimbr i te  are  s ta t i s t ica l ly  signifi- 
cant  (Table 1) and  the pa laeomagnet ic  
pole indicated is cons is ten t  wi th  the 
Ear th ' s  present  geomagnet ic  pole. 

inc luded clasts  (by compar i son  with o ther  
pa laeomagnet ic  s tudies  these can be  
taken  as about  500~C). In  contras t ,  this  
reasoning suggests  that  the deposi ts  of 
the second phase  of the erupt ion  were 
cold  and clasts  conta in  original  NRM 
direct ions now randomly  or ientated.  
Hence they are  thought  to be mudf low 
deposits .  These conclusions therefore  
agree wi th  the f ield observat ions  and 
conclusions of BOND and SPARKS (1976). 
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CONCLUSIONS 

Palaeomagnet ic  resul ts  indicate  that  
flow units  of the ign imbr i te  acqui red  a 
s tab le  r emanen t  magne t i sm on deposit ion.  
The mos t  reasonable  explanat ion  is that  
this  is a the rmal  r emanen t  magne t i sm 
(TRM) and the flows were  emplaced  hot  
above the b locking t empera tu re s  of the 

REFERENCES 

AaaM~a~1, S, and AKirao~, S.-I., 1957, Temper- 
ature Estimation of Pyroclastic Deposits 
by Natural Remanent Magnetism. Amer. 
J. Sci., 255, p. 619-627. 

BOND, A. and SPARKS, R. S. J., 1976, The 
Minoan Eruption o[ Santorini,, Greece. Jl. 
Geol. Soc. Lond., 132, p. 1-16. 



134 J. V. WRIGHT 

T~LE I - Summary of palaeomagnetic results 

Total NRM A.F. cleaned at 5Oil Oe (peak) 

Deposit 

N R I R 

Mud]lows 5 - -  1.0 >90  - -  0.9 >90 . . . .  

Ignimbrite 7 6.1 6.6 25.1 341.4 58.6 6.2 7.2 24.0 335.3 553 59W 7ON 

I 
K ] ~ 95 D K ~ 95 ] D 1 Palaeomagnetic 

I north pole 

N = n u m b e r  of samples ;  R = resu l t an t  of N u n i t  vectors;  K = ( N - -  1)/(N -- R), t he  bes t  e s t ima te  of 
Fi she r ' s  d i spe r s ion  p a r a m e t e r ;  ~ 95 = semi-angle  of the  cone of 95 % conf idence;  D and I = mean decla- 

na t ion  and  inc l ina t ion  of  r emanen t  magne t i sm.  

se lected for  pa r t i a l  demagnet iza t ion  using 
an a l ternat ing  field demagnet izer  and 
f rom these resul ts  bu lk  cleaning was car- 
r ied out  at  500 Oe (peack).  

In i t ia l  NRM direct ions and AF cleaned 
direct ions of the poor ly  so r ted  deposi ts  
f rom Thera  quar ry  are  sca t te red  (Fig. 3a 
and b). AF cleaning does not  improve  
the precis ion and the resul ts  have no 
s ta t i s t ica l  s ignif icance (Table 1). How- 
ever,  samples  a re  in terna l ly  consis tent  
and  show good s tabi l i ty  of direct ion.  

The samples  f rom ignimbr i te  flow 
uni ts  have well g rouped  NRM and AF 
cleaned di rect ions  (Fig. 4a and b). Sam- 
ples are  in ternal ly  consis tent  and  show 
good s tabi l i ty  of direction.  AF demagnet-  
izat ion does improve  precis ion and 
indicates  the  removal  of some randomly  
o r ien ta ted  components .  The mean  di- 
rect ions ob ta ined  f rom the seven samples  
of the  ignimbr i te  are  s ta t i s t ica l ly  signifi- 
cant  (Table 1) and  the pa laeomagnet ic  
pole indicated is cons is ten t  wi th  the 
Ear th ' s  present  geomagnet ic  pole. 

inc luded clasts  (by compar i son  with o ther  
pa laeomagnet ic  s tudies  these can be  
taken  as about  500~C). In  contras t ,  this  
reasoning suggests  that  the deposi ts  of 
the second phase  of the erupt ion  were 
cold  and clasts  conta in  original  NRM 
direct ions now randomly  or ientated.  
Hence they are  thought  to be mudf low 
deposits .  These conclusions therefore  
agree wi th  the f ield observat ions  and 
conclusions of BOND and SPARKS (1976). 

ACKNOWLEDGEMENTS 

A N.E.R.C. s tudentsh ip  at  Imper ia l  Col- 
lege is grateful ly  acknowledged.  I thank  
the Ins t i tu te  of Geological and Mining 
Re tsearch  of Greece for  permiss ion  to 
ca r ry  out  f ie ldwork on Santorini .  I would 
also l ike to thank Prof. J. C. Br iden for  
making  pa laeomagnet ic  l abora to ry  facili. 
t ies avai lable  a t  the Universi ty of Leeds 
and B. Duff and C. Fosse for in format ive  
discussions.  

CONCLUSIONS 

Palaeomagnet ic  resul ts  indicate  that  
flow units  of the ign imbr i te  acqui red  a 
s tab le  r emanen t  magne t i sm on deposit ion.  
The mos t  reasonable  explanat ion  is that  
this  is a the rmal  r emanen t  magne t i sm 
(TRM) and the flows were  emplaced  hot  
above the b locking t empera tu re s  of the 

REFERENCES 

AaaM~a~1, S, and AKirao~, S.-I., 1957, Temper- 
ature Estimation of Pyroclastic Deposits 
by Natural Remanent Magnetism. Amer. 
J. Sci., 255, p. 619-627. 

BOND, A. and SPARKS, R. S. J., 1976, The 
Minoan Eruption o[ Santorini,, Greece. Jl. 
Geol. Soc. Lond., 132, p. 1-16. 



114 R. C.  M A U R Y  - R. A N D R I A M B O L O L O N A  - C. D U P U Y  

II importe  par  ailleurs de rappeler que 
les coefficients de partage n 'ont  pas la 
r igueur thermodynamique  que l 'on pour- 
rait  ell esp6rer (degr6 de puret6 et de 
repr6sentativit6 des phases; problbmes 
d'6quilibre entre  ph6nocristaux et m6- 
sostase; importance des diff6rences entre 
coefficients de partage apparents  et r6els 
pour  les 616ments dont  K > 1, (ALBAOJ~/m 
et BorrINGA, 1972). Le calcul du module de 
cristall isation fractionnge ne peut  fournir  
qu 'une  es t imat ion semi-quantitative de la 
d is t r ibut ion des 6lgments en trace au 
cours de la diffgrenciation. Les calculs 
effectugs ont  6t6 reportgs, pour  quelques 
616ments, sur  les diagrammes h coordon- 

n6es rectangulaires en m~me temps que 
les donn6es analytiques (Fig. 11). 

Dans i 'ensemble, les variat ions obser- 
vdes sont en bon  accord avec celles cal- 
culdes. Par exemple, la d iminut ion  des 
teneurs  en nickel, plus rapide h Rapa qu'h 
Nuku-Hiva( apparai t  clairement ~t par t i r  
du calcul (Fig. l la) .  L 'augmentat ion des 
teneurs  en vanad ium au cours des pre- 
miers  stades de la diff6renciation est 
6galement manifeste  h Rapa (Fig. l lb ) .  
Toutefois, l 'appauvrissement  calcul6 en 
chrome n 'est  pas aussi impor tan t  que 
celui observ6 si l 'on accepte la pr6sence 
sugg6r6e par  les analyses (Tableau 4) de 
spinelle chromif~re dans les olivines et si 
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