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The USGS vessel R/V Karluk ran approximately 1000 Jm of geophysical
tracklines on the inner shelf of the Beaufort Sea, Alaska from July 14 to
Augqust 20, 1981. In addition to the trackline surveys, one area was
investigated by SCUBA divers, 37 gediment grab samples were collected, and 5
sites ware monitored with Ocean Bottom Seismographs (OBS), three per site.
Figure 1 shows the trackline pattern; figure 2 shows grab sarple locations and
OBS sites. The R/V XARLUK left the Beaufort Sea on Auqust 20 to support
investigations by Drs. Ralph Hunter and Larry Phillips in the Chukchi Sea. In
this report we outline the general scope of our 1981 field efforts in the
Beaufort Sea, the equipment we used, and details on location and availability
of the data.

Ice and weather conditions were average in 1981 for inner shelf
navigation, and allowed us to survey several important areas:

1) Our primary goal, a reconnalssance survey from the Canning River to
the Canadian boundary, where almost no inrer shelf data were available, was
accomplished (see Fig. 1). Geophysical lines were run as far offshore as ice
concentrations allowed. All lines from the Canning River eastward extend
seaward into very tight pack ice, beyond which further penetration was
impogsible. Early in the geason this tight pack ice was near the coastline.
As the season progressed, lines could extend farther seaward. One bay and one
lagoon were surveyed along this shore. Thirxty-seven samples (see table 2)
were collected, mainly on the open ghelf. For this reconnaissance work,
navigational control is based on radar fixes and dead reckoning. The probable
uncertainty in position ranges from 100 or 200 m near shore, to as much as
3 km under dead reckoning on the seaward ends of several tracklines.

2) From the Canning River to the Colville River, surveys were site

specific. Detailed surveys for preparation of side-scan sonar mosaic¢cs with



bathymetry were run in four small areas, two on Stamukhi Shoal, one on the
18-m bench geaward of Narwhal Island, and anothexr one on the 1B-m bench
seaward of Reindeer Island. Detalled bathymetric surveys were run around the
"West Dock," and around two artificial gravel islands: Niakuk 3 and B.F.

37. Two test lines from previous years were re-run (first run in 1973, see
Reimnitz, et al., 1977; and Barnes, et al., 1978) and two new test lines were
established with side-scan sonar to determine yearly rates of ice gouging.
For all of these detalled surveys, positions were plotted using a Del Norte
trisponder system with a distance measuring accuracy of £3 m. Thig system
provides a position accuracy of iB m.

3) Three ocean bottom seismographs were deployed overnight at five
different localities in shallow water between longitude 148°¢ West and the
Canadian boundary. The water depth ranged up to about 4 m. The purpose of
this work was to monitor low-freguency natural seismicity in areas of decaying
permafrost,

4) The diving investigation consisted of a dive sled traverse of roughly
1.5 km through the area of the north Stamukhi Shoal side~-scan sonar mosaic.

Bathymetry was recorded on a Raytheon RYT 1000 dry paper recorder using
either a hull-mounted 200 kHz transducer with an 8° beam width, or a 200 kHz
transducer with a 4° beam width (narrow beam). All records were corrected for
draft of vessel or tow depth. R 7 kHz transducer used in conjunction with the
RTT recorded subbottom reflectors up to 10 m below the sea floor. Deeper
penetration high-resolution seismic data were recorded on an EPC Model 1400
recorder using 1/4 second sweep and firing rate with a 300 Joule EG&G Model
234 Uniboom as a sound source. The signal was filtered to approximately 600-

1600 Hg.
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1981 Tracklines
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Figure 2. Grub sample and OBS sites.



Side-5can sonar records were taken using a Model 259-3 EG&G wet paper
gystem and a Model 272 sonar fish with a 105 kHz 1/10 second pulse at a 20°
beam angle depression. Records were also taken on a Model @ 960 EGSG digital
gystems The digital data for the mosaics were recorded on magnetic tape on a
Kennedy Model 9000 magnetic tape recorder. The Model 272 sonar fish was used
for both systems—-the digital and the wet paper recorders.

OBS data were recorded on a 3-receiver aystem designed and built by Polar
Research lLaboratories of Santa Barbara, California.

Data acquired (see table 1) consist of approximately 1000 km of trackline
bathymetry along with 7 kHz subbottom profiles, 800 Jm of side~scan sonar
records, and 500 lan of Uniboom seismic reflection records. The data are in
the form of 29 rolls of bathymetry, 20 rolls of side-scan sonar, 10 rolls of
Uniboom records, S rolls of Simrad fathometer records, 38 reels of recorded
side-scan magnetic tape, 120 hours of OBS magnetic tape, 8 field maps, and the
ship's log. The ship's log contains important information on systems in use
on each line, syatem gettings (scale, filters, etc.), navigational data used
in plotting positions, severity of ice conditions and course-holding problems
and unique observations or systems difficulties. Coples of all field data are
available on microfilm from the National Geophysical and Solar Terrestrial
Data Center, NOAA, Boulder, Colorado. The microfilm is a copy of the
geophysical records, ship's log and computer printout of digitized way
points. The printout of these way points would allow for reproduction of
tracklines at any scale, and correlation to geophysical records through time
points. Originals are archived at the VU.S. Geological Survey, Deer Creek

Facility, 3475 Deer Creek Road, Palo Alto, California 94304.



The data presented here are currently being studied by the authors as
part of a long-term study of the Beaufort Sea. The authors may be contacted
for a bibliography of publications using the above data and data from previous

years.
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Table 1 - Geophysical data*

Line No. Description Raytheon Side-scan Uniboom Kilometers
1 West Dock yes - - 22
2 Niakuk Island 1 -— ~— 10
3 West Dock 1 - - 22
4 Exxon Island 2 ~ -— 7
5 Outside Leffingwell Lagoon 2 -— 1l 24
6 Flaxman Island channel 2 - 1l 6
7 Outside Flaxman Island 3 1 - 9
8 West Camden Bay 3 L -- 17
9 Bast Camden Bay 4 2 1l 56

10 East of Jago Spit 6 5 - 8l

11 Demarcation Bay ? 6 2 30

12 Beaufort Lagoon 8 7 3 17

13 Outside Beaufort Lagoon 9 7 3 29

14 East of Jago Spit to Barter Island 10 8 4 43

15 Test Line 7 1) 9 4 19

16 Test Line 8 12 9 5 17

17 East of Pole Island 12 - - 26

18 Test Line 6 13 10 5 17

19 Reciprocal, Test Line 6 13 11 - 17

20 18~m bench delineation 14 - -— 28

21 Mosalc northeast of Narwhal Island 15 12 - 55

22 Continue mosaic 16 12 -

23 18-m bench north of Relndeer Island 16 13 - 23

24 Cat Shoal 17 - -- 45

25 Test Line 1 — 13 - 10

26 Test Line 2 18 14 -= 20

27 Test Line 1 18 14 - 19

28 South Stamukhi Shoal Mosailc 19 14 - 46

29 North Stamukhi Shoal Mosailc 21 16 -

30 Rerun 1977 lines on Stamukhi Shoals 23 - -- 65

31 Camden Bay to Barter Island 23 17 6 9

32 Continental Shelf Run off Barter Is. 23 17 6 48

33 Seaward leg offshore east of

Barter Island {(+ 14 Jm run over) 25 18 7 20

34 Shoreward leg east of Barter Island 26 18 7 19

35 Dogleg offghore & back into Pogok Bay 26 19 8 41

36 Offshore and back outside Beaufort 27 19 8 52

Lagoon
37 Line at U.S./Canadlan Border 29 20 9 19
38 Offshore Demarcation Bay 29 20 10 24

*Numbers in the Raytheon, side-scan and uniboom columns represent beginning roll

nunbers and signify data gathered on that line by that system. No number means
the system was off.



Table 2
198} Sample Descriptions

Station Water Type Reference
Number |ratitude Longiludq Depth(m)| Sample JLocation Description
4 70.387° | 148.5159F 2 pachunkd W. Dock Core leagth 37.5 cm. VYery thin soup on lop overlying
: mud with gravelly mud at base.
5 70.1050 | )45.3249] 15.5 Grab | Line 8 On seaward flankof shoal. Sand
6 70.1040 | 145.326°| 12.5 Grap | Line 8 On seaward flapk of shoal. Clean sand
7 70.1030 | 145.3289| 9.5 Grab | Line 8 On crestof shoal. Coarse sand
8 70.102° | 145.3309) 13 Gradb | Line 8 inside shoa). Coarse sand and pea gravel (1-2 cm} over
qrey misd .
9 70.1010 | 145.333%| )3 Grap | Line 8 Inside shoal. Sandy mud. Few pebbles
10 70.020° | 145.3159 pn beach Camden Bay Outcrop of stiff silty clay (1)
11 69.6759 | 141.3199 5 Grab |[Demarcation Bay Sandy mud with bivalves.
12 69.6560 |141.2810| 4 Grab |Demarcation Bay Organic mud, silt and clay with trace of sand.
13 69.6558 | 141.3569 4 Grab Demarcation Bay Organic mud w/worm tubes.
14 69.859° | 142.163°| 2.2 Grab |Beaufort Lagoon Sandy organic-rich mud. Pealy material - brown to black
15 69.896° | 142.2530| 3 Grad |Beaufort Lagoon Muddy organic sand
16 69.9090 | 142.31501 2.8 Grab [Beaufort Lagoon Muddy organic sand
12 70.1270 [142.5000 | 35 Grab | Offshore Pokok 8ay| Muddy sand. Saft!
18 70.0560 | 142.4880 | 23.5 Grab | Cffshore Pokok Bayl Sandy aud
19 70.031° | 142.5369 | 18.5 Grab | Offshore Pokok Bay| -After 3 lowerings @muddy gravei. Gravel w/benthic growth
3 ‘SLiff, silty clay below?
2 70.0170 | {42.5220 | 16 Grab | Offshore Pokok B2y Fairly clean sand averlain by 1-2 cm of muddy sediments.
2} £9.9690 | 142.518°| 7 Grab | Of fshore Pokok Bay Clean fine sand




Table 2 (con‘td.}
1981 Sample Descriptions

Statien Mater Type Reference )
Number |[Latitudg] Lonyitude |Depth(m)|Sampld Localion Description

22 76,633 | 148,160 | --- ice | N. of Reindeer Stamukhi ice

23 J 70,6339 | 148,1690 lce | N. of Reindeer Gravelly mud on only one surface of blocky ice flo€.

24 70.6200 | 148.1270 | 18 Grab | 18-m bench/Reindeer] Crest of ridge. Muday gravel, overcongo)idated?

25 78,6200 ) 148.146° | 18 Grab | 18-m beach/Reindeer] Samples 24,25,26 at top of break in slope on 18-m beach
all muddy gravel of various cansisiencies, from soupy on

26 70,6209 | 148.167° | 18 Grab | 18-m bench/Reindeer] the west to stiff on the east.

27 70,4989 | 143.2030 | 52 Grab | Line 32 Gravel, up to 3 o diameter w/bryszoars and olher small growtt
in big gouge Lerrain with rounded relief. Between pebbies
apparently is a trace ¢f trapped transient mud.

28 70,3570 | 143.2920 | 40 Qf fshore Barter ls.| medium firm grey mud w/ a few scattered very small pebbles.

29 70,2309 | 142,7470¢ | 40 Grab | Offshore Pokok Bay | Firm mud w/ a S-cm layer of soft mud on top. Ko shells
ar pebbles.

10 69.8730 | 141. 4@ | 23 Grab | Line 16 Pebble rich, sandy mud, soft. Pebbles up to & ca w/coral
growth, bryoczoans.

KR 69.8828 | 14l 1470 | 34 Grap | Line 38 Soft mud, perhaps even transient layer separated by thin
black Yine from finer mud below., Ko pebbies, probably no
sand. ’

32 69 8850 | 14).2420 | 32 Grab | Line 38 Slighely silty clay, increasing very graduaily froa soupy
on surface to slightly firmer below. Several small shells,
no pebbles.

33 69.8160 | 141,2590 | 30 Grab (Line 18 Silty clay, grey as sampie 32 w/gradual increase in strength
downward, no sand, small brittle star.

3 69,7860 | 14},3700 | 23 Grab jLine 38 Sligntiy pebbly, sandy mud. Soft at surface {5 c¢m) and
firmer at bottom (15 em).

35 69.75{0 141.4449 | 16.59 Grab |Line 1B Pobbly, stightly mudgy sand. One large pebble (6 cm},
subrounded, with much growth, including bryozoans, coral, etc

% 69,7350 | 1431.8649 | 12.9 Grab | Line 38 Clean pebbly sand, one clast & cm. No growih, ne fud,

37 69.719C¢ [1471.479¢ 7.5 Grab {Line 38 Arter 3 )owarings: auddy gr‘avei. clast to 10 cm, no growlh.




