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U.S.G.S. MARINE GEOLOGIC STUDIES IN THE BEAUFORT SEA 
OFF NORTHERN ALASKA, 1970 THROUGH 1972; DATA TYPE AND LOCATION

By Peter W. Barnes, Erk Reimnitz, Charles W. Gustafson and
Bradley R. Larsen

The rapidity with which data is gathered versus the lag time 

involved in digesting, interpreting and disseminating the data, 

coupled with the presently increasing interest in this geographic 

region has prompted us to report on the types and locations of data 

we have recorded.

Most of the data is presently being studied and a substantial 

portion is in the report stage as noted below.

During September 1970, the 40-foot research vessel NATCHIK of 

the Naval Arctic Research Lab was used in the area between the 

Colvilie River and Prudhoe Bay. In 1971 studies were conducted 

during August and September from the NATCHIK, the 40-foot research 

vessel LOON and the icebreaker GLACIER. During May and June, 1972 

coastal studies of the overflow of the Kuparuk River were based at 

Pt. Madntyre. Starting in July seismic and sampling surveys were 

again carried on from the LOON, GLACIER, and NATCHIK covering the 

area between Barter Island and Point Barrow but concentrating on 

the region between the Colville River and Sagavanirktok River.

The data is reported in two parts; (a) a text and listing of 

observation locations and data collected and (b) maps showing seismic 

tracklines and sampling locations at the 1:700,000 scale of C&GS 

chart 9403, and the 1:80,000 scale of Reimnitz, et .al (1972).

I



SEISMIC PROFILING (Figure 1)

The 1970 profiling system consisted of a 3.5 KHz transducer 

and transceiver with power levels up to 10 kw coupled to a Gifft 

facsimile recorder that was run at a 1/4 second sweep rate. The 

records from the summer season's efforts are fair to poor.

In 1971 a low-power high resolution arcer system and fathometer 

was used. A multi-tip electrode released 500 joules at 1/2 second 

interval. The received signal was filtered through a band pass of 

430 to 960 Hz and recorded at a 1/4 second sweep rate. The records 

from this survey are generally fair to good, although the acoustic 

nature of the sediments seem to preclude any outstanding high 

resolution profiles.

Records in 1972 were obtained primarily using an EG&G Uniboom 

system at 200 joules with a 1/4 second pulse interval. The received 

signal band pass of 500 to 1600 Hz was recorded on an EPC model 4100 

facsimile recorder at 1/4 second sweep rate. Concurrently, bathymetry 

was recorded from a 12 KHz signal on a Gifft facsimile recorder, 

partly at 1/8 and partly at 1/4 second sweep rates. The records 

generally are as good as could be expected considering the apparent 

acoustical nature of the upper section. 

SIDE SCAN SONAR MAPPING (Figure 2)

An EG&G model MK I-A side scan sonar system was used during 

the 1972 open-water season. This system uses two sets of 105 KHz



transducers each with a 1° horizontal beam width. The received 

signals are printed on a 11 inch dual helix facsimile recorder  

one helix for each transducer generally on a 500 foot scale which 

covers a 1000 foot swath of ocean bottom; 500 feet on each side of 

the transducer. On the LOON the tow fish cable was passed through 

an "A" frame, thus completely avoiding the problems associated with 

wake interference and allowing us to obtain good records in shallow 

water (less than 2 meters). Aboard the GLACIER it was towed 

directly astern and below the ship's wake. The records obtained 

vary from fair to excellent. 

REFRACTION DATA

In an attempt to delineate permafrost velocities, 5 sonobuby 

profiles were made during 1972 (fig. 2) using both a small arcer 

at 400 joules and the Uniboom at 200 joules of power. The sonobuoys 

used were Magnavox AN/SSQ 41-A which transmitted an FM signal to a 

receiver-filter on the LOON which was coupled to an EPC model 4100 

Facsimile Recorder. The average length of record for the refracted 

signals was about 1 nautical mile. In addition a small portable 

seismic unit was used to run refraction profiles onshore at selected 

locations on the barrier islands, beaches and tundra.

SEDIMENT SAMPLES (Figures 3, 4, & 5)   the abbreviations in 
paranthesis refer to Table I

Surficial grab (Gr) samples were primarily taken with a Van 

Veen clam shell type grab. A few samples were obtained with



a Smith Mclntyre and a Shipek grab. All of these samplers penetrate 

10-20 cm into the substrate and collect 0-20 liters of,sediment. 

Generally subsamples of the grabs were taken for foraminiferal (Fm), 

frozen (Fz) and geochemical (Gc) studies.

Core samples were taken with 6 devices. Three different gravity 

corers were used rather unsuccessfully on the shelf/ and one was also 

used as a trigger weight for piston coring. A larger hydroplastic 

or Sigma corer was used quite successfully on the slope and outer 

shelf. On the continental rise an Ewing type of piston corer obtained 

cores up to 10 meters in length. Large undisturbed sediment samples 

were collected on the shelf and slope using a Reineck type box corer. 

THERMAL STUDIES

The temperature probe used in the offshore studies consists of 

a thin (.5 cm) 3 m probe which contains 3 thermisters (internally) 

spaced at 1 meter intervals from the tip of the probe. The probe 

is driven into the sediment with a special drive shoe and guide as­ 

sembly which keeps the probe from bending. Thermister resistance 

was read from a precision Wheatstone bride. Results have been only 

fair. 

MISCELLANEOUS GEOLOGIC DATA

During the period of thaw and initial river overflow onto the 

shore fast ice in May and June of 1972, observations were made on 

the character of the sea ice and the ice/sediment contact (Is) in



the region of overflow. Concurrently river overflow material and 

river sediments were sampled (Mg). Other observations at this time 

included time lapse photography of the overflow phenomenon and aerial 

photography.

In 1971 photographs of the bottom (Cm) were obtained from an 

Ewing type bottom camera with fairly good results. An EG&G model 

210 camera system was used in 1972 achieving good coverage of dif­ 

ferent bottom types at varied depths with most of the stations 

having stereoscopic coverage. On the inner shelf a diver held 

Rollie Marine camera and MK 100 Subsea Strobe were used but poor 

visibility made it difficult for divers (Dv) to obtain good photo­ 

graphs .

Numerous sediment samples have been collected and observations 

made along beaches (Cs), on ice floes (If) and by diving (Dv) on 

the inner shelf. 

OCEANOGRAPHIC DATA

In order to study sediment dispersal and transport processes 

numerous observations were made of water characteristics; mainly on 

currents (Cu), temperature and salinity (Ts), turbidity, and on water 

samples (Wa) collected for particulate matter studies. Currents 

(Cu) were measured using a Geodyne model 102 self-recording Savonius 

type meter. Inshore currents were measured with a current cross and 

a Bendix model Q-9 Savonius meter with a deck readout. During the



1972 season 5000 bright orange drift cards (Dc) in water tight 

plastic bags were distributed. Profiles of light transmissivity in 

the water column were obtained using a Hydro Products model 620 

Transmissometer (Tx) and depth sensor connected to an X-Y plotter. 

During the seismic survey of the LOON in 1972 surficial temperature, 

salinity and transmissivity were measured at 15 minute intervals but 

these data points are not shown here. Water turbidity was measured 

with a standard Secchi disc (Sd) during some phases of the work.

Temperatures and salinities (Ts) were measured with a Beckman 

portable salinometer, model RS5. This instrument is reliable to +_ 

0.5°C and +_ 1 °/oo salinity. 

NAVIGATION

The inshore studies of the LOON and NATCHIK have relied on a 

variety of navigational techniques including one or more of the 

following: horizontal sextant angles, radar fixes and dead reckoning 

from known locations onshore. Probable position uncertainties of 

.1-.4 km near the coast and of as much as 2 km on the seaward end 

of some tracklines were evident. Navigation on the GLACIER was 

primarily by a satellite system, which has an error of less than 1 

km. Most positions established by the GLACIER are located within 

that error. 

DATA ANALYSES

The following laboratory analyses and data reduction are planned



or have been accomplished on information gathered to date.

(a) Examination of seismic profiles, side-scan and bathymetry 

records for Holocene sediment thickness, permafrost features, and 

ice gouging history and intensity.

(b) Textural and compositional analysis of sediments.

(c) Trace element and hydrocarbon content of selected sediment 

samples.

(d) Quantitative and compositional analysis of suspended 

particulate matter.

(e) Analysis of box cores and large diameter piston cores for 

sedimentary structures and deposit!onal history.

(f) Inshore oceanographic studies of temperature salinity, 

turbidity, currents and ice correlating field data with aerial 

observations and repetitive ERTS-1 satellite imagery. 
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KEY TO STATION OBSERVATIONS. FURTHER EXPLANATION GIVEN IN TEXT. 

Cm - Underwater camera -* bottom photos 

Cr - Core gravity, piston or box

Cs - Coastal samples - beach samples - observations 

Cu - Current observations using current meter or cross 

DC *  Drift cards released 

Dv - SCUBA dive location

Fm - Forams - sediment sampled for foraminifera 

Fz - Frozen - sediment sample frozen for chemical studies 

Gc - Geochemical analysis - hydrocarbon background 

Gr - Grab sample of sediments

Is - Ice studies - observations offshore fast ice 

If - Ice floe - sample of ice floe sediment

Mg - Miscellaneous geologic data - qualitative and quantitative 
observations

Pk - Plankton tow

Sd - Secchi disc measurement of water clarity 

Tp - Temperature probe

Ts - Temperature and salinity observations 

Tx - Transmissometer - observation of water clarity 

Wa - Water sample for particulate matter determination 

LOCATION AND FIELD NUMBERS

In the tables location numbers refer only to the locations plotted 
on the accompanying maps and are used only for plotting purposes. 
Field numbers are unique numbers and letters which we use to identify 
the sample or data and are assigned in the field.
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