
























































































































NOAA FLEET - SUMMARY AND DESCRIPTION OF VESSELS 

Year Length Disp. Range Total Home 
Name Class Built Feet Tons N. Mile Berths Port Program Use - Observations 

OCEANOGRAPHER 1966 303 3,959 15,200 110 Seattle Oceanographic: hydrography, magnetism, gravity, temperature, 
bottom photography, bottom samples, bathymetry, meteorology, 
water samples, biology, coring, 5 labs, computer controlled 
data acquisition. 

DISCOVERER 1966 303 3,959 15,200 110 Seattle Oceanographic: hydrography, magnetism, gravity, temperature, 
bottom photography, bottom samples, bathymetry, meteorology, 
water samples, biology, coring, 5 labs, computer controlled 
data acquisition. 

RESEARCHER 1970 278 2,772 13,000 79 Miami Hydrographic: magnetism, gravity, meteorology, coring. 
bathymetry, seismic, biology, water samples, submersible 
launch, 7 labs, computer controlled data acquisition. 

I 
6", 

SURVEYOR 1960 292 3,150 12,800 129 Seattle Hydrographic: bathymetry. magnetism, gravity, currents. 
water samples. seismic, biology, 4 labs. 

CJ, FAIRWEATHER II 1968 231 1,800 8,000 78 Seattle Hydrographic: bathymetry, BT, water samples, bottom 
sampling, currents, magnetism, 2 labs. 

RAINIER II 1968 231 1,800 8,000 78 Seattle Hydrographic: bathymetry, BT, water samples, bottom 
sampling, currents, magnetism, 2 labs. 

MILLER FREEMAN I I 1967 214 1,782 16,000 43 Seattle Fisheries: high seas 
chemistry, 5 labs. 

trawling, biology, plankton, water 

HT. MITCHElL II 1967 231 1,800 8,000 78 Norfolk Hydrographic: bathymetry, BT. water samples, bottom 
sampling, currents, magnetism, 2 labs. 

PEIRCE III 1963 163 760 4,500 40 Norfolk Hydrographic: bathymetry, BT, water samples. bottom 
sampling, currents, gravity, plankton, 3 labs. 



, 2 labs. 

" 

WHITING III 1963 163 760 4,500 40 Norfolk 	 Hydrographic: bathymetry, BT, water samples, bottom 

sampling, currents, plankton, 2 labs. 


McARTHUR III 1966 175 995 6,400 40 Seattle Hydrographic: tides, bathymetry, BT, water samples, bottom 
STD, plankton, magnetism, 3 labs. 

DAVIDSON III 1967 175 995 6,400 40 Sea ttl e 	 Hydrographic: bathymetry, BT, water samples, bottom 

sampling, currents, plankton, magnetism, 3 labs. 


OREGON II III 1967 170 906 10,700 29 Pascagoula 	 Fisheries: high seas trawling, exploratory fishing. 

biology, oceanography, 5 labs. 


GEORGE B. KELEZ IV 1944 177 936 7,300 25 Norfol k 	 Oceanographic: bottom sampling, currents, STD, BT, fishing, 

ALBATROSS IV IV 1962 187 1,089 9,000 36 Woods Hole Fisheries: hydrography, dredging, acoustic, bottom 

ing, biology, 5 labs. 


TOWNSEND CROMWELL IV 1963 163 652 10,000 21 Honolulu 	 Fisheries: trawling, biology, chemical, oceanography, 3 labs. 
G" 

DELAWARE II IV 1968 155 680 8,000 23 Sandy Hook 	 Fisheries: stern trawler, otter trawls, bongo nets, neuston 
nets, biological, wet lab. 

FERREL IV 1968 133 360 2,700 18 Norfolk 	 Current Survey: current direction and speed, temperature, 
salinity, depth, meteorological. 

DAVID S. JORDAN IV 1965 171 890 9,000 29 San Diego 	 Fisheries: trawling, biology, hydrography, coring, acoustics, 
3 1 abs. 

RUDE V 1966 90 190 800 10 Norfolk 	 Hydrographic: RUDE and HECK operate together for wire drag 
surveys, 10,000 ft. wire, 2 launches. II

:f
HECK 	 V 1966 90 190 800 10 Norfolk !I 
OREGON V 1946 10O 410 4,800 15 Kodiak 	 Fisheries: purse seiner, high seas fishing, biological, 

t' 

physical oceanography, plankton, bottom trawl. 
il 
1,\\JOHN N. COBB V 1950 93 250 4,800 13 Seattle 	 Fisheries: purse seiner, high seas fishing, biological, 
I! 

physical oceanography, plankton, bottom trawl. !I 

I 
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MURRE II VI 1943 86 295 1,800 9 Juneau Fisheries: oceanography, biology, freight hauling, 2 labs. 

GEORGE M. BOWERS VI 1955 74 125 2,000 10 Miami Fisheries: shrimp trawler, oceanography, fishing, 1 lab. 

Program Managed NOAA Ships 

RORQUAL VI 1942* 65 90 1,600 6 Sandy Hook Fisheries: physical oceanography, trawling, plankton, 
sampling, diving, coring. 

bottom 

KYMA VI 1942 65 9() 1,600 6 Sandy Hook Fisheries: physical oceanography, trawling, plankton, 
samplinq, divinq, coring. 

bottom 

VIRGINIA KEY VI 1952 65 90 1,600 6 Miami Oceanographic: STD casts. XBT casts, bottle casts. 

SHENEHON VI 1953 65 90 2,100 8 Detroit Limnology: temperature, hydrography, bottom sampling, waves, 
meteorology, bathymetry, 1 lab. 

G"
(\~ 

Class I 
Class II 
Class III 
Class IV 
Class V 
Class VI 

* converted 1961 

5501-9000 HPT 
3501-5500 HPT 
2001-3500 HPT 
1001-2000 HPT 
500-1000 HPT 

up to 500 HPT 

HPT numerical sum of vessel shaft horsepower plus gross tonnage 

'. 



HYDROGRAPHER (built in 1931), and the PIONEER (converted in 1943). The old 
age, inefficiency and poor condition of most of the vessels was a deterrant 
to carrying out mission requirements, much less meeting the requirements for 
needed new ocean surveys. 

This situation, coupled with the growing interest in ocean research and ex
ploration, brought about a number of proposals for a long-range program of 
oceanographic shipbuilding for government agencies, nonprofit research organ
izations and educational institutions. Fortunately for the United States, 
the decade of the 1960 l s saw a large increase in the number of its ocean 
exploration and survey vessels. 

In this 10-year span from 1960 to 1970, the Survey commissioned 14 new vessels, 
all designed and constructed to meet specific program requirements in hydro
graphic and oceanographic surveying. While the number of new vessels alone 
was significant, of more importance was the capability to carry out multiple 
marine research and exploration programs of the new ESSA earth science and 
oceanographic laboratories which came into being in 1965. 

Shortly after establishment of NOAA late in 1970, the Office of Fleet Opera
tions was organized in the Survey to manage the NOAA fleet, and program
related ships, which at that time totalled 32 vessels. This included the 15 
hydrographic and oceanographic vessels previously operated by the Survey. 14 
fisheries vessels previously under the Interior Department's Bureau of Com
mercial Fisheries, and three vessels previously operated by the Corps of 
Engineers for survey in the Great Lakes. The Office of Fleet Operations is 
responsible for operational support of NOAA vessels at the Atlantic Marine 
Center at Norfolk, Virginia, and the Pacific Marine Center at Seattle, Wash
ington. In addition, ships are berthed at Miami, Florida; the Lake Survey 
Center in Detroit, Michigan; and National Marine Fisheries labs in Brunswick, 
Georgia; Sandy Hook, New Jersey; Kodiak, Alaska; Pascagoula, Mississippi, 
Woods Hole, Massachusetts; Honolulu, Hawaii; San Diego, California; and 
Juneau, Alaska. 

Between 1970 and 1973, seven vessels were deactivated primarily for budgetary 
reasons, and two of these were subsequently sold. The five remaining vessels 
have been reactivated. At the time of this report, the NOAA fleet and the 
program managed vessels totalled 29 vessels. These are tabulated on the next 
pages. The original cost of the 25 vessels in the NOAA fleet was $76 million. 

The current budget for operating the 25 vessels and providing shore base 
support is $32 million. This provides for approximately 4,500 days at sea 
in support of hydrographic and bathymetric surveys, oceanographic data acqui
sition, marine charting, research and assessment of living marine resources, 
dynamic water column surveying, and outer continental shelf surveys. These 
are programs of the Survey, the NOAA Environmental Research Laboratories, and 
the NOAA National Marine Fisheries Service. 

Foremost in the NOAA fleet are the 303-feet-long OCEANOGRAPHER and DISCOVERER-
$10 million (1966 dollars) floating laboratories, outfitted with the latest 
electronic and oceanographic instrumentation and capable of virtually any 
oceanographic, biological, meteorological and hydrographic observations and 
measurements. Both ships are outfitted with closed circuit television in the 
machinery spaces, centralized engine room control, a sophisticated computer 
for both ship operation and for collecting and processing of marine data. Deep 
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sea anchoring equipment and a 400-hp bow thruster enable the ships to carry 
out deep ocean coring. dredging, bottom profiling, and photography at fixed 
positions in extreme ocean depths. These ships can operate for 150 days at 
sea with a cruising range of 15,200 miles to carry out a great variety of 
ocean data acquisition projects. The three oceanographic winches carry more 
than 22 miles of mechanical and electromechanical cable. Each ship has over 
4,100 square feet of laboratory space--gravity, oceano~raphic, photographic,
plotting room, and meteorological. 

When the ship is underway, the data acquisition system secures, records, and 
processes geological, geophysical, oceanographic, hydrographic, and meteoro
logical data on a routine basis; ship position is logged continuously; and 
the computer can be used for concurrent processing of nonroutine scientific 
data. When the ship is on-station, the data acquisition system samples and 
processes data sensed by shipboard instruments and by an underwater multi 
sensor package. The automatic data processing system frees many specialists 
from the routine task of sorting and analyzing a great amount of data, a task 
which usually consumed months of painstaking effort. 

The equipment measures and records the ship's course and speed, magnetic field 
intensity. gravity, surface current and temperature, temperature at depth, and 
ocean depth. 

Subbottom profiles can be taken while the ship is underway to show structure 
of the ocean floor beneath bottom sediment. The ship takes water samples at 
various depths and is equipped to obtain 100-foot core samples from the 
deepest ocean floor. A unique feature of these two vessels is a bow chamber 
15 feet below the water line with six glass ports for underwater viewing. 

The RUDE and HECK, the only wire drag vessels in the United States, are 
specifically designed to locate underwater hazards to navigation. Operating 
up to distances as much as a mile apart, they tow a steel wire suspended by 
buoys at depths up to 100 feet to locate and indicate clearance depths over 
obstructions. 

The FERREL is specifically designed to carry out tidal current observations 
and dynamic water column surveying. 

Although eight vessels were designed and outfitted specifically to carry out 
hydrographic surveys, most vessels in the NOAA fleet can be used to secure 
hydrographic data. likewise, all vessels have some capability to secure 
oceanographic data, as required. 

Marine Centers Established 

For many years, Survey ships have berthed at various docks in the Norfolk, 
Virginia, area and the Seattle, Washington, area. In the early 1960 1 s, plans 
were started for a marine center in each area which would have dock facilities, 
offices, shops, laboratories and storage areas, and would consolidate all 
Survey functions being carried on at different locations in each area. 

Operations at the present site of the Atlantic Marine Center (AMC) in Norfolk 
began in 1961. Since that time, the number of personnel has increased from 
18 to 140. Today, this Center operates ship bases at Norfolk and Miami, 
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operates shore facilities for processing.oceanographic data and compiling 
photogrammetric survey data, directs the operations of ocean survey vessels, 
and directs field survey operations. Plans have been drawn for expanding 
the piers, office space, warehouses, and ship repair facilities at the AMC. 

The Survey moved into the present Pacific Marine Center (PMC) facilities in 
Seattle in 1963. This Center carries on essentially the same functions as 
the AMC. Plans are now being finalized to relocate all present PMC operations 
and several NOAA West Coast operations into a northwest center for oceano

'. 	 graphic, fisheries and weather activities at a 100-acre site at Sand Point on 
Lake Washington. 

The Lake Survey Center (LSC) at Detroit became a Survey facility in 1970 when 
it was transferred from the U.S. Army Corps of Engineers with the formation 
of NOAA. The LSC directs hydrographic surveys and land survey operations, 
processes and verifies survey data for charting, maintains the water level 
network, maintains vertical geodetic control network files, provides marine 
engineering services, and operates survey vessels. 

Automated Shipboard Survey Systems 

Following World War II, hydrographic surveying methods improved radically. 
New electronic echosounding equipment provided consistent, continuous and 
reliable depth soundings. Electronic navigation and position control systems 
increased the accuracy of vessel course and location. While these advancements 
did much to enhance the accuracy and completeness of hydrographic surveys, the 
recording, processing and plotting of survey data was severely impacted. 
These steps still had to be done manually. The application of computers to 
automate these data processing steps offered many possibilities to improve
productivity and reduce the time required to publish new nautical charts. 

In 1960, a program was initiated to develop a computer-assisted system of 
data acquisition and processing. At first, the data acquisition capability 
was limited to semiautomatic and manual data loggers which produced punched 
paper tape to be further processed ashore. These early field techniques were 
developed aboard the Survey ship HYDROGRAPHER in the Gulf of Mexico under 
the command of Cdr. Raymond M. Stone. This computer-assisted system became 
operational in 1963. 

The paper tapes were sent to the Pacific Marine Center in Seattle where they 
were processed by an IBM 1620 computer into punched cards. The final survey 
soundings were then plotted by a Gerber digital plotter, which was soon dubbed 
the "IRON ENSIGN," as a result of its untiring performance. 

With the advent of reasonably priced mini-computers and the initiative and 
determination of Capt. Emerson E. Jones, the Survey was able to improve the 
data acquisition part of the system by installing a prototype hydrographic 
computer/plotter configuration aboard the Survey ship WHITING in 1967. 

In 1969, experimental computerized equipment was installed on a high-speed 
59-foot survey launch under the direction of Cdr. Clinton D. Upham. This 
application proved that large-scale hydrography could be conducted at speeds 
up to 20 knots using commercially available hardware and regular Survey per
sonnel. Productivity was increased 25 percent in addition to data plotting 
in real-time. 
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Last year, a laser-raster production plotter was installed for production of 
chart reproduction negatives directly from the digital nautical chart data 
bank. These negatives are used for preparation of chart printing plates. 
The total nautical chart automation project is scheduled for completion by 
1980. The 5-table digitizing system and the laser-raster plotter are the 
first units of their types in operation for production of charts. 

Tide Observations and Predictions 

In 1966 the electronic digital computer was first used for computation of 
standard published tide predictions, using computer programs developed by 
Robert A. Cummings, D. Lee Harris, and N. Arthur Pore. About the same time 
the Survey started a program of replacing analog recording tide gages with 
a new electro-mechanical digital tide gage which records tide levels as 
punches on a special chart in standard binary-decimal code. This data format 
significantly reduces data processing time by eliminating the manual conver
sion of analog chart traces to digital form. Approximately 70 percent of the 
132 control stations and 486 secondary stations for the United States shore
line are now equipped with the new instrument. All stations are scheduled 
to have the new instrument as funds are made available. 

The Survey is presently conducting engineering research, development, testing 
and evaluation to further improve the digital tide gage, to develop a digital 
recording pressure-sensing tide gage, and to further improve the automated 
processing of tide data. Program plans call for 78 additional primary control 
stations and a fourfold increase in secondary and tertiary stations. This 
increase in tidal observations will greatly benefit the quality and geographic 
coverage of the prediction tables. As new stations are observed and previous 
stations are reobserved, each is evaluated for use in improving predictions. 

The present international tide prediction tables published by the Survey are 
based on 251 reference stations and about 8,000 subordinate stations. The 
Survey continues to be the national focus for research in tide-related pheno
mena. In 1963 a group was established in the Survey to conduct tide and ocean 
research. It was headed by Bernard D. Zettler, who is noted for his basic 
research in the fundamentals of tides. Three years later this group was 
transferred to the ESSA Institute for Oceanography, with the Survey still 
required to conduct applied research in the tides area. In 1972 a Survey 
committee was organized to study the relationship of tidal datums and marine 
boundaries, and to establish standards and procedures for the determination of 
tidal datums and the demarcation of marine boundaries using the applicable 
datums. This study established the Tidal Datum and Marine Boundary Surveys
Program. In 1975 the Environmental Protection Agency requested that the Survey 
also study the relationship of tidal datums and types of vegetation located 
at the upper limits of coastal marshlands. The results of this study are 
incorporated in the guidelines of the U.S. Army Corps of Engineers for 
implementation of the Federal Water Pollution Control Act. 

Another significant applied research effort of the Survey is the study of 
offshore tides in response to the increased demand for detailed charts of 
offshore waters and the requirement for greater accuracy in measuring offshore 
tides and reducing soundings to chart datum. In the late 1960 l s the Survey 
developed a deep-sea tide gage which was principally used for basic tidal 
research until 1974, when it was deployed during the Southern Coastal Planes 
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