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study of sediments from the FAMOUS area near 3ó~~O’- N lati— ~~~~~~~~

tude on the Mid—Atlantic Ridge reveals a great range of physical, chem-

ical, and biological parameters over a small area of the sea floor .

Inside the rift valley, sediment cover patterns reflect asymmet—

rical spreading rates and general transport of sediments from topo-

graphic highs to low areas. A clear relationship between grain size

and depth can be described by a simple linear function, with pro-

gressively finer sediments found at greater depths. The primary mech-

anism responsible for this distribution is thought to be gentle gravity

transport of finer sediment fractions which are resuspended by Mo—

turbatlon. Episodic processes, such as slumping, are believed to be

less important to observed grain—size patterns than this slow but

continuous process. Bottom currents are also active in the rift val-

ley, but their primary effect is the localized formation of transient

ripple and scour features.

The CaC~~\ content is anomalously low in rift valley sediments,

probably because of dilution of calcareous sediments by volcanic debris.

The high clay content in rift valley sediments suggests that this corn-

ponent is mainly very fine—grained.

An examination of benthic foraminifera in the FAMOUS sediments

reveals surprisingly high variability . Porcelaneous forms, particularly
1:-

Spiroloculina, area especially prominen~~at the rift axis. A highly

localized concentration of Rupertia near F~Pacture Zone A may possibly

be related to a hydrothermal circulation system .
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1 N I R ~) i u Vt ’ I 1O~

P r oj  e c t FAMOI! S w.i s .121 1 i t t  ens lvi’ I udv  ~~t ( l ie ’ ax ( . i I  .1! 0.1 of I Ito

M i d — A t l a n t i c  R idge s be tween  36°30 ’ and 4 7 0 N h it  it tide ’s (1k itt :1 or ,,iid

van And e ’l , 1977 )  . The s i i i l y  c u l m i n . i t i’d in 1 Q~’4 w i t h  a set- los ot

n~iit i teil  suhiner s i b  lo  d i ve s  in t hi’ inner  r i f  t v . u l l  ox’ , u s i n g  the It I ghl v

sop ti j s~ ie.i t ~j  PSR V A l v i i i  i, ha 1 1 .i r d ..it~I van At- del , Q7 7.~ ) , ~v ut  Ii —

i z ing a v.i r it ’ t v o I new 1 -d ev i l ope ti n ay  i ~~.. t i ona I • l~.i t hvm ot  r i c , p h o t o —

graphic , and samp l i n g  t e’chn I qct es  . Pr o c -ct  FAMOUS achieved a piev b u s  I v —

unknown degree of r o so lut  Ion ~ t d e e p — s i -a d.tt a. Oni ’ ot t h e ’ hene ’f i t s

was the  f i r s t  opp or t  u n i t  v t o  st  t i d y  on a t i Ut ’ sca I i ’ the I oca 1 and t o —

g t on a l  sod linen a iv ‘itv i ron~~’nt s as St ’t’ Ia i’d w i t  li a m id —o cean t i t t  .

This st uudv  , base d ott a n a l  vs is ot  .i’il .wa i . il- le  sant p Ii’s I z-om t he’ t i -g ion ,

is .i i mcd at ut t i d  0 i st  .in il t u g  t he ti e’ t a u s  of ~ t’d tutt ’fl t it I st I hu t  ion and

Si ’tI t inon t  . i t  iott pt~~ci ’ss( ’s On flOw Oci ’.itl t o o tn::t In t he FAMOu S at  i-a

1.ooat ion .ttid ~t’olo~~ic 5 - t  t e i t *~ ot

Sod intents s:unpleti at t hi i’ i’ d it fetent st-a it ’S wt ’te ava 1 t a b l e  • O v e r

the ’ region s u r r o u n d i n g  t he M i d — A t  I a n t  t o  RI d~ t’ bi’t wei’n ~ “° and 4 ~°‘ N ,

the  RV Vema co i l  c -c ted over f o r t  v s.unp I i ’S ( F i g  . 1) . The ..t ea inc  I t i t l e ’s

several  thou~ aud Li  tome ’ t o t s o t t h e  A lt I c  an --N ot t It Ant ’ r i c a n  p Li I e

b o u n dary , w h ich  t rends  n o r t h  — h i lt ’ ~~~ ~~~~ ~~~~~~~ ~~~~ 01 ~~~~
- y ttttnhi ’ l ims i’,i5 t —

west  trending fracture’ zones .

The FAMOUS area, 1 oca t ‘d shout 400 km sout  hwi ’s t of t h e  A :or c’s

was samp I i’d by the RV Kn o t t  in 19714 in t lit ’ general  vi c in it y ot

F r a c t u r e  ~e’ni ’s A anti  14 ( F i g .  ‘) . T h is  por t  ion of t h e  M i d — A t  la nt  be ’

Ridge ax is  I s  c-h a t - a c t  i t  I :eJ b a w e ’l l  - - d. ’vi ’Io pi ’ti i i  f t  v a l l e y — t i f t



2

Figure 1. Location of samples collected by RV Vema in eastern North
Atlantic , showing relation to FAMOUS area (small box in
center).
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6

Fi gure 2. LocatIon of samples collected by Ky Knorr in FAMOUS area ,
showing Alv in  dive areas ( d o t t e d  boxes ) .  (From H e i rt z l e r
and van Andel , 1 9 7 7 . )  FZ: fracture zone .
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i. t i i  s v s t  L ~~~ 1~~ ~‘t  t s i  t ~~~~ i~1io r t  ( ‘ -~~‘() kiii ) f t . i ~ i i i ,  i o i ,~~ ;

,t t  t. t t t ~~ q u i t e -  c i t  l1o~ on ,4 l  t o  t i l e  sp i  i - , id  i t i ~ a x 1 .  ( M i c d o i i . s l d et

a 1 . . 1975) . The i i d ge’ r I S & .S 1000 in a b o ve - t lie s u r r o u n d  I ng s ~a floor

and cont  a i n s  d 1s t  1 n c t  p r o v i  tot- s of v a r  led and t i ig~- - d  t ot t - a i n .

A s i ~~a 11 s t ’gme -n t t ’ t  t hi’ i n i l e - i  r 1 f t  Va  l i t - v  a r o u n d  it ” 50 ’ N I a t

was  I i ~ - i - s t  i 4 1  i’d l~v ( t i e  s i i l ’mt- t ~~t t ) l t ’ A l v i n , t o l I t - c t  i i i g  - ; ;t m p l e s  f r o i :~

l l ’O U t  t w e n t y -— i  i~~- , , i c o i i s t  i c a l  l v — p o s i t  j o n e il s t a t  i on s  ( F i g .  
~
) .  \ o l c a n ic

a c t  iv It  v and t t O t  01 110 I l l I l i  e - s s e  s a r e  re -f 1 i-c t  e-d in  t t i e  c o m p l e x  morp h~ 1

ogy o f (h i ’ i n ner  va 1 ie (B a i l  a rd  and van A t t d e i  , 197 7b ) . The i nne r

f l o o r  is a b o u t  2 km wide and asvmm et r i o , w i t h  its we s t  w a l l  co i t s  i d —

t- r a b l y  s t  t - e -p i -r  t h a n  t h e ’ e a s t  wall (Fig. 3) .  Major topograp hic ft’j

t ut-es c ’:np l  1st  a ce ’nt ral v ol  c ii i  i c hi gh , flanking marg ina l depressions ,

:~~~r g t n a  I it ig h s  , and t h e  v a i l  e wal I s  ( M a c d o n a  Id  e t  al  . , ~~ 7 ~ ) . S o d !—

me-n t s ar e  t it in (up  ~ o a t ow m et e ’ r s)  t it r ~it j ~~ii~~ ui t t lit ’ i t i n e -  r r i f t  v a l l e ,

.itid a r o u n d  t he V~ 1 l o in it ’ a x i s  r~u c i t  o t the new crust is t o tall y C X —

______________________ - ~~~~~~~~~~ - _______________________
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Figur e 3. Inner r i f t  va l l ey  topograp h y w i t h  Alvin sedimen t samp le
stations marked by large dots . Dashed line represents
inferred rif t axis . (From Br yan and Moore , 1977.) Bathy-
metric contours (after Ballard and van Andel , 1977b) in
me t e r s .
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C E N I :RA I .  t ) L S l ’R I I I U T l O N  OF S 1 - I ) i M K N I~5 i N S i D E  l i i i  R I F T  ~‘A1.I  I I

A dot ailed map of sed intent cover  I n s id e  t he’ r i t t  ~‘a l i t y  was 0 e ’U - -

st rue  tt’ d in  o r d e r  t o  St u dy re la t ie i i is l i  I ps t ci phvs it -al and t v e t  on i t

par .tme’ t e ’t s

Th e’ data for t h e  map coitie ’ I roin abou t  5000 hot  t tim ph ot  ogi .ep his

t .iken by t he II . S . Navy  ‘ s LI BEC ( I.i gli t  BE lt i i t d  Came ’i ,~~) 
l ;v st  em (~~.i -v

Br ut ida ge ’  and Cite u-k i s , 1915) . The st i r  I ac - i - - - t i iw t -d  t i l l  i t  i i i ~- I tide ’s a

70 unit camera wit ii a si~ iwa I o t tot -a l long  t h t  of 40 .6  turn . W i t  ii c l i  sI aito e

ot f the ’ bot torn ave rag lug 10— 1 1 in , eac h pho t o g rap i t  (‘ (‘Vi’ i S  an  a t  i -a

a p p r ox  Im at  e’ I y 11’ 2 in ~~~~~~~~~~ . Covet age’ along a give -it t t ac -k is e t i n t  i n —

uous , wit it suct -es~; I ye phot ographs  o v e r l a p p i n g .

F u r  cacti  ph o t o g rap h , the  pe- rce’n t age (11 t h e -  .i n-a c o v i’  t- i’d t ’v ~ e’ ii i —

mt-nt was e iet e ’rmln ed  b y p~i i t i t — c o u n t  lu g ,  using .e v a r  t a h l  e gr i i i , dt-pe ’nil —

ing on t he’ coar se’ne-ss  of sod i t t i e t i t  ii t o t  r I h u i t  Ion pat  t i - i n s .  At  t o t  , i i ’o t i t

500 p hio t  ogr~iphs We re — aita lv ze’d i n  t hi in  iit. e n t l e ~ i , it Wa s S ti n t ’ I I nit’s po~;s I —

b lo  t o  e’st (m a t e  se d i men t  coy”r  ci i t  oct  lv  wit Ii Iri -quent cheeks by

point—count ti~g.

rlie’ coverage chat a were p 1 o t t  i’d along c a n t  t a  t t .i~~ks and t i te ’n

conte ’ut - ed t o  p r o d u ce  a map c i t  s e - d l m e ’n t  oc ivi r t o t  the i i t i t e ’ r  t i t t  v a l  l e ’v

be t we en  36°48’ N and 36°’iO ’ N (F ’I g . 4 ) .

The map has sc’vera 1 1 tin ! t a t  h u t s

I) Pho I ograph wore I requent I v of poor qua l i t  v , i’s~- t t a l l y  .i lo n g

Some e’f t ile’ c -ar  Ii or t rae-ks , wli lob tn;iile it d i  t f I c -t i 1 t eu t I u ip t iS 5 i b l  e’ I i i

i’st I m a t  e Sc~iI m ont c -over . Ne-v et  t hi ’ 1 ess , melt - v t h a n  1700 cia t .i p o i n t

wIthin t i t  is nina i i  a t  i-a (abe iut  C) km 2 ) a i t -  o t  oat  Is f , t c  t c i t y  q t ia  l i t  v

-- - -- - -- - - - - - -- - - —— -



F i g i t i  C ’ 4 .  O, t t t t . t l  p.i t I i - t  i i ol  s t i l  bi i , ’i i l  , c ’v, ’i l i i  I t ic ( i t n u t  I i t t  v a t  t i -v

~ l i t  ~
u c - i  01911 ot ai  t i c  pet jiho t ~‘) , l’asi’cI on l~I l t i ’C p i lo t  o e - o v e t  . c g i ’  -
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2 ) 1  t Is dl If Ic tilt t o  i - v _ S  h i a t t ’  t h e  .cccur . I c  V of t h e  i1~~’t hod used

to estimate the p e r o t - l i t  age’ of sod in c - n t  cover  . The est m ates , however ,

are consistent , having all bee-n made by the same person. Thus, there

is a high degree of confidence in relative pe-rcentages , which are

the most useful for this study .

3)Data on sed iment thickness are sp ar s ( - , but appear to vary from

zero to a few meters within the valle-y . For thin sediments on irreg-

ular basalt terrain , however , the amount of c-overage is a fairly

good reflection of t h i c k n e s s .

Since the age of the terrain In cr ea s e s  late-rally away from the

spr ead ing  axis , a sediment -over of increasing continuity and thick—

ness must be expected . Such a pat t i - r n  Is  indeed  observed (Fig. 4) H

and , c orrespond lug to a marke-d asymmetry in spre-ad ing rate (1.0 cm/yr

west and 1.35 cm/yr e a s t ;  Ramherg and van Andel , 1977), the mos t

cont inuous cover occurs at the fo o t  of the west wall on oldest crust

The’ ne -wi v ext ruded o c e a n i c  isisa i t  , n e a r l y  c - i t t  ir e - i v in  t he  f o r m

of p h i  low b a s a l t  s , has a prououm-t ’d in it-r orel le f  on seve’ra 1 sea los ,

rang ing fr om a few hunti red me-I e-rs for I mit vi dt ia  I V ol  canoes t o  several

meters for portions of a flow on the sc a l e  of t he  I n d i v i d u a l  L1BEC

photos . Thus, comp lete hlanke- t tug with sediment s will he’ ~t chhe’ved

on this scale only with several meters of s t - d lu i t ’n t .  A pelagic sod!— r

mi-ntation rate of about 2.9 ctn/ 103 yr has been In f e r r e d  fo r  an un-

d i st u r b ed  (‘ore in the rift valley (N e i ; a k l  et i i i  . ,1977)  , a value In

good agree’mt-nt wit tt a gene- ra I i -st Ima t o  f o r  t h e- Ne ’ei g e - i t v  of 1—3 cm/i ~3

yr (Borger and Von Rad , 1 9 7 2 ) .  T h i s  w o u l d  im p l y an u n d i s t u r b e d  thick—

t i c - o s  of about  1.5 m a t  the i-as t i - rfl m~i t g i n of the rift v.t 11ev and S , 1 in 



h i

,it t h e  b _ t n t -  c i t  t he- we’ st  w a l l  , using ci t i n t  a 1 .i ge - s  I ion Ballard .ind

van Anile ’ 1 (19 77 h)  , or a itt’ .11 1 y c’omp It- It- cove’ r of not-ma 1 p i l l  ow iu~I sa l t

micror el let.

on cit ne’ar the rift axis , the sc-d l ine-nt  cover is , at  t i m e s ,

compl e t c - on t he 5c a le  01 tint ’ or more’ 1.1 BEC jihot os , Imp lv tug a th ick-

ness of sevi- t a l  meters. Tb Is is the’ re’ suit (i f e’t - os ion and r e-di ’peis I —

t ion .

In gene’t’ai  , si-diment i s  t r an sp o r t  e’cl f ront  r e l a t  lye t o~ ogr ap h1c

h i ghs t o  s u r r o u n d i n g  low a r eas .  On the st- ale’ of t i t e ’ c-nt  i r e  r i f t

v a i l  e’ , t ito re-sn lt s of t r a n s p o r t  a re ’ d e v i a t  ions f ro m  the s imp It ’ age’

r e l i c t  ions d i s c u s s e d  ab o v e .  Ttie ’~ e’ can bes t  be se -en a l o n g  the c e n t  i-al

volt -atti c ;ci tt e ’ (Fig. 4). Two promi~te -nt ~Ite ’.is of ne’g l i g u b l e  st ’dlt tn-nt

i• c iv e ’ t C ot  l e ~S pond to Mt . \‘e nus and Mt . P1 ci t  o, two vo l c -an  to  it i ghs - The

low— 1 v ing r e g i o n  he’ t wee’n them , wti j o lt i s  iepp t- ox itnitt e’l v t h e  saint’ age

is muc it more- heav i i  v sod itnet i ted as a re’su I t  of deiwnh i l l  t r_ tns  por t

The’ mechat i  I sins cont r o i l i n g  5t ’cl me’ti t ti ’ei I l l  t i  i hu t  ion at~e- d i s c u s s e d  in

more d e t a i l  b~’low,

Th e’ anoma I otis I v spa I s~- se cI I mon t  :otte ’ a l  eiug t he We’s t w a l l  most  I y

r e -p re sen ts  t a l u s  slopes ( f o r  thi S st tidy , 1.1 1 cm was not I tic Inched with

sedmme’nts) where talus accuttitil~it Ion r a t e s  exci -eci t hose of pe l ag i c

se d i m e n t  . They are  n e a r l y  ciii I q u i t  e ’t is .11 ong the ’  s te e p  we’S t W a i l  , hu t

less common a long the  not- c- gen t lv slop ing o u s t  wall of the i-i ft

valley.

--

~ 
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S E1’ I MEN I’ 1 E.\ lU Rt ~

Sediment ana lyses  wt ’rC carri e - el out on ~t 1 I sample - s shown tin Figs.

1—3 at the’ 50(1 iinc’nt I .ti’o r .t 1 01 V c it t he’ Se -htti o I of t t~’e .i l t c ’g i .e j i i i v  , Oregon

State Univ e rs i ty . Aft i -r sji l i t t  j u g  t h e  s an ip l e - s  i n t o  n a n ~1 (> t i .~ m i t - t o n s )

s i l t  ( 6 3 — 4  m i c r o n s ) ,  .i i id  c l . c v  (~~
.. m i c t - o it s )  I t a ~- t 1 o i t s , g t a i n — s i ~’e i l l s —

t r ib t i t  I tilts wer e d~’t e ’ rut i ne ’el wi t it t h e ’  .iu t onta t oil sv st  c-tn d en ~ r I he’d hy

Thiede e’t al  . (1976). C,t ie - i ~~in c , t r h o n u c t e - t’e in t i - n t  c.-as dete -rmined with

a LECO carbon a n a ly ser .

The soil Irnt ’t it s  .ere ’ e’a I car e - c’us foss i i i  fe- re in s  t’o:i’s . The I ine ’r

I rae t ions uippe-u t r  to be ceimpti st ’el Ia  r gel  v of co~•ce i l i t  Its and s m al l

plank ton to f o ram in i fe r ,i , as we’ l l  as I ragttient s ~i f l a rg e -v i nil iv I tlua Is .

Th e  sand t t . i c  t ion was exam it ied cttid ~- t .c ut i ~ toscope’ aai~h I ound to corn—

pr iso the’ ft ’  h o w  lug three’ ma~ or co m p o n e n t s

1) B I ogc’n i c_— ap pt ’ ox m a t  e ly t ) & ) _
~~~c) ’~, c i t  each s_ imp I t ’ c o n s i s t s  of

p l ank  t ott ic fo  i- ,tm lii i fc t - i . Comme-in 0j4’ c i t ’s i den t  I t I e d  .t r e  ~ I t ’~’ I ~ t ’ r I

h u l l  o ides , C . rt i iira , Cl oh i ~e-r I no i i i i ’S s, lcct i  i i  fo r  
* 

& : I obot- o ,i l i _ i  l i i  c- —

Suta , C. in f l a t  a , C . St ’ i t  U Ia , C, t t - utic ’~et u h i n o  j il t’s , .tnd Onbu 1 m a  nut —

Vt’ rsa , in acid! t ton tc,i uti I de’nt i f  ted s}ie’t’ i i’s of CI euho qce .c c i i i  n~i , Mast i —

t i tta , ant i Neei~ 1 ohoquael r lint . I i n s  t ban  I ~ c’ I i ’ .c ch i  I t ’  ran t  j u t  I i i  a I

asse’mb l age Is t’omh i 0se ~d of bent  h i t ’ spec Ii ’s , wit I c ’ I i  .4 1  e~ g e nt  i~~i 11 V

s l igh t l y I alge r t han mos t cit t he’ p 1 :t nk t on  I t ’ hid  lvi dna I o . Ot lie -v ii Io—

genic components I not tide’ small , bet t Var y  I h g ,  pe no et it  age s of t ,cd to —

I a r ia , sponge sii i u- n i t ’s , pt eropods , ost  n ~tcoi ls  — anti t law mol  I us ca .

_ _ _ _ _ _ _ _ _ _ _ _ _



l i i  s i - t i l t  .i i  i . s — - of  t i l t  i i i i i e ’ t  t l i t  t a  l i t - t , c l e l t s i ’  p.1 1 c~lit~t. ot pt c i  c ’ —

pod d i- h i i ’  .e i  i - c ’i’ne i t ed  t o I e’rfl l I I u II t’ — l i e ’ . 4 1  lv  in’ U t  t a h i ~ — h u o v a n t

dt ’15 ’s 11 $ whi t’), appea r to ‘‘~ I o.i I ” above - t he’ other sod im e n t  s . Tht’~~c’

di-pon t I S  .4 !  i ito t Sc’efl i i i  t h e  d o t e s  he~~aci st - t i ie ’~’ te ’t t d  te l  d i s p e r se ’  so

e . i ~ i t t  whie ’ii cli nt t i t h e d  . llie~ ~‘t or optiti site u s  art - t’otinnonl V st a m e d

st  r ong l v w i t hi M~t—h ~’eit t i \  l i l t ’S and  w i l l  , lit p art • he nu t -h o l ti er  t it a n  the-

ci i i~1i ’t I ~
- i itg ~i ’d t nit - n t  s , h- i - c t  t i t , i i t  in l i k e ’ Iv that t itt ’ r a i n  of pe 1 ag Ic

tU,t C t -t ~ 1.11 e’JS liv pan sen t ii tough C bit ’ ~i t  ~ rope i cl 1 ave’r . The de’pos i t  s ap—

p t~.e i Id hi’ OXc - t ’p t  ions  t o  t t orma l g r t t n — s t ~~e ’— -r t ’ 1 ; e t e ’d  processes of s e d i —

m e n t a t  l c ’t i , mix tug, and t r . t n sp or t

.‘ I Vol c.i i t  I c  - —c I t ’se ’ I o t h i ’ t l I t  . t x t  s , Vt ’ I c  an to tle’br is is very

common , e-o mpr  i s  i it g .1 I c’w P i t  ee ’it I of S0ntt ’ s_imp los . Park peitit i Ce ’ ~ ra g—

ttt e’tU ii up t o  (I - 
, a ac t~~’s ~ — .ind c 1 i - a t  t o srn~ik v gu ns shut id s • pe rh t _ ep s

sp.i I I  i’d ~ t I e’oo i i  ng h - i  n _ c  i t e~ t- t i s  I , a t i ’ i in- 1 t i t le - el i n  t lie’ sut u~l I tat t ion.

i ) H v d t o t h t e t t t i , e  1 _ i I t  i ’r .t t t o i l  p t c ’~I u c t  s —  — .i put - j i l  i sh i  rn.cnc ~.ci te ’se ’ s t , i  in

1 c -e t t leht t l ’~ co.i 1 5 S0~l ji~ii ’lt C ~ , ‘~fl~’, ’ l i t ’ l i t  S , , l i tc i  i S OS ~ Oi i . i l l  V e ’V j che ~ h t t  c ’fl

lat got  ii t o  g* - i i i  c gr .c in s  unt il  v o l  ~
- .cn I c’ ash c I ~‘s e’ t o  t he r I I  I ax  i s , l ’hte ’

pum Ice I r ,egme’ i t t  s o f t  c - u t  I .d-~ e ott a h ’:’ I ghi t Vi ’ h o w  t ii re -il t I i t t  .t s  a r e’ —

s u i t  of t he’s u’ a l t  i ’ i , i  t Ions

Re 1 i i i  1 t ’ttS tel t c ’~ ’O~~ t .ep htv

l’hu’ gi .i in  s i :i- of the ’ i-i t ’d I ni ’n t s c a n  be’ c’ xi ’ i ’ c’t  e’d t o he’ a I utto t ion

o t t he’ s i .- e’ of t he’ v. i t  ions c~ o i n l s ~~ 1ti ’ itt i-i ~et - ,i 1 1  .il’l e , motl I f  it’d by so leo t lye

I I  .1115 po r t  ~i I t t ’ t reaching (lii ’ n s ’,i f l o ot  • anti by di  n s o l  c i t  ion of e- ar—

hon .it c. A c I i-ar  I nt l I ~~~ t ion cit the ’  i c _ l i l t  ton be’ tween  i - u t  :e’ at t i l  area of

do pos I t  i ~‘n i-an he’ Si ’ i ’ll in  I h ’  d~- pe ’itd i ’ l i t ’ e’ of  t he’ s.t t icl  ii I e’ fr u it ’ t 1 ott

_ _ _ _   
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If ’

on dep t  ii i i i  the-  t h i t  ec r e -g l o n s  of n t  t i d y ,  t hti - I nIte ~r r i f t  v~e 11 i’ , t i l e -

genera l  FAMOUS a x e . i , and t i l e ’  t - a S t  c - rn  N o r t h ,  A t l a i t t i c

It is obvious from Table- 1 titat , w i t h i n  the  i nne r  r i f t  v a l l e y ,

w i t h  samples  rang ing in de ’pth  f r o m  2526 m to  2750  m , t hit ’re Is no cor-

r e l a t i o n  be tween  pe t c c i t t  sand and depth (R —0.04) . Dirt -ct oh’ne’r—

vations from Alv i , how ever , indicate ongoing sma ll—scale sed i tn t -nt

t r a n s p o r t  by se-ye rut I me’ chant sms , as d i s cu sse d  be’ low . Average - gr ue In—

size val ties f o r  t h i s  a rea  f i t  vi’r we l l  w i t h  reg iona l  t r en d s  observed

below.

In the FAMOUS area as a whole , w i t h i n  a dep th  range ’ of 1967 m

to 3165 m , the sand fraction clearly dt ’cre ’uc se ’s w i t h  dep Ut ( R — 0 . 82)

The b e s t — f i t  l i n e a r  re ’gr e - s s io u  f u n c t i o n  is

S —0.05  (D) + 164 .5 1

wher e S percent sand , and D = depth in meters. This simp le model

serves very well to predict gr a i n — s iz e  d i s t r i b u t i o n  on t h i s  l i t t e r —

me d i a t e  scale ( F i g .  5).

in the eas te rn N o r t h  A t l a n t i c  are a , samp led front  1033 m t i ’ ‘i~~ ( a ,

t he model is cinc e a gal ii I tnt p p 1 lea h I e . Thi~- r e’ I s a s I g it i f  i c,i n t con  r o —

la t ion bet ween dep th and perc ent sand (R — 0 . 5 7 ) ,  h t i t  the i’e’Iat ion—

ship may no t he li n e- .te , and t h e r e  is a m u c h  w i d e r  sc~u e t  b r  of d a t a .

The value of R is prob abl y infl ated b y t h e  Inclus i on In  t h e’ d a t a  o f

severa l deep samp les with very low sand c o n t e n t .  S ince  these  samp les

lie bel ow the calcite compensation depth (Ccli ) (~erger and W i u t u— re r ,

1974), reduction of ave rage gra i n size thtrou g h di ssolti tion is super-

imposed on the physical proc esses of sediment transport.

_ _ __ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TABLE I

Correlation of sand percentage with depth of deposition . R Is least

squares cor rolat ton coeff icient for depth versus percent sand—s ized

i~it e rial

Region R r
inner r i f t  v a l l ey  — 0 . 0 4

FAMOUS are-a — 0 . 8 2

eas t e rn  N o r t h  A t l a n t ic  — 0 . 5 7

‘ II

- - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ — 
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Fi Sure 5 . Re- I.i t I on of gra In i - u i  z e ’ t o  t o po gr ap hy  in FAMOI I S a rout , sh ow ing
1 j u t - a r  t l e e t e ’a s e’ In c O,tli - i t’ f r a e’t Ion (>63 mi crotis ) wi th in—
t ’ i i ’~c s1~ig de ’p th .

I 

-
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The observed c o r r e l a t i o n s  b e t w e e n  t o p o g r ap h y  and g r a i n  s ize ,

in c o n j u n c t i o n  w i t h  ev idence  c o l l e c t e d  du r i n g  submer s ib l e  d ives  and

from LIBEC photos , suggest  t h a t  several  mechanisms  — i r e ’  r esponsible

for  sed iment  d i s t r i b u t i o n  p a t t e r n s.  The dominan t  t r end  appears  to

be t r anspor t  of f i n e r  s e d i m e n t  f r a c t i o n s  from r e l a t i ve  topograph ic

highs and r edepos i t i on  in lower areas . The d a t a  above , which sug-

gest this preferential movement of silt— and clay—sized material

downslope , are a b u n d a n t l y suppo r t ed  by observa t ions  f rom A l v i n .

It is clear from past work that redeposition of deep—sea sedi-

men ts occurs on a regional scale (Ericson et al. , 1955 , 1961).

Studies in the Panama Basin demonstrated that winnowing of finer

material from ridge cres ts  and redepos i t ion  in bas in  deeps , and lat-

eral t r a n s p o r t  by t idal  cu r r en t s  are impor tant  in determining sedi-

ment d i s t r i b u t i o n  pa t t e rns  (Moore et a l . ,  1973; van Andel , 1973 ) .

DSDP resul ts  f rom the eactern North Atlantic indicate that redepo-

si tion plays a major role in the  i n i t i a l  torma t ion of pe lag ic  lime—

stones and cherts (Berger and von Rad , 1972). A study of ponded sed i-

ments on the flanks of the Mid—Atlantic Ridge suggested that turbidity

currents  rebounding from valley walls are responsible for significant

sed iment  t r a n s p o r t  (van Andel and Konia r , 1969 ) .

Inside the r i f t  valley, however , there is no evidence tha t

turbidity currents are significant in redepositing pelag ic sedimen ts

(Tj.H. van Aridel , personal communica t ion ) ,  probably because too lit-

tle sediment has accumulated as yet on the new crust. Instead ,

observations from Alvin indicate that bioturbation and gen tle grav-

ity transport of resuspended material continuously rework the sedi-

men ts in association with bottom currents.

L -



_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - -- - .

21

The importance of these relatively sub tle , non—episodic pro-

cesses of sediment redistribution has been postulated for abyssal

hills regions by Berger and Piper (1972), who , however , considered

mass s lumping more impor tan t in areas of g rea t  r e l i e f .  In the FAMOUS

area , however , where slump ing was seen especially on steeper slopes ,

the Alvin data  s t rongly  indicate that  benthic s t i r r i ng  p lays a much

larger role than previously recognized.

The abundance and distribution of faunal trails and burrows

ind ica te tha t the upper few centimeters of sedimen t are con tinually

being reworked . Evidence for  benthic  faunal  act ivi ty is widespread

and va r i ed .  Observers noted t racks, trails , mounds , and burrows in

large numbers througnout the inner rift valley (see Ballard and Moore ,

1977 , pp. 31 , 103 for pictures of animal tracks). Commonly noted al-

so were small avalanches which could easily be caused by organisms

burrowing on sedimented slopes . Holothurians were frequently sigh ted ,

of ten in large groups , bu t in general the cre atures responsible for

stirring up the sediments were themselves not seen,

During the reworking process , some of the sedimen t is resuspended

and becomes subject to downhill transport in that state . In a few

cases , Alvin divers actually observed clouds of very f ine  suspended

material lying imxnediately above the bottom and travelling very slowly

down gentle slopes. Thus, tho finer sediment fractions are carried r

in suspension by gravi ty for short distances before being redeposited

at slightly greater depths. The grain—size data tend to support this

model , which would l ikel y res ul t in d i f f eren t ial redeposi t ion , with

- ----——-—---‘—-—‘—“-‘-—— ‘————- ---- -—- 
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t l i c e  i i -- e , i j u t  i t t  t I a t I t ’ i i  - - !I, ’ i i -  e ’ ’~ ; I I v  i • i - -~~~ t i - i l ~-d . acid I t u t u -  t t -~ i i i - .  ~~c t  c i t ’ d

t i t t  t hit ’  t clown u; I d pi’

‘lit is  cu c ’cht a t i  I sue i t ;  ml not e’onlpusi i’d to a i i i . ;- ; , ,  u. 1 tinup eu te ll hI chit v

c c i i  t cm , hni t t he t mpae’ t is I at  ge t’e’c ~e teu u e ’  i t  i i - ;  a ul~ I qu t  i t  on;; , l on g  — t .‘t a

p1 t ’ i - i - ;  . A l  t h io t ig he act  c ; c tdc t t  i u t l u  I~ - ~‘o itt i I b i t t  i o u  I , .  mad e ’ i - v  ; u c ; i l e l e u t  111 , 1— ui --

Iuut ’vetut ci t ( t o t  e~~~u u u u p l c ’ , i - u l ope t a l l  l i l t ’  t i g~~c ’t cci hi - v mI~- t o c - a l t  l t c i c t a b e ;u ~

I t i s  i mpo t t an I ito 1 1 ci- uncl e ’ c t i - u t in L e t  0 t I i i -  1 ou~’. I c i a  t ’j  t i - c t  i- u o f  t c- t Ic ’ po —

s i t  ion t h t o e t g h t  I l ie  mc ’l e ;u t ;h u t he  ag en t  i- u o f  hi - lot e c i h i - a t  i o n .

In add I t  t i -n  t o  1 nc - t  downs hope ’ cnov -Iuic ’tt t t h i i i - -  u t i ’c h t , i i t  I sm t e’udu ;

tt ’ i i -ai t i t  i~ i -n  t he ;;t-d imi ’tt t into c-oat sce e l t el I I l t t ’i t ; a - t  i c - i c ; ; , h t e ’ l  p1 t i g

t c i- c \ r h u t  i i i  I he’ obse’ iveci g l a  c c i -  - ‘; I - - e d i  i - ut i I h i -c t  t I on. ‘I ’hi e ’ ge ’ ci t  i t -  it at tire

0! 11  wi - p o t  t , ; c Oc i - u I l t  t i ’t  I h i t h i - j a y  t oward sand i c —i , l t ’su ;  t e.edl lv

stcs pe ’i t dt ’d  , cu’t t i t  I a I t i - i t  hi I gte a t ca i-u , i - u h u t ’ I htc ~st - S O d  iut ’ci t i- u W e i - t t  1 d h , c  v-

i i i ’  lo i tg . ’st  I t ’S Idei t c ’c ’ I 1115’ i c  I t i - i  0 l i - i’ i cc ~ t e d t ’ i i - c i - u ;  l t t ’ tI cl own;; 1 o~ i - ’

S t i u ’e  g i  av i t  a t  I c - i l , ;  I i ede’pcu;; i t  I t i - c i  I s  i~iiowcu to oc ’ t ’ t ; t  a t  i l I , l i t \ ’

s c u d  c i - , , t li e c ~- ;u u  I t  ( p i o~’. 1 c i- ; ’ ;  i v i ’ t i t t  t t t~~ t i -I ~~~ct imi ’nt s i-~- i t  I t I ncc i I ’ - j i - u~~.

dc ’pt  I i )  shoct Id l i -c ’ e ’~~pt  c - i - u i - u t - ct at ui - t v , ’ c a l  us -  ~t I t ; ;  . In I tic ’ ~~i ~~; - , - i i  t i - u t  ccc iv ,

g l u e  l i t  - I -
_ c ’ c l ue  t a c I i ’uc t l v  t Ie I l i lt ’  t i t  i i - ;  t i  l , c  t i on  ,e t ott  1 v out - i -u ~ ,e I c . Ult i i - ;

t at se;; a c t  I m p e u l t  a n t  p i o t i - l e n c  tot clc’t’p - i - ut -a i - - t ’c l i ui e ’c t t  i - u t  ccc! it ’S i t t  ~,(‘I 1t ’l.t 1 ,

t h ut  t of a p p t o p l  hu t  t e s un up  I t ’ u ;~ i - a c - l u g  I or  t h e e  a t  e , c  ac id  pc cS e ’ i - . ’t ’ i-u t t d t c l t ’r

I i - w e ’  u - i  i g i  I Ion.

Fot t lit’ t i n t  t i l l  N o r t h  At l u i t i t  I c ’ data , i c -g u i - iL l  I t t c ’ Itcl S a t e  i -Si -me

wh u c t v is  I l - h ’ , h u t  t h i t -  i - u  sap I es a t t ~ t 00 I t -w u fl t cl  c Ove ’ I t 00 hat gt ’ act

aie.c t o  ci i ; , 1 i - l a v  e o t t t - t . ’ c t t  ji- - i t i c - i tt; ; . A l s o , t h t t s  n o t  of da ta cll,h t l c l e ’S

u;arnp l c -i - ; I ion  be l ow t lie ’ & ‘( ‘I t , wit i t - h i  n~ iv mod i I v I I cu , ’a I  p u t t  t eicus iii

t .d i i i  i- u ~ 0 t t - t i c !  S
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l i t ’ , i d e ’  t i i t -  i I i  i v i  I 1 e v , ~ ‘ i t  Ii u I  I t t  ‘- .ii v i  c ic  t e ’ n u -  c ’ l  tnt - l i -  c i - - c i - V e i

di i - u t  511c c - i - .  ti - I t i t ; - ; t i t ict .,’t ,‘ I i - ; , i- ; , uuu ji- 1 c -i - ;  w t ’ t c h c l  h~~t t t ’  I ci- he c t i - I  i

tug  Iv  c I c i - u c ’ I v  - ; ; p I c c c I  I i i  01 dci i c i -  u~ t ’e t i l t ’  of  I t t  i - u ti - i u ; l i - l , e  I I -

t t _ i t i i - ;~ i- c - i  t l i -c c i- t t ’ ; u 5, ’;; . Fic i t h u t  iti c i - t i ’ , t lu’ ‘t’c’ i t I c u l l  t .ilige ’ li - u too 1 hal It ’ d

(ti- cl I v  a t i - t i - t i t  .‘~ t C t  lu~ I t ’  i - u , , - I t ic ’ t ’g I ~i-ii iI t I O l i d i  wit I t l t  i’t ’, c ’i - i - ui - i- . i~ ’ 1i -5  I t ’I t t

t i - i l l v win-ui t i n -  t it I v i  I I c  v da t  u c a u ’  itt o 1 Ucl0tl w it h i e ’t le t - i F ’A Mi I I I S au e.t

u ; .dtiu p l e ’ i - u  . It I c t t  c i - i  i - u . c  t I t i - i l  I u ci-in c c i - c e - ;; ~, e ’t  t ’ itc ’t stt~i -p1 c’cut ’cit c c ! l i -v tie 1 a I led

1t hc i - I i i- c c ’Ve I . 1 ~~t aicci , th i  e e l  t i - h - - ., I v.c t I oct 1 i e ’fli A I ~‘ I n . I t  ic’d i - i i  Id not h i - c ’

I— t i -i -~i - ; I 1—1 1’ t t i -  dlOc ( cu lOI t I  I t t h e 1i- c i - i - u t I I t i - l i  Pt t i- c , S i - . c ’ u ;  c i - l i -e t i  I I I t ~~ oct t lie i - _ n u t I lv;;

sc’a t o  w I t  h i  n t h e  vs  I I ~-v , ~ c cl i - tu i t ’ t i - u  (ti - l i ’ ,IIt c ! pu t ; C c i -  cv I c l O f l t c ’ ,h io t , ’ I ii:; C a

s t t i k  l u g  l . i n g t ’ t i - I  l i - hiv i - ; ic -al ac id t i -c t t i -nit ’ i- ui - I t  I i i i - ’ ;; inuev c i- c t t c i i - i-’ eve _ i t  ,i

Vt ’ I V  Smut  1 1 1 c ’g I t i- ct ‘i -I I lie ’ i-u , - a I I c i- c i -i . Aec c -I  cli ctg lv , I h i t ’ i- ; i tn ~i- I t ’ ~p at  c cig

HOc ,’;; i- Sc I \‘ I c i - I ‘‘i - _ l i -I ~~t ’ d O  l u i l  I s  Ii - ; t i - I t Ito c i- ic li ’ c ii - I cii, ’ I e l i - u

Re~ t u e  ( t i - u s  It’ ow c e u t  t i - u  i i i - -  I cli’ t i c , ’ c i t  I vs 1 1 e ’v

Ne’,ei —li - ti - It t i - Ill c i c t l t ’ i i t  i - i -  I f l  l i i i ’ I ct t t e ’i u l t  I ~- a i  I c - v  , c t  c ii so t e - i - ; i i -c ’u i - i - -

Ui- h e  I t - i some Si ’ci I tuc ’cit u e ’tlc ’I’oi-; i i ion . I t  I S i s  I t’utg li - c ’t ’ci kcc ot ,-i t t his

dt ’ e’p c u l i t ’u t t  s c c  t ’ i - u t  lc i- ctt ’~ i ’i i e i -itc ~hi Iii- c Sci uue ’ stcl i- u; I su i t  I i  1 nuc i-\’c ’nIt ’tt l of

Sc’el I nie ’ii 1 s (I t i- i e ~ t i - u p  i t ’ , lit _ c’ ,‘tt situ itt ’ 1 1 l i - u t , ’ i , 1 t) 1i - -~ I . Mt i -t 0 1 , ‘c c ’ I t t  1 v

l h t ’v I c , ; v t ~ li - i’, ’it w e l l  c le i- t ’cc in, ’ttt i ’d a t  I w o  i -u i t  ,-;; Itt I lit’ i i t  t v ;el 1ev , ti-’in’ i t ’

I h e y  .1 V t ’ 1 a god  .‘ , ii- sc t t l  8. -- c -ui i - S - c ’ (Kc ’  l i t ’ r e t a I . _ 1 d ) / ’ ,) . l’itc ’ I low

wit ii in  t u e  v . c l  I C’V i i - ;  t h i — t i g h t l i i  tic~ i-Oitcl hn ’ ,;v I l v  t i -i l t I ~l ui  I c ’ cc i  i c- i t t s ,

I t i - c S 1  lv  i t i  I I dl t ’ t t c ’ t ’cl h - v  1 c i - l i -c i-~~t p 1w

S ic t c . ’  c l i i i  t ’ i t t  i - i -  .e t c ’ c - o u s t  1 , 1  i c u, -d w i t  itl c u t in’ w a l  l i - u  t i - I  t in’ v i i  le ,

I ltc ’ li -c t’d!c i-cnl utactl I l ow t i l l , ’ , I i c i -i t I , - t i ~l i - u  I i i- p i t  ,i i h e ’l t l i t ’ n ot  I ii c tou I h ic ’a i - ; t 

- - -. -  - — ~~~~~~~~~~~~~~~~~~~~
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(about 022°) trend of the  axis (Keller et al., 1975). On a regi onal

scale , the expected result mi gh t be a thickening of sediments along

this trend or higher concentrations of the finer sediments carried

by the currents . Indeed , just beyond the ends of the rift valley ,

large sediment ponds have formed in the deeps at the junctures of

rift valley segments and transforms (Tj.H. van Andel , personal com-

munication).

No such patterns are observed inside the valley, for several

possible reasons, including: 1)unidirectional flow to the northeast

is observed only in the axial zone of the valley, whereas the flow

consistently reverses along valley margins , under the influence of

the semi—diurnal tides (Keller et al., 1975); 2)in the area of uni-

direc tional flow , transport of sediments by curren ts is superimposed

on the dominant trend of downslope movement discussed above , which

apparen tly dictates regional distributions ; 3)the irregular topo-

graphy on the smallest scales results in numerous closed basins .

On the basis of observations from Alvin, however , there is ample

evidence that bottom currents have a significant local effect on

sediment transport. On many dives , observers noted ripple marks ,

generally about 2 to 5 cm high, with wavelengths of about S to 8 cm

(Ballard and Moore, 1977 , p. 61). There was rio consistent orienta—

tion to these lineations throughout the rift valley , probably because

of the effects of extreme topograp hic variability on local current

direc tion . Observers also noted that ripp les appear to be quickly

obliterated by bioturbation , and so are transient phenomena whose ab-

sence does not necessarily indicate all absence of current activity . 

- - -~~~~ --~~~- -~~~~-
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More d i r e c t  & ‘v lde ’ct ce for bottom ctir !e’nts wan glc’ticte d from t h e -

dives , wi th Alv ’s c u r r e n t  me ’t er s  rt ’g i n t t - r l u t g  e icca i ; i or ua]  t;pc •t’ds of

several cm/ sec . In a d d i t i o n , c louds  of suspen ded s ed i m e n t  (some-

t imes  gene r a t e d  by an A lvin  to t ichdown ) we it -  o f t on i.een m o v i n g  past

the subnt er s ib le  w h i l e  i t  was s ta t i on a r y .

On the sn~t I lest sc- a l e , - u r r c - n t  s have- the mo st mu erk e d  e f f e c t ,

f r e q u e n t l y  s c o u r i n g  smal l  t rotig its lit’s I tie ’ I cid l v i  eltc ;t 1 l i - ; c n ; c  I t  l i - I l l  ows

On one dive , observers  not t ’d u t -press louts t i - f  t h i s  sor t  tip t o  30 c-ni

deep around p illows .

R e l a t i o n s  to r i f t  axis

One add i t  t ona l  t r en d  In  st’&I irne ’Iu t  s i  e d 1st r I h i - c i t  ion Is a pu ii -—

gress ive (ld ’c rc ’a se- in ueve ’ra go gra l it  si ; c ’  t oward the r 1 f t  ax I s . Wltt ’ct

da ta  p o i n t s  ,ire  grouped at - c o r d i n g  t o  d i st acie - t ’ f r o m  the Vt’ I ~‘an I t ’ uc x is ,

there  is a d i s t i n c t  p a t t e r n  ( T a h i - I v  I I ) .  In I Ig h t t  c - I  I i -~~i - ; i - ; i I i - I c ’  , u i - ; i - u c i- c - i —

a t  ions w i t  It dept  ii changes , j i - i c ’  c -c t oil sand l i - i ’ r t ’c ’ct I sp,e - i - ;  vi ’ i t ’ c cc i 1st  c d

f r o m  the  l i n e a r  regress  i on 1 unc- t ion l i -u ‘st ’it t e d  i - i l - t i -vt’ , t c i - ;  lu g  .cve - c c  p t

dep ths  of each group  as I hue i u i t l t - I i - e ’ n d t ’u u t  v a t  i i l i - i  e.  i ’htt ’ t c - S i c 1  I s  st  u t i - u g ly

hid ! c - a t e  t hiat  the  observed t rend Is  i - i - t i - i  e lv  i- i f t c c t c  t I t i-I t  of ci t - p t  hi

(Table I I ) .

Grain size modes

A mo re clot a lied t ex t  cii’s i i-i nut I ys I s of I Ito i - ut- i l l lilt-it t S vs s tint! ;’ i I ch eu

in t he’ hop e of f UI’ I hi t ’ t’ di  f i t ’  r t - c t  t h a t  lu g  .c c tuou t g ci i i-; t h u t ’ t g u ai n i- u I .- t ’ c at  -

— egor lea . Follow ing the m et h o d s  d i  ~ c- uci -;s~~d In  del .cll by van A itciel

(1973) , si ze I rc-qu enc y c - t i  rvvs  of S uflci and i - i - l i t  f t  Sc ’ t I t i - I t s  t i - I  8 1 1  S Uit —

- ~~~~~~~ -~~~ - - -  - - --- - - -rn ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- -~~~~ 
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-rABLE 11

G r a i n — s i z e  d i s t r i b u t i o n  in r e l a t i o n  to  r i f t  ax i s .

Locat ion of points Avg . Avg . Z Pr e d i c t e d
Depth Sand Silt Clay % Sand

outside rift va lley 2335 in 46 18 36 48

inside rift valley

>250 in from rift 2655 ni 36 20 44 32

~ 25O in f r o m  r i f t  264~ ni 28 22 50 32

v i r t ua l l y  on axis
( o u ts i d e  d ive  a rea)  3063 in 10 27 63 11 

- - -
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l i - l o S  we- i t -  , I i L i I y : t ’c !  u s i n g  a Du P ont  310 Ct i 1~V t -  i- t - i - s i - I v e ’ r at Oi e’gc’it Stat e-

Un I ye r s I ty  . The c u rvO r eso lve r pe run I t  s t I l t ’  b r eakdown of t lie o r i g i us 1 -
~

size f r e q u e n c y  d i s t r i b u t  ion of a samp le into unodi’s, spt ’ci ly i n g  t h e i r

lte ig ht  , w i d t  hi , and pos i t  lout . The’ t e c h n i que can bt use ft i l I f  maj  or

modes ucppe ’ ue r cons is t en t  1 y in enough si- imp I vs t o do t i - r n  I it t’ pa t  t e m s

of e1istril ~at  j o l t  f o r  an ue r t ’u e .

For Ito si-end f r ;e~’ t lout , f i v e  poss ib le  modt -s  we’re’ rt - - o g uu I z~~t1

A —— broad , in i nor mode c ’c ’ii t e’ red i - it about 1 .0 phi

B —— d i s t  iltct mode bet vt- i’ll 1 .8 acid 2.4 ph il

C —— less vo l  1—clo f  inc-i l  mode f r o m  2. ’i- to 3 .4 phi

D —— (list inc t , na r i’ow pt’sk front 3. 4 to  1 .8 pItt

E —— major utocle from 3.8 to  4 . 2  phi
—

Wh en perc&’n t age’s of . e r e i - c  undc,-r  the f r eq uen cy  c u r v e  i- ire’ mapped

f o r  eat ’ ii of thuest ’ modes, the pat t e m s  art- not very re’vt ’a i i  t ig ( F i g .  ti-)

Mode B i-u ii -itc’ul rs to li-c’ c’oflce ’nt t a t  oil in t lie ’ c - i - c s t e r n  hi s i f  of the r i f t

vs II c’ , wh ile ’ Mi-tb I) is focc itil pr i mi-cr liv In otto ri’s t m i t ’ t ed  utr c’ ;e nc -i -u ’

the west  wi- il l  . Modes A , C , i-c ud 1- ’ uu r  e d st  m l  l i - i t t  e’d i r r e g t c  I a n  v t luroug h t—

out t h t ~ v a l l e y ,  with u-co utpp ere-n t re’luu t ion t o  t o p o g r a p h y .

When samp les w i t h  in the’ r i f t  v a l l ey  a rc ’ c’ompa i cel to  those  out — 
- 

-

s i de , Soni c ’ r i f t  vs i i  t’y si- imp i t ’s h ave a la rge  ( ‘t i -ut  t i I  h u t  ion f i- t i-ui Mode A ,

i-i nuode’ vi r t ua 11 y absent  outs  ide t h e  r i f t  vs I i  i- ’v , i - i t  hot It g re - ui t em i-end

lesser d e p t h s .  I t  m i ght  he ex p e c t e d  t h a t  t h i s  c o a r st s t  mode is corn—

posed of the  1 arge- r vol e- uin i c - i - i l  l y —dec ivt ’d f rutg iu t e’nt s of i - c s h i  and p 1 ass ‘I

a s s o ci at e d  w i t h  t he  r i f t  axis , hut  I t s  d i s t r i b u c t  Ion w i t l t l n  t i t e ’  v~e l I e ’ y

dot’s not  suppor t t hi Is  I dt ’a (Fl  g . 6) . Ott t hue ot h it-  r ltand , i-c v i  sos 1

I nspe’c’ t ion of t hi’ s;emp l Cs it e ’,c r t hit ’ vs 11 e ’V m , cu - g l  its In wit i i ’ht thi s t’o,irse’ 

- -  -‘- ‘— - - - - _ - —-— -~~-~---—-—.- - -——-‘ -------~~~~~~ -—-— - - - - --.- ,-~ ------_ _
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.

Figure 6. Distribut ion of sand modes A through E on inner rift valley
floor. Contours mark the percent of the sand fraction
represented by each mode. Dashed line shows position of
rift axis.
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I i - u , c t  c - i  151 t ’ i -  t l i t ’  tlu’u i u i c i s i i t  t’ c ’cli i c ’vc - .i I t ’ d ~i lii ch c c ’ ls c - c i t  u _ i t  ic i -ut ~- t  t i c u v

t i - e s a lt  t i  .egwi-t -t i t s p i e b at -t ly  li-i c i - k t - u  t i - t  t i i  ~i-iii t a l c i s  p i Ic - u ;  u i u ’ , t t  t ile ’ vs I I s .

I t  se-ems l i k e l y ,  then , t hi -i t Mode A a c t  u,i 11 v counpu- I -~t -s  two  tut u e l s t e ’tl

S St ’S ot m i- it c’r is I : Vol t  .in it ’ a sIt I, ct i - uic - ou t m e t e d  itt ’S r Mt . Vt ’ ntis

,LIIci  t j u t ’ t i - , e s , e  i t  t ot — t i - Ic ’ ( t  ~i - t i I t ~l pm m i-i n I lv at  tht’ li- .e se t i - I I It t ’  st  t ’t ’ji-

st  vs I I  ‘1 - ‘Flue ’ t i no i- m ode’ s , t i -U hu e ’ ii - t h it -i h is t ub  , l i t ’ tfl.I i n  Iv  c t i-nh — t i- sc ’ ci

t i - I  sm al  I t t i ~l c v i e l e t . u l u ; or  I i agnie ’ci t s  t i - I  I t i - i  sm ic t i I eu . i  si- c t ’ ie ’ u; m a k l i t g  tip

u t i - j i Si ’ I ui -~ i-~ i c ’ S

l ’h i e ’ s l i t  t i a c ’ t (ti-ti t’c i-c t t ,e j u t s , i i i  mc i- u; I sample ’s , t w o l i -i -es I~ ’ s t  u’ c ’

t’ ci-iflpe i - i t t ’ut t s : i-u iu _ e j ot ~i-t ’ ,e k i’t’ui t  t’r e’d i-i reuucl 7 . 3 p h I i - eutd i-c bt-ojct , in i nt er

dI ~~~~~~~,tI 
_c i ~‘ui t i d ‘i- . I phi . Th1’ i~i- i t  i 0 t i - I  t li e ’ _ e t c’s i-u u iut, 1~ ’ i t ht e two i’e’a k s

U t i i t ’/ c ’c i- , i t ’~_ t ’) .e i’i’ c ’ i i ’ s to hi ’ de’pe ’utd e - c t t  t o  some’ c h t ’ g t t ’ c ’ t i - i l  t i cj ’ t  h i .  For

hi ’ c ’ u u t  j Fe ’ F ’AMtM’ S .c i t ’s , I lt e ’ 0 t i-I  I i ’ 1st  I t i -ct  c ’~ i -e’ t I i t~ it ’ll t I on ti t ’l’ t It V S  •

t h u s i _ c t io  i i - ;  R ~ O. ’i- I . (For  FAMt~ ’S— _ er ’a s cuu ~’1u -s ti -t u t u ; ide  t ile ’ t i l t

v , i l I  t’V • ~
i- 1 us t i- Itt ’ ~cv c ’ r , i  go vs I tu e I or i n s  j i l t ’ t he ’ v~i h e y  , R — 0. — ~)

lb  iS  flO.lflS I h~ i I I he’ I i i t t ’ I c ’ u ’iupc i - I i - c’ l l  C i i - ;  I ~i - t u ui ~l ~‘i t ’ I ci  c u t  j a I l  ~
‘ _ t t t~i c , i  t t

the ’i i- t hi s , i-end t hue I I h te ~ c ei-m ii-cit t- it t u; t i - I  t hu c ’ S i i  t t i , c  c t I t ’ll I t i - I  I t i-W t lie .c 1

i t ’adv —~~st .ili- I (shied i t ’ t t i - i - i a  I p ,u t t t ’nu t s  ot St ’,1 I men t ti st  u (li -it t ~ t ’t1 . W i t  It l i i

the r t t t vs l i e  y ,  R — —Q . it , l i -e c t , ~c i-u v,e s tle’mon st u at  t’dl o s i l  i e ’r , t h e

sautu p lc ’ sp,ic lu g  tu. uv l O . i e i  t o  m i s  leach i ug  c ’ t i - t t t ’ l t u s  lc i -liS ,cI ’~ ct t  S i - i - i.e I I  i - ; c , c U ’

pi c i-O t ’S Sc ’S •

I ci u ; t u u u m . I I  v , t lion , w h i l e ’ ,u bet ~e l l c ’ tI t e x t  U i  .cl aiti-e i r s  i v i e  1 ~1 s ,e

few t n t  u ’i e i - u t t ng t i -h i - Sc ’ t V 5  t I otis , i t  I i - ;  p i ou- _ t b  i ~ not v ’ I I scc i t  ~-d t ~i- l i t  I i - ;

u oglon , i.’h i l e ’h is  t-ei ~
- c l i i  I u ’ t e ’c lt t ‘i-i- i  (hit ’ u i - c l  u - c d  l’s~ In s  t.’ i i c ’ne i t  h , u i - ;

hoc ’ ci Sl it t c ~ s i -u t  c i i  I v  e’flt li- 1 t i - V t -i l  l i t  ( h i t ’ l i -~cs t ( v a n  Aui ~l c ’ I , l ’~ l b  Ic’de ’ , 7 -
-

-- T I  I J I R T  T ~~~~‘. 
- 1I1~1IlLd
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C ON V F N I ’  OF ~~I-~I ) 1 M l N F S

ti~
, C.~CO t’t i - u i  t e ’ u i t  t i - I  t lit ’ i-i- i ’d I mt -i t t S v,i  i - u e’ Xi -Lin i u t e ’ cI i- it I hu e 5,0110

t h u  ze ~c.~ i -—c ,i I es su ,  ~~i S ill  - S . c ’ p.1 1 I i ’ I- i t S  I t i- t i t ’t  e ’ I ui - i itt . ,iu t V i t ’t~ (ti -it s I t i  ( ‘ u t 1  5

Wi t h i u u  t h i t ’ r i t t  v.el 1ev , no t i — i m oi st i t i - u i ~ wi -i- i’ c v  j i lt - i l l  bet we e ’u i

c c i -u it O u t  slid t ic ’pt it , di st  .111cc ’ I t t —rn I he u I t  I , c x  is  , g r u e l  n i- u i u’ t ’ , t i - I  d ep t  It

i i i  I t ic ’ c O t  c ’ tip t o  I iii . Ftu u t  lie - i  i - us- u c , j i t  t h e e  t i l t  t i c ’ l- ’A~t¼ tU S _ e t  e ’ _ i

c~ i - u t t e c i t  u i - i -  f _ i t t  h r  ~~i -u t s t  _ i u u t  ( _ e i  o tc i t ~l $O - -S ’ i- ’~ ‘I , wi t hi s u i - I  (phil ~it ’~

C t c ’,tSt ’ ~~~~~~ 10— 7 ’i- ’~,-1 ti - c- low  lOOt) i n.  ‘i’hc’ u~suu l ’ ic ’S f l O i n  I ho m i l l  ~- , u 1  1ev ,

which ,iic ’ • e t  i - c u t  h i t  c i t - i - i ’d i,et e’ dc ’ p t h i  1, - i  I lit ’ i i  c -s • . ii  c ’ ~~~ .i ~~FO U~~ , i i h i - f l i —

,iI outs lv 1 t i -v (it  t’,c CO • .i\’c ’i .1 ~ 1 tip ,el-ou I I ‘- ‘~ 1 t i-i,’.,’ i t h i a c u  C h i t ’ o the ’i ’  sc ’d —

(fli t - m e t s  t n t h e ’ FAM c, u S , l t e ’.c t,FI g . 7 1 . F l i t _ u I I v , I i i  t h e e ’ e’. c s t e -r u i  N~’u t h i

At  1_ i ti t i~~
’ c O l e ’S , t’,et ’t1 c o t - i  e’clt SVc ’i J O t ’S , i b~~ i- it  ~‘i - S ’ i- ’

~, t i c i- % ’ i i  to . et i - o t i t

.
~ ~ i)0 i n.  Bc ’ how t h u  i s  di ’ p t h  , vs 1 tue ’ s tie

_
c’ i c ’ , i sc ’ sb _ u u i - I V _ to t i c _ l i  .t ’ i t ’ h o —

I t i-v ‘i- .~~)t i  i n.

I ’hle ’ chc ’ s’i  c i s  i i - u t ’, vs l i - u i - i- ; t i t huc ’ ‘h’~~’ j i-~ ’i  5~•dI l i - u s - l i t  s . en e ’ c \ l i - c ’ c t • ‘~I ,

c,U lSe ’ t i u t ~ t ’ t ’fl j ut ( hue c c i t t  i . i l  A t  I _ c u t I c  1 c ’S ii~ - ,c i i-~~~~O ni , l t ’i  os- i i - tu b

vc ’ l t  K_ id , 1 Q 
~ .‘ ) . I i i  t Ilt’ c lit c~ t i - i - i - c~~I a t  c ~i c p1 h i I i t t  t i  I I c ’V i- i - ti - i - i -p I c’~ ,

- v ’ r , ( l i e ’ I c i-w t ’aCt ~ t c i - c i t e - u i t  i s  t i - t i - v i o t i s  l v  i i t i - t  ,i i t ’~~u l  t o t  , ip p r t i- ,et - l u t u i ~’.

( h ue ’ t i ’! . Th e’ t w o  m, ’i - ;t  I j k c ’ I v  _ ‘xp l u u u i t  I t i - h i S  . e t  ~ ‘ I c .e~- .,- t - l c - i  a l t ’ tl ~I I s —

$e i - l  c i t  I c ’ h i  t i - i  c ’ .i I c , i  i c ’ c i - t t S  t i - i - _ c t  e ’I  i . u l  • i t -  .i i c ’ i- i - t i l t  t i - I  c h i t - i I c’,c 1 t - h u , ttu ~- c -i - u in—

t i t l i t ’ ct h- v Vt i- I t’.itt i t ’ a c t  iv  i t  v , ‘i - i  21 1i -h it ’s I c _ i I c i i  I c i t  i - o t t  t i - I  t ’ ,i 1 c i t  t ’ t i - t i S

us- t i i iuuc ~ ut t s hr lit—li  — t a  I , ‘ , i  i t ’ , ’ L i S  \~~
i- I c , i l i  I t ’ t ’ Ouitj’oitc ’u lt S.

r ht’ I i t  i- ; I c ’\~~ Li tL I t t OIl  it t i 1i -  I I es ( h i _ i t  I I t t ’ .idd i t  i t i - I t c’t V c i- l c a c i l  c ~.ise ’s

W ti -ti lb  c it s  opt ’ t h i t ’ . i l  k. e I l i i i I v t i - i  t h i t ’ v_ it e - t , autel d i  Si - i - ti- l v i ’ IIIOI c ’ Cat ’O

Thu eie ’  Is ito i-~ i - t~~’~~- , - i  t h ip  • -v  u eit ’ u l , c ’ I c ’t t h u  i s , , c u i , i  t hi c ’ e’ O a t sc ’I sod ( ui - i - c- i t t  

-~~~~~~~~~- - - -- - - - - _-~~~~ - - - ~~~~~~~~~~~~~~~



Ft geire 7 . Re ’ 1 .e I ion of CucCO 3 ct ’n t  em t t o chop thi  . Not e i - l t i d i-fl,d I t i -us 1 v 1 ow
V.1 1 t ic ’s fo r  i nner  r i f t  t ’al lc ’V s t - dh t u u e ’n t s  (R) , whie - i i  conipare’d
to t i -I li e ’r FAMI L ? S S i c ’S Sui tn p le’s (X)  .
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I i  , i i ~~I ( ou t s  show no i gnu ;  ot  d iu , i - ;c > ltit I t ’ l l .  Th I i -  - u ; - i ’ t - ,t i - u t h a t  i i i —

t’ rc - ,iu;t’d disso lut ion , i f  I t  o c c u i r s , dot ’s no t  p l a ’, .i m aj o t  r o l e .

The d i l u t i o n  of ca l car c -ous  sod j u i - i - e -n t  s b y  t’t ’l ‘ a ni  i d i -b r i s  I s

t-Ss f l y  c o u t f  I m e d  by  t ’x s u u u i n i n g  the coarse fractio n. All sc -i l  l u l L - nt  S

s t u di e d  fr o n t  t h e  r i f t  v a l l t - y  c o i i t a I i l  scum - v o l e~i n i t - u;at t rl;el , p r i n —

c i pal  1 v I , I r p c - fragment s of a sh.  lliiv ’ver , subs t  su i t  I a l l y  h i g he r  c o n —

cen t  ra t ions  ot  vol (‘i-i l l  ic d e b r i s  in  the  sand f r i - i c t ion , tI-served in t h e

vicinit y of the  r i f t  a x i s , a r t ’ not in c o n j u n c t  I t - n  w i t h  low

V , I 1 U C S .

P o s s i b ly , i- i s u b s t a n t i a l  au;i -’ i - hri - t t i - f the v o l c i - i n i c u e l l v — d ~’r i v e -d u~~ t —

cr ia l is  c l a v — s i u ’ d  and can n ot  be d e i - t c -~- t c d  v i s u a l l y ,  i f  t h i s  we’re

t r ue , one’ wt i -u  Id expec t  t h a t  r i f t  vs 1 I c y  s c- d i m t ’n t  i-u voul~1 have i- u

la rger  e l i - i - v—si ze i’;i c tlon  t h a n  s€ ’dj rn t’nt s  t i -u t  side  t h e  ; t r e ’ ,e at  co__ i- -

pa rab le  d e p t h s .  The calculated ,lVt ’ i , l i ~ t ’ val  i - I c - S  f o r  t he  C la\ ’ —s i u e

f r a c  t ion are -‘c6~. f o r  s e d i me n t s  i ns  ide  t h e  u i f t  v s h  lc ’V , si- id it i -~ ,, for

s e d i m e n t s  in the  si-int o dep t  ii r ange  au ,i\ ’ t i oui - C l i t ’ r i f t  v , i 1 1 c ’t- . S j n i .~o

lie two regions i-er .- pr e su : ;se l i -  l v  re-cc -it’ ing s (m i  l i - e r  pe l . i c ~I c iri f l i - t x , and

topographic effc ’c ts arc ’ m m m i  cod , t h e  1 O~’, d i ffe-rt ui c c - i - h1 \ ’  r c ’ pr t ’ s t n t

volcanic material produced inside t i- it ’ r i f t  v a l l ey  T h is  u i - l c i , u i S e ’  in

non—ca l  c’S r coos sc- il I n t en t  , whi c-It is f i no c -n ough t  t ci- he ’ t r sn s p  c’ I t  i’d

th roug hout t the  t-a 11ev , cool d c-as i I v i - i c  c o u n t  f c i- t  C l i , ’ I owen  C , iCO- ~ v , i  itt ’ s

~ 
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BENTI -11C FORAN I N I  FERA

The use of benthic forainlnifera in local environmental studies

is usua l l y c o n f i n e d  to c o n t i n e n t a l  ma rg in s .  For these  areas , dep th ,

temperature , and salinity rela ti ons are c~~-ar l y established. In the

deep ocean , b e n t h i c  f o r a min i f e r a l  assemblages tend  to be obscured

in p lank t o n i c — r i c h  s e d i m e n t s, and are t h e r e f o re  more difficult to

stud y .

The sediments from the FAMOUS area present a unique opportunity

to examine faunal distributions on a small scale . Representative

ben thic foraminifera l  populations were extracted from the largely

planktonic assemblages , in an effort to examine distributions in an 
-

‘

area which is drama tically different from most of the ocean floor.

Samples were selected from a traverse across the FAMOUS region , in

order to determine how local variations reflect an environment which

is geolog ically ac tive , and thus highly changeable over both short

times and short distances.

With pelagic sediments accumulating at a rate approximating

3 cm/i03 yr (Nozaki et al., 1977) and extensive and constant bio—

turbation , the benthic foraminiferal populations are highl y diluted

by planktonic material. In addition , admixing of older assemblages

up in to  younger by organisms is f a i r l y  comp le te  for  the  upper few p.

c e n t i m e t e r s  of sed iment  (Berger and h e a t h , 1968) . A t i m e — d e p e n d e n t

mixing model predicts a mixing rate , D, of i0 2—i 03 c~n2 / i O 3 yr for

surficial deep—sea sediments (Cuuinasso and Schit-ik, 1 9 7 5 ) .

_ _ _ _ _ _ _ _ _ _  _ - -— ~~ ‘— — _- — — —— —--—- - — —-- ‘-
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i f ,

‘Fl ee’ ,et i .i It’s j s  c i i  ~i i i c- ou c h 1 s t  or l i - c - 1 c t i - i  i- i i i  C h i c ’  I I I t v ,c l I c - t i - h o w ’ -

i - ci t  8 — t i n — d e e p  lii i x ’ci l a y e r  w i t  Ii i t t - s r i  v c c ’ u i - ; ; t  ~e i i t  t i -i u - i - ’  t i - f  :‘ -‘tOO yr

‘flue ’ m i x i n g  r a t e -  wi - is  c i - e l c’ tu l  s led  10 be 189 c’m
2
/ l0~ yr. A u ie . i i  l i - v  C t i - i c ’

wh i c h  hi at t  bt ’t -n ph t y s l  c al  ly  e lf ort ipt c-il hi-id i-in apt-  i i - h u g e-  f r o n t  114 , 000 yr

.i I t he - t op t o  i - ab o u t  18 ,000 y r  a t  1 ’-c— 17 ciii c i c -p t h i  (Ntrzak I t - t  . i i  . , 1477)

Cl c i  u I v , t l ie- r u , t lie s. imp l o s  u i - c -d I c i - i  C h i c ’  pi- c’Seiit S t t idy c c i -n t ; i  j ui n i - i  xe -il

i - i - S e t ;- 1’ l~ i p c - u ;  i c ’ f  I c - ct ici g st- ye - ri - i l I h io u t san d  t e a r s  t i - f  hi 1st i - i - t v .  ti cult - si - ;

t her e  heave - l)c ’c ’ ui - i-u i gi u i  1 j c . i u t  shl ft s in  c ’ ui v int i - ue , i - i - e - ut (I c - c r c - x i - i u i t p l c ’  , i n —

ci  cased e’pi ~otk’s of vol c-an Li -cut ) , f o r  wit i c - I t  t h er e -  is nt i -  e - v I  cie itce’ , ( h i  i s

tici e ’c’r t a  i c i t y  aj i -j s ’. u i S  t i l l  i rnpo i’ tau i t

Ton s i - iu np l  c’s we’re’ si--I .‘c ted I or dc’ t c-u - rn lit ! rig be- n t  h i l t ’  f o r i - u u n i n  i f -i’ ;il

juci-~i-i -t h a t  j ci-iis i-u I x I u om I lie t I ti-c-cr eu t li e ’ i r tu t e ’  r r i t t  vs l I t ’ v (F I p .  8)

t w o  t r onu i t t - s i - ;  , e b u g i-id j ; i t ’oii t f t - a t - I  t i re ’  zon e- s shta  I l ower  I h i - cu t  t h ue ’ c ( I t

arid t weu i n  t li e ’ I r ;tc ’ t nrc c t - c u te ’s i i i  w , e t c i  etc-opt’ u’ I lisi t t lit’ I I I  t ~~,i I l i - -v

( F i g .  9) . In a l l  -a set; , C t i c ’ Ira c - I  I ti -n l i - u  i’ge i’ t hi - i t t  t i u n i t ’ i o ns is’ , i - i - c x

.cnu i u i ed , ext - c-pt f o r  S t a t  ion  3 1 — 1  I~~, w h ore  i -i s i - t u i t i  f l a t - I  i tm  l , i i i - ’ t ’i I h i . i i i

I - ‘i i--) un i t ’  ro u is wa s  i - i v i - c  I l i - c h i t ’ . ltt’ c ’i - et i i - ;c ’ ui-iou ; I spec- intent i- i - c ’ h i - ; ; c - i vt -t I i u ~ ii 1

5i-liii~ los we cc- In  ( It o t i u u g e ’ I ~i u g o r  t hi ,tui 1 - +  nu l t ’i’ t - c uis , e i - i v u ~’ ,i v • th u i i - ;  ci i i-- -

C r ep auue -y shioti  Id hi - ev e  l i t  t 1 c’ e’ I I c-c- I t i - i t  it ’ s i - c i t  s

‘l’lt,- se-e l i tu e -n t  S are c ci-uuuposed 1 , i  i- pc ’ I v  t i - I  p 1 scuk  ten t j t I c i- t _ i ui - i - i c i i  I o u ,e

lii- bent  It Ic poptu I i -I I I otis gene’ ri - i I 1 v t’ti mj i- i I i - ; c ’ l i - - i - ;  i - i -  t h i i - i u i  I . I ci a I t i c i t

whuc i - i c -  h t u cn c l r e d s  of f ti - uaii u j ut I f(-r.c Hi I F lit bc’ e ’X ; iuul  j u ie cl w i t  h u t - t i  I v Ic ’  1 c l i  u p  a

s ing le ’ be- ut t l i i  t~ I net lv i d e l i - I l , a st t i i - ’ I l v  qli ;in  I i t  i - i t  I y e ’ ~i p p u  t i - a t ’ li was cie ’ e cuic ’ d

i m p r a c t i c a l .  Ft u’ ca cti i - ; i - iuu tp l i - , a j i - p u  c i - x  i u i - i - u c t t ’ l v  I 21)0 (~~ 200)  I t i - I  alit i t u l  I c ’i a

weu’o I oti k ’ d  i - a t  , ;e c it i  a l l  S i i - c ’t l c uic— u us t i - I  h i -c ut I It i t ’ Sp ot - i o u ;  Wi ’ i c ’  I c ’ i - u u c i - v c’ ci

gc -flc’ c ,l 11 y ( - c i t  ly  ?0~~30 bou t l u t e  spc ’ - i u uu ’ c t s  w i t  t ’ [ou t ui d  l i t  c ’ ;t t ’hi ~ ; i iuuj i -  I t ’ .

- ., ,
~~~~~~~~~

_ 
~~~~~~~~~~~~~ , ~~~~~~~~~~~~~ — — - -
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Figure 8. Position of r i f t  val ley samples used in benthic  fo rann in i fe ra
study . Field numbers are: 1) 52 9 — 2 / 3 , 2 )5 19—1 , 3)529—4 ,
4 )529—5 , 5)518—1 , 6 ) 5 2 6 — 4 .  
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Figure 9. Pos i t ion  of samp les assoc ia t ed  w i t h  F rac tu re  Zones A and B ,

used in for a u n I n i f t ~’ra s t u d y .



- - ‘

_ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  
37.

- - 
00’

— — — — — — S — - 
N

A
3 1 — l i .

S
S

0 ~~~~~~~~~~~~~ 3 1 - l � 4
3 1 - S  2 1 3 2 - 5  ~~~~~5 ,- S ..

___________ — 

,- ,- ,-S 5~~~
_.—,’-__ - __________ 

36
- S

Ic- , 30’
- e  N

33 30’ 33000
w w



-~ 1

Those we-re’ ide -t i t I l ie- il I c ’  gc ’n t JS  c- cr i- 1 ) ( ’ ( ’  I c’s leve’ I w i t  hi t l i t ’ l i i -  - C p

of Bi -et id y and Rodo l fo  ( 1 9 6 4) , Barker  (196 0)  , Cushm an  ( 1 9 3 1 )  , D ocig l  as

( 1 9 7 3 ) ,  Parker  ( 1 9 6 4 ) ,  and J . C .  ing lo (persona l  c o n i n u t i n i c a t i o n ) .

Th e’ r e s u l t s  are some-wh at  l i m i t e d  because: l)some ’ samp les i - i re ’

so suna l 1 ( e . g . ,  5 2 9— 2 / 3 )  as to  y I e ’ld a m in u t e  benthic popula t  ic- cn , w h i c h

canno t ad e qu a t e - l y r e p r e sen t  numbers  or d i v e r s i ty ;  2) c-v en  in l a r g e r

si-imp it ’s , bout th ic  popu li-i t i out s tend to be ye ’ rv ~~~~~ I I  and or ri-i t I ciii y

d i s t r i b u t e d  w i t h i n  the  samp le ;  3)biasos  r e s u l t  f r o m  d i f f er e n c e s  in

mean g ra in  Size  due to  se l e c t i v e  t r a n s p o r t.  Tht’ samples  w i t h  t he

coarsest  sand fr i - i c t louts v io l  dod the  h i g h e s t  abundance and d i v e r s i t y ,

p a r t ly  be’eause - b enthic  f o r ain in i fer a  tend to he among the l a rge r  m d i —

v i d u a l s  in a d o tn iuuun t l y p l s nk t on i e’ assemblage , and p a r t l y  be -aeu se

l i -u r g e r  f c c r a m in i f e ’ra i - l i e’ much e a s i e r  to  sort  and rec e-cgn ize . The’ gt ’ute ’r i-t

observed , however , tend to ove r lap  conv inc ing ly in a l l  samples , i r —

r espec t ive ’  of g ra in  si  ;~c’ , stigge ’s t ing  t l u s t  s i z e  may be of nu in into 1

impor tance .

Given these ’ I im it at ions , C hit ’ i l - e t a  show sonic’ su r p r i s i n g ly  st r i k —

Ing p a t t e r n s  in types ~nd nt urnh - ce -rs  of ge’nera p re-sOnt . Br i t - f  s l u t  lout

summaries may be f o u n d  in the  A p p e n d i x .

There are some getn ’ral cli f f e re nc e s  among thte hen thi Ic’ fci-t ’ tun i i i —

i f e r a l  assemblages  of each of the three m aj o r  p r o v i u t e -es e’x i - l m l f l e t i

(Table 111) . One’ s tr i k i i t g  f a c t  I s  t u e  prcdout inai tce of P l a t - i c u l i n a

wt t e ’ l l  c ’rs t o r I - i  (Schuwag er )  lii sanup les t i-tk en fr e -cm t h e  sh i - e l  l ower areas

of the f r a c t u re  zouic i -S . At, s t - u t ion ‘-‘ 32—5 , t h i s  one Spc ’ t ’ l o s  c-t i - m t - c r i s e s

u t e a r l y  h a l f  of a l l  ht,’n t h i ~’s foitnil , while i - i t  5 t i - t t  ion 31—h 18 , whtt’u- e t htt ’r e

is co n s i d e r a b l y  h i gh e r  ci ivc’rs iCy , it i-u t i l l  comprise ’ s over 2O~. of t he’

- -~ --~~~~~~~-~~~~~~-—- ‘~~~~ 
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‘I’ABLE I ll

Sumuuiarv of h e - n t h i c  f o r i - i m i r t l f e - r i-t f o u tud  in samp l e - s  f r o m  FANOtIS are-a.
Sampl es ar r anged by Incre- as 1mg depthu to the rig h t  Nu inbc -r s  r e - p r t ’ s t -u t t
I nd iv idua l s  c o u n t e d .

0

cr-c - -~
c Lt’i- — -,~~ —~ -~ en —~ c—J c-,J r-J
o I — I I I I I I en-

,-4 (“ 1 I tO O\ ~ D 0’ 0’ 0’ i
£~i (‘~ C’J C”-l .— (“-J .-i n-a —‘c~ en c-n in en, en, ct-i in U-’, en c-I

P orc e l i - iu ieous  forms if)
?yrgo 1 4 4 2 2 3
Q u i n qeu e l oc u l i n a  1 2 2 2 2 2 3 4 3
Sp irol ocul i u a 1 4 3 12
SigmoilopsIs 1
T rI lo c u li na  1
B r o k e n/ u n i d e n t i f i e d  2 9 3 4 9 6 4 1 4 5

Calcare ’ tuus  h i v a l  Lie’ ft-ct-ms
Bol ivin a  sI-c . A 1 1 1
Bulinuina inflat;t aff. 1
Cass idul I ma suhgl ohosa qtiodra ti - u I
C Ib i c i d e ’s sp.  1
Cib ic  i d e’ ides ku l  I enherg i  6 2 1 1 2 1
EIirenbergin i-i paclilca i - i l l . 1
Fjssurina 1 3 1 2 1 1
Cyroidina sp. A 2 1
Cy r oid i n a  sp. B 1 1 1
Cyroid ina sp. C I
Hoegl uu-ael ins e’ li-pans 6 5 5 6 -~ I
L a t i c a r in in a  p auper a tz i  2 1 3 2 2 4 2
Meloni s  pomp l i c -c ie le s I I 2 1 1 1
Noeb osar ia  a n t i l le s  - 1
Ool ina sp. A and B 2
P l a n u l in a  w ue l lt ’r s t o i ’f i  11 13 4 1 3 4 3 3 2
Planulina a f f .  sp. 1 1
P ul le nla  suhc ar i r t i - it a  1 2
Rupertia stab lil s 8
Sp i ri l l in a  1
Uvi geri na 2 1 1 1
Other 1 1

~ &a~~~t_~P!!c~~d fe’ ruts
Anmiodiscus I
Bathysi phon 1 1 1 1 2 1 3 4 1
K ar r t ’r l c - l l a  bu -ad y l  1 2 1 1
Text ui; ir ii -i ;uhibr eviata off . 1
Other 1

• 

-- _

-- - - — -  - -
~~~~~~~~~~~ -

-- - ---— - .~~--~~~- —--— -



as i -i - i - i - l i - La pt  . ~.tiiuib e- t s ci - t l 1.t c ciii u c u a c i i  ‘‘i ’ , - t I ha i~i -I v ju t 1~ hi t i t

val It ’y acid cioc ’pe ’u t u . i c t C i t e ’ . ‘ i - u t -  u c - ~’l ouis , li - t it s t i l l  a u n c i - u c i l t  t o  I 0’, c ’t

a p lye- u asse-mb l~~gt’ . Tb Is dot - 1 liii ’ m i g h t  be a I tutu iou -c of a t , i i - u i - t ’ I e r

var v iuig d i r t ’ t ’t  l v  with dc-p t  hi (~~‘ g - , t e m p t - rat cu rt’ , p 1 e ’SSttr e ’ , n u t  r ic-nt s)

w i thu ti -pt i ma I e’ond i t  I c - c u t S  h- cc’ rha ps peak (tip at o uuu i ~i 20(10 m . A it e - u n,i te -I v

i-is may be’ t he  c a - c u e ’ w i t  hi Soine’ of t h a - Se ’ sa iu ip i  c ’s , t h e  ~1 It I c i  e - u u c - c - conIc1

he i - u I oe’ ii  e ’ I I oe’ t , I c-c r e ’ \ a mj ’  I c ’ , J t c ’ i i - c ’ r a t  t i i  c i t t t ma I v  -

The- i - ihun t lan - e- o t  P1 situ I m a  in  thee ’ s ht.e ii ow fi-~~c’ t n rc ’  ;‘ one he ’d I —

mci- f i t s  is e’c-cup lod w c t h  I t ’ 1 at  iV c ’’l v low p e ’ r t c ’ u i t  d p i ’s of  por e- t’ l an t - eius

One1 ,i pc~ l e i t  iris t e’d fo  1- aun i  ut i f ’  u - _ i ‘l’.ib I t ’  I V )  . A pp I tu t i u t a t  t d  fo  ri -tin t n i t e ’  r .e

i i  I- ca rt i c c i  I~~i i ml g lu t  l i - i -’ e ’ x lS’ c I e ’el to inc ro ust’ ire r e’ li - it i Vt ’ ; ib u u u i d u t n ~~c’

w i t h u  ine-r e a s i ng  cit ’pti’i i - es  d i s s o l u t  I c i -ut i u t c ’r , ’i-lS , ’S , Be ’ I oi” 2000 in , b u i - - ’ w—

i t t ’ s i u c ’It C re ii c i i s  a p p ar e c u t  : t 1w 1-ce ’re’e ’ui t ;ige ’s t ’sc j l l , i t c ’ w ide ’  lv  aro und

t i l e’ 10” ,- l e v e l - Simi li - a r t i - s u i t s  we re’ r& ’p or tc ’d f r o m  t h e ’ Pc-n i — C h i l e

t re’ ne ii , whu c ’ it ’ Bi -et idy an ei Re’do 11 o (1 ‘-t i i - 4 )  no t  oil t 1st , wh i 1 c’ cal  ~‘, a r e-otis

forms  e’ 1 c ’ ,l u - I v  pi ’e’do u n i u t _ i t  e’d cic i -wul  t o ddO m , c ’S I t ’,i u ’c ’ O u T 5 — ~ire ’ f l , l c ’t ’ ci - l u 5

I rat i os hi cccl nat c-il i.’ i l cii V a t  p i -  e ’.l I c t ~ ch op t h u s  - b-vo u t i - u t  1000 in , tile ’ sod —

lme’nts in t he’ FAM OU S ai- i- - ,i i - i r e’ s t i l t  i t ’L ’n t  l v  ,al ’e ’~’ i- ’ t h e ~ CCI) (~~‘ m iu t ln i - i .- e ’

the t ’ f f  e ’c’ ts of c ij  s so I ti C i o n .  ‘l’h is is cc i- r u i - - c i - c~’ r a t  e’d h i - v t b it ’ oh - c s t’ r v a t  I c u t

t hi - it the ’ t i c i - t i  ~i - i  pg i ci t  Ins t c-d be ’ct t hu c I o i , e i - u  (fit f c i~~ p i c ’St ’fit ~i Ye I r t’Sli Ste el

l u s t  roLl s eve _ ti in  t ile ’ dt ’ c ’1’t ’i -4 t s o i- t  lme ’u i t S

Pt’ t ’haps t hu t ’ most  j u t  t- i gu i !  ng t r i-nt is  ,u cc ’ h -c cost’ u - c t  e’ei hw s i - u u. i  l i e ’ t S C i - i 1 t

p a t  te ’r cu s  i - i i t d  afloflii-i 1 los t V  i c l e ’u ic ’ t ’d by t h e  e li -u t ,i . The two  ink- c s t st  r iking

i F c ’ t h ue ’ in j l i o l  Id cli i - u t t’ U i - e u t l  t i -ut w i t  l i i  n t li t ’  r i f t  Va l i e ’ V i-i i tch C t i - i t t ’ c -u t  t’,i u l o u t s

of Ruupe u ’ t ( i - u  st  . i hj  I is  (t~,- u h  l i e -h)  i t  t lie ’ F’ua c t tire’ ~
‘
~i- u tc’ A s i t e  ( 3 1 — 1  18) -

- ~~~~~~ - - - - 
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TABLE lv

Relative percentages of porce l aneous , calc arcous h y a l i ne , and

agglutinated foramin ifera .

Sample Depth Total ~ 7.Porc. %Calc. 7.Aggl .

532—5 2061 nu 25 20 80 0

31—118 2090 m 58 24 72 3

526—4 2585 m 29 34 59 7

529—4 2649 m 19 53 26 21

518— 1 2690 in 30 43 53 3

529—5 2697 in 24 46 42 13

519—1 2705 in 36 50 44 6

529—2 / 3  2705 m 9 44 23 33

31— 52 2878 in 30 33 53 13

31—124 2984 m 23 48 48 4

~~~—~~~~~
-
~~ -— ~~~



W i t  hi i t t  I hue ’ i l i t  v a l  1 c -v  • t ~u ,  - t i -  I , , i i -  1 e r  u e l~ i l i - i - u ’  ‘I’ i i -  - wi - - c  - ci -

r e l a t i V e  I i - e -r c ’e’11 t i ~’~~ i- i - i  j ’ c~ t e ’l,(tte’c i-i i S I o t  ut n itte t I~~ V i  .i n i - I  i - i t - i  ,fiS e’ ~ i ‘ i -ru

th e  r i f t  ax i s  ( F i g .  10 , top ); rtt u mbc ’u s pe ’~~k i n - a u  (h i t ’ t i l t  ;ictd 1 i 1  I c - c l !

c i- 0 i t  her t_ i d e - . I t  is  n o t  l~utown who t j - c u  i- i- c o  ss C c i-n t  u o l s  I h i - i ~i Soc i i - I —

C 1 t i - It W I  th u 1’ t e ’  -. i m i t  v t t ’ i - I ‘i- ’O 1 c’dil I c~ d X  i s  -

The ’ r n - c u t ’ ( u i - C  c r e s t  (tip ~e n p c ’i-~ t of t h i s  re ’nd i s  C hit ’ , I u a u i p o  j u t

s!’ i i  o l e ’  ci i  I i - i . e  .i hi iu id .a  n et ’ - Tha i s i - t i -’ n i -n ;  , e 
~

-c
~

-c i- ’ ,u t i- in  on lv C it u c e ’ ot the ’

r i f t  v, e I l i - v - c u t - - cup Ic ’S , li- cut j u t  pu  i- - ,e t i v  d i i  t o t  i i - i t ’ p1 i- ’ j i - i- ’l t (ti - li - S (1” i p.  10 ,

ho C t  c i-nu ) . At  t h ue s t~e t  i c- c rt ui e ’,u ros  C I hi~ u ( f t  ,i x i s  ( h - c r  oh - c~t l- c I v  wit h i  it t c - u i - s

of m e t  t’r s , t h e ’ l i m i t s  of cta ~’ i i-~’i C i o i u _ i  I u o  ~;i- l i i  t j O i l )  , S p i ro i e’~ c u l l  nut . t c  —

i- i- i - i - u n  t s I c - c t - I ~, of  C hit ’ t o  t i - i l ,~ •i- -u ,c’di- I . t ç~e’ i-itt -I t 7 ” - i - i  ,a 11 p o rt ’t ’ 1 . l t l e ’t i -US

f o r m s  - i c - c  t lie S e C  t i - i -c d e l o S e S t  st ,i t l i -i- ut , ( lie- c ,c i t t i s  tu i , t k t ’ -u t ip  .~ .~~“,. of t he’

t ot  i-il ,tntl cc i- . i- i - I  ~~Ot ’ Ce ’ I0 t 1 t i- ch t i 5  I c ’ t i i ~~~, i-e nd a t  C hu e t h u  u i - i  s i t e ’ it c~ c ’~-

p c i  son I ~~~ of C i t e ’ ( t i - t i - u i au td  ~~
‘. k - c t  pc i - v c - e- c l  m, ’i- ’cis I oi -m~i- . 1e ’Vt i - t i t j , i l - c c ’ i - i t

in f ront  t h e ~ r i t  r i- tx is , t ie’ c u r t  h i - o r  i u t s  , a i - s -o s  o t  S p i u e ’ i o  cci 1 i us c _ i -- i  i-

uie ’i-t t i-il in  t hi is Se ’t  ~ t s.iuiu p l C~ S . a l  t h i c i -up h Oi)e spOc ’ I 1c ’ i - 1  W t 5  I e ’C c ’\’ t i e ’d

t c o r n  ~~~~ i~ 
i- ~~_‘— ~

‘I t - i s  i - c c u , - u ’l (ng  d i s t r i l i - u t  l e i-fl i s  a n o t e ’ i- I u , i u u u , a t  i - c  c ’~~ii-i p lt ’ of ti l e’ C \ ’~~c ’

c- - c f ~‘i-a t C e - r u t  i - l i s p  I t ~’i- ’c1 i i -  p e’t e’ e’ I , u i - t , ’ c -cus C o i , c u u i n  I l e ’I d  i - u s a p i - o c i p  - ~ i i - t  t o —

lo c ’uu l i ma un iv he’ 1- c a rt I cccl ii lv n’u s i t  i ye  t ci- v , u t  j e t  i t - c t - cS i i i  t c r ~~ ’c’ t ’ ; t t i t t’ t’

p H , i- - i- - c u u i -’ e’ru C t  i t  i c - c uts  of cc~u t a in p u n t ’s t, e’ . p - , C O - c )  - s tu l - c  - c u t u , u  t ci- C i- ’~~ j ’C’ S i —

i - - c u , c-c r i u u v  e t  her c’oun b i~~ , i t  I c ’S i- i - i  I , c c ’ t i - - c t  s whi - I e h t c c - c u ll be’ i - tsi - -i -ci - t ’ ta t e’i-l

wi tl u v i -  1 i-- a nt i -’ j i - Ii- i- c’c S S e’S . V i a -c t hl e ’i u~’ouIi-, is uti’oc ie’el t i - i- de ’t t ’r m iu e ’ a c l o u t ’

pr t ’C i se- l i s t  r I b u t t  ion e l f  S p i t  i- -c L- i - i - i l I ut ,t  , hot  hi (ci u c ~ l i - u t ( t i-ti t i - i- t i l t ’ i- i f  t

zone and t o  sciht le  v i  1 . u t I (-cut S i n  phv s L ’i l 1i- , e t  i - n i - i -’ t e ’l’S

_ _ _
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Fi gure 10. Top : Distribu tion of porcelaneous fo ramin ife ra  across
rif t axis . Ve rtical axis shows percent porcelaneous
individuals in the benthi c assemblage . Horizontal :
samp le pos i t ion  along traverse of Figure 8.

Bot tom : Dis t r ibu t ion  of Spiroloculina acrosss r i f t  axis .
Ver t ica l  axis shows percent of this genus in the
porcelaneous assemblage .

_ _ _ _ _ _ _  ~~~. - - - -  - 
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A n t - C t -cueI t n t  ,eb I t ’  , e u i - ’r - t l v  i i -  tile’ nec ur r e - n c - ,’ o t Rt i -j ’c- r I  i , t  st i l l 1 1’;

,it sit e - 31— I 18, i - c l u n g  F r a c t u r i - -  :;i-’uie - A . A lthj c ’ t ui - ’ht i - e h u u i - - : i t  i n  a l l  o t h e r

samp le’ s , Rup ort  i~~i ;u c c n in t s  fe) r  l u l l  v 1 i-~~ of t h e -  b en t  I i i  c l i - i - u t :: m i  fera

i- ut his 01- c ’ S t i t  ion . R c ip e ’ r t  is  i - c u  an  i i f l c - ’Otn i f lo u t  i - i t t  ; e c h i t ’d f o u - un s’~ i- I ch I s

n i - t i - s t  o f t en  c-i i c - ’ t ’u u i t  e~ r e -il in  ci - - l i - i t I y e  I v  w a rm , lii phi  v p r o d u c t  ly e -  s- . c- rs

r u t - a r  e’ci-nt ine n t 1 m ar g i n s  ( i _ C .  l i - i~’I  v ac id Tj  .11 . v a r -  And e l  , pe- ru ;ohi -al

co nnnun1c ~a t  l i - i - i l ) .  One h vj i - o t h i e s i n  w h i c h  could re’i;at e -  thi n t y p e ’ t i - I  Cr1 —

v i ro u l m c -n t  to  t h e ’ s it e ’ i - i t  w h i c h  Ruj s ’r t  is  was fou n d  is the ’ possible

p ci -i - sc -n i - - c - of h y d r o t l i - - c- m i l  v e n t s  w i t h  i-issis • luit ed a b u n d a n t  f a u n a , as

observed on the  Ga lap a g o s  r i f t  (Coil  i ss  et  al . , 1-) Q) . Such v e n t s

c t c ,i - t e’ l o i - a 1  e’ffc ’~~t S o h  , c u u i - -c n , i h ’ i - i - s  l v  s- i - u - u n  w a t e r srt i - 1 h i g h p i o c l i - u c t l v i  t n

w h i i c i t  m i g h t  f a v o r  t he  p r o l i f e - r u i t  i o u t  el f R c u j i - e ’ r t i u u . In  a d d i t  ion , it

c o u l d  hi - c ’ p e’xp I , a in t li e r i - - la t ive l v  i i i  ph d i  ve ’r S i t  v i - i - I  he ’ti t hi Ic ’ i c -c r i - c : : :  i n —

ifeura i - i t  t h u s S i t e ’, w h i c h  is t h e  h u g h - - st  o f i - i l l  l o c a t i o n s  samp l e d .

W ,c I or t e r u p t - r i - i t  i - i re  p r o f  i I e S  t a k e n  j u t  the  FAMOU S a r - c ’s i si t e ’ i - l t e ’ t h a t

(‘ut t i r e ’  r 1 f t  v. t  l i i - ’ v has h ot  t nun w a t e r  t c ’m pe i i -  t t i res  a b n u t  1- - c g ,

no rma l b r  t h u a t  i I c - - p t h i , i- end t h a t  t h er e  are a l s o  variations a l o n g  the

fr;i~’ ti -i re’ i- - i- i - n e ’ s .  ‘l’omper i -u t ure ’ s t i - l i -nc rve’d bel c ’i, ~~200 in inc rc ’ , i s c -  f t i - -cr:

3 5 3 0 C in the- w e s ter n  p a r t  of F r i - t o  t i - u t Zoute B t o  3.800 C in t h e

i- -a s t ern part of Fui - ic’t ctrc ’ ~Oti-e’ A , w h i c h  i s  c lose  t c -c s t a t.  t i -i-n 3 1— 1 1 8

(Fehn &i - t  al  . , 1977) .  Al t h o u g h t h i c ’se~ t e’rn p e r a t  ui-re LI - i - chinS1 (0 5  ~‘an

la rge l y cxp l i - i - f r e e d  by hy drod ynarn ic  i- - f  f e c  ts , the same St  t i dy  a d m i t s  t he

poss ibil ity that Iiy d r o t l i - e ’  i- i-n i l  p1 i- i - ni - i --s may cause local anomal ies -

‘r ice- t t ’5 tn t s of a l i e ’s t f i c -c c_ ’ ~u t i - u d  v St r o u u c ~ I y jul i e , a t  0 t hue ’  j - c u t ’ Se ’SCO

of a h y d r o t h e r m al c’ iu c i - i - i , t t  tori - sy s t em  j ut  the ’ F’t’,ie ’tcui’ t’ 7e- crt e A i-nea



(W I  111  aruus c t  i- i l  - , 19 7 7 )  - Tw -c I tui -~ ’ t I ‘c e ’ h iy d  cc) C hu e-  runs I Ve -nts ohi -sc- c v i  ‘I

li t tine ’ region a u c - b e l lc’v e d to leave’ h neii - i - ac t ivi- l i i  t h e  ve-ry uc ’ i - c’ i t t

past (Arc van.u , 1975) - Al t l u o m u g hi t h a t ’  i - - v  Id eui cc I In c - i - ui - c’ I t i n  I ye ’ , the

pre’sc’ tic - c’ of Rtcpe r t I a t c-reds t o I c - i t t  hue r su p p o r t  a i uy d rot  he ’ ritual c-i rt~uI—

I a t  I oui  u r uode-  I f o r  F’r i - ac  t ii r u ’  Zone A , pc rita ps I ntc I udl tug i -u -  t I y e- Ve’nt S t h t u i t

h ave’ not vet hs’c’t u dl sc’ovt-t’e’ci -

A gr e - a t  It-al more- work Is r -qu I red h-ce ’ fore clear assoc’ (i-u t I outs ‘i - iui

be d r awuu h -c e- C we- o t t  I oca I hen t hu I C p c i - p u  l i - i t  l i - i - i -us i-and stub t ie eu-cvi re - c l i me -n t  ai

var  fat i ouis . W h i a t  C lue’ cc’ stil t s i - i - f the ’  i-c re-sc ’ u t ut tud y do dt’ni-oin-c t r a C e ’ Is

th e’ s u r p r i s i n u g  v c i r f a h - c i l  i t  y c - cf  li - e n titl e- f e - c r un u ru i cuife- ra l assemblages over

i -i vc ’ry uu:n ,i I I pci-ct i o n  c- cf Cite’ 5 (’ui I I c c - c r. 

-- ~~~~ --
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e c - c Nc - l.t i -~ Ic i-~-~

St - i-I ittieti t i - i -i - i - c t  t i - t i -  (hi t ’ I l i - i - i -i - u i- i - I  (hi t i t i - i t e t  i l i t  c’,c l h i - v  c s c - i - ti g h tl y

tics’ C l i - i - ui c - c I ,c i - i -’ t i - I  t iii - ’ tnncl e- u Iv I u p  c i  e cu t , u i t c h  i i -  - I I t ’ , t :- , a  - - v u : - : : : i -  - t u I —

i -i - l i - n t - t i - i l i c e . i ii I n  1 ’ e t  t i - i c e  i~~- i - t i - i - c l  I I I i - c l  h i -c  n i - n i t ’  1 i - i- i- - I I i - i - i - u i  ‘I -c - i - - i - i  I i - ni - cc n i - ’  i - u i

C i-~ -c i-~~’ i al - c ia i i -  i - l c I - c t i -  ‘ ti - i - i - i -:- ad I ,tct’ i t t  I i- i- v i - ’ I i -  , i i t  I o lii phis -

—
i- 

— Ci  ,i j t’c u~~u c ’ I n  hi i g h i h v  i-~i - i - c i  i- i , u t e ’d w i  the i - It -p t  hi i- ’v i - - t I t s -  ti-hi -i -h e’

h-’~ MOlIS , c t c ’ .t — ‘I’hic ’ u e ’ 1,1 t t i - i- ct i- _ c ut t i - i - ’ i - It- ‘u i- I t - c t - i - I I -i- . i -  l i - u i -l i - I e~ 1 i t i e ’ ,t  i I cciii - —

I u t i - ui , w i t  ha h i -u i- i- C t c n n  i v , ’ l v  I i i i  e t  n i - - i - i l  u i - ce rn  I t t c t e u i - I  , u C g u  i- - ,c ( c t  i -h e ’ l i - I t t  -

I — 1 ‘, t i - i n n  nc _ i- ’ h ti - i - t u t u  h i -a I l o u t , i c _ t e l  C uc t ~ C c —  c c -sa ns li -o uts i — c u ot I l ute cuu , i t , ’ u —

i _ e l  i - ti — i - i i~ c i t t  li - i~i , c’ , i t  V C n , i c t , ’ i - i- c i  t , , t l i - l i - c ’~i t 5  ( c i- h i - i- ’ ( h ue ’  i t u t i - n t  s i c i - t u  c i - a u t t

I e - c i - c c y ”t c - n - ui -u i- i~ , c — t 1 t  t i - I  t c d — l i - i- i - n  t t  t i - i - t i .  i i ’ i - c c i - i - t  i i -  i - c u  o, - c ’u n e ’ : ;  , S i - t i -  i t

i u t t ,, , i i - c ’  i i - c ’ i  i c - i - _ i- - i - h  t i -  t i - i -  i c ’s:;  i u i - i -1 i -c ’u I , i u t  t i - c i- i - h i - c-u c- i- - i-i c - u t — i - i -  -c i i- i - li - c t  t l i - c

u l t  i o u l i - a t  ti - -u tin .

‘ a .  A l  t hac i - t ae ’,hi di -cwc uhu i ii C t  , e t t u . ~ i- i- i - n  t I s  1 — t i - i - u i - t i  t o  i- i - c i - u~ at a h i n i - c  h i ’s —

i u i - u  c - l i - - e u  I v shue - c wui - i i i  [icc- t~ t ,c l i t  i -c I i-’ i- ’ i - i d _ i _ u I i- i - t i  I i- I hit’ I ca t i - n c uc i - ’d i t t , ’

t i - I Chit ’ l i i i  e’e :-, , u  i c - c -  St et d i t ’d — Iii l i - c u  I t i - - t e l , c t  , ( t i c ’ c i  i , c t  t o t e  i- i - I  - - i - u i - l i - i t’

i -1 i -~u t — iu ig l i - c i c - l i t _ I i - u i - _ u t ’ uu _ c: u l - c ’_ c ccv i - i -i- u i  i - l , i t  ( i - i - i - i -:- hi - e t c , i- ’ c ’i - u t h c-p t h u _ c cu i - h i-~u ,e act

n I ~‘ c’ wit iii cc t lt e - li - au - ct i u i I I v , c l  I e’v , evc ’cu to t ( hi - c - situ~il h e - c - C  n i -  ,e i i - ’ i - h i t  a

u ,et

‘i- . h ’h u e ’ p u  i u u i - , t t  ‘i- i- ’ l  t i - - c - C  i - c t  i- e t c  t i t it ‘- (ii I t i - c ’ i t u t e ’u t i t  I c c l  I i- ’’, Ii - .
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6. An apparent decrease in grain size with Increasing proximity

to the rift axis is found to be a function of depth alone .

7. Detailed textural analyses of rift valley sediments do not

reveal any new patterns. The five inferred sand modes are irregularly

dis tr ibu ted and probabl y do no t represen t dis t inc t sedimen t counpon—

erits, A bimodal silt fraction appears to follow more general grain—

size trends .

8. CaCO3 content is anomalously low in sediments of the inner

rif t valley , when compared to surrounding sediments of comparable

depth. Dilution of calcareous sediments by volcanically—derived

componen ts is probably responsible for the lower values. High con tent

of clay—sized material in rift valley sediments suggests that much of

the volcanic material may be very fine—grained.

9. Benthic foraminifera populations in the FAMOUS area are sur-

prisingly variable over very short distances. Unusual distributions

of porcelaneous forms appear to be related to the position of the

volcanic axis. A highly localized concentration of Rupertia near

Fracture Zone A may possibly reflec t recent hydrothermal activity .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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A1’VENL) lx : IIEN’IIIiC FOKAM IN! F l - hA S l A t  I U N  t~~t~1AR I l-,S

Sta tion 532—5 , 2061 m

1 Pyrgo
1 Quinque-loculiuia
1 Spirol oe’ulina
2 broken/unIdentified ml 1101 ids

S pore -e l i - cnc ’ou~ f o r m s

1 Fisseurina
2 Gy ro id ina  sp - A (fat , opaqcue’ t est , su t u r e -s I t i d i s  t i n e  t )
1 Gyro id ina  sp. B ( less robust , t r z e t s l u s e - e’nt t e s t , s u t u r e s  d i s t  i n e ’t )
1 Meloni s  p ompl io ides  ( F ic h t t ’l  and M a l l )
1 Nodosar ia antillea (Cushman)

11 P l a n c -u l i n a  wue l l e r st o r f i  (Schtw age r
I h ivigcr ina pe’regrina a f f .  (Cushman)
1 Uv igeriu a sp.
1 u n i d e n t i f i e d  r o t r u l i d

2O ca ’te’areous hyaliute forms 
-

0 sgglezt m a  ted forms

25 total

Samp le d e s c r ip t i o n :

l.oc-a t Ion :  Frac t ure Zotie B

Moan g r a i n  s ize- :  m d i  cent to t - e- c .u rse sated

Note ’s:  l i t t l e  t o  u -co v o l c a n i c  d eb r i s , vt ’rv clean , mostl y
p 1 i-u utkt oni c f t i r am ln i  f c ’ra w i th u fe- w at lt c ’r Iou -m s p t i ’Se ’rit -
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St .e t I c-cit ~ —1  15 , .‘t’ ~O m

4
1 Ii I lo cu l In s
9 hrok e ’u t / u n l c h e c i t  I f  led n I l  101 id s

1-4 ~ e -t ~~ l~~u tt ’o~ts I t ’t i l ) S

I B u l  imiti .e i t i t l . t t a  .et  I .
I C,ess 1cm i i au _ u scub g I e ’l ’e-sa i, b u j d v  ‘) v a t  . (l L I a d I  u ,u I a (Ceushumatu and hltu ~’htes )
p Cj bj  c ’ ic l o  i , i t ’s k t u l  I - u t l - c e - r g i  (Parkc -r)
I E l t r e -u t be ’ m g  I ut .e h’~ec i t i c .a a f t  . ( Cusheun _ eu u ’)
1 (.-c,- rc - id j ;~~ sp. A
p lIe-cog 1-i tt - cc - li n.e el egatus (ci ’ 0t h 1 g t u v  )
2 La t Ia -Sr Itt i n.e p .a cu p e r~t t a ( Pa rk e - z and .iou ~’s
I ?Ieleuels pc atttp l i olc - les ( F i c h i t e l  and Hail)

13 Planed Ins wiue’l l e t  s t a r t  i (Schiwae ~ ’a-)
1 Va_ uI I c ’ri I a ~ul’e - .a u i  t~a t a (il’ Orb i c,tiv
S Rupe ’r t  i . e ~ t .0’ i i  i s  ~W , a l  I i  cit)
I unideutt i tie d re -t al let

42 c’ai c , I  u e - o c u s  lava I j ute ’ io a r n s

1 ?e_ et h s i i ’he ~ui
1 ta ut idc ’t t t  i t t  e ’eh _ e g g l  c u t  i u t u te-d

2 .a ~~~ I i t t  i n c t cd C ~‘i

“S IOt a 1

Sami’ I e ch ’’- c a— I p t  i o u u

h e - c~~ t tout : Ft _ ac t nee- ~~O t t c  A

>1~- _ a mi g~ ,t j u t  Si  .c ’ : med i c a u n t o  ~-ea u s ’  sau d

N~ t os : I I t t i t ’ to tao ~‘o 1 e . t t l  I c t i e -br  I s ;  vc ’ u v c~ l ~‘, a u u  • ni ’s t 1 v
p l.actk t out Ic l ou c: i i i i  f , ’ u a  ~.‘i t h fe-w c~ t h t e ’t fcu u ias pi  ~-sc ’nt
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S t _ a t  t o u t  ‘ 2 ( ’ — ’t , 2 e h ’  m

4 l’v r g o
2 Quinquelocul ins
1 Sigmotlopsls
3 b r o k e n / u n i d t ’ n t l l I e - d  u n i l i c - c l i d s

10 par e - c ’ I ~a cue - oc u s  I c’t rns

2 Clbj c ’ i c l o i d e ’s ku l  l e u t h e r g i  (Parke-r)
3 F i ssu r ln a
5 Hoe’g lu u t d i n a  c - ’ l eg .eu u s  (c-I ‘O r b i g t i v )
1 Lat ie’~er Iui 1na P~it I P e -r . e t a  (P . i i -kc ’u ~uttc! ,1~, t t ~~’s)
1 O o i i u i a  sp.  A ( t r a u l sp a r e •u i t , e~~a s t a t e ’)

I Ool fu ta  sp . B ( t r.eu spare-nt • u I u u o t t u . a m e ’u i c c l )
4 P l an u l  Ins wa_ee l l er s t c --arf i ( Sc ’hw ;ug c ’r)

17 e .uIc ~ erc ’eius ii’,’al lute forms

I B at h v s ip i u oue
1 Karr e  r j e l l  a br ad y I (Ceu shnaa n)

2 agg l a _ u t  i n :u t e ’d I aims

2 9 t o t , e l

Samp le de~ c-- a i pt ion:

l,oc’.t t ion: :1  f t  v a l l e y .  q 7” cat e ’a S i  ot a x is

Me’an gra I ut si :~e’ : mc’cl I tcun sand

N ot c’S: nu ts t l v  p 1 ankt e’iutic fat au n i t i t l e  m a  a_i’ i t  it S O U c ’ v o l  ~‘an i c asia •
M t i — c -’ c ’a I c ’ct I ragutat -n I s • ntore p t c ’ a e ’pod s • t ’ciu uu~ dc i-ui-c 

~ i’ i itc ’S

sponge sp i ccc l es , r a c l  1~~l a a !  a • a’ I t ’ .
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S t a tI o n  5 2 9 — 4 , 2649 in

2 Quinquelocul ina
4 Spirolocul ina
4 broken/unidentified miliolids

10 porcelaneous forms

1 Cibicides sp.
1 Fissurina
1 P lanul ina  wuel le rs tor f i  (Schwager)
1 Spirillina
1 Uvigerina peregrina a f f .  (Cushunan)

5 calcareous hyaline forms

1 Axnmodiscus
1 Bath ysiphon
2 Karrer ie lla  bradyi (Cushman)

4 agg l u t i n a ted forms

19 total

Samp le descr ip t ion:

Location:  r i f t  val ley,  100 m east of axis

Mean grain size: medium sand

Notes:  most ly  p lanktonic  fo r amin i f e r a , cons iderab le  volcanic
debris , including ash and glass shards; some sponge
spicules, radiolar ia , etc .
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S u , e t i c ) u -a 5 1 8 — 1 , 2690 m

2 ? yrgo
2 Q uin qu e l o c ul i n a
9 b r o k e n / u n i d e n t i f i e d  m i l i o l i d s

13 porce laneous  form s

1 C lb i c i d o i de s  k u l l e ut b e r g i (Pa rke r )
2 F i ss u r i n a
T H o e g l e u n d i n a  e legans  (d ’ Orb igny)
3 L at i ca r ln i n a  p a u p er a t a  (Parker  and Jone s)
2 M elon is  pomp l i o ide s  (Fj cht c ’ l and Mol l )
3 P l a nu l  ins wei e ’l l er s t o r f  I (Sc itwag er )

16 calcareoeis  h y a l in e  fo rms

1 B ath ys iphon

1 a g g lu t i t i a t e d  form

30 total

Samp le descr i p t i o n :

L oca l  ion: rift valley , 550 m east of axis

Me-au g ra in  s i ze :  m e d iu m  sand

Notes :  most l y p l an k t o ni c  f o r a m i n i  f e ra , wi t h  c- -amman v o l e - a t t i c
ash , M i t— c o a t e d  f r agu t t e n t s ;  sponge sp i c u l & ’ s .
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S t i t  i o u t ~~‘c~~ 5 ~~7 ~

Qu l u a q c u e l o cu l  ins

~ Sp irolocu lluta
6 b r o k e n / u n i d e n t i f i e d  m i l l o l i e l s

i i  pe ’ t c - a ’ l , a u t c - o u s  I c - ’ t I f l S  
- -

I C j h j c j d e e j e 1 c ’~ k u I 1 ~ ’tt bc -’ t e - j  ( I’a rk e ’i- )
I Fissurins
2 t a t  i c a  n t i s , a  pa c - i ; ’ e - u a t _ a  ( P _ c t  ‘

~~c- u a nd  _ Iouae ’  s
I Mc ’ I c- ’u t is  p omp I t  c- ’ ide-s ~,F’ic ’iu t t~i ;u uid M c’ 1 1 )
4 Planul ins  w t u e - I  lt ’ r st  c--cr t i  ( S c h ~- c . - t  )

I Plaune l i u t a  . e t t  . sp . -\

10 c.e 1 c a r c ’c ’c u s  tiva I j ti c ’ t ‘1 ~~S

2 ~,a I ii~
-
~~ i pis ’s

I K a r t  a t  ic _ I l _ I  t ’ t . a d a _ ’  i

ag  I c u t  t n.e t ~ C! t u ni~

.e t o t _ i l

S_ imp I t  dc ’ Sec i l - c t t o n :

i c- -c c, a t i on :  t i  t I v a i l .  v , u~: .-a H i c ’i  axi s

M~’ at i  c-~ i , t  ~ ll  st  :e- : me-cl t ulfl ~- t l i c !

N o t  e5 F, ~ - i  I V ~ I . a u i k t  an j t  i~~’ u c m i i ’ i t  e t e  a _ 1  t hu mccci i  v o l c , a n  i~ .es it
~ I a s s  s i u . a  ret • M: - e ’a t t ’ei f 1_ a g n i . ’t i t  s , p l i e s  s pon g e ’ sp I c i i i  s —
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S t a t  I C ’S ~t C c I .‘ ;os ~

2 Qu 1 uu q e u e - le nul I uu a
12 Sp l r o l o c u l in a

4 b r o k e n / u c a i d e - n t f f i e d  n u l l i c - - c l i d s

15 p e n c e -  I a n c ’ e t i s  t e u t u s  
—

1 ( . v t o i d i n c  sp. C (very n : s , i i l , t I , u l l s j - c , t F c - ’f l t  t e s t )
6 lL c ’eluuid i n c  c ’ l c g _ c n s  (d ‘ 0 u 1 ’ i c ~utv )
2 Lat i c , t r i n i n a  p~cup e ’ r , u t a  ‘, c t ’~~-r  and Jc ’ne ’s)
1 M~~lo u i s  p c - c m p l  i~’ldcs ( F i c - i t t e l  au i d  M el  1)
1 Plauiul juts .at f . sp. A
3 P l an u l  ins wa_ ic l I e - r s I o r f  i ( S - h i w a c -~e’ r )
2 Pul  len  ia s u l ’ c _ c t -  i u u a t  a (ci ‘ U r i c  i - e~u 1v )

in  c a l c a r c -’ous hv ;c l i n c -  t e r m s  
-

1 B:u t by si  p it on
1 ~, c t r c-’r i e - I  l~t h r _ e d y i  ( C t u s l i n : c u )  r

2 ~~~~ 1 Ut  h i t !  cc-i f c - ’ runs

3t total

c - I

S i m p le -  d. ’sc r i p t  i on :

I~ ’c.t t i c - - c u t :  r i t t  v e  l i e  V , 25 m W e - S t  et  , l \  is

d in  si.- .-: m~ e1 i c-tm s_ c u d

N~’ t ~-s : i-c l a n k  t an i c-’ i c - ’ c- c::: I it I f e ’ra w j i b  1 :  1c, c- ’ chun k s  of v o l c a n i c
, i s l u  , c i  155 , M~~ - c - -o~a t c~c-I I u c ~~n :, u - c t  s , ‘z j - c c ’ t~~ ’ t ’ ~~ -c 1 C U1 i’S
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3 Qu t cu qui ’ l sc u l l  t i a

1 b r o k e - c i / u n i d en t i f  led m i l l o l  id

- 4  
~~~ ‘I (’ c- ’I II Ic ’ S ii f c’ nTis

I B o l i v in a  sp .  A ( smaU , -o s t ~ c t e )
1 P v i  ?~t ’ T  m a  l’ c - r e ’sr in a  aff . (C i i s l c s i a ut )

2 c ,c 1 c;c I t -eu:; h v , i  l i n e  f cc  i s is

3 B ; u t h i v s i p hon

3 a g g l u t i n a t e d  forms

9 t o t a l

S cmp l e’ d c - s c r i pt lout :
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