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INTRODUCTION

The generation of accurate bathymetric maps is essential for the exploration and mapping of
offshore areas. As pant of the United States Geological Survey Exclusive Economic Zone (EEZ-SCAN)
program those parts of the Aleutian and Bowers Basins deeper than 200 m water depth and cast of the
U.S.--U.S.S.R. Convention Line of 1867 were surveyed during four cruises of the M/V Famella in sum-
mer 1986 and 1987 (Fig. 1; Carlson et al., 1987; Cooper et al, 1986; Gardner et al, 1986; Cooper et al.,
1987). Along with GLORIA (Ground Long-Range Inclined Asdic) long-range side-scan sonar, other
data routinely collected were 2-chanpe] air gun scismic reflection, gravity, magnetics, and 3.5 kHz and
10 kHz bathymetric data More than 40,000 line km of data weare collected over the Aleutian and
Bowers Basins (Fig. 2), The wracklines were laid out so that overlapping sonographs were obtained by
mraversing the mapped arca at an average speed of 8 knots. Nominal line spacings were 30km in water
depths greater than 2000 m, and 15 km or less on the slope or in areas with significant relief. The 10
kHz and side-scan sonar data with previous bathymetry maps were used 10 construct a new bathymetric
map of the surveyed area.

METHODS

Acquisition of Data

Bathymetric data were obtained during the EEZ-SCAN surveys with a 10kHz high-resolution bot-
om profiler. Water depths were measured at six minute intervels on an analog paper record. Water
depths were entered inwo the shipboard navigational sysiem, and two minute interpolated valucs were
calculated by computer. All depth data were corrected for sound velocity in water (Carter, 1980).

Previous surveys and bathymetric maps

Prior to the first EEZ-SCAN cruises to the Bering Sea.in 1986, bathymemric maps were prepared
from exisung data sets for use on the ship. Bathymetry data for the Bexing Sea were availablc in two
formats; published and unpublished bathymetric cherts (Fig. 3). and archived data stored on magnetic
tapes of navigation and digitized bathymetry data for all U.S.G.S. cruises in the Bering Sea (Fig. 4).

Two approaches 10 developing a new and accurate bathymetric map were taken. The first step
was 10 use the "navplt” program on UNIX, U.S.G.S. Menl Park, (McHendrie and Celluzi, 1987) to
computer-generate a bathymetric map of thc Bering Sea using the data from the archived magnetic
tapes. The second step was to digitize published and unpublished maps (Fischer et al., 1982; Gardner
and Vallier, unpub.; Nichols and Perry, 1966; Scholl et al, 1974; Schumacher, 1975) and merge

together 10 develop one map.

The distribution of dats srchived on magnetic tape was mocven in the Bering Sea (Fig. 4). In
some areas rackline coverage was dense and the bathymetric data abundani. In other areas coverage
was sparse or lacking calirely. The published and unpublished paper maps posed futher problems. A
major problem was the lack of continuity in scale, projection, contour interval, and depth units
(fathoms/meters) between the various maps. The published maps were digitized and combined with the
archived data points to créate an improved data base i an attempt to mitigate the deficiencies inherent
in the separate data sets. The EEZ-SCAN track-line coverage across the survey arca was uniform and
dense cnough 0 provide a congistent data sei over the survey grea By combining both data sets an
sccruate batymetric map of the Alcutian and Bowers Bagins was prepared. data

The digitized bathymerry from the published and unpublished maps were ploned on-a common
base and the uncorrected 10 kHz water depth values, from EEZ-SCAN surveys, were overlayed on this
base. Uncomrected water depth values were used for two reasons. (1) Uncertainty as to whether water
depth values wese corrected for changes in sound velocity with depth, and if so what correction factors
were used, or uncorrected data were used to construct the various published and unpublished maps. (2)



The uncorrected EEZ-SCAN values in general agread very well with most of the published maps, espe-
cially the two most detailed and accurate maps in the area (Fischer et al,, 1982; Perry and Nichols,
1966). The difference between corrected and uncorrected water depths for the EEZ-SCAN data is about
1 to 5 meters in the basin and up o 50 m on the slope. This difference between corrected and
uncorrected water depths does not affect the trend of the isobaths. The small shift in position between
~ some corrected and uncorrected isobaths is not significant relative 0 the accuracy and precision of navi-

gation fixes, which are accurate to within a few hundred meters for the 1986 cruises, and less than 200
m for the 1989 cruise.

The coverage and type of data used for the generation of the published and unpublished maps
could not be quantitatively evaluated. Even though the data used (o constroct an individual map might
be very good, the quality of daiz between maps was inconsistent and unknown. The navigation and
bathymeoy data acquired during the EEZ-SCAN cruises is consistent berween cruises and is of high
quality. Therefore, the digital data from the EEZ-SCAN cruises were weighted maore when repositioning
contour lines. The re-interpreted maps were hand contoured at 100 m intervals, and digitized at a scale
of 1:375,000. The data were re-plotied, after being digitizied, at the same projection and scale as that of
the shipboard (unprocessed) GLORIA mosaic so that it conld be used as an aid in editng the shape and
directon of bathymetric contour lines.

The GLORIA mosaic provides an unprecedented view of the locations and shape of physiographic
features on the floor of the Bering Sea Because the EEZ-SCAN bathymeric data were derived from
widely spaced linear tracks, the precise location and shape of physiographic features on the bathymetric
map had to be interpreted between track lines except at those positions directly under the ship’s track,
Physiographic features on the bathymetric map cauld be more accurately positioned using the GLORIA
mosaic as a guide. The isobaths were reinterpreled, using side-scan imagery as a guide, o product a
mare accurate rendition of the seafloor. The final editing was done graphically using 8 navigational edit-
ing program developed by Clint Steele (unpub.) of the U.S.G.S.

CONCLUSION

Resulting bathymetric map

The bathymetric map constructed by the above methods is shown in Figure 5. This map has been
produced in the Lambert Conic Conformal projection st a scale of 1:2,000,000 with a contour interval
of 100 meters. The digital data base, however, permits the map to be reproduced at any desired scale

and projection.

Availability of data.

A computer tape of the digitized water depths used to construct the bathymetric map in this repaort
is available for purchase from the National Geophysical Data Center, Boulder, CO 80302.

ACKNOWLEDGEMENTS

The authors thank Carol Madison and Graig McHendde for their efforts in writing the digitizing
programs and Clint Stezle who made adjustments 1o his navigational editing program so that it would
accommodate the bathymetry data. Doug Rearic and Shawn Dadisman help edit the bathymetry data
Brian Swanson did an excellent job of digitizing pant of the Alentian Islands,

REFERENCES

Aleutian Islands and Alaska coastline contours are part of the Pacific Marine Geology (PMGVAX)
coastline dats base.

Ca.fisou PR., Marlow, M.S,, Parson, LM, and Somers, M.L,, 1987, GLORIA investigation of the
Exclusive Ecoramic Zone in the decp Bering Ses, M/V Famella cruise F2-86-BS, S July



(0 4 August 1986: U.S. Geological Survey Open-file Report 87-72, 15 p..

Carter, DJ., 1980, Echo-sounding cofrection tables; Published by the Hydmgmpluc Department, Minis-
try of Defence, Taunton, England; Third Edition.

Cooper, AK., Hunter, R.E., Hugget, Q., and Harris, M., 1987, GLORIA study of the EEZ off Alaska --
southern Bering Sea, Bowers Basin, initial report for cruise F1-87-BS: U.S. Geological
Survey Open-file Report 87-579, 20 p..

Cooper, AK., Stevenson, AJ., Kenyon, N.H., and Bishop, D., 1986, GLORIA swmdy of the Exclusive
Economic Zone off Alsska -- southern Bering Sea: initial report for cruise F4-86-BS, 3
September 1o 30 Septamber 1986: U.S. Geological Survey Open-file Repont 86-596, 11

p..

Deeter, G. B., Degnan, C. H., and Stecle, W. C,, in press, The archival of marine geophysical data; U.S.
Geological Survey Open-file Repart.

Gardner, J.V., Karl, H A., Huggett, Q.. and Harris, M., 1986, Cruisc repon for EEZ-SCAN 86 cruise
F3-86-BS, Zhemchug Canyon and the central Alentian Basin, Bering Sca, August 6
through September 1, 1986: U.S. Geological Survey Open-file Repont 86-597, 9 p..

Gardner, J. V., and Vallier, T.L., unpublished, Batbymewry map of the eastern Bering Sea, scale
1:1,000,000, 400 meter contours.

Fischer, J.M., Carlson, PR., and Karl, H.A., 1982, Bathymetric map of the Navarin Basin Province:
U.S. Geological Survey Open-file Report 82-1038, 11 p., 1 map, scale 1:1,000,000.

McHendrie, G., and Celluzi, P., 1987, Navigation plotter: A generalized mapping and spatial data plot-
ung system; U.S. Geological Survey Release 9.5; UNIX and VMS formats; Processor:
F77.

Nichols, H., and Perry, R.B., 1966, Bathymetry of the Aleutian Arc, Alaska; U.S. Department of Com-
merce Environmental Scicnce Services Administration Coast and Geodectic Survey,
ESSA Monograph series 1-6, Scale 1:400,000; contour interval - Bathymerry: 50 fathoms,
Topography: 30 feet; Datum: N.A. 1927; Projection: Transverse Mercator.

Pratt, R., and Walton, F., 1974, Bathymetric map of the Bering shelf: Geological Society of America;
Lambent Conformal Projection, Standard Parallels 52° 30° N and 68° 30" N

Scholl, D. W., Alpha, T. R, Marlow, M. S., Buffington, E. C., 1974, Base map of the Aleytian - Ber-
ing Sea region : U.S. Geological Survey Miscellaneous Investigations Series, Map 1-879,
Scale 1:2,500,000.

Schumacher, Glean M., 1975, Bathymetry map of the Aleatian - Bering Sea Area: U.S. Geological Sur-
vey Open-file Report 19585, scale 1:2,500,000.

Steele, W. C., unpublished program, NAVED: Interactive navigation editing program; UNIX and VMS
formats; Processor: F77.

Figure 1: Map of EEZ-SCAN survey srea. Cruise indentifications indicatzd in respective blocks.

Figure 2: Trackline map of the four EEZ-SCAN cruiscs for the Bering Sca F2-86-BS, F3-86-BS, F4-
86-BS and F1-87-BS, Lambert Conformal projection at a scale of 1:10,000,000.



Figure 3: Index map of published and unpublished bathymetric maps that were digidzed.

Figiire 4: Trackline map of cruises mn in the Bering prior to the EEZ-SCAN surveys, Lambert Confor-
mal projection at a scale of 1:9,000,000.

Figure 5: Bathymetry map of the Aleutian Basin and Bowers Basin, Lambert Conformal projection at a
scale of 1:2,000,000.



Yo

400 400

° o0 200 300 .

RILOMETERS

Figure 1: Map of EEZ-SC .
p AN survey srea. Cruise indentifications indicated in respective blocks

i



“000'000'01:1 Jo 8% ¥ 38 uopfo
TBu0)uo) 1QUIE] ‘SH-L8- 14 PUB SA-98-pd ‘SH-98-€d ‘SA-98-Td
®s Saeg Ap 0] SNRD NYIS-ZTH moj a1 )0 dew sy iz amdyg




A pezuBip ana
:egagigz&aeiga&%&agaaﬁ

oo . ._l—mb.m—\ oent- 8.2.-7 oo“pn\n‘o?zv-—n oo.wp“—l oow;.__r.. oo_.on. 8.0"&_ 8.1_ 8&: SUbo ] ON.M
00° QG
st LN
00" 3 |° . 00" g
L o+ o+ + 4
- $161 1OYIS
00759
" “ =~
_8.8
— o+t
’ % ' 8
P 2861 ‘18yosiy .
+ + + + +
+ oy,
M g Wed "ros
OO " mw S.R—Toa.wﬁ.an.or.bo.mp—»g.l_bo.wr_bo.?~| ooT0al 00"l %0841 00" ng 1 8.&2 oo ) mw

00" h31- Q0" 041



. '000'000'6°1
30 9@ ¥ % vogdolaxd EULOIUC) WAQUIET] ‘sAoAms NYOS-Z3d
2p o1 Jopad Fupog Hp K LN SEMD J0 dem SuERl] Sy andp]

- og-0L1- 00 3L+ 00T NI~ 007341~ 00°8L 1~
. _O)"s'
po” 391



