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I n t r o d u c t i o n  

111 April and Yay 1975, a U . S .  Geological Survey marine geolcgy  F i e l d  

party under the  leadership of  Bruce F. Nolnia  and P a u l  R. CarZson collected 

gecphys ica l  data from the E1.O.A.A.  s h i p  SuL-veyor. The c r u i s e ,  :ghich consisted 

of 3 legs, s tud i ed  the area between Cross Sound a?d Seward (F igu re  1). :.Taps 1, 

2, and 3 (scale 1:250,000) show t h e l o c a t i o n  of t rack  lines and s h i p  p o s i t i c n s  

fcr  t he  3 legs. 

The cruise was d iv ided  as fo l lows:  

Leg 1 - Juneau t o  Jmeau, J u l i a n  days 096-108, L ines  200-230.  

Leg 2 - Juneau t o  Kodi&, J u l i a n  days 111-122, Lines 233-250. 

Leg 3 - Kcdiak t o  Seward, Zul ian  days 125-136, Li1:es 260-306.  

In a d d i t i o n  t o  the  Surveyor geophysical dzta, three  s h o r t  seismic l i n e s  

were run aboard t h e  NO- Fisheries Research Ship  Townsend C r c z b ~ ~ l l .  These 

l i n e s  (310-312) are also shorn1 on hlaps 1, 2 and 3. Geophysizal  d a t a  from t h e  

cruise c o n s i s t e d  of S a t h p e t r y ,  h igh  and medium-resolution seismic reflection 

records, gravity and naqnetics. 

Wpurpcse of t h i s  Open-file report is  t o  present a d d i t i o n a l  data necessary 

to understand and interpret the geophys ica l  records c o l l e c t e d  by Surveyor and 

e l  A t o t a l  of 18 s e c t i o n s  of szlected se i smic  p ro f i l e s  arc included as 

part of this repcrt to demonstrate the v a r i a b i l i t y  of n e a r  surface and sea floor 

environcents. 

Table 1 lists t h e  systems that w e r e  ope ra t ed  on each geophysical survey 

1ir:e and  shows t h e  times of t h e  start and end of dtta col lect ion for each 

geo1~21ysical system. A l i n e  throuqh a block indiczte6 that no d a t a  were collected 

by t h a t  system. 



Tlle bath\metry and seisxic data  a r c  available a s  microfilm or paper copies 

f ron : 

1) Tom Chase 

U . S .  Geological Survey 

Pacific Arctic Branch of Marine Geology 

345 riiddlef ield Road 

Menlo Park, C a l i f c z n i a  94025' 

Phone: (415) 323-8111 

2) National Geophysical and Solar Terrestrial Data Center 

Boulder, Colorado 60302 

Gravity and magnetics data are ~resently being compiled and will be available 

in t h e  near fu ture .  



Table 1 

Surrmary of s t a r t  and end 

t i m e s  f o r  each geophyscial 

system on Surveyor and 

C r o m ~ e l l  t rack l i n e s .  
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Navigation and Accuracy 

~avigation for t h e  cruise was based on a combirlation of methods. Raydist 

with an accuracy of + 50 rn was the primary s y s t m ,  but due to numerous equipnent  

failures and onshore  problems, proved to be of ninimal value. S a t e l l i t e  

naviga t ion  was the seccndary sys ten  azd f unc t i oned  well about 75% of t h e  cruise. 

O t h e r  ~ositions 2re based on Loran A ,  radar, dead reckoning, and in the case of 

snall launch work during Leg 2, s e x t a n t  3-point f i x e s .  < .  

The accuracy of the naviga t ion  varied greatly. Xunerous problems were 

encountered i n  t !?e  product ion of usz51c ~ a v i c a t i c n  plots .  The attached l e t t e r  

fron :J.O+A.Ats Processing Division i:? Sea t t l e  i n d i c a t a s  some of the post: c r u i s e  

modif icat ions that had to be rade to i ~ ~ r o v e  t h e  navigation. rhom problems 

st i l l  exist on l ines  234,  267-269,  and 270-275. The au thor s  feel that the 

cruisc as a whole has naviqat ion Eccuracy of 2-3 kn, with s o ~ e  l a rger  except ions .  

This severely hampers c o r r e l a t i c n  df Surveyor and C r o x i e l l  data w i t h  other Gulf 

of Alaska cruiszs. 



Date : 4 Septez-;ax 1975 
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U.S. !3EPAF?T7-,'iETJT O F  C13?u?',iiY:EIiCE 
FJzticnaI Ciccznic and 4tnosphcric L d h ~ i n i r t ~ n ~ i o n  
N A T I O N L  OCEAN SURVEY, P2cj.f ic :i.uille C2nter 
1631 Fairviev Ave. E. , Seat t le ,  i.izshir&~on 98132 

Reply to Attn.  of: 

To : 
Dr. B m c ~  PIolxia  

d 

From : 
Chier", Processing D i v i s i o n  

Subject: Besolu",on of Data- - RP-&-su-~S 

'7116 nwig2t icra l  B+te for Leg 111 of 1Tortkeastar:l Gull of 4laska (;\ZGOI) 
Ers-irc:-~.ntr-l Assessrest ?=.a j ec t , =-b-SU-75 is g z o ~ i d e d  p e r  ;.our rec_-;as t 
on t h e  a=cazp;.ir~ six Ocem Suve;. Sileuts la2eied Sheets A 'im I.". 
F o r x  C3-25, !:srks!leet, Tor  ezch of tha zbovi. p l c t s  i s  J i a  7 ,  G:Z 
J- c ~ e ,  .- l e t i t - ~ 2 a - l o : > ~ ~ ~ u d s ,  . . c o n t r o l  scurce, F , P ~ ! / S ~ ~ E ~ / C O C Z ~ ,  a d  not;&,- 
actioils iri :eaolvirg corflictU4 riz-5~. Ele jecked contrcl ad ad2ustd 
positiczs z c  c l e ~ l g  =ota ted  cn F o n  cD-25. Co~er , ' ; s  on each o f  tha 
six slleefs fcllow: 

I. CSS P l o t t i x g  Sleet  I, i o d i z l c  t o  SU-~ :$G-~-~S ,  1 cf 2. 
* 

This skeet had g ~ o d  1zr1d t i e  control co&g out of 
Kodl&. Some of  the  fixes o i l  the eastern end of the 
shaet >rere a little we& but vere ~esily u;?,~aded by 
be t t e r  coi l t ro l  fuz$her eas'; cn tile a d j a i r i ~ + g  sheet. 

2. OSS Plotting Sheet  3, ;lodi& t o  SU-22:.!-3-75, 2 of  2. - 
T I d s  is the o t h e r  half  of tuo sheeis tha t  go to the 
wor!&-s &=ounds fzom godid<. The c o n t r o l  was fairly 
&cod =d t i e d  i n  we l l  w i + h  ?he ship's p l o t t e d  posi t ions .  

3. OSS P 1 0 t t k ~  Sheet C ,  Y a l c ~ t a t  - O c e a  Cape. 

This sheet covers the direct l ine t o  Faim~eether GroUd 
vith gocd con t ro l .  Also p l o t t e d  on tkis sheet is t>e a r e a  
zequested z c u a d  I ) m l a r a  Ridge. The c o n t r o l  tkare was 
zsstljr Lorzn and S l t e l l i t e .  Some of the Lor= f k e s  
were rejected =d c l o t t e d  on the s t r 0 1 ~ e r  Sstell iJie 
i'ixss 3.d dzad rec.>:ankv. Thz lines going in a d  out 
of S ~ ~ ~ t a t  \rere visuzl x d  Eaydist;. These f k e s  p l o t  
;iit:l51 accxacy  stmda2s ol' satellite contrsl. 
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4. CSS P l o t t ~ g  Sheet D, F~nreather Ground. 

This sheet has the plottirg data f o r  the F ~ i ~ , ~ e a t h e r  
Ground ,Gee. There were times -::hen there were solce 
c l i f fo renc~s  b3tween the R q - d i s t  -d Satellite posi- 
t i .  111 these Cew Fnstar,ces, the 3zjr6ist fixes 
wzre adjusted t o  f i $  the Satel l i - te  cor i t rol .  m-e 
S a t e l l i t e  f ixes  checked \;ell with time znd course. 
ihe  t o  v x i o u s  rna-?eu\-erhgs or" +he vessel, dzsbed 
l ims bet:;eeE fixes a e  shorn betlareen 129 J. 9. /:2516~ 
to G335~. The p o s i t i o n s  could c o t  3e  c o n f i n e d  by 
time, speed =d co-csa;  therefore,  the adjusted g l o t  
is  considered t o  be greater  tha t -  5 n i l @  in t h i s  
sea.   eta ken 129 J.D. /i2825~ to 14,262, the Ray2ist 
coctrol ha5 si,gnificat, la% losses; hoi4!ever, the 
p1o-L was ril.lati-re t:i4ihir i5se l f .  The r::lztive 
RayZist g13t ves edjusted t o  K!e Sa te l l i f 2  nz- r iga t ion  
Tixe s. 

5. CSS Plotting Sheet 3 ,  SU-2$$2-75 to P c r i  Etches. 

!Thin sheet has one l k e  fron SU-~Z$-~-~S goirg into 
Par t  Ztches :.;ith S a t e l l i t e  control. As the l l l le 
closes in on P o r t  Ztchz?, the ccntrol  chaaer i  t o  
-\risual. Thrl v 2 ~ i c ~ s  c o n t n l s  held 1,rell exc ep-or 
cne u e a  aboat 121&S 323- 175,  here steeri~g gro- 
'blens were e f i c c ~ ~ t e r e d .  Good Satfllita contrsl 
helped in this aree. 

6 .  03s ?lot t i := Sheet 7, Szwaxd - Cordova. 

This skeet  has oce shor t  line co~ing o u t  o f  Port 
Etches with good coes t  13ilot  mll-trol. Also there 
are  lines, L ~ t o  &id cut of  Cordova. me colirse i s  
shown as a dashed line betweep- 1372 t o  l4laZ Day 135 
because t k e  course or" the vessel w2s c o t  consistant. 
In addition, there is  o r e  1 h e  i n t o  Sewzrd. 1.lost of 
the control for these lines was visuzl and very f e w  
problens werz encoxntercd. 

We estiaate tha t  aost or" the p l o t t e d  p o s i t i o n s  3lre 
accurate withis nile .  

In add i t ion ,  sU-~G$-~-~S, sU-23-2-75, SU-2C6-3-75 zud SU-2c3-4-75 have 
been r ep lo t t eb  t o  correct  id disc renac ics  arid t o  clccify yosition cumber 
ident i f icat ion.  Please note that the reylct or" the ~ c s i t i o n s  =e consis tmt ly  
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f o r  o o s i t i o : ? ~  233 a d  321. The plotting of  coaputed l o r e ?  line 
of positions s i&ficat ly  strewtkened t h e  na,gatiar&l p l o t  
on Sheet 6 .  

Gensrz117, ~ c c u r s c y  requirerezts of rll 7ixss were + 1/4 ~ l e  - except Zcr those fixes yev icxs l ?  Lllicated. 



Geophys ica l  Systems and Data Quality 

Three separate seismic re f l ec t ion  systcns were operated simulataneously 

and provided h igh  f requency  and intermediate f requency acousti; records. The 

s~ecifications for each systcm are shown i n  Table 2 .  Examples of records f r ~ m  

the minisparker system and t h e  25 KJ sparker system are shown in the  I n t e r -  

prc ta t ion of Data s e c t i o n .  

Data quality varied substantially from l i n e  t o  l i n e  and area to area. 

Problemswercencountered due t o  propel ler  noise and s h i p ' s  wake which degraded 

data quality. The 25 XJ system records were recorded in single channel code 

only  and not processed t o  rer,ove m u l t i p l e s ,  hence  mnch data i s  lost below the 

f i r s t  water kottom n u l t i g l e ;  3.5 kHz b a t h ~ . e t r  data i s  g e n e r a l l y  good b u t  

b o t t o m  w a s  o c c a s i o n a l l y  l ~ s t  Seyond t h e  she l f  brezk. 

>!iniscarXer records werz the nost variable, often with l i t t l e  o r  no 

penetration, due t o  the  lligll r e f l e ' c t i v i t y  of the sediment-water interface and 

tho hard n a t u r e  of tlic bottom. ALL records show i n t e r f e r e ~ c e  frcn other  systems 

and s h i p  noise. 



TABLE 2 

SEISMIC REFLECTION SYSTEMS 



Inter~retaticn of Geophysical Data 

The 1975 S ~ ~ r v c y o r  gcopysical data covers the a r e a  from Cross Sound to 

west of Prince b!illiarn Sour.2. The area west of Yakutat has bcen investigated 

previously by cruises on the RV T h o ~ ~ s  G .  Thompson in 1973 (von Huene et al. 

1975; Carlson, Eruns and :.!oLnia, 1975; '!olnia and Carlson, 1975a, Molnia and 

Carlson, 1375b; Carlson and X o l n i a  1975; and Bruns and P l a f k e r ,  1975). There- 

fore this report ccncentrates on da ta  f ron  Yakutat east to Cross Sound. 

Map 4 depicts s u r f a c e  and near surface env i ronmenta l  hazards,  sediment th ickness  

and shelf aor~hology, as w e l l  as very shallow strncture for the area between 

Ydiukzt  2nd Cross Soand. 

No zttempt h a s  been nade to correlate features frcm one s e i s m i c  l i n e  t o  

the next. This is primarily due to t h e  23-30 km distance bett.isen adjacent Lines. 

In cr2cr to at tennt  detailed correlation a line density at Least f ive  times 

t h a t  of thz p r e s e n t  survey would be needed. However, regional t r e n d s  can be 
C 

seen in some areas of t h e  s h e l f .  South t~est  o f  Cross Sound and landward of the 

shclf edge is a zone of irregular surfzce morphology (Figure 2) which t r ends  

sout5west f o r  at least SO krn. Another exannle is t h e  very irregular and rugged 

aoryhology of fairweather Ground (F igu re s  3 , 4 , 5 ) ,  which extends over 60 krn of . - 
& 

she l f  j u s t  Landward of the shelf break south of Case Fairweather. This morpholcgy 

i s  unique t o  o n l y  t h i s  area. 

Reqiofial Structure 

I n  general ,  the hiqh and medi-m resolution seisnic profiles only show a r e a s  

of folding near t he  shelf  t r e a k  i n  the vicinity OF Fairweather f round (Figs. 3-71,  

Shorewar2 of the Ground, beds which appear to be dipping to the north are found  

on 9 siesnic l i n e s  ( g e n e r a l l y  N-S l i a c s )  covering an east to west distance of 

d o a t  75 km. Ncar thc shelf break, dips are gcncrally seaward, but not as well 

expressed as t:?c sllorcward dipping zone. The dips suggest an anticlinal 

17 UNlVERSjTY QF OKLAHOMA 
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structure r o u g h l y  parallcling the s!lelE break running through Fairweather Ground. 

Problems due to multiples and lack of penetration (discussed above) nay have 

prevented the  identification of structures in other areas. 



F a u l t i n g  

Over 20 areas %ere located which had f a u l t s  w i t h  surface expression (?lap 4 ) .  

The largest surface offset noted was on a f a u l t  s o u t h e a s t  o f  Palma Bay (F igs .  8 

ard 3 )  where t h e  offshore upthrchn block c u t  Holocene sedinei l t  and was e leva ted  

abcut  25 meters ( l i n e  207, Fig. 4 ) .  A s i m i l a r  o f f s e t  i s  found on t h e  adjacznt  

l ice  to the east ( l i n e  2 0 5 ) .  A l i n e  dranm t h r o u g h  these t w o  l o c a t i o n s  ~ r o j e c t s  

toward Pa1r.a Eay and connects w i t h  the  o n s h o r e  p o s i t i o n  of t h e  Fa i rweather  F a u l t  

as .zapped by Plafker (1967). We s p e c u l a t e  that t h e  two'offsets on l i n e s  207 

and 2C6 are o f f s h o r e  extensions of Lke Fai~.,*ea:hzr F a u l t .  

Other f a u l t s  were l e s s  well ex2ressed a t  t h e  surface, b u t  many have offsets 

of 3-10 m and cu t  Holocene sediment. F i q u r e  10 shows a horst block with about  

10 n of surface express ion .  Hors t  and graben faulting was found a t  o n l y  3 

Bedf orms 

The i d e n t i f i c a t i o n  o f  b e d f o m s  i s  difficult due t o  t h e  u n i - d i r e c t i o n a l  

crcssing o f  n o s t  featares and the  la rge  scale (!r-1 sec)  used in p r o f i l i n g .  However, 

&cut 19 a r c s s  w e r e  found which had r e g u l a r  u n d u l a t o r y  surfaces. One area with 

bedforn heights of 5-10 m and wave l e n g t h  of about a k m  (Fig. 11)  may have 
.- 

resulted from a catastrophic draining of glacial lakes in t h e  Alsek area, 

Yakutat Glacier or Russel  Fjord. A l l  a r e a s  need more d e t a i l e d  surveys inc lud ing  

sidz-scan sonar, t o  bet ter  d e f i n e  t h e  n a t u r e  of t h e  bedforms and e s t a b l i s h  

whether the features are  relict o r  active. 

Shelf Break 

The edge of the  c o n t i n e n t a l  shelf was crossed over a dozen times between 

Cross Sound and Yakutat (:.rap 4 ) .  The depth  of  t h e  s h e l f  edge varied from 220 m - 
2S0 n. On two-thirds of t h e  crossings, t h e  she l f  edge 2nd a small s t r u c t u r a l  

h i 5 5  o r  knob a t  t h o  ou te r  l i m i t :  (Fig. 12). On some profiles, a well developed 

structural bas in  was p r e s e n t  shoreward of  t h e  shelf edge h i g h .  On seismic 



line 2C6 there was o v e r  20 tn of s h o a l i n g  as the shelf edge was approached. This 

may bc related to g l a c i a l  s c o u r  and e r o s i o n  of t h e  middle s h e l f .  

Sur face  I r r e g u l a r i t i e s ,  D i s r u p t i o n s  and  Slunainq 

Over 30 areas have been i d e n t i f i e d  :<here the surface  shows some type of 

i r r e g u l a r i t i e s  which nay be related t o  s l m p i c g ,  s l i d i n g  o r  other  tyFes of mass 

movement. Sonc may be re la ted  to gas i n  the  n e a r  surface sedirnel~t w h i l e  o t h e r  

i r r e g u l a r i t i e s  may be r e l a t e d  t o  subsurface structure. A s  in the case with 

bedforms, more d e t a i l e d  surveys are necessary  t o  resolve the n a t u r e  of these 

i r r e g u l a r  surface features.  Figures  1 3 ,  14  and 15  are examples of three areas  

whish show varieties of such surface i r r ~ g u l a r i t i . .  The d i s c o n t i n u o u s  subsurFace 

r e f l e c to r s  i n  F i g u r e  15 a r e  very  s i m i l a r  t o  z e a s  a n  the Copper giver delta 

and Kayak rslacd Platform where h igh  gas c o n t ~ n t  has Seen noted i n  t h e  sediment. 

A s i n i l a r  situation is  present on line 228 .  

Glacial biorphology 

Eany areas exhibit U-shaped c h a n n e l s  f i l l e d  rv:ith Holocene sediment. In 

sore cnses g l ac i a l l y  carved strat5.s (Lines 229 w.d 2 0 7 )  still have surface 

expressions. Figures  lG, 17 and 19 show a s t r a t h  w a l l  and t w o  examples of f i l l e d  

glacial  channeis, r e s p e c t i v e l y .  The f i l l i n  t h e  strath (Fig.  16)  reaclles a 

thickness of aln?ost 100 m. The U-shaped channels i n  F igu re  17 and 1 8  have 

widths of up to 2 ks and over 103 m of sediment fill. 

A w e l l  developed moraine system exists at t he  south of Yakutat Bay, 

Examples of sediment ponding bohind recessional l obes  of the moraine can .be 

seen on l i n e s  201,  202 and 276. 

Holocene Sedizcnt  

Fluch of the  co l l t i nen t a l  s h e l f  between ' i aku ta t  and Cross Sound is covered 

by t io locene  sedic lant .  Thic1;ncsscs of morc than 150 m have been observed south 

of T~ir t*cat!~er  GI,-..tier. Sout!.;east o f  Yzkukaa, 133 n of sediment covez the 

glaciztc? i l ~ n ~ r  s h e l f  near  tllc S i t c k  River. Ovcr 50 mcasurcmcnts of sedinicnt 



t h i c k n e s s  are shown on Flap 4 .  Poor data quality does not permit rneasurcn~cnts 

of sedi lnent  thickzess of m n y  parts of the l i n e s  p l o t t e d  on S!ap 4 .  Examples 

of l i n e s  which show w e l l  layered Holocene sediment f i l l i n g  glaciated channels 

aze shmn i n  F i q u r e s  18 and 19. 



The cruise  was supported j o i n t l y  by t h e  U.S. Geological Survey ,  Bureau 
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personnel: (Kenneth Sayer,  Guane Cavit, Steven Eavenport, Paul T. Fuller, 

S m u e l  Zohnscn, J ~ n e s  Joyce, Rebecca Lzrsen, James Nicholson, Mi l ton  Randal l ,  

Gordon Tanner,  Fra:~cis Wahl and Steven Wallace) , t he  s h i 5 '  s cap ta in ,  Capt . 

Kenneth A. MacConald, and the ship's c r e w .  
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Figure 1. Map of Alaska  showing the area invest igated 
by NOAA ships Surveyor  and Cromwell. 
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