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FOREWORD
This atlas is designed to fill the needs of naval planners and
ocean scientists as well as provide a convenient reference for
operational fleet units. It Is a reprint under one cover of the
charts and supporting material of the previously issued H.O.
Pubs 1301-S, 1302-S, and 1303-S. The atlas represents an in-
terpretation of sea-floor relief based en the meet accurate
sounding data and contour charts available. Many previously
uncharted "eamounts, other primary structural features, and
large physlegraphlc provincos are shown.
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BATHYMETRIC ATLAS OF THE NORTH PACIFIC OCEAN

INTRODUCTION The charts in this atlas were compiled by the Scripps In-
The U.S. Naval Oceanographic Office is indebted to Dr. stitution of Oceanography undernt N3 9-A-0072-

H. W. Menard and T. E. Chase for the general direction and 00-1with the U.S. Naval Oceanographic Office. Fun s were

supervision of the North Pacific bathymetric charting project. provided by the Office of Naval Research through the Long

This atlas is designed to fill the need of naval planners and Range Acoustic Propagation Program managed by Dr. J.S.

of scientists working in the many fields of ocean science Horsey.

(geology, geophysics, biology, and oceanography) for reliable
bathymetric detail in a convenient size for quick reference. The SOURCES OF DATA
charts in this atlas were previously published as a series of three The index-of-data charts show the most important sources
bathymetric atlases covering the North Pacific Ocean at a scale of data used. The blck-bordered areas indicate regions where
of approximately 1:4,500,000: the bottom topography has been studied in some detail by

H.O. Pub. No. 1301-S-Northwestorn Pacific (1970) marine geologists at various oceanographic institutions and
1302-S-Northcntral Pacific (1971) agencies. Uberal use was made of their published bathymetric
1303-S-Northeastern Pacific (1971). data and interpretations.

This series als is published at a scale of approximately The original echograms and adjusted navigational plots of
1:2400,000 as H.O. Pubs. 1301, 1302, and 1303. numerous expeditions conducted by Scripps Institution of

This atlas is en interpretation of the sea-floor relief based Oceanography were a major source of data for many of the
upon the most accurate sounding data and contour charts bathymetric charts.
available. The contour inttrval (200 fathoms)was selected to The U.S. Naval Oceanographic Office supplied plots of
show the greatest detail over mast of the area, consistent with sounding lines for each chart and microfilm copies of original
the chart scale, quantity of available soundings, and analog records and navigational tracks. Detailed Marine
navigational precision. However, these charts are not designed Geophysical Surveys in the northern Philippine Sea and data
for and should not be used for navigation. In addition to the from extensive surveys in the Sea of Japan also were provided
basic contour interval of 200 fathoms, the 1 00-fathom contour by the Naval Oceanographic Office.
Is shown as a dashed line, and contours at 20-fathom intervals Special charts prepared by the Naval Oceanographic Of-
are included in some regions having wide continental shelves ice for the PARKA (Pacific Acoustic Research Kaneohe-Alaska)
and wheo data ore sufficient to show this amount of dheil. experiments, as well as bathymetric data collected during the
The contours represent depths uncorrected for variations in the experiment, were used.
velocity of sound In seawater from the assumed moan irleocity The Pacific Oceanographic Laboratory of the Unvironmen-
of 400 ft/eoc (600 fm/soc). tel Sciences Service Administration provided U.S. Coast and .

The scale of the charts id4roximately 1:4,500,000 and Gooldtic Survey data from Operation SIAMAP in addition to
they are reduction of charts contoued at a scala of about numerous other survey and transit tracks throughout the
1:1,000,000. Names of v features an the charts con- region.
foe to emiondel.ns by the U.S. lard of Geographic Nautical charts publhed by the Naval Oceanographic Of-
Names. The outlines of Isands and ether land aoe wre taken flco and the U.S. Coast and Geodetic Survey provided nearshore
from Novel Oceenoglphic Office neutical chert of various detils around islands and reefs. Nautical and bathymetric
saes, chem publishod by the hydr grophik agencis of the United

The l of the dlo*duel het are shown on the in- Kingdom, Japan, Netherlands, and the Soviet Union provided
Aex of ct using the numbering system employed by the nershere soundings and 0o doelail in reas whom availabl
Naval Osmmqneerepc Office in Its Bttem Contour Cheo (IC) date wore spore. Some of the principal published sources of In-
seres in 1970 and 1971. formtian that were conultd are No"td below.
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Echo sounding equipment used to gather data far the that provided the most precisely located and accurately
charts included the Ede Corporation Sonar Sounding Set measured water depths are classified as primary data. Secon-

AN/UON-18; Westrex Corporation Mark V, X, and XV Precision dary data represent random tracks with poorer quality, less
Depth Recorders (PIDR); Thomas Gifft Company Depth Recorder reliable records, and less precise navigational positioning.
(GDR); Alden Electronic and Impulse Recording Equipment Dashed sections of the tracks indicate reduced reliability in data
Company, Inc., Precision Graphic Recorder (PGR); Alpine quality. A third category of depth data was used in areas lack-
Geophysical Associates, Inc., Precision Echo Sounder Recorder ing adequate sounding lines. This category includes soundings
(PESg); and Kelvin-Hughes Echo Sounder. from nautical charts, both domestic and foreign, and intorpola.

tion from published contour charts. Not all of the tracks are
EVALUATION OF DATA shown in some of the black-bordered regions indicated on the

All available data were evaluated for navigational preci- index-of-data charts.
sion and depth reliability. When original ochograms, or copies,
could be examined, record quality and sufficiency of annotation CONCLUSIONS
were also included in the evaluation. From this evaluation high- Those charts show many previously uncharted soamounts,
quality tracks were selected to form the framework or control to trends of other primary structural features such as trenches and
which the track data of poorer quality and random soundings ridges, and the approximate limits of some large physiographic
were refarenced. Only when the original data were available provinces.
far examiniation, and proved to be of the highest quality, were The charts presented here do not represent the final
they digitized for the computer data bank. definitive configuration of the sea floor. Many precise and

Some data in contoured chart form, in :he areas indicated detailed surveys will be needed throughout the world's oceans
on the index-of-data charts, were adapted to the scale and con- to give such complete coverage. However, the sale and contour
tour interval of new charts. Conversions to uncorrected fathoms interval used are sufficient to give as complete a sea-floor
were made, when applicable, utilizing Matthows' Tables. The portrayal as is commensurate with the available data and cur-
charts were compiled by standard cartographic techniques us- rent knowledge of submarine geologic structures and processes.
ing the Naval Oceanographic Office H.O. 3000 series mylar

platting sheets as base charts. Stable base materials were used
throughout the compilation. Coastline configurations were
taken from Naval Oceanographic Office nautical charts of REFERENCES
various scales. All data evaluation, selection, contouring, and Allen, C.R., 1962, Circum-Pacific faulting in the Philippines-
editing were done by marine geologists. Final drafting, data Taiwan region, Jour. Geophys. Rls., v. 67, p. 4795-4812.
preparation, and data digitizing were accomplished by Carsola, A.J., and Dietz, R.S.

geological and computer technicians. 1952. Submarine geology of two flat-topped northeast
Goenely accepted structural and tectonic theories were Pacific seamounts, Amer. Jour. Si., v. 250, p. 481-497.

applied in delineating bathymetric features and in ex- Chase, C.G., Menard, H.W., Larson, R.L, Sherman, G.F., and

tapolatlng where sounding data were Insufficient for detailed Smith, S.M.
paey . 1970. History of sea-fleor spreading west of Sao Call-

The charts are marked "do net use for navigation" faria, Geol. Sec. Amer. Bull., v. $1, p. 491-498.
because the dangers to navigatonm am not completely an- Chase, T.B.
noaed. 1966. Sea-fler topography of the contral eastern PF

In aiN to the smalleced trch charts on pages Ix, x, Ocean, U.S. Dept. of Intoer Circular 291, 33 p.
ix, trocks am shewn as a subdued gry overpsnt on eah con- Chase, T.I. and Menard, H.W.
teur het. The sounding bIes uwed in contouring aro daselfled 1966. Four fracture zones off Mexico, Pan Anerican Sym-

as "primary' or "sonoidary" datesrces. (Tis distinction Is peslm of the upper mant* (Grop N, Petrology end
not made an sot to the west of 160"L) The sounding lines Tecteec), p. 7-14.
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jChose, I.E., Smith, S.M., and Wild*, P. Ewing, J., Ewing, M., Aitken, T., and Ludwig, W.J.
1966. Western extensions of the Clarion and Molokai 1966. The crust and upper mantle of the Pacific area, Geo-
fracture zones. (paper presented at Goal. Soc. America physical Monograph 12, Am. Geophys. Union, Washing-Iannual meeting, San Francisco, Calif.) ton, D.C., p. 147-173.Chubb, L.. Fisher, R.L.
1933. Geology of Galapagos, Cocos, and Easter Islands, 1961. Middle America Trench: Topography and struc-
Bernice P. Bishop Mus. Bull. 110, p. 1-44. ture, Geol. Sec. Amer. Bull., v. 72, p. 703-720.

Dietz, 1.S. 1962. Pacific Ocean, in Yearboek Sci. Technol., McGraw-
1953. Marine geology of Northwestern Pacific: Descrip- Hill, New York, p. 384-390.Ition of Japanese Bathymetric Chart 6901, Gol., Soc. Fisher, R.L. and Hess, N.H.
Amer. Bull. v. 65, p. 1199.1224. 1963. Trenches, in The Sea, v. 3, Intericience Publishers,

Downwind Expedition. New York p. 411-436.I1958. International Geophysical Year, General Report, Fisher, .L. and Revolle, R.
No. 2, Nat. Aced. Sci., Nat. Res. Council, 58 p. 1955. The trenches of the Pacific, Sci. Amer., v. 193(5),

Economic Commission for Asia and the Far East, 1968, Report p. 36-4 1.
of Committee for Coordination of Joint Prospecting for Grim, P.J.
Mineral Resources in Asian offshore areas, Technical Bul. 1969. SEAMAP Deep-sea Channol, ESSA Technical Re-
Geol. Survey, Japan, v.1. port, EEL 93-POI. 2, p. 1-27.

Elvers, D.J., Mathewson, C.C., Kohler, R.E., and Moses, E.L. Hamilton, E.L.
1967. Systematic ocean surveys by the USC & GS ship 1956. Sunken isands of the Mid-Pascific Mountains, Gaol.
Pioneer 1961-1963: U.S. Coast and Geodetic Survey Sac. Amer., Mem 64, 97 p.
Operational Data Rep. C and GSOE-1, 18 p., 3 pis. Hamilton, E.L.

Emery, K.O. 1967. Marine geologV of abyssal plains in the Gulf of
1960. The sea off Southern California, John Wiley and Alaska, Jour. Geephs. Nos., v. 72. no. 16, p. 4189-4213.
Son Inc., Now York, 366 p. Harren, E.M. and Heirtzler, J.E.

Emery, K.O., Tracey, J.1., and Ladd, H.S. 1967. Sea-fleer spreading neaw the Galapao, .Science,
1954. Geology of Bikini and Nearby Atolls, U.S. Gaol. v. 158, p. 775.
Survey Prof. Paper 260A. 265 p., 73 pls., 11 charts. Heezon, B.C.

Engel, C.G. and Chase, T.E. 1962. The deep-sea floor, in Continental Drift (5.K. Eun-1965. Composition of basalts dredged from seameounts corn, editor), IntetonalI Geophysics Series 2, Aced.
off the west coast of Control Aricak, U.S. Gal. Survey Press, New Yorki and London, Ps. 235-288.I Prof. Paper 52KC p. C161-C163. Helrtzler, J.E., Dickson, 6.0., Herron, E.M.. Pitmnan, W.C., IN,

Engol, A.E.J. and Engel, C.G. and L. Pichon, X.I .1964. Igneous rocks of the Est PacifIc Else, Science, v. 1968. Marine magnetic anomnalies, geomagnetic field ro-
146, p. 477-485. versals, and metlons of the ocean floor and continents,

Erickson, 8.1N. and Grim, P.J. Jour. Geophys. Res., v. 73, p. 2119-2136.
1969. Profiles of Magnetic anomalies south of the Alou- Hows N.H., 1948, Maor sructura featuros of the western NorthII then Molnd Arc: Gaol. Smc. Amer. Bull., v. 80, p. 1287-. Paciis an Interpretatien of H.O. 5485, bathymetric chart,
139. Korea to New Gulnea, Gol. Sec. Amer. Bull., v. 59, p.

Eircksen, B.N., Naugler, P.P., and Lucas, W.H. 417-445.I1970. Empeor Fracture Zone: A newly discovered foa- Nlde, T.W.C., 1968, Data acquired during studies of the South
lure In the Centra North Paciic Nature, v. 225, no. Chsiuna s, (pen. comm.).
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Horn, DR., Delach, M.N., and Horn, B.M. Menard, H.W. and Fisher, R.L.
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graphy, Doctoral Dissertation, 173 p. Menard, H.W., Chase, T.E., and Smith, S.M.

Krause, D.C. 1964. Galapagos Rise in the southeastern Pacific, Deep-

1961. Geology of the sea floor east of Guadalupe Island, Sea Research, v. 11, p. 233.242.I
Deep-Sea Research, v. 8, p. 28-38. Menard, H.W. and Mammerkks, J.
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Kuenen, Ph. H., 1935, Geological interpretations of the bathy. Hawaiian Ridge, ESSA Technical Report, ERI 82-POL 1,
metric results, the "Snellius" Expedition, v. 5, pt. 1. 13 p., 1 chart.
1950, Marine Geology; Wiley, New York, 568 p. Nichols, H. and Perry, R.S.
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