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Scripps Institution of 
Oceanography – Highlighted in 
the Hydrographic Bulletin of 
Japan in 1950.  This underscores 
that the mapping of the Pacific 
Ocean has been an international 
and inter-organizational effort 
involving representatives from 
many nations including  the 
United States, Japan, Australia, 
New Zealand, Germany, Russia, 
Peru, Chile, Mexico and others.  
Besides academic and  
hydrographic agencies of many 
nations, the United States Navy, 
the USGS, and other 
organizations have been involved. 





The first bathymetric map of 
the Pacific Ocean -1877 by 
Augustus Petermann
showing tracks of the 
CHALLENGER, GAZELLE, 
and TUSCARORA



George Davidson’s 
map of the Monterey 
submerged valley, 
published in: 
Davidson, George, 
1897.  The submerged 
valleys of the coast of 
California, U. S. A., 
and of Lower 
California, Mexico.  
Proceedings of the 
California Academy of 
Sciences, pp. 73-103.  



First 3-D image of part of 
continental shelf and 
slope in Pacific Ocean.  
Sent to American 
Geographical Society on 
May 24, 1887.  Note 
highs to west of Cape 
Mendocino, Monterey 
Canyon and 
borderlands.  Also 
escarpments off Oregon 
coast.  Produced by 
Isaac Winston of the 
Coast and Geodetic 
Survey.  



1924 C&GS  Ships GUIDE , DISCOVER, and PIONEER  proceed to West 
Coast – conduct oceanographic work for Scripps during San Diego inport s-
conduct radio-acoustic ranging experiments– George McEwen of Scripps 
analyzes water samples for salinity helping develop first velocity tables-
install automatic tide gauge and RAR station on Scripps Pier



Francis Parker Shepard
1897-1985 .  Pioneer Marine 
geologist, mentor of Dietz, 
Dill, Stewart, Menard and 
others.  Longtime friend of 
Coast Survey – used data 
from Coast and Geodetic 
Survey and accompanied 
survey ships for over thirty 
years of career.  Made huge 
contributions to mapping 
and interpreting seafloor.  



Map accompanying:  Shepard, F. P. 1932.  Canyons South of Georges Bank.  
Pp. 39-40.  Bull.  Assoc. of Field Engineers U.S. Coast and Geodetic Survey.  

Fran Shepard’s First Marine 
Work with USC&GS 1932. 



Georges Bank Western 
Part Special Chart for 
Fishing Industry.  
Published July 1934.  
Unique for inclusion of 
colored bathymetry –
inverse of most color 
schemes.  Dark is 
shallow.  First electronic 
(radio direction finding) 
chart produced by C&GS.  
Included generalized 
canyons contoured by 
Shepard.  



Shepard, F. P.  1937.  GSA Bulletin, Vol. 48, no. 9, pp. 1349-1361.  First 
offshore salt domes discovered by C&GS , interpreted by Francis 
Shepard. 



T. Wayland Vaughan, second director of Scripps 
– 1924-1936 – C&GS tide gage on Scripps pier;

C&GS ships PIONEER, GUIDE, and DISCOVERER provided Scripps water, 
bottom, and plankton samples; special survey of Scripps Canyon  

In: Vaughan, 
1937. 
International 
Aspects of 
Oceanography. 
U.S. National 
Academy of 
Sciences.  
Note: Vaughan 
uses 
“trenches” to 
mean 
“canyons”. 



1939 - Prototype C&GS bathymetric navigation chart 5101A.  









In:  Shepard, 1955.  Delta-Front Valleys Bordering the Mississippi 
Distributaries.  Bulletin of the GSA, Vol. 66, pp. 1489-1498.  
Scripps Contribution No. 997. 



C&GS Ship DISCOVERER plowing across the Gulf of Alaska – 1925 
Beginnings of  a 15-year program to systematically map the northeast 
Pacific Ocean – Led to discovery of linear chains of seamounts and first 
study of characteristics of an oceanic trench



H. W. Murray, 1941.  Submarine Mountains in the Gulf of Alaska.  GSA Bulletin, 
Vol. 52.  Murray was first to publish detailed maps of groups of seamounts, first to 
study physiography of a trench, first to draw attention to Mendocino Escarpment.  



3-D model of Seamounts in the Gulf of Alaska 1947.  Harold 
Murray and Roy Elkins



Northern Holiday proved 
the western extension of 
the Mendocino Escarpment 
and the discovery of the 
Murray Escarpment, 
leading directly to Menard 
coining the term “fracture 
zone”.  Menard recalls that 
due to rough weather, 
Harris B. Stewart was 
lashed to a stool for 19 
hours straight while making 
crossings of the Mendocino 
Escarpment.  Stewart also 
directed the first survey of 
what became known as the 
Murray Fracture Zone at 
the end of this expedition. 





Robert Dietz –Adjunct Professor 
at Scripps 1950-1963.  Navy 
Electronics Laboratory 1946-
1963.  NOAA  AOML with Harris 
B. Stewart 1963-1975.  Coined 
term “seafloor spreading”, named  
Emperor Seamounts 1953 as 
result of year of study in Japan.  



Known as the Pioneer Survey, Menard 
called this ““... one of the most 
significant geophysical surveys ever 
made....” in his autobiographical 
memoir, “The Ocean of Truth.”  C&GS, 
Scripps, and Navy cooperative effort

August 4, 1955, Vacquier’s
magnetometer installed on 
C&GS Ship PIONEER



Deploying Victor Vacquier’s marine 
magnetometer.  Acknowledged Mason 
and Raff – Mason and Raff 
acknowledged Vacquier and Menard



SEAMAP – Result of NAS/NRC Report “Oceanography 1960-1970”.  
Systematic ocean surveys championed by Harry Hess, carried out by C&GS 
Ships PIONEER and SURVEYOR 1961-1973.  10-mile line spacing, LORAN-
C and satellite navigation.  



Harris B. Stewart, the 
greatest of the 
Scripps/Coast and 
Geodetic Survey/NOAA  
personnel.  First Chief 
Oceanographer of 
C&GS, brought 
scientific diving to 
NOAA, first director and 
founder of NOAA’s 
AOML, IOC delegate –
a Shepard student



Fran Shepard on the USC&GS Ship PIONEER – Indian Ocean 1964.  
Harris B. Stewart and Robert Dietz looking on.  



From: Menard, H. 
W.  1964.  Marine 
Geology of the 
Pacific .  



Robert Dietz and Robert Dill on  USC&GS OCEANOGRAPHER south of 
Australia 1967 – Both students of Shepard. 



Tom Chase’s first Pacific Atlas – BCF Circular 291 published 1968



Dr. Townsend Cromwell, Scripps Ph.D. , BCF 
Scientist Discovered Pacific Equatorial 
Undercurrent

Dr. Bell Shimada, Colleague of 
Cromwell, BCF scientist, pioneer
Fisheries ecologist 



John Knauss 1958 - “We have succeeded in measuring the flow of the Pacific 
Equatorial Undercurrent….  Measurements at different depths were made by 
suspending a modified Roberts current meter from a drifting ship…. Measurements 
were made from two ships, HORIZON of Scripps… and HUGH M. SMITH of Pacific 
Oceanic Fisheries Investigation, Fish and Wildlife Service….

“Three days after the completion of these measurements, Townsend Cromwell, who 
discovered the Pacific Equatorial Undercurrent in 1952 and gave it its present name, 
was killed in an aeroplane crash near Guadalajara, Mexico, on June 2, 1958, on his 
way to join another Scripps Institution oceanographic expedition at Acapulco.  We 
would like to suggest that this current be called the Cromwell Current.”

Scripps and Fisheries ships, C&GS technology. Bell Shimada also killed in this crash 
and had Shimada Seamount named for him.  John Knauss was on the Stratton 
Commission forming NOAA and was NOAA Administrator from 1989-1993. 

John Knauss
Scripps Ph.D 1959

Administrator of NOAA 1989 -1993
Dean of Graduate School of Oceanography of 

University of Rhode Island 1962-1987
Emeritus Professor of Oceanography URI



Plaque placed on Shimada Seamount by officers and crew of NOAA Ship BELL 
SHIMADA on its maiden voyage in 2010 - Possibly the only instance of a 
seamount receiving a commemorative plaque. 



George Sharman, Scripps Ph.D. 1976.   Member of Menard, Chase, 
bathymetric mapping team.  GEBCO member, former head of NGDC 
Marine Geology and Geophysics, presently Special Assistant for 
Communications.  Shown here as judge of 2006 Intel International 
Science and Engineering Fair. 







1983 -First GPS controlled Sea Beam 
survey lines.  Off Scripps R/V 
THOMAS WASHINGTON.  Dick Hey 
and Bob Tyce Co-Chief Scientists.  I 
was NOAA liaison to Scripps MPL and 
asked  by Tyce to see if I could get 
John LaBrecque’s Magnavox Y-set 
GPS going for navigation purposes.  I 
did through hours of button-pushing 
and got navigation solution to 
converge.  4-hour satellite availability 
each day.  This experience led directly 
to NOAA’s EEZ mapping project. My 
assignment at Scripps was due to 
Mike Loughridge (Harvard Ph.D. but 
Scripps field work) and Bob Dill who 
then was chief geologist for NOAA’s 
Ocean Minerals and Energy





50 years later - The continuation of Francis Shepard’s/C&GS discovery of Gulf 
of Mexico salt domes 



The Smith-Sandwell Connection –
Scripps/NOAA/National Geodetic 
Survey/Satellite Altimetry Lab 

Sandwell – A Coast Surveyor – first post 
Ph.D work with NOAA/National Geodetic 
Survey/descendant of old C&GS  -
President Section of Geodesy of AGU –
Bowie Lecturer AGU - Bowie C&GS 
captain/first president of AGU, chief of 
geodesy

Smith – Lamont Ph.D, pre-
Scripps Post-doc years



Smith-Sandwell satellite-derived Seafloor Topography Version 4.0  1996



Satellite-derived bathymetry – Version 8.2 2003



Hopefully there will be no end to the cooperative spirit between NOAA and Scripps 
that was epitomized by Francis Shepard and the old Coast and Geodetic Survey



Thank You!
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