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PREFACE~ Thi s report summarizes the scientific efforts ~ the
Deep Submergence Program at the Navy Electronics Laboratory, San
Diego, California. Since Its inception in 1Q58, the program has
been vitally concerned with development of techniques, Instrumen-
tation, and vehicles to fulfill its assignment - research of the
marine environment, from the continental shelf to the abyssal sea
floor.

While NEt’s prim ary Interests are in relating applied research data
In marine acoustics, biology, geology, and physical oceanography to
antisubmarine and submarine warfare projects, the Deep Sub-
mergence Program has also added significantly to man’s basic
knowledge of the ocean sciences.
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The Tyrrh enian Sea off Naples. Italy. was the site for bathyscaph TR IF Sit was purchased by the Office of Naval Research and assi gned ~ ~L c
evaluation dives funded by the Office of Naval Research during the to the Navy Electronics Laboratory in September 1958. The vessel Is L ..

summer of 1957. Object Ives: in situ studies of the deep ocean berthed and serviced at NEt’ s waterfront area, shown here. NEL
• environment and appraisa l of TR IESTE’ s capabilities as a deep-diving was selected because of the Laboratory ’s program and achievements ~research vehicle. The tests proved successful , and a research pro- In many types of underwate r studies; the presence of nearby deep- •

~ ~
gram using TRIESTE was recommended by the scient ists and military water diving sites; the year-round favorable weather and sea condi- -

personnel involved. tions; the excellent support facilities; and the proximity of other
oceanographic research centers.

~~- Oo Q
_ _ _  
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The deepest underwater observation s ever made by man were (3 (3
achieved during Project Nekton from November 1959 to January 1960. -•

Equip ped w ith a stronger, specially con structed observation sphere ,
1RIESTE made preliminary dives to 22,540 feet off Guam.

Climax of the Nekton series was the record dive in the Challenger —

Deep, 200 miles southwest of Guam. TR IESTE descended 35.800
- .  ‘, 1±5001 feet to the deepest known point In the oceans to fi nd a uni-

- 
~~~~~~~ formly flat sea floor composed of white, extremely fine material. A 35 11-. flat fish sighted on the bottom provided dramatic proof that the MIys-

4 • sal depths could support higher forms of life. For their historic 3 p~achievement, the major p.rtIclp.nts received presidential citation s.
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• I Project Nekton II in the Guam area (June-July IQbOi saw TRIES1T
/ outfitted with a Nansen water bottle rac k attached to her stern for

— 
. - I ex periments relating so und speed to temperature and salinity

throughout the wate r column . Also aboard were delicate Instru-/ ments for measuring gravi ty Ia bottom gravity value -g of 978.~331
I cm/ sec’ was found at a depth of 7496 teet( . Thus the bathyscaph

\ . f • \._,.- demonstrated her worth as a versat ile and stable plattorm from
/ / - which very precise measurements could be taken.
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A series of bathyscaph dives in the San Diego area In 1962 resulted in sufficient new data for nineteen formal
reports on BUSH IPS-assi gned prob lems , in acoustics , for example , the first ii, ~::u measurem ents of Sound
velocity and attenuation were made In bottom sediments deeper than 1(X) feet. Sound velocity and attenuation
probes attached to T RIEST E (rightl , pierced the sea floor and measured sound travel tim e ove r a 1-meter path

~~ 
46 centimeters below the water-sediment interface.
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Biological studies durIng 1962 revealed concentratIons of marin, animals in distinct layers. Chart
shows depth and daytim. vertical distribution of dominant organisms as observed from TRIESTE in
dive 1~ , 20 July . Rate of descent waS relatively constant Pigmentation and size of animals played
an Important role In determining population density.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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See floor topographic Investig ation s by TRIESTE , in The bethyscaph’s uniqu. ability to survey the deep-sea floor led to
the 1962 serIes, revealed extremely steep slopes off her use in the search for the nuclear attac k submarine THRESHER ,
San DIego . unch ertable by echo sounde• . and lost in the Atlantic Ocean off Boston on 10 April 1963. Techniques
established the occurrence of submarine erosional developed for replenishment-at-sea helped TRIES1E maintain round-
features and processes Of her botto m studies de- the-clock operations. Wreckag, later Identified as belonging to
termined the distrIbution and stabIlity of sedi ment THRESHER was found and photographed In 8200 feet of water. The
types. Pulsating deep- sea currents were observed bathyscapis’s mechanical arm retr Ieved copper plpl~,g and a fitting.
and recorded for the first time, Simultaneously, TRIESTI was the only vessel In the natIon capable of operating at
transducers an~ of h r  environmental sensing In- the depth the wreckage was found.
strulnents were tested at various depths. 

• . • .  ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ • .,s~~~ . ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ - - . -



Late In 1963, TR IESTE ’ s operational characteri stics were greatly improved by
addition of a completely redesigned float, constructed at Mare island Naval
Shi~ ’ard. The new float features recessed shot tubs and observation sphere.
Of her chang es Increase bottom t ime and payl oad by one-third , and permit

~
_. , operations In to uch higher sea states. The new craft was dedicated TRIESTE I i ,

at NFL on 17 Janua ry 1964.
‘— ‘

~~~~~~~~~ — A series of eleven test and scientific dive s off San Diego occupied the period
February to Mar ch 1964. New acoust ica l, biolog i cal , and geological data were
obtained. After (he last dive , the bathy scaph ‘ shipped out” for the Atlantic
where she made a detailed visual and photographic survey of the THRESHER
debris area. Search and Inspection techniques deveioped in this series will

• ‘ - 
‘
~~~~ be of great assistance to the Navy In Improving the operations of manned.

— — - _ - - ~.- ‘ — deep-search vehicles of the future,
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While TR 1ESTE Ii was on the East Coast, NEL scientists participated in an ONR- TI
sponsored probe of the Puerto Rican Trench. Lamont Geological Observatory,
Hudson Laborator ies, NF L and French scient ists, carried out biological and
geological studies aboard the French Navy bathyscaph ARCHIMEDE, shown
above. Deep-sea operation of sonar and navigation systems were also invest i-
gated. Gravity measurements and roc k samples taken may help explain the
origin of the eiongated trench which reaches the greatest known depth In the
Atlant ic Ocean -- 30, 180 feet

SI

40 A.

1

1 1 ’
Southern California to sea-floor depths as great as 13, 000 feet From the& batilyscaph’s observation sphere, determination of factors affecting sound

t 

W 

Early In 1965, TRIESTE ii extended the study of the continental shelf off

• speed and reverberation throughout the water column , measurement of the The fv~acoustic and physIcal properties of the ocean floor, and other research Is marint
being carried out In support of antisubmarine and submarine warfare techni
programs.
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~~1inter mediate depths to 1000 feet an, also being Intensively eamined A segment In the sea’s food chain is viewed from the Diving Saucerby HEL geologists, biologists, oceanographers , and acoust icians , In La Jo lla Canyon. After spawning, squids die and are cons um edwith th is leased, highly maneuver ab le, jet DivIng Saucer. A 6” by bottom organisms. Here, a flat fish Icenter, left) feeds on a deadmonth study of the continental shelf began in November 1964, In squidcooperation with Scripps institutIon of Oceanography, Naval Ord-
nance Test Station, Naval Missile Center , Pacific Missile Range,
and the Navy Underwater Sound Laboratory. The Investigations
ranged northward to Point Mugu, California , and southward to
Nayarit, Mexico, east of the tIp of Baja California.
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The future NFL Deep Submergence Program will continue to reflect the immediate and long-term needs of the Navy for detailed, accurate knowledge of themarine envIronment To provide this Information NFL combines competent scientific guidance and methods with the latest advancements In unders eastechnology. World map shows areas In which NFL scientists and technIcal personnel have participated In deep I,, situmarlne environmental studies.
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