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Introduction

In Arril and May 1975, a U.S. Geological Survey maxine geolegy field
party under the leadership of Bruce F. Molnia and Paul R. Carlson collected
gecphysical data from the N.0.A.A. ship Suxveyor. The cruise, which consisted
of 3 legs, studied the area between Cross Sound and Seward (Figure 1l)}. Maps 1,
2, and 3 (scale 1:230,000) show the location of track lines and ship positicns
fecr the 3 legs.

The cruise was divided as follows: .
Leg 1 - Juneau to Juneau, Julian days 096-108j Lines 200-230.
Leg 2 ~ Juneau to XKodiak, Julian days 11l1-122, Lines 233-250.
Leg 3 - Kodiak to Seward, Julian days 125-136, Lines 260-306.

In addition to the Surveyor geoohysical data, three short seismic lines

were run aboard the NOAA Fisheries Research Ship Townsend Cromwell. These

lines (310-312) are also shown on Maps 1, 2 and 3. Geophvsical data from the
crulse consisted of bathymetry, high and medium-resolution seismic reflection
records, gravity and magnetics.

The purpcse of this Open-file report is to present additional data necessaxy
to understand and interpret the geophysical records collected by Surveyor and
Crormwell. A total of 18 sections of sal;Eted seismic profiles arc included as
part of this repcort to demonstrate the variability of near surface and sea £loor
environments.

Table 1 lists the systems that were operated on each geophysical survey
line znd shows the times of the start and and of data collection for eagh
georhysical svstem. A line through a block indicated that no data were collected

by that systen.



The bathymetry and seismic data are available as microfilm ox paper copies
from:
1) Tom Chase
U.5. Geological Survey
Pacific Arctic Branch of Marine Geology
345 Middlefield Road
Menlo Park, Califcrnia 94025
Phone: (415) 323-8111
OR
2} Wational Geophysical and Solar Terre;trial Data Center
NOAR/ELS
Boulder, Colorado 80302
Gravity and magnetics data ars presently being compiled and will ba available

in the near future.



Table 1

Summary of start and end
times for each geophyscial
system on Survevor and

Cromwell track lines.
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Navigation and Accuracy

Navigation for the cruise was based on a combination of methods. Raydist
with an accuracy of + 50 m was the primary system, but due to numerous equipment
failures and onshore problems, proved to be of minimal value. Satellite
navigation was the secondary system and functioned well about 75% of the cruise.
Othex positions are based on Loran A, radar, dead reckoning, and in the case of
small launch work during Leg 2, sextant 3-point fixes.

The accuracy of the navigation varied greatly. Numerous problems were
encocuntered in the production of usalle navicaticn plots. The attached letter
from M.C.A.A's Processing Division in Seattle indicates some of the post cruise
mocifications that hsd to le made to improve the navigation. Known problens
still exist on lines 234, 267-269, and 270-275. The authors feel that the
cruise as a whole has navivation accuracy of 2-3 km, with some larger exceptions.

This severely hampers correlation of Surveyor and Cromwell data with other Gulf

of Alaska cruiseas.
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U.S.‘ DEPAGTLIEIIT OF CORIVIERCE L
[Usticnol Gepanic and Atmospheric Administration
NATIONAL OCEAN SURVEY, Pacific Marine Center
1831 Fairview Ave. E., Seattle, Washingson 98132

Oate : & Septezber 1975 Reply to Atcn. of:

Dr. Bruce Molnia

T .

° Office of lizrire Geoquv Vlestern QQﬁlon :
éz_'t'f-_.d/. _':3‘<"-2—£<::]\\‘—'

Fl‘om\ . =/ vl Iy -u..,b-d:h,_.Cd"‘

Chiei, Processing Division

Supect: Resolution of Data - RP-4-SU-75

The navigatiom.l éate for Leg III of Northeasiern Gulf of Alaska (®ZGO04)
'**ro““=n* Assesscent Project, RP-L-SU-75 is provided per your recuest
the &z o:pen;*wg 3ix Ocean Survey Shects labeled Sheets A fthru F.

Forﬂs =-25, Yorksheet, for each of the above plets list Julian Day, GMT
tice, latitudc-lohgluudu, control scurce, RPi{/Spzed/Course, and noting
acvions in resolving conflicting deta. Rejected contrel and adjusted
positions are cleexrly asmotated on Fora CD-25. Comzerts on each of tha
gix sheets Iollow:

1. 0SS Plotting Sheet 4, Kodiak to SU-277-3-Y5, 1 of 2.

This skeet had good land tie control coming out of
Xodiak¥. Some of the fives on the eastern end of the
shast were a litile wezk but were easily upgraded by
betier control furibsr eas’ on the adjoinirg sheet.

2. 0SS Plotting Sheet B, Kodizx to SU-23%-3-75, 2 of 2.

This is the other half of iwo gheets that go to the
working grounds from Kodiaik. The cecntrol was fairly
@ood and tied in well with the ship's plotted positions.

3. 0SS Plotting Sheet €, Yalztat - Ocean Cape.

This sheet covers the direct line to Fairweazther Ground
with good contzol. Alsoc plotied on this sheet is the area
»equested around Pamlona Ridge. The conbtrol thare was
=o8tly Loran and Satellite. Some of the Loren fixes

waxa rejected and vlotted on the strongsy Satellite

fixes and dezd reckoning. Thne lines going in and out

of Yakutat were visual anéd Raydict, These fixes vlot
witihiin accuracy stendards of satellite control.

12



Dr. Bruco Yclnia -2 -

L. ©SS Plotiing Sheet D, Fairweather Ground.

This sheet has the plotting data for the Fairweather
Ground area. Thers were times when there were some
differences batween the Raydist and Satellite posi-
tionirg. In these few instances, the Raydist fixes
were adjusted to fit the Satellite control. The
Satellite fixes checked well with time znd ¢oursa.
Due to varioug maneuverings of the vessel, dashed
lines between fixes are shown between 129 J.D. /75162
to (#375Z. The positions could not de confirmed by
tima, speed and course; thererore, the adjusted plot
is considered to be grzater than + 5 mile in this
area. Betwsen 129 J.D./358252 to 1L75Z, the Raydist
cortrol had signiricant lsne losses; howvever, the
plot was relative within iiself. The ralative
RayZist plot wes 24jusied to the Satellite navigation
Iixes.

S. CSS Plotiing Sheet £, SU-20%-2-75 to Poert Ztches.

This sheet kas one line from SU-223-2-75 going into
Port Btches with Satellite control. As the lire
closes in on Port EBiches, the control changed to
visual. The varicus controls held well except for
one area avout 12142 Day 135, where steering pro-
"blems were enccuniered. Good Satellite conitrol
helped in this area,

6. 03S Plotting Sheet =, S=ward - Cordova,

This sheet has ope short line coming out of Port
tches with good coast vilot control., Also there
are lines, into and cut of Cordova. The course is
shown as a dasned line betwzer 134,72 to 102 Day 136
because the coursa of the vessel was rot conmsistant.
In addition, there is one line into Seward. [!ost of
the contrel for these lines was visuval and very few
problems werz encountered.

Ve estimate that wost of the plottied positions are
accurate vithin + % mile.

In addition, SU-203-1-75, SU-220-2-T75, SU-2CC-3-75 and SU-2Z3-4-75 have

been replotted to correct grid discrevancies and to clarify position rumber
identification. Please note that the replet of the positions are consistantly

13



Dr. Bruce Molina -3~

for positions 378 and 321. The plotiing of computed loran line
of positions gignificantly strengthened the navigational plot
on Sheet 6.

Generally, accuracy requirements of 211 Fixes were + 1/l mile
except Zcr those fixes previcusly indicated.

14



Geophysical Systems and Data Quality

Three separate seismic reflection systems were operated simulataneously
and provided high frequency and intermediate frequency acoustic records. The
specifications for each system are shown in Table 2. Examples of records from
the minisparker system and the 23 XJ sparker system are shown in the Inter-
pretation of Data section.

Data guality varied substantially from line to line/and area to area.
Problems were encountered due to propeller noise and ship's wake which degraced
data guality. The 25 XJ system records were recorded in single channel mode
only and not processed to rewmove multiples, hence much data is lost below the
first water bottom multiple; 3.5 XHz bathymetry data is generally good but
bottom was occasionally lost bevond the shelf break.

Minisvarker records werz the most variable, often with little or no
penetration, due to the high reflectivity of the sediment-water interface and
tha hard nature of the bottom. All records show interference freom other systems

ané ship noise.
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TABLE 2

SCISMIC REFLECTION SYSTEMS

Fire and signal
Equipment Deployed Powcr Sensor Filters Swecp Rate Processor Display
3.5kHzZ Hull mounted Z Kw Hull mounted h - 1 sec EDO Raytheon
correlated transceiver UGR-196
transducer
linisparker Two cages variable Single channel variable Y -~ 1 sec Teledyne EDO 5500
100-6003 Teledyne high between todel 300 '
rasolution 100-900 Hz; Amplifier
tHiydrophone . generally
Strcamer 250-600 l=
25 KJ One towed 2-40 cu in 50" single 25-95 Hz 3 scc or 4 Teledyne Raytheon
Medium 25 KJ with WSK Channcl Teledyne Signal PTR 196
resolution Tcledyne mod. resolution Conditioner
27 KJ
sparker Sparker nax 25 clement

sktreamsy
towed ™ 200" aft.

OR

deep watexr 200
single channel

teledyne hydro-
phone towed 400%
600" aft.




Interpretation of Geophysical Data

Tha 1975 Survevoy geopvaical data covers the area from Cross Sound to
west of Prince William Sound, The arca west of Yakutat bhas becen investigated

previously by cruises on the RV Thomas G. Thompson in 1974 (von Huene ct al.

197S; Carlson, Bruns and Molnia, 1975; Molnia and Carlson, 1975a, Molnia and
Carlson, 1975r; Carlson and Molnia 1275; ané Bruns and Plafker, 1975). There-

fore this report concentrates on cata from Yakutat east to Cross Sound.

«

Map 4 depicts surface and near surface environmental hazards, sediment thickness
and shelf morphology, as well as very shallow structure for the area between
Yal:ucat and Cross Sound.

No attempt has been made to correlate features frem one seismic line to
the next. This is primarily due to the 20-30 km distance between adjacent lines.
In crxder to atiempt detailed correlation a line density at least five times
that of the present survey would be needed. However, regional trends can be
secn in some areas Oof the shelf. Southwest of Cross So;nd and landward of the
shelf edge is a zone of irregular surface morphology (Figure 2} which trends
southwest for at least 80 km. Anéther example is the very irrecular and rugged
morchology of Fairweather Ground (Figures 3,4,5), which extends over 60 km of
shelf just lanéward of the shelf break south of Cage Fairweather. This morphology

is unique to only this area.

Reoional Structure

In general, the high and medium resolution seismic profiles only show areas
of folding near the shelf treak in the vicinity of Fairweather Ground (Figs. 3-7).
Shoreward of the Ground, beds which appear to be dipping to the north are found
on 9 siesmic lines (ganerally N-S lines) covering an east to west distance of
about 75 kﬁ. Near the shelf break, dips aye generally seaward, but not as well

expressed as she shoreward dipning zene. The dips suggest an  anticlinal

17  UNIVERSITY OF OKLAHOMA
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structure roughly paralleling the shelf break running through Fairweather Ground.
Problems due to multiples and lack of penetration (discussed above) may have

prevented the identification of structures in other areas.
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Faulting

Over 20 arecas were located which had faults with surface expression (Map 4).
The largest surface offset noted was on a fault southeast of Palma Bay (Figs. 8
ard 9) where the offshorec upthrown block cut Holocene sediment and was elevated
abcut 25 meters (line 207, Fig. 4). A similar offset is found on thé adjacent
lire to the east (line 206). A line drawn through these two locations projects
toward Palma EBay and connects with the onshore position of the Fairweather Fault
as mapped by Plafker (1367). We speculate that the two' offsets on lines 207
and 206 are offshore éxtensions of the Fairweatherx Padlt.

Other faults were less well expressed at the surface, but many have offsets
of 3-10 m and cut Holocene sediment. Figure 10 shows a horst block with about
10 = of surface expression. Horst and graben faulting was found at only 3

.
locations (Map 4).
Bedforms ’ .

The identification of bedforms is difficult due to the uni-directicnal
crcssing of nmost features angd the large scale (%=1 sec) used in profiling. However,
about 10 areas were found which had regular undulatory surfaces. One axea with
bedform heights of 5-10 m and wave length of about a km (Fig. 11) may have
resulted from a catastrophic draining of glacial lakes in the Alsek area,

Yakutat Glacler or Russel Fjord. All areas need more detailed surveys including
sidz-scan sonar, to better define the nature of the bedforms and establicsh
whether the features are relict or active.

Shelf Break ‘

The edge of the continental shelf was crossed over a dozen timaes between
Cross Sound and Yakutat (dap 4). The depth of the shelf edge varied from 220 m -
280 m. On two-thirds of the crossings, the shelf edge had a small strugtural

high or Kknob at the outer limit (Fig. 12). On some profiles, a well developed

structural basin was present shoreward of the shelf edge high. On seismic
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line 206 there was over 20 m of Shoaling as the shelf edge was approached. This
may be related to glacial scour and erosion of the middle shelf.

Surface Irreqularities, Disruptions and Slunping

Over 30 areas hava been identified where the surface showg some type of
irregularities which may be related to slumping, sliding or other tyres of mass
movement. Some may be related to gas in the néar surface sediment while other
irregularities may be related to subsurface structuze. As in the case with
bedforms, moxe detailed surveys are necessary to resolve the nature of these
irregular surface features. Tigures 13, 14 and 15 are examples of three areas
which show varieties of such surface irregularity. The discontinuous subsurface
reflectors in Figure 15 are very similar to areas on the Copper River delta
and Kaysk Island Platform whexe high gas content has been noted in the sediment.

A similar sitvation is present on line 228.

Glacial Morphology .

Many areas exhibit U-shaped channels filled with Holocene sediment. 1In
some cases glacially carved straths (Lines 229 and 207) still have surface
expressions. Figures 16, 17 and 18 show a strath wall and two examples of filled
glacial channels, respectively. The £ill in the strath (Fig. 16) reaches a
thickness of almost 100 m. The U-shaped channels in Figure 17 and 18 have
widths of up to 2 km and over 100 m of sediment fill.

A well develoced moraine system exists at thae south of Yakutat Bay.

Examples of sediment ponding behind recessional lobes of the moraine can ke
seen on lines 201, 202 and 276.

Holocenae Sedinent

Much of the continental shelf between Yakutat and Cross Sound is covered
by tolocen= sediment. Thicknesses of more than 150 m have been observed south
of Tairveather Glacier. Southeast of Yakutat, 150 m of sediment cover the

i~

glacisted inner shelf near the Situk Rivar. Over 50 measurements of sediment



thickness are shown on Map 4. Poor data guality does not permit measurements
of scdiment thickness of many parts of the lines plotted on Map 4. Examples
of lines which show well lavered Holocene sediment f£illing glaciated channels

are shown in Figures 18 and 19.
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