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Chapter 2

Temporal  Var iab i l i ty  o f  Hydrothermal  Minera l  Deposi t ion in

the Escanaba Trough Region of the Gorda Ridge

Int roduct ion

The ass ignment  of  absolute ages to  geologic  mater ia ls

is of paramount importance in the study of geology and

geologic  processes.  Radiometr ic  dat ing techniques

explo i t ing d isequi l ibr ia  in  the uranium and thor iurn-ser ies

decay chains have been used to deterrnine the age of

deposi t ion for  var ious hydrothermal  minera ls  inc lud ing

volcanoqenic  massive su l f ides and su l fa tes (Lalou and

Br ichet ,  L982)  .  Both su l f ides and su l fa tes have been

discovered dur ing severa l  sarnpl ing expedi t ions to  the

Escanaba Trough,  which is  a  s low spreading r idge located

close to  the cont inenta l  marg in of  western Nor th Amer ica.

The pr i rnary object ives of  th is  s tudy are:  (1)  to

determine the absolute ages of hydrothermal, deposit ion for

th is  su i te  of  sedi rnent-hosted massive su l f ides and su l fa tes

f rorn the Escanaba Trough us ing the 2Lovn1eb,

2ropb/226Ra,  and 228Ra/226Ra geochronometers i  e l

to study the growth history of a barite chirnney using

autoradiography,  and deta i led radia l  subsanpl ing;  and (3)

to  s tudy the evolut ion of  the hydrothermal  systen(s)  in  the

Escanaba Trough by compar ing the minera l  fac ies/ t ime

chanqes wi th  minera l  phase vs.  temperature reLat ionships

(Bar ton  and  Sk inne r ,  L979 ;  Janecky  and  Sey f r i ed ,  1984 i



Janecky and Shanks,  l -988) .  The chronology of  minera l

deposit ion along a r idge segrnent provides a view of the

the rma l  evo lu t i on  o f  t ha t  segmen t  (La lou  e t  a l . ,  1985 ) .

Also,  dD understanding of  the durat ion and per iod ic i ty  o f

hydrothermal activity is important in determining the

f l uxes  o f  e lemen ts  to  the  ocean  (La lou  and  B r i che t ,  1982) .

Interpretive geochronologies of hydrothermal systems have

been  o f fe red  fo r  t he  Ga lapagos  Mounds  (La1ou  e t  aJ . . ,  L983 ) ,

East  Paci f  ic  Rise (EPR) 2 l -oN (La1ou and Br ichet ,  Lg82)  ,

EPR 13oN (La l . ou  e t  a l . ,  1985 ) ,  EPR 18oS  (March ig  e t

d I . ,  1988 ) ,  TAG a rea  (Sco t t  e t  a l . ,  7976  and  La lou  e t  d I . ,

1986 ) ,  Juan  de  Fuca  R idge  ( JdF )  (Kadko  e t  a1 . ,  1 .985 ) ,  Ax ia l

Seamount  CASM Si te  (Grasty  et  a I . ,  1-988) ,  and the Endeavour

Ridge (Kadko and Moore,  1988;  Kim and McMurt ry ,

subrn i t ted) .  The t ime scale of  hydrothermal  processes and

geologic  events at  n id-ocean r idges has been summar ized by

Rona  (L988 ) .

Geoloqic  Set t ing

The Escanaba Trough is the southern segrment of the

Gorda  R idge  (F ig .  1 ) .  I t  i s  cha rac te r i zed  as  a

s low-sp read ing  (3 .0  cn /y ,  R idd ihough ,  1980)  r i dge  s i rn i l a r

in  rnorphology to  the Mid-At lant ic  Ridge,  wi th  a deep ax ia l

va l l ey  f l anked  by  r i dges  w i th  re l i e f  o f  1200  1700  n

(Kosk i  e t  d I . ,  1988 ) .  The  sou the rn  r i dge  ax i s  i s  i n f i l l ed

with up to 500 rn of turbidite sediments from the

cont inenta l  marg in of  Nor th Amer ica (Koski  e t  d l ,  1988)


