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INTRODUCTION 

The U.S. Geolog ica l  Survey under c o n t r a c t  t o  t h e  U.S. Bureau of Land 

Management conducted geo-environmental  hazard  s t u d i e s  w i t h i n  lower Cook I n l e t ,  

Alaska from 1975 through 1979 (Bouma and Hampton,l976; Bouma and o t h e r s ,  1977 a ,b ,  

1978 ; Hampton and Bouma 1979).  As p a r t  of t h i s  e f f o r t  t h e  U.S. Geolog ica l  Survey 

r e s e a r c h  v e s s e l ,  R/V SEA SOUNDER, conducted two c r u i s e s  i n  1978 and one c r u i s e  i n  

1979 (Tab le  1 ) .  A number of s t a t i o n s  were occupied f o r  v a r i o u s  p e r i o d s  of t i m e  

(Fig .  1 )  d u r i n g  which t i d a l  c u r r e n t  speed and d i r e c t i o n  d a t a  was recorded.  Some 

1978 d a t a  was o b t a i n e d  c o n c u r r e n t l y  w i t h  bottom boundary l a y e r  exper iments  conducted 

wi th  a Large ins t rumented  t r i p o d  system r e f e r r e d  t o  a s  GEOPROBE (Cacchione and 

Drake, 1979) 

I n  1978, o b s e r v a t i o n s  were conducted i n  t h r e e  s m a l l  a r e a s  of t h e  i n l e t  

(Fig .  2 ) .  I n  1979, area 3 was r e v i s i t e d  and new d a t a  ob ta ined .  Area 1 i s  a r e g i o n  

of l a r g e  sand waves wi th  h e i g h t s  of 7-8 meters and wave l e n g t h s  of 300 - 700 meters.  

Th i s  a r e a  i s  l o c a t e d  on t h e  e a s t e r n  f l o o r  of t h e  p r i n c i p a l  g l a c i a l  t rough  of lower 

Cook I n l e t  (Cook Trough). Area 2 i s  l o c a t e d  on t h e  s t e e p  e a s t e r n  f l a n k  o f  a 

prominant r e e n t r a n t  i n t o  t h e  e a s t e r n  she l f  r e g i o n  of the i n l e t .  Sand waves i n  t h i s  

area have h e i g h t s  t o  2-4 mete r s  and a r e  composed of c o a r s e r  sands  t h a n  t h o s e  of t h e  

c e n t r a l  t rough  (Orlando, 1980).  Area 3 i s  a r e g i o n  of l a r g e  sand waves a t  t h e  mouth 

o f  Cook Txough a l s o  a long  i t s  e a s t e r n  side. Area 3 i s  a r e g i o n  t h a t  has been 

e x t e n s i v e l y  s t u d i e d  by t h e  P a c i f i c - A r c t i c  Branch o f  t h e  U.S. Geo logc ia l  Survey a s  a 

r e p r e s e n t a t i v e  site f a r  o b s e r v a t i o n s  and measurements of l a r g e  t i d a l l y  dominated 

sand waves. It has  a complex bathymetry (Fig .  3 )  and a complete range  of bedform 

s i z e s  i n c l u d i n g  micro,rneso and macro s c a l e  bedforms (Rappeport ,  1979 1. 

S i n g l e  s t a t i o n s  were occupied i n  a r e a s  1 and 2 whi le  s i x  s t a t i o n s  were 

occupied w i t h i n  a r e a  3, These s t a t i o n s  are  r e f e r r e d  t o  a s  s t a t i o n s  324 and 005 i n  

a r e a s  1 and 2 r e s p e c t i v e l y  and s t a t i o n s  002,003,009,313,314 and 406 i n  a r e a  3. The 



u n a d j u s t e d  p o s i t i o n s  of t h e  i n d i v i d u a l  lowerings  w i t h i n  a r e a  3 a r e  shown i n  f i g u r e  4 

and a r e  l i s t e d  f o r  a l l  lowerings  i n  Table 2. The t imes f o r  t h e  Lowerings a r e  l i s t e d  

i n  Tab le  3. 

INSTRUMENTATION 

Curren t  meter 

A l l  measurements were o b t a i n e d  w i t h  a HYDRO-PRODUCTS model 950-S Savonius  

r o t o r - t y p e  cont inuous  p r o f i l i n g  c u r r e n t  meter system. Th is  ins t rument  sys tem 

c o n s i s t i n g  of a model 906 c o n t a i n e r  module coupled w i t h  a 951-S s e n s o r  and meter 

( c u r r e n t  s p e e d ) ,  a 952-5 s e n s o r  and meter ( d i r e c t i o n ) ,  and a 902-S dep th  s e n s o r ,  

measures dep th ,  mean v e l o c i t y  and d i r e c t i o n  ( d e g r e e s  magnet ic)  t r a n s m i t t i n g  t h i s  

d a t a  t o  a sh ipboard  readout .  Cur ren t  d i r e c t i o n  h a s  a sys tem e r r o r  of +/- 6O. 

C u r r e n t  speed has a system e r r o r  of 3% f u l l  s c a l e  w i t h  two s c a l e  s e t t i n g s  ( 0-300 

cm/s and 0-50 c m / s )  based upon a water  t empera tu re  range o f  -lO°C t o  50°C. L a s t l y ,  

d e p t h  h a s  an  o v e r a l l  system e r r o r  of 1.4% f u l l  scale ( s c a l e  range 0-300 m ) ,  The 

shipboard r e a d o u t  r e q u i r e s  v i s u a l  e s t i m a t i o n  of aep th ,  v e l o c i t y  and d i r e c t i o n  from 

needle- type meters as w e l l  as manual t r a n s c r i p t i o n  of t h e  da ta .  The system is  

c a l i b r a t e d  y e a r l y  by t h e  manufacturer  as w e l l  a s  by marine e l e c t r o n i c  t e c h n i c i a n s  o f  

t h e  marine s u p p o r t  group (MARFAC) of  t h e  P a c i f i c - A r c t i c  Branch. The c u r r e n t  meter 

is  r a t e d  f o r  c u r r e n t  speeds between 0.05 and  7.0 kno ts  ( 3  - 360 cm/s) and c u r r e n t  

d i r e c t i o n s  from O 0  - 360° magnetic. 

O v e r a l l  sys tem accuracy t a k i n g  o p e r a t o r  e r r o r  i n t o  c o n s i d e r a t i o n  i s  

e s t i m a t e d  t o  be  +/- 5 c m / s  (speed), +/- 1 0 ° ( d i r e c t i o n )  and  +/- 2 meters ( d e p t h ) .  

Of ten  l a r g e  v e l o c i t y  f l u c u a t i o n s  and d i r e c t i o n a l  v a r i a t i o n s  w e r e  observed over s h o r t  

p e r i o d s  of t i m e .  These v a r i a t i o n s  a r e  probably  t h e  r e s u l t  o f  l a r g e - s c a l e  t u r b u l e n t  



eddies p a s s i n g  through t h e  wa te r  column i n  t h e  deployment area o r  some d i s t u r b a n c e  

t o  t h e  meter. P o s t - c r u i s e  data a n a l y s i s  s u g g e s t s  t h a t  t h e  c u r r e n t  meter 

s y s t e m a t i c a l l y  undermeasured wate r  depth.  

Naviga t ion  

Naviga t ion  was extremely p r e c i s e .  An i n t e g r a t e d  Magnavox s a t e l l i t e - L o r a n  

C and s e p a r a t e  Motorola Mini-Ranger sys tem were s t a n d a r d  n a v i g a t i o n a l  equipment. 

Ana lys i s  of p o s t - c r u i s e  p o s i t i o n a l  p l o t s  based upon Mini-Ranger f i x e s  s u g g e s t s  t h a t  

t h e r e  is  a maximum 20 meter e r r o r  i n  p o s i t i o n  w i t h i n  a r e a  3. This  e r r o r  v a l u e  was 

determined by a n a l y s i s  of t h e  time-sequence p o s i t i o n  o f  t h e  v e s s e l  whi le  a t  anchor  

i n  a r e a  3 dur ing  several 24 hour periods. T h i s  e r r o r  value i n c l u d e s  t h e  i n t r i n s i c  

e r r o r  of t h e  Mini-Ranger sys tem when o p e r a t i n g  a t  l a r g e  d i s t a n c e s ,  c a l i b r a t i o n  e r r o r  

and t h e  e r r o r  induced by t h e  s p a t i a l  d i sp lacement  of t h e  Mini-Ranger antenna a s  t he  

v e s s e l  r o l l s .  

Attachments 

F o r  lowerings  whi le  a t  s t a t i o n s  002,003,005 009 and 406 t h e  c u r r e n t  meter 

was suspended on c a b l e  from t h e  a f t  A-frame w i t h  a 36 Kg weight  a t t a c h e d  t o  the  b a s e  

o f  t h e  i n s t r u m e n t  f o r  s t a b i l i z a t i o n .  Lowerings a t  s t a t i o n s  313,314 and 324 were 

conducted w i t h  t h e  c u r r e n t  meter suppor ted  w i t h i n  a  l a r g e  vaned s t e e l  t r i p o d  

c o n s i s t i n g  of welded u n i - s t r u t .  The frame was des igned  such t h a t  t h e  r o t o r  e lements  

of t h e  c u r r e n t  meter were a t  a h e i g h t  a£ one meter f r o m  t h e  base and f a c i n g  forward 

w i t h  a n  u n o b s t r u c t e d  c u r r e n t  en t rance .  



Bathymetry 

A Raytheon TR-73A t ransducer  coupled wi th  a Raytheon PTR 12 KHz 

t r a n s c e i v e r  was used t o  ob t a in  p r e c i s e  bathymetr ic  da ta  during these  s tud i e s .  The 

t r ansduce r  was hull-mounted a t  midship approximately 3 meters below t h e  s ea  sur face .  

Real-time d i sp l ay  of t h e  da ta  was a v a i l a b l e  through use o f  graphic  r eco rde r s  (EPC 

4100  r eco rde r s )  and a CRT d isp lay .  The bathymetr ic  da t a  was recorded on magnetic 

t ape  f o r  l a t e r  ana lys i s .  The d e t a i l e d  bathymetr ic  map shown i n  f i g u r e  3 was 

cons t ruc t ed  from da ta  ob ta ined  by d i g i t i z a t i o n  of 12 KHz echo sounding records  and 

inco rpo ra t e s  both t ransducer  depth c o r r e c t i o n  a s  wel l  a s  a co r r ec t i on  f o r  t i d a l  

he ight .  T ida l  he igh t  c o r r e c t i o n  is  d iscussed  i n  t h e  fol lowing procedures  sec t ion .  

PROCEDURES 

Sampling 

Ve loc i ty  measurements were made a t  10 m depth i n t e r v a l s  during lowering 

u n t i l  t h e  bottom was approached a t  which time a smaller  i n t e r v a l  was employed. A t  

each s t e p ,  t h e  needle  meters i n  t h e  shipboard readout  w e r e  allowed t o  s teady  up 

p r i o r  t o  record ing  values.  Once s l ack  wire was observed t h e  sampling was s topped 

and t h e  c u r r e n t  meter r e t r i eved .  On some lowerings measurements were taken both 

going down and on t h e  way up. In most lowerings c a r e f u l  a t t e n t i o n  was p laced  i n  

ob ta in ing  near bottom measurements and i n  p a r t i c u l a r  during series 313,314 and 324 

during which t h e  vaned t r i p o d  frame was employed. 

The t i m e  i n t e r v a l  between i n i t i a l  c u r r e n t  meter deployment and r e t r i e v a l  

va r i ed  between 12 and 32 minutes. For any lowering, c u r r e n t  speeds and d i r e c t i o n s  

were no t  synoptic.  Since t i d a l  c u r r e n t s  a r e  n o t  Likely t o  vary s i g n i f i c a n t l y  over a 



wi th in  a r e a  3 a r e  shown i n  f i g u r e  6. These p o s i t i o n s  were s u b j e c t i v e l y  es t imated  by 

eva lua t ing  t h e  r e l a t i v e  p o s i t i o n  of t h e  c u r r e n t  m e t e r  based upon s h i p ' s  heading, 

s u r f a c e  and bottom c u r r e n t  d i r e c t i o n s  and speeds,  and t h e  s p a t i a l  o f f s e t s  a s  

discussed.  These adjustments  ranged from 0 - 50 m. I n  a d d i t i o n  t o  t h e s e  

c o r r e c t i o n s  t o  t h e  c u r r e n t  m e t e r  bottom p o s i t i o n s  another  element i n  r epos i t i on ing  

r equ i r ed  a  comparison of p r o f i l i n g  c u r r e n t  meter recorded depths,  t h e  12 KHz echo- 

sounder depths  and depths  determined from t h e  bathymetr ic  map. 

Depth c o r r e c t i o n s  

P r i o r  t o  a n a l y s i s  t h e  var ious  depth measurements a v a i l a b l e  a t  each 

lowering were i n  p a r t i a l  disagreement. For each lowering t h e r e  were four  a v a i l a b l e  

va lues  f o r  water depth. These were ( 1 )  depth a s  r epo r t ed  on sample log, ( 2 )  measured 

depth from high r e s o l u t i o n  echo-sounding se i smic  system (usua l ly  12 K H z ) ,  ( 3 )  depth 

measured by t h e  p re s su re  sensor  of t h e  c u r r e n t  meter system, (4) depth determined 

from bathymetr ic  map ( Fig. 3 , ) .  Depths determined f r o m  t h e  map requ i r ed  t i d a l  

he igh t  c o r r e c t i o n s  s i n c e  t h e  bathymetr ic  map i s  ad jus t ed  t o  mean sea l eve l .  It a l s o  

involves  t h e  s p a t i a l  adjustments.  Of  t h e  four  va lues  t h e  r epo r t ed  depth o f t e n  was 

t h e  most s i g n i f i c a n t l y  i n  e r r o r ,  This  was most l i k e l y  due t o  ope ra to r  d i f f i c u l t y  i n  

determining t h e  0 l e v e l  on t h e  high r e s o l u t i o n  se i smic  record  as w e l l  a s  f a i l u r e  t o  

account f o r  t h e  3 m t ransducer  depth adjustment.  Some of t he se  e r r o r s  were e a s i l y  

co r r ec t ed  during analyis. A p l o t  of water depth values  as measured from t h e  map and 

ad jus t ed  f o r  t i d e  but  n o t  s p a t i a l l y  versus  t h e  uncorrected measured depths  from the  

high r e s o l u t i o n  se i smic  records  i s  shown i n  f i g u r e  7. On t h e  same graph is p l o t t e d  

t h e  unadjusted c u r r e n t  meter measured depths  versus  t h e  depths  measured from t h e  

seismic records.  The p l o t  shows an even d i s t r i b u t i o n  around t h e  0 dev ia t i on  l i n e  

f o r  t h e  measurements from the map and t h e  depths  measured from t h e  se i smic  



s m a l l  t i m e  i n t e r v a l ,  t h e  measurements a r e  c o n s i d e r e d  quas i - synopt ic .  Only d u r i n g  

phases  of t h e  t i d e  when r a p i d  d e c c e l e r a t i o n  o r  a c c e l e r a t i o n  of t h e  t i d a l  c u r r e n t  

o c c u r s  i s  t h i s  assumption i n a p p l i c a b l e .  The m a j o r i t y  o f  t h e  measurements w e r e  

o b t a i n e d  d u r i n g  times when t h i s  assumption was v a l i d .  

S p a t i a l  c o r r e c t i o n s  

During occupa t ion  of a  s t a t i o n  t h e  R/V SEA SOUNDER was moored by a s i n g l e  

bow anchor  and was t h u s  f r e e  t o  r o t a t e  around t h e  anchor p o s i t i o n  as a  f u n c t i o n  o f  

t h e  t i d a l  c u r r e n t s .  The s u r f a c e  t i d a l  c u r r e n t  e l l i p s e  is  e s s e n t i a l l y  r o t a r y  w i t h i n  

t h e  c e n t r a l  p a r t  of t h e  i n l e t ,  whi le  t h e  e a s t e r n  and western  she l f  r e g i o n s  of t h e  

i n l e t  are c h a r a c t e r i z e d  by t i d a l  e l l i p s e s  t h a t  a r e  more e longated.  A n  a n a l y s i s  of 

t h e  p a t h  of t h e  RD SEA SOUNDER whi le  on s t a t i o n  314 shows t h i s  t y p i c a l  r o t a r y  

p a t t e r n  (Fig .  5 ) .  The e s t i m a t e d  semi-major a x i s  of t h e  p a t h  of t h e  v e s s e l  w h i l e  on 

anchor was approximately  100 meters  whi le  t h e  semi-minor a x i s  averaged abou t  60 

meters .  The o v e r a l l  o r i e n t a t i o n  of t h e  t i d a l  current e l l i p s e  as shown by t h e  

movement of t h e  v e s s e l  i s  e longa ted  s l i g h t l y  i n  a t  n o r t h - n o r t h e a s t  t o  south-  

southwest  d i r e c t i o n .  

On t h e  R/V SEA SOUNDER, t h e r e  is  a  22 m o f f s e t  between t h e  c e n t r a l  

mast where t h e  Mini-ranger antenna i s  l o c a t e d  and t h e  a f t  A-frame boom. I n  a d d i t i o n  

t h e r e  i s  a n  added 4 m l a t e r a l  o f f s e t  when t h e  A-frame is  lowered i n t o  o p e r a t i n g  

p o s i t i o n .  To a d j u s t  t h e  bottom p o s i t i o n  of  each c u r r e n t  meter lowering it was 

c o n s i d e r e d  neccessa ry  t o  c o r r e c t  f o r  t h e  above 26 meter o f f s e t .  For some lower ings  

when t h e  c u r r e n t s  were p a r t i c u l a r i l y  s w i f t  it w a s  a l s o  necessa ry  t o  c o r r e c t  f o r  any 

o f f s e t  o f  t h e  meter due t o  t h e  meter no t  remaining d i r e c t l y  under t h e  vessel d u r i n g  

sampling,  The f i n a l  bottom p o s i t i o n s  o f  t h e  c u r r e n t  meter sys tem f o r  each lower ing  



records. However, t h e  depths measured by t h e  current  meter appear t o  be 

sys temat ica l ly  o f f s e t  towards the  low side. This observation leads t o  t h e  

conclusion t h a t  the  depths recorded by the  p r o f i l i n g  current  meter a r e  l i k e l y  

sys temat ica l ly  low i n  the  order  of 2 t o  3 meters. 

Tidal  heiqht correc t ions  

A requirement f o r  prec ise  bottom posi t ioning is  a de ta i l ed  bathymetric 

map. A loca t ion  s p e c i f i c  bathymetric map was constructed by i n i t i a l  computer 

contouring of d i g i t i z e d  12  KHz echo-sounding data followed by manual i n t e r p r e t a t i o n  

and adjustment, In the  process of compiling the  data base for t h e  contouring it was 

necessary t o  ad jus t  the  data t o  mean sea level .  This correc t ion  was determined by 

ana lys i s  of t i d a l  data from the  C.O.S.T. well of Arco Petroleum company which was 

s i t u a t e d  j u s t  north northwest of area  3 and from depths measured by the  pressure 

transducer incorporated i n  the  GEOPROBE bottom boundary l aye r  measurement t r ipod  

during one of th ree  deployments i n  area  3 . The C.0,S.T. data suggested t h a t  the  

times of high water were equal t o  the  reported times of high water a t  the  Seldovia, 

Alaska t i d a l  s t a t i o n  plus one hour and 2 minutes while the  maximum t i d a l  height  was 

equal t o   eld do via's l i s t e d  high t i d e  height l e s s  2.9 f e e t  ( in:  Tidal current 

tab les-  P a c i f i c  Coast of North America, 1978, U . S .  Department of Commerce). The 

time of s lack water was reported f o r  t h e  C.0.S.T well s i t e  a s  equal t o  the  reported 

time f o r  s lack water a t  Wrangle Narrows . Correction f a c t o r s  determined from the  

GEOPROBE data together  with the  reported correc t ion  fac to r s  fo r  the  C.0,S.T well  

suggests  t h a t  for area  3 the  times of high a n d  low water range from 1 hour 5 minutes 

t o  1 hour 12 minutes l a t e r  than the  times fo r  high and low water a t  Seldovia ,Alaska 

t i d a l  s t a t ion .  The t i d a l  height  d i f ferences  from Seldovia were determined t o  be 

approximately -2.9 f e e t  f o r  high t i d e  and 0.0 feet fo r  low t ide .  



For a f i r s t  o r d e r  approach t o  ad jus tment  of wa te r  dep th  a c o n s t a n t  

c o r r e c t i o n  o f  + 1 hour 10 minutes w a s  used as w e l l  a s  a -2.9 f o o t  c o r r e c t i o n  f a r  

t i d a l  h e i g h t  adjus tment .  These c o r r e c t i o n s  were then  a p p l i e d  t o  a l l  h igh and low 

t i d e  t i m e s  f o r  t h e  p e r i o d  of t h e  c u r r e n t  meter lowerings .  C o r r e c t i o n s  f o r  

i n d i v i d u a l  lowerings  were then  o b t a i n e d  by l i n e a r  i n t e r p o l a t i o n  between t h e  

c a l c u l a t e d  h igh  and low wate r  h e i g h t s  based upon t i m e  d i f f e r e n c e s .  This  approach 

y i e l d e d  t i d a l  h e i g h t  v a r i a t i o n s  t h a t  w e r e  c l o s e  t o  t h o s e  measured by t h e  GEOPROBE 

p r e s s u r e  t r a n s d u c e r  a t  t h e  e q u i v a l e n t  t imes.  A s i n u s o i d a l  f i t  t o  t h e  t i d a l  h e i g h t  

d a t a  was f e l t  t o  be i n a p p r o p r i a t e  i n  l i g h t  o f  t h e  o v e r a l l  e r r o r s  i n  c o r r e c t i o n s  for  

depth .  

F i n a l  c o r r e c t i o n s  

Tab le  4 lists f o r  each lowering t h e  c o r r e c t e d  c u r r e n t  meter recorded  

dep th ,  t h e  b e s t  e s t i m a t e d  dep th ,  t h e  r e p o r t e d  dep th  , t h e  measured dep th  from 

s e i s m i c  r e c o r d s  and t h e  s p a t i a l l y  and t i d a l l y  a d j u s t e d  map dep th  f o r  t h e  bottom 

p o s i t i o n  of t h e  c u r r e n t  meter. The o v e r a l l  f i t  of all t h e s e  s o u r c e s  of d a t a  i s  now 

much more i n  agreement. Th i s  is e s p e c i a l l y  e v i d e n t  when b e s t  e s t i m a t e d  dep th  ( based 

upon measured, map, r e p o r t e d  and r e c o r d e d )  i s  p l o t t e d  a g a i n s t  map dep th  based upon 

c o r r e c t e d  p o s i t i o n  (Fig. 8). Here t h e  c o r r e l a t i o n  is  s t r i k i n g  and s u p p o r t s  t h e  

v a l i d i t y  of t h e  c o r r e c t i o n  methodology and the overall accur racy  of t h e  b a t h y m e t r i c  

map 

The e s t i m a t e d  error f o r  t h e  f i n a l  p o s i t i o n s  i s  of comparable magnitude 

t o  t h e  e r r o r  i n  Mini-ranger p o s i t i o n i n g  b u t  it is  f e l t  t h a t  t h e  f i n a l  p o s i t i o n s  

( F i g .  6 )  r e p r e s e n t  t h e  b e a t  estimate of bottom p o s i t i o n  f o r  each lowering.  L a t e r a l  

e r r o r  is  c o n s i d e r e d  less t h a n  50 mete r s  maximum and between 15 and 30 mete r s  on t h e  

average.  



DATA 

Raw d a t a  

Appendix A c o n t a i n s  p l o t s  o f  c u r r e n t  speed v e r s u s  dep th  and c u r r e n t  

d i r e c t i o n  v e r s u s  dep th  f o r  a l l  59 lower ings  t aken  i n  Lower Cook I n l e t .  These p l o t s  

a r e  raw data plots w i t h o u t  dep th  ad jus tment .  The bottom shown i s  only  f o r  r e f e r e n c e  

and i s  n o t  i n t e n d e d  t o  r e p r e s e n t  t h e  a c t u a l  r ecorded  bottom depth.  Downgoing 

o b s e r v a t i o n s  a r e  i n d i c a t e d  by s o l i d  connec t ing  l i n e s  while measurements t a k e n  w h i l e  

coming up are connected by dashed l i n e s .  

Adjusted d a t a  

Appendix B c o n t a i n s  quas i - synopt ic  p l o t s  of c o r r e c t e d  depth  ( p l o t t e d  on 

semilog s c a l e )  v e r s u s  c u r r e n t  speed  ( p l o t t e d  on Linear  s c a l e ) .  The v a l u e s  are 

s p a t i a l l y  and t empora l ly  averaged. P l o t s  were c o n s t r u c t e d  on ly  for t h o s e  p r o f i l e s  

where t h e  c u r r e n t  d i r e c t i o n s  were r e l a t i v e l y  u n i d i r e c t i o n a l  from near - sur face  t o  t h e  

bottom. I n  g e n e r a l ,  d i r e c t i o n a l  d i f f e r e n c e s  i n  excess of  100° c o n s t i t u t e d  

j u s t i f i c a t i o n  f o r  n o t  p l o t t i n g  a p r o f i l e  i n  t h e  semi-log format. A p l o t  i n  t h e  

semi-log format  is o n l y  u s e f u l  fo r  flow a n a l y s i s  when t h e r e  i s  s t e a d y  flow (no large 

a c c e l e r a t i o n s  o r  d e c c e l e r a t i o n s  i n  the  f low)  and u n i d i r e c t i o n a l i t y .  For ty  p l o t s  a r e  

p r e s e n t e d  i n  which t h e s e  requ i rements  a r e  approximately  met. 
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T A B L E  1 

CRUISE DATE ( ~ u l i a n )  / H R - M I N  ( ~ r e e n w i c h )  



TABLE 1 

CRUISE DATE ( J u l i a n  / H R - M I N  ( ~ r e e n w i c h )  

Tab le  1 . S t a r t  and end da tes  f o r  cruises w i t h i n  l o w e r  Cook I n l e t  1978-1 979 

i n  which c u r r e n t  meter  data  was recorded.  



Figure 1 .  S i tes  within lower Cook Inlet where current meter observations were 
conducted 1978-1979.  Areas are referred to by number in t e x t .  









Table 2 .  Lat i tude and longitude o f  each lowering o f  c u r r e n t  meter within 
1 ower Cook In1 e t  1978-1 979 .  





T a b l e  3 .  List of representative b o t t o m  t i m e s  for all current m e t e r  l o w e r i n g s  

TABLE 3 

LOWERING R e p r e s e n t a t i v e  B o t t o m  Time 





- 
100 meters 

Figure 5. Schematic path of R/V SEA SOUNDER while at anchor at s t a t i o n  314. 





-. 

50 55 60 65 
Water depth measured from seismic records (m)  

Figure 7 .  Depth determined from bathymetric map plotted a g a i n s t  depth measured 
from seismic records. Also plotted on same graph are depths recorded by 
current meter versus seismic record determined depths. 



Table 4 .  Table of various depth measurements for all lowerings. 

Lower i ngs 

( 1  ) Lowest recorded depth by c u r r e n t  meter 

( 2 )  Bottom depth as recorded by c u r r e n t  meter  

( 3 )  Est imated bottom depth 

( 4 )  Reported water  depth on sample logs 

(5) Measured water  depth from seismic l o g  

(6) Water depth determined from bathymetr ic  map a f t e r  c o r r e c t i o n s  



NUMBER meter low meter bottom estimated reported measured map 



E S T I M T E D  BOTTOM DEPTH (me te rs )  

X = n44:c\c, hkmp\rs 

r e  8. plot o f  ad jus t ed  depth ( spat ial  and t i d a l  I from map versus f i n a l  
estimated depth for all lowerings. 



APPENDIX A 

RAW DATA PLOTS 

( C u r r e n t  speed and direction versus  depth as recorded ) 
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APPENDIX B 

RECAST PLOTS 

( P l o t s  of c u r r e n t  speed(  temporally and  s p a t i a l l y  averaged) v e r s u s  semilog depth)  










































