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INTRODUCTION

During September, 1978 the R/V KARLUK was used in a systematic survey of
the size and configuration of the "Boulder Patch” in Stefansson Sound,a unique
type of sea floor within the Beaufort Sea shelf area between Cape Halkett and
Flaxman Island. The Boulder Patch is characterized by a surface veneer of
pebbles, cobbles, and boulders, up to 2 m in diameter, and supports a rich and
varied benthic community.

Recognition of the fact that the Boulder Patch represents a unique
biological environment, largely protected from the forces of the ice,
characterized by very slow rates of deposition, and containing a suitable
substrate for benthic organisms, has led to the possibility of providing
special protection for this area. A marine biological research project
initiated in 1978, is making a comprehensive study of the marine fauna and
fauna and flora in several locations within the Boulder patch.

The presence of the Boulder Patch with a rich marine fauna was originally
established on the basis of surface samples collected in 1971 and 1972,
followed by three diving traverses. During the summer of 1973 the R/V LOON,
equipped with side-scanning sonar and subbottom profiling equipment, was used
in an attempt to define the extent of the Boulder Patch. This attempt was
unsuccessful due to poor detection of boulders on the sonar. Research
continued in 1976 when several vibracores were taken in the vicinity, one of
which was in the middle of an area known to contain boulders. Also, an
additional SCUBA dive was made in this area. In the summer of 1978 the R/V
KARLUK made a systematic survey of the Boulder Patch and found that it was

relatively free of ice.



In this report all available data from previous years and that obtained
in 1978 have been compiled and analyzed. The report also contains a short
discussion on the origin of the Boulder Patch, possible locations of similar
patches of boulders, information about present and past ice rafting, and
evidence from the Boulder Patch indicating the absence of modern sediment
deposition across the Sagavanirktok Delta front.

METHODS

Station locations and survey tracks pertinent to this study are shown in
Figure 1. The legend identifies types of survey equipment operated along the
individual traverses. The equipment includes: side-scanning sonar, the
Raytheon RTT-1000 system with both a 200 kHz narrow-beam transducer for
bathymetry and a 7 kHz transducer for subbottom information, a Uniboom
subbottom profiling system, and a Simrad "Partner Sounder" operating at 38
kHz.* The essential elements of the trackline survey and location of
vibracoring stations were controlled with a Del Norte trisponder system for
navigation, and the fixes are accurate to within + 5 m. Surface sediments
were usually collected with grab samplers. In some cases a gravity corer was
used, but penetration was always less than 20 cm. These sampling stations
were fixed with sextant angles, dead reckoning, and radar. Their accuracy
could be in error by as much as 600 or 700 m.

The analysis and discussion of vibracores are presented by Barnes et al.,
(1979). The descriptions of all surface sediments collected by these various
techniques are shown in figure 1 and the percentages of gravel, sand, and mud
in the samples analyzed are given in Appendix A. Most dives in this area were
made in 1976. Reports on these dives, generally coupled with pre-dive surveys
*Any use of trade names and trademarks in this publication is for

descriptive purposes only and does not constitute endorsement by
the U.S. Geological Survey.



using side-scan sonar and other techniques, were given by Reimnitz and Toimil
(1976a, and 1976b). Reports on earlier dives made in the Boulder Patch are
given in Appendix B.
RESULTS

The most reliable trackline survey tool for delineating the presence or
absence of boulders is the Simrad depth sounder. Samples of such a record are
shown in Figure 2. The Simrad bottam signal in the area of the Boulder Patch
is characterized by elongate return signals, "whiskers" pointing downward, and
slight surface roughness. The reliability of these criteria for recognizing
the Boulder Patch was verified by four dives. An example of the Raytheon RTT-
1000 record is given in Figure 3. On calm days the fathogram obtained with a
narrow beam transducer shows rough relief within the Boulder Patch, with
individual boulders shown as spikes. But in general the Boulder Patch is not
as clearly defined on the Raytheon records as in this example. The 7 kHz
subbottom records printed slightly below the fathogram are generally of little
use in defining the Boulder Patch. An example of an exceptionally good
sonograph is shown in Figure 4. On the left side of this figure is a 200-m
wide zone with just a few scattered boulders shown as small black spots. The
rest of the sonograph shows a large number of boulders as very small point
source reflectors and a generally dark background suggesting coarse-grained
material. A few 3-5 m diameter patches of low bottom reflectivity probably
represent small pockets of muddy sediments among the boulders. The sonograph
also shows small, irregular lineations that trend obliquely across the ship's
track. These lineations are probably small ice gouges. The small size of the
ice gouges here may be due to the lack of modern marine sediment and a very
firm bottom. The irregularity of the gouges is attributable to the
topographic local deflection of ice floes by the rough relief in the Boulder

Patch. 4
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