
METHODOLOGY FOR DETERMINING THE PARAMETERS

OF BIOTURBATION USING ASH LAYERS

IN AREAS OF FREQUENT VOLCANISM

THESIS SUBMITTED ] ]O THE GRADUATI i  DIVISION OF THE
UNIVERSITY OF HAWAII IN PARTIAL FIJLFILLMENT

OF THE REQUIREMENTS FOR THE DEGREE OF

I'{ASTER OF SCIENCE

IN OCEANOGMPHY

t'{AY 19 78

James K.  Fugate

Thes i s  Commi t t ee

S tan ley  V .  l { a rgo1 i s ,  Cha i rman
Johanna  Res ig

James E.  Andrews

By



1 1 1

ABSTMCT

The  rn i x i ng  dep th  L  and  the  coe f f i c l en t  o f  d i f f us ion  D  assoc ia ted

w i th  b io tu rba t i on  can  be  es t ima tec l  by  app l y i ng  the  s ta t i s t i ca l  me thods

of  Guinasso and sc.h in"k (1975) to the concentrat ion prof i le  of  a

red i s t r i b t r t ed  i ne r t  t r ace r  such  as  m ic ro tek t i t es  o r  vo l can i c  ash .  Fo r

th i s  me thod  to  y i e l d  accu ra te  resu l t s ,  t he  concen t ra t i on  p ro f i l e

mus t  be  comp- le te .  Th i s  i s  f r equen t r y  no t  t he  case  i n  a reas  o f  h i sh

vo l can i sm s ince  the  ta i l s  o f  a  concen t ra t i on  p ro f i l e  a re  r i ke l y  t o

be  obscu red  by  a  d l f f use  backg round  o f  ash .  Fo r  t h i s  reason ,  a

second  me thodo logy  i s  deve loped  wr r i ch  i s  more  app rop r i _a te  f o r

i n c o m p l e t e  p r o f 1 l e s .

.Th i s  
me thodo logy  i s  app r i ed  to  ash  concen t ra t l on  p ro f i r es  f ound

in  a  p i s ton  co re  t aken  f rom t l ' r e  Lau  R idge .  Ash  concen t ra t i on  va r l es

ho r i zo ' t a l l y  i n  t he  co re .  Th i s  va r i ab i l i t y  i s  rnagn i f i ed  by  t he  s ta -

t i sE i ca l  t echn ique  to  g rea te r  va r i ab i l i t y  i n  t he  poss ib le  va lues  o f

L  and  D .  The  unce r ta in t y  i s  g rea t l y  reduced  by  ave rag ing  ove r  seve ra l

p r o f i l e s .  T h e  a v e r a g e  v a r u e s  d e t e r m i n e d  a r e  L  =  1 6 . 6  c m  a n d  D  =  6 , 4
2 , ,c m  /  K y r .


