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Change

The new format that hegins with this issue
reflects the evolution of the mission and
services of the Environmental Data Service
itself. Although not minimizing the

importance of archival and dissemination
services, EDS today finds itself increasingly and
deeply involved in applying environmental

data and information to the understanding

and resolution of pressing national and

global problems.

During the past year, this magazine has
reported EDS contributions to national
programs concerned with alleviating the
effects of the energy crisis (January 1974)
and potential global food shortages (May and
July 1974}, It also has reviewed the EDS
role in international data exchange and in
training scientists from developing countries so
as 1o derive maximum benefits from the
application of data and information to the
problems of other nations, as well as to problems
of global concern (March 1974). In May, and
again in September, it examined the critical
role of environmental data management in all
phases of large-scale, interdisciplinary
experiments such as the Global Atmespheric
Research Program (GARP) Atlantic Tropical
Experiment (GATE).

The shift in emphasis in EDS activities may be
traced in the growth of its organization and
programs. Recently, EDS established a Center
for Climatic and Environmental Assessment to
provide statistical models and assessments of
environmental events that threaten man’s social
or economic welfare. Earlier, in October 1972,
EDS acquired the nucleus of its present Center
for Experiment Design and Data Analysis, which
played such an important role in the success of
the Barbados Oceanographic and Meteorological

Experiment, the International Field Year for the
Great Lakes and, most recently, GATE.,

Last October, in recognition of the unique
value of satellite data in interpreting and
understanding the coupled air/sea system, EDS
assumed national responsibility for the
dissemination of oceanic and atmospheric
satellite data products. More recently, EDS has
joined with NASA and the U.S. Dept. of
Agriculture in an experiment to determine
whether satellite data can improve our capability
to make timely and accurate forecasts of
global crop production. (See page 16.)

All of these programs and services have been
undertaken to meet new national and
international environmental data and
information needs. At the same time, however,
there also has been a rapid growth in the more
traditional services and products provided by
EDS data and information centers. In calendar
year 1971, for example, EDS answered over
32,000 user requests; by 1974, the number was
over 75,000 and still growing.

EDS exists to serve user needs, whether new or
traditional. Today, under the pressure of
increasing demands for environmental baseline
data and information against which to measure
man’s interaction with his environment, the
concept and practice of data management, like
many traditional concepts and practices, are
undergoing revolutionary change. That is as it
should be.

\mw.ma

John W. Townsend, Jr.

Associate Administrator
National Oceanic and
Atmospheric Administration
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The View From Space

By Patrick Hughes

Just a few short years ago, man knew
the Earth and its atmosphere only
from the ground, or from the slightly
enhanced perspective provided by air-
craft. Today, thanks to the satellite,
we have “stepped back™ far enough
to see the real world and its environ-
mental systems.

Satellite data have made perhaps
their most valuable contribution in
the early detection and tracking of
tropical cyclones—the great coiled
hurricanes of the Atlantic and eastern
Pacific, typhoons of the western
Pacific, and eyclones of the Southern
Hemisphere. Since the beginning of a
national operational satellite service

in 1965, probably no tropical storm
has gone undetected anywhere in the
world.

Besides tropical-cyclone and other
storm tracking, the most pervasive
application of environmental satel-
lite imagery has been to document
the myriad clond patterns that are
the visible manifestations of so many
invisible atmospheric processes —
wind fields, storm dynamics, the jet
stream.

Although meterology has been the
primary field of environmental satel-
lite data application to date, it is not
the only ome, Satellite images, for
example, portray the extent and char-




acter of ice fields with a complete-
ness and frequency never before pos-
sible. They have brought improve-
ment to the mapping of sea and lake
ice, and to the monitoring of the sea-
sonal formation and breakup of polar
ice caps.

Unlike the human eye, satellite
infrared (IR) sensors can “see”
heat—the warms and colds, absorp-
tions and emissions of our planet.
They can also see at night, and IR
data can be computer-enhanced to
greaily increase their value.

For almost a decade-and-a-half, a
wealth of data has flowed earthward
from polar-orbiting satellites circling

the Earth twice a day. Now, a “geo-
stationary” satellite, whose orbit and
speed make it hover constantly over
the same point on Earth, provides
detailed, high-resolution pictures of
much of the Western Hemisphere
every 30 minutes.

We have only begun to tap the

potential of satellite data. At NOAA’s

National Environmental Satellite Ser-
vice, for example, a group of scien-
tists spend all their working hours
searching satellite imagery for new
knowledge, new clues to environmen-
tal mechanics, new applications of
this privileged view of Earth and
environment to the problems of man.

The eastern Pacific (North to the
right; U.S. West Coast, lower right)
viewed from the polar-orbiting
NOAA-3 satellite on August 26, 1974.
Swirling cloud masses identify
Hurricane Ione(left)and an upper-air
low pressure center. More tropical
storms and hurricanes are spawned
over waters between Colifornia and .
the Panama Canal than in any other -
part of the world. Most move out to
sea, but a few veer northeastward
over Baja California and the Mexican
mainland. Thanks to satellite
surveillance, NOAA is able to issue
warnings to the towns and cities

in their path.







Opposite page: Complex cloud
patterns off the west coast of Africa
caused by wind eddies downstream
from the Canary Islands. Above, left:
Thunderstorm structure on the plains
of northern India. Are cloud AB is
the leading edge of a low-level, cold
air outdraft from thunderstorms
along CD. The outrushing air has
stirred up clouds of dust visible west
and southwest of the arc cloud.
Above: A cirrus (ice) cloud shield
identifies a jet stream over the
eastern United States. Superimposed
wind observations show the cloud
shield embedded in a strong
anticyclonic airflow. Left:
Meteorologists studying this satellite
cloud piciure of December 10, 1973,
discovered a telltale trail of smoke
(arrow) from a voleanic eruption on
Isla Ferrnandina in the Galapagos.
Srnithsonian Institution scientists
subsequently visited the island and
confirmed the eruption.




NOAA-Z view of the Ross Ice Shelf
in Anterctica, showing open water
along the edge of the shelf and ice in
the Ross Sea (to the right). Note the
3-dimensional cloud near the top of
the picture.

Right: Now you see it, now you
don’t. Two views of Lake Michigan
from NASA’s ERTS-1 Satellite,
Auguse 21, 1973, Upwelling brings
nutrients fo the surface and sets off
massive, green-colored plankton
blooms kighly.visible in the
green-light portion of the visible
spectrum (left), but not in the

red (right).

Opposite page: A computer-enhanced,
infrared image of the West Coast and
adjacent waters during a period of
pronounced upwelling on September
11, 1974. Here the turbulent, swirling
patterns represent invisible surface
and subsurface temperature paitterns,
rather than visible phenomena such
as the plankton in the Lake Michigan
pictures.










' ;‘gr%%ggg §~§, S Opposite page: 4 full-dise,

8 TR A G geostationary satellite view of the
& 4= e F U0 western Atlantic with night
g approaching, 4-km (2 mi) resolution,
September 7, 1974. South America

is in the bottom of the picture, while
Hurricane Carmen {arrow) whirls in
the Gulf of Mexico, Top left: 4
higher-resolution (2-km) view of
Carmen. Below: A 1-km (V5 mi)
resolution view. These pictures were
taken by NASA’s new Synchronous
Meteorological Satellite (SMS-1),
which is operated by NOAA’s
National Environmental Satellite
Service.
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The old and the new. The pictures Applications Technology Satellite
above demonstrate the difference in {ATS.3), and a picture (right)
resolution between a picture (left) made by the SMS-1.

made by NASA’s older geostationary




Below: A series of SMS-1
midafternoon pictures documents the
trans-Atlantic passage of African
dust {arrows) to the Caribbean and
southeastern United States from

July 30 to August 5, 1974. Such
photographs help NOAA scientists
study how dust affects the solar
energy balance and weather of the
tropical Atlantic.




The introduction of modern data
acquisition and collection techniques
has resulted in the creation of new,
specialized data files. These files,
often designed specifically to accom-
modate inherent instrument peculi-

GAS: A File- Independent, arities, present a difficult problem to

the would-be user, who is confronted

Generahzed APPllcatIOH SYStem with a multiplicity of formats and file

By Walter Morawski structures,
EDS’® National Oceanographic

Data Center programers have de-
signed and implemented a General-
ized Application System (GAS) to
solve or minimize the problem. GAS
is based on the premise that, with
acknowledged exceptions, most files
of oceanographic data consist of
identification fields (location, date,
etc.), an independent variable (per-
haps water depth or time}, and one
or more dependent variables (e.g.,
water temperature or dissolved oxy-
gen). A system can be designed to
treat these items uniformly. Thus,
rather than tailoring display pro-
grams to a discrete data file, these
basic units are extracted and trans-
mitted to a generalized data-appli-
cation system Irom which many
products may be derived. This paper
describes how such a system operates.

Figure 1. Flow diagram for the
GAS system. A File-Dependent System

Traditional practice has been to

Application/Displa tailor a data application display pro-
Program ¢ ‘ gram to the particular data set being
. " _ studied. Such a program works only

1i - = with the initial-demand-type file and
; : ! : is therefore file-dependent. A further
complication arises when the analyst
A ' I changes the structure of the file (per-

. : "' haps he adds another data parameter

to the record). Now he must go back

and medify all programs in that par-
ticular data system. This job is so
tedious that it usually never gets
finished. Rather than keeping tabs on
one system, the analyst mow must
resolve the permutations of old data
I | records vs. new data records, as well
: as old and new program versions.

. J 1.. -:

Conversion Program




The manpower and machine costs of
such a nonintegrated system soon
become prohibitive.

A File-Independent System

A particular data application can
never be limited totally to one set of
input data; the best designed data
files and formats will need revisions.
Technological advances in data proc-
essing {e.g., mass storage, sophisti-
cated display devices) also will im-
pose change. A large portion of these
problems can be eliminated by em-
ploying a technique called File Inde-
pendence. As its name implies, a
file-independent system of computer
programs differs from conventional
programing systems by operating at
a heirarchical level above the ordi-
nary data file.

At NODC, the link between the
data files and the GAS system is a
translation or conversion module.
(See figure 1.) The main functions of
the conversion module are to:

(1) resolve all files to a common
location/identification system,

(2) strip out unneeded fields and
pass to the application program only
the fields designated,

(3) convert all fields to internal ma-
chine format for rapid handling and
manipulation,

{4) perform basic selection functions
such as returning data at regular
increments or specified levels, and
returning observed or interpolated
values,

This conversion module may be
gither a discrete, “stand alone” pro-
gram, or a subprogram appended to
a file retrieval program,

We now have a system of appli-
cation programs tailored to an inter-
mediate file created by a program
that addresses all discrete data files.
A given application can now operate
on any of the files in the system and
can intermix records from all files.
If a new file is to be added to the

system, one only has to modify the
conversion module, and all programs
in the system are free to operate on
the new file. We now have “n” num-
ber of application programs, rather
than a theoretical maximum of “n”
times the number of files (the worst
possible case). We had to write only
one extra program, the conversion
module.

This scheme, if carried only this
far, has a fatal flaw. If future circum-
stances make it necessary to redesign
the intermediate (GAS) file struc-
ture, NODC would have to change
every program in the entire system.

This problem is avoided by raising
the applications program a heirarchi-
cal level above the intermediate file.
NODC accomplishes this by provid-
ing GAS access routines. Thus, the
application prégrams never address
the GAS file directly, rather they call
system subprograms that read and
write records. These subprograms are
written in low-level ASSEMBLER
Language, which ensures maximum
speed and minimum core size. From
fizure 1 we see that the ability to
change the intermediate file is un-
limited, because only three program
changes are needed: the conversion

module, and the read and write sub-.

programs. Changes of this type are
called “transparent,” that is the ap-
plication program and the original
archive file are in no way altered.

An added benefit of file access rou-
tine utilization is that programs he-
come easier and faster to write.
Studies have shown that up to 45
percent of a programer’s time can be
spent in the reading and writing of
data, This time is saved everytime
another program is wrilten using a
system access routine,

The NODC GAS system is being
implemented in stages. Version 1 of
the conversion module accessed the
files for Nansen casts, mechanical
bathythermographs (BT), and ex-
pendable bathythermographs (XBT).
The first application programs writ-

ten were inventory-location, map-
plotting programs. Later, tabular and
graphical summaries of water-column
parameters and their monthly varia-
tions were added. In less than 1 year,
the capabilities of the GAS program
have progressed to approximately
equal the sum total of the application
programs resident in the three sys-
tems mentioned above. In addition,
all applications can operate on all
files, as well as mixtures of files.

GAS is growing in three general
directions:

{1) Access to more files, Soon to be
added are the contnuous salinity-
temperature-depth (STD) file, ICES
ocean surface reference file, and data
from cooperative oceanographic re-
search projects.

(2) More application programs.
With most inventory and statistical,
summary-type programs completed,
more sophisticated analysis, model-
ing, and quality-conirol projects are
being undertaken.

{3) Expanded capabilities of the
conversion module. Several choices
of interpolation methods, more spe-
cific data-windowing, and more com-
plex, independent parameter relation-
ships will be explored.

Because of the extra processing
step necessary in the conversion
module, in some cases the simplifica-
tion at the user end has to be paid
for in machine time at the processing
end. In most cases to date, however,
thanks to the low-level access and
conversion methods of GAS, coupled
with the application program stream-
lining now possible, machine time
used in the conversion and applica-
tion processing is in most cases less
than the time used in a conventional
processing program.

Perhaps the greatest benefit of the
GAS system is that the drawing of
NODC’s many data files into an inte-
grated network will result in im-
proved products and services for

NODC data users.
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National Report

Can Satellite Data Improve
Crop Forecasts?

In Qctober 1974, the T1.5. Depart-
ment of Agriculture (USDA}, Na-
tional Aeronautics and Space Admin-
istration (NASA), and NOAA signed
a Memorandum of Understanding to
make a joint investigation to deter-
mine whether the use of spacecraft
data analyzed with the aid of com-
puters can improve the timeliness
and accuracy of major crop forecasts.
The project, called LACIE (Large
Area Crop Inventory Experiment), is
one of several large area experiments
that NASA will undertake in coop-
eration with user agencies to test the
capabilities of Earth resources survey
systems for resource management
programs.

At the cutset, LACIE will concen-
trate on wheat growing in North
America. The experiment will com-
bine crop acreage measurements ob-
tained from Earth Resources Tech-
nology Satellite ERTS-B, scheduled
for launch in January 1974, and
data and meteorological information
from NOAA satellites and from
ground stations to relate weather
conditions to yield assessment and
utlimately to production forecasts.
Initially, a particular State or several
States will be chosen for detailed
evaluation, particularly as to the ade-
quacy of the yield modeling. At the
same time, area estimates will be
made by a sampling technigue cover-
ing the entire region. If, during the
first year, the program proves suc-
cessful and useful, it will be extended
in the second year to other regions
and ultimately to other crops.

The Department of Agriculture will
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study the utilization of the experi-
mentally derived production estimates
in its crop reports. These reports are
made public as a routine service to
the domestic and international agri-
cultural community.

Data for the sample areas received
from ERTS-B will be processed into
computer-compatible magnetic tapes

An Earth Resources Technology
Satellite (ERTS) mockup during a

space chamber test.

at the Goddard Space Flight Center
in Greenbelt, Md. The tape reels will
be shipped to the Johnson Space
Center in Houston, Tex., where a
computer-assisted analysis of the
North American data will be made to
identify crops and to integrate the
sample areas into an overall acreage
estimate. It is hoped that such infor-




mation could be assembled a number
of times during the growing season.
The yield data will also be integrated
with the acreage information at Hous-
ton, although early experimental
work on yield modeling will be done
at other places, such as the Environ-
mental Data Service’s Center for Cli-
maltic and Environmental Assessment
(CCEA) at Columbia, Mo.

During the first year of LACIE,
computer techniques for classifying
growing crops and estimating acre-
age will be refined, and results
checked by visualimage interpreta-
tion and field reporting. During the
same period, computer models relat-
ing weather and climate information
to crop yvield will be designed and
tested. Routine procedures will also
be developed to process and analyze

the large quantities of data collected
during LACIE.

Each of the three agencies will
have its own Project Manager re-
sponsible for the resources provided
by his agency and for guidance of its
part of the LACIE implementation;
however, to aid in integration, an
interagency Executive Steering Group
has been established to provide over-
all management and guidance. The
day-to-day management of the experi-
ment itself will take place at Houston
under a LACIE Manager selected by
NASA. .

Although each LACIE task will
require integration of efforts of at
least two of the three agencies in-
volved, each agency has certain lead
responsibilities, including that of the
Department of Agriculture in defin-
ing output product requirements and
in evaluating the utility of output
products; NOAA in developing and

evaluating yield models and in pro-
viding climatological and meteoro-
logical data; and NASA in develop-
ing the sampling, classification, and
mensuration systems, and in acquir-
ing and processing ERTS data. Final
evaluations and results of the experi-
ment will be published in scientific
and technical literature.

If the experiment proves effective,
the new techniques, in combination
with current crop estimating methods
and historical production data, could
henefit both producers and consumers
by helping reduce the annual uncer-
tainties affecting the management
and marketing of major crops. Faster,
earlier, and more accurate forecasts
could assist in rational planning for
the most effective use of supplies, as
well as in emergency food distribu-
tion.

New Precipitation-
Frequency Atlas

NOAA’s National Weather Service is
publishing a Precipitation Frequency
Atlas of Western United States. It
consists of eleven volumes covering
the States of Montana, Wyoming,
Colorado, New Mexico, Idaho, Utah,
Nevada, Arizona, Washington, Ore-
gon, and California. One volume is
being printed for each State so that
users may acquire only the volumes
for which they have a need. The work
was funded by the Soil Conservation
Service (SCS), U.S. Department of
Agriculture, under the Watershed
Protection and Flood Prevention Act,
Public Law 566. SCS will use the
atlas in the planning and design of
farm ponds and small watershed
floodwater-retarding structures, and
in various other hydrologic applica-
tions. These projects are so numer-
ous and diversified that it would be
impossible to make individual studies
ipr each one, thus, generalized stud-

ies from which applications for par-
ticular locations can be made are
most desirable,

SCS is not the only user. Highway
departments use precipitation-fre-
quency maps to obtain precipitation
values for designing culverts for
interstate, Federal, and State high-
ways. The Federal Aviation Admin-
istration uses precipitation frequency
values to evaluate the design of drain-
age systems for small private and
large international airports in major
metropolitan areas. Local communi-
ties use the maps to develop design
curves for stomi*%‘ainage systems
for housing sibdiMRions, industrial
parks, community facilities, etc.

The atlas shows in much greater
detail than its predecessor, Rainfall
Frequency Atlas of the United States
(issued by the Weather Bureau in
1961), the large variations in precipi-
tation {requency regimes over the
rugged mountain regions of the
West. The basic precipitation {fre-
quency data are presented in a series

5

of maps for key return periods of
6- and 24-hours, Utilizing all avail-
able data from the western United
States, relations have heen developed
that enable the user to determine
values for all durations and return
periods from 5 minutes to 24 hours
and from 2 to 100 years,

In certain portions of the western
United States—the central Rockies,
Utah, and Colorado, and the moun-
tainous regions of California—pre-
cipitation-frequency values are some-
times influenced by large snowstorms.
With the increased data, it now has
been possible to isolate the effect -of
snowfall from rainfall. Thus for the
user interested only in immediate
runoff, it is possible to determine
from the maps or from procedures
outlined in the publications the
amount of rainfall that would be
equaled or exceeded at various prob-
ability levels,

User convenience was emphasized
in designing the atlas; maps for ad-
joining States may be placed side by

17




side and joined along their common
boundary. The atlas is published in
looseleaf form, and all maps are
prepared on the same 1:2,000,000
scale.

Each volume of the atlas has been
organized into three parts. The first
section discusses the historical back-
ground, procedures, and methods
used in preparing the maps and how
to interpret and use them. The second
discusses ideas that are applicable
only to the particular State consid-
ered in that volume. Included in this
section are methods (nomograms and
equations) useful for estimating
precipitation-frequency values for du-
rations other than 6 and 24 hours.

The last part of the atlas contains
maps for the 6- and 24-hour dura-
tions for return periods of 2, 5, 10,
25, 50, and 100 years.

This new atlas is the culmination
of many years of investigation. It is
based upon all the previous work on
precipitation-frequency studies, It
utilizes more data and new methods
of analysis, and presents in more
detail and with greater accuracy the
precipitation-frequency regime for
western United States. Engineers
active in the design of hydrologic
structures will be able to use this new
standard to develop the best possible
design.

The prices for individual volumes

of the atlas (NOAA Atlas 2) are:

Vol State Price
I Montana . %835
I Wyoming 845
III Colorado 10.10
IV New Mexico 8.45
v Idaho 845
VI Utah 10.10
VII Nevada 8.45
VIII Arizona 8.35
IX Washington 845
X Oregon 845
XI California 10.30

The volumes are available from the
Superintendent of Documents, Gov-
ernment Printing Office, Washington,
D.C. 20402,

AMS Climatology
Conference/Workshop

A Climatology Conference and Work-
shop sponsored by the American
Metcorological Society was held in
Asheville, N.C,, Oct. 8-11. The cen-
tral theme was the application of eli-
matic data to global social and eco-
nomic problems. Conference topics
included energy, ecology, air pollu-
tion, bioclimatology, forestry, agri-
culture, general climatological meth-
ods, climatic-data user needs, and

the cutlook for climatology. Scientists
from many areas of the United States
presented 53 technical papers on a
wide variety of activities.

NOAA AMS members chairing
sessions or presenting papers were:
Thomas S. Austin, James D. Mec-
Quigg, Arnold R. Hull, Frank T.
Quinlan, Harold L. Crutcher, and J.
Murray Mitchell (Envirenmental
Data Service) ; Douglas R. Greene,
Gregory S. Richter, Terrell L. Noff-
singer, Daniel L. Smith, L. A. Joos,

and M. Bailey (National Weather
Service) ; David S. Johnson {AMS
President) and F. W. Nagel (Na-
tional Environmental Satellite Ser-
vice}, Wilmot Hess, Director of the
Environmental Research Laborato-
ries, delivered the banquet address,
and Arnold R. Hull, Deputy Director,
EDS, chaired the Workshop for State
Climatologists.

The Asheville Chapter of AMS

and EDS’ National Climatic Center
were hosts for the AMS meeting.

Continental Shelf
Atlas Published

EDS’ National Oceanographic Data
Center (NODC) has published Key
to Oceanographic Records Documen-
tation No. 2: Temperature, Salinity,
Oxygen, and Phosphate in Waters
Off United States, in three volumes—
Volume I: Western, North Atlantic
(Atlantic Coast), Volume II: Gulf of
Mexico (Gulf Coast), and Volume
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III1: Eastern North Pacific (Pacific
Coast of California, Oregon, and

Washington).

The volumes provide a general
picture of the variability of the four
parameters in oceanic waters on the
Continental Shelf and Slope areas of
the United States. The data are pre-
sented in formats easily usable by
nonphysical oceanographers — biolo-
gists, engineers, and others respon-
sible for the development, utilization,

and management of programs, proj-
ects, and surveys relating to the
acean. The data are also useful in
studies of marine productivity, pollu-
tion, corrosion, fouling, waste-receiv-
ing capacity, and oceanic circulation,
and in designing instruments and in
planning structures,

The data, presented in graphic and
tabular computer displays, were com-
piled from NODC’s Oceanographic
Station Data File which contains




over 25,000 stations (primarily Nan-
sen casts) covering the period 1914-
70, Each volume contains computer-
derived frequency-distribution histo-
grams (fig. 1), temperature-salinity
composites (fig. 2), and vertical
numerical arrays and geographic
area maps showing surface distribu-
tion of stations,

The frequency-distribution histo-
grams depict the seasonal and annual
vertical distribution of temperature,
salinity, oxygen, and phosphate by
preselected ranges of wvalues (class
intervals) {for specified standard
depths. The histograms show values
at standard depths to 1,500 meters
and are paired with an enlarged plot
of the same data for the 0 to 500
meter standard depths. A year-time
histogram is also shown to indicate

when observations were made.

The temperature-salinily composite
plots show simultaneously observed
temperature and salinity values taken
at the same position and depth. These
values are based on all station posi-
tions and depths in an area for the
period of record.

Vertical array summary tabular
printouts give maximum, minimum,
and average number of observations,
and standard deviation for the given
parameter at specified standard
depths over a given period of time.
These ohservations are spresented in
seasonal summaries for standard
depths to 300 meters. Annual sum-
maries are given for standard depths
beginning at 400 meters and continu-
ing to the deepest level available in
each area; the deepest in some areas

CLASS INTERYAL = 05 DEGREES CENTIGRADE

is 4,000 meters. Station distribution
plots {(maps) are provided with each
seasonal vertical array summary.
The maps show the geographic dis-
tribution of surface observation
points within a specified area for a
given season.

About 375 copies of each volume
have been sent to Government, State,
and educational institutions and 40 to
foreign organizations. Copies are for
sale by the Superintendent of Docu-
ments, U.S. Government Printing
Office, Washington, D.C. 20402, and
are identified and priced as follows:
Volume I:

Stock No. 0317-00253 $10.40
Volume I1:
Stock No. 0317-00254 8.75
Volume III:
15.75

Stock No. 0317-00255




Gulf Of Alaska Data
Summaries Available

EDS has obtained summaries of some
of the data for the Northeastern Gulf
of Alaska gathered by the Guif of
Alagka Operator’s Committee, a con-
sortium of oil companies. The sum-
maries were presented during hear-

ings held by the President’s Council
on Environmental Quality (CEQ) in
connection with the Outer Continental
Shelf Study.

The summaries include informa-
tion on the chemical analysis of crude
oils found in the region, seismology,
and the seafloor coring program in
the Gulf; data on the physical marine
environment of the Gulf; and a gen-

eral discussion’of the birds, marine
mammals, commercial fisheries, and
the resources of crabs, shrimp, scal-
lops, groundfish, and salmon in the
area.

A subject breakdown or copies of
the summaries are available from the
National Oceanographic Data Cen.
ter, NOAA/EDS, Washington, D.C.
20235,

Atlantic Oil Lease Site Data

Marine seismic data of interest to
those concerned with the discovery
and development of U.S. Atlantic
Outer Continental Shelf oil deposits
are now available from the Marine
Geology and Geophysics Branch of
the EDS National Geophysical and
Solar-Terrestrial Data Center.

The data, derived from commercial
lease-site surveys sponsored by the
U.S. Geological Survey, consist of
multichannel, Common-Depth-Point
seismic bottom profiles of high-resolu-
tion and clarity for tracklines over
the Georges Bank area and in off-
shore waters of New Jersey and the
Delmarva Peninsula. About 700 nau-
tical miles of bottom profiles are con-
tained on 16 3 by 5 ft transparencies.
Eight track-line maps at a scale of
1 in = 16,000 ft show air gun shot-
point locations.

The complete data set is available
at nominal cost as fullsized Ozalid or
sepia transparency copies. Direct in-
quiries lo the Marine Geology and
Geophysics Branch, Code DF621,
NGSDC, NOAA/EDS, Washington,
D.C. 20235. Telephone: (202) 634-
7381.
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International Report

IDOE Programs Expanded

The National Science Foundation’s
Office for the International Decade of
Ocean Exploration (IDOE) has
added two new projects to IDOE

programs concerned with environ-
mental forecasting, environmental
quality, living resources, seabed as-
sessment, and marine data exchange.
The two projects—"“Shelf Dynamics”
and the “International Southern
Ocean Study (ISOS)” involve the
study of water movements and ther-
mal unrest, as well as studies focused
on dynamic processes in the Southern
ocean and their relation to oceanic
and atmospheric circulation patterns.

The first project is significant be-
cause recent observations and theor-
etical considerations show that the
shelf regions are a zome of intense
exchange among the nearshore and
deep waters of the ocean; a thorough
understanding of shelf circulation
could lead to important environmen-
tal benefits for mankind. The ISOS
project includes studies of the large-
scale, time-dependent dynamics of the
circumpolar current and polar front.

Churgin New WDC-A
Oceanography Director

James Churgin has been named Di-
rector of World Data Center A
(WDC-A), Oceanography, collocat-
ed with EDS’s National Oceanogra-
phic Data Center. WDC-A, Ocean-
ography is part of an international
World Data Center system originally
established under auspices of the In-
ternational Council of Scientific
Unions to handle the management
and exchange of data taken during
the International Geophysical Year
(1957-58). The system has been
continued by international agreement.

Mr. Churgin was instrumental in

moving WDC-A, Oceanography from
Texas A&M to Washington, D.C.,, in
the early 1960’s. More recently, he
participated in the International
Decade of Ocean Exploration Mid-
QOcean Dynamics Experiment
(MODE), and is currently invelved
in planning for the joint U.S.-U.S.5.R.
POLYMODE Experiment.

Mr. Churgin has authored and co-
authored several NODC publications,
including the first User’s Guide to
NODC Processing Systems and Tem-
perature, Salinity, Oxygen, and Phos-
phate in Waters Off the United
States, He holds a bachelor’s degree
from the City College of New York
and a master’s degree from West
Virginia University.

New Rapid Publication
Service

A new monthly report has been
initjiated by the Solar-Terrestrial Data
Services Division (STDSD) of EDS’
National Geophysical and Solar-Ter-
restrial Data Center. The Prompt
Monthly Report of Selected Solar-
Geophysical Data contains frequently
requested standard solar and geo-
physical indices. These are the daily
Ottawa 10-cm solar flux and the
Fredericksburg geomagnetic 3-hourly
K and daily A indices, as well as
summary information of solar flares

of Importance 2 or greater. The 10-
cm flux highlights the average daily
level of solar activity. The Freder-
ickshurg data are available promptly
as an estimate of planetary indices,
and indicate the presence or absence
of geomagnetic disturbances. The se-
lected solar flares are indicative of
any outstanding solar events that oc-
curred during the month.

The report is compiled and dis-
tributed as soon as the data for the
month are received, usually during
the first few days following the end
of the reported month. The prompt
monthly report is designed to meet
the needs of scientists and others who
require these rapid and provisional

data before the more definitive data
appear in the regular monthly issue
of the STDSD publication Solar-Geo-
physical Data.

The new report was initiated to
replace, in part, the weekly Prelimi-
nary Report and Forecast of Solar-
Geophysical Data, published until
July 1974 by the Space Environment
Services Center, Space Environment
Laboratory, NOAA, at Boulder. To
subscribe to the new publication,
check or money order for $10.00
in 1.8, currency payable to NOAA,
Department of Commerce should be
sent to: Solar-Terrestrial Data Ser-
vices Division/NGSDC, NOAA,
Boulder, Colo. 80302.
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Atlas Of Solar Flare Flashes
During Skylab Published

The World Data Center A for Solar-
Terrestrial Physics in Boulder, Colo.,
has published UAG-36, Arn Atlas
of Extreme Ultraviolet Flashes of
Solar Flares Observed Via Sudden
Frequency Deviations During the
ATM-SKYLAB Misstons. The atlas is
the result of the combined efforis of
nine co-authors, R. F. Donnelly, E. L.
Berger, and W. M. Retallack of the
NOAA Space Environment Labora-
tory; Lt. J. D. Busman of the NOAA
Commissioned Corps; B. Hensen of
NASA Marshall Space Flight Center;
T. B. Jones of the University of Lei-
cester, UK: G. M. Lerfald of the
NOAA Wave Propagation Labora-
tory; K. Najita of the University of
Hawaii; and W. J. Wagner of Sacza-

mento Peak Observatory.

The 10A to 1030A (Angstrom)
sudden solar radiation increases of
solar flares during the ATM-SKYLAB
missions are presented, These ex-
treme-ultraviolet (EUV)} increases
were observed via sudden frequency
deviations (SFDs). SFDs are an
ionospheric effect caused by the in-
crease of photoionization in the iono-
sphere. The SFD measurements were
made at Sacramento Peak Observa-
tory; Boulder, Colo.; Leicester, En-
gland; Huntsville, Ala.; and Hawaii.
EUV bursts are reported for the
period April 1, 1973 to February 3,
1974, which includes several 27-day
solar rotations before the first
manned space mission ATM-SKY-
LAB. The ATM-SKYLAB missions
were periods of low solar activity,
when no large SFDs occurred, in
comparison with other studies from
1960 to 1970. However, several

medium-sized events did occur with
quasi-periodic or extensive fine time
structure.

This publieation should be of par-
ticular interest to ATM-SKYLAB
principal investigators in determining
perieds for study during interesting
solar occurrences. The SFD data also
supplement the excellent ATM-SKY-
LAB observations, which were taken
above the Earth’s atmosphere and
simultaneously in many wavelengths,
by providing high time resolution
measurements of the sudden flare
emissions originating from source
regions in the solar atmosphere. The
publication will also be of interest
to the general scientific community
for correlative studies,

Requests for UAG-36 should be
addressed to the National Climatic
Center, Federal Building, Asheville,
N.C. 28801. Atin,: Publications. Sale
price: $.55 per copy.

ASFA/ASFIS Editorial
Board Meets In Russia

The editorial board charged with
implementing the United Nations’
Aquatic Sciences and Fisheries Ab-
stracts/Information System (ASFA/
ASFIS), met in Moscow, Oct. 24-25.
The board comprises systems par-
ners from England, France, Germany,
the United States, and the Soviet
Union. Erodgan Akyuz, a represen-
tative from UNESCO’s Food and
Agricultural Organization (FAO),
chaired the sessions.

ASFA is part of an international
information system coordinated by
the FAQ. The original plan for
ASFA/ASFIS called for a world-
wide information system through
which references to conventional and
nonconventicnal literature would he
available as hard copy (ASFA) and
through an automated international
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systera (ASFIS) for retrospective
searches, The ASFA phase has been
available for several years, and it
appears that, after several delays, in-
put information is closer to standard-
ization and automation. The AFSIS
phase is expected to become a reality
when magnetic tapes containing in-
formation from the 1975 input of all
systems becomes available. This is
expected to take place by mid-1976.
When that occurs, the National
Oceanic and Atmospheric Adminis-
tration will add this international in-
formation file to its growing list of
Oceanic and Atmospheric Scientific
Information System (OASIS) ser-
vices.

During the sessions, decisions were
made concerning content and style of
indexes, amendments to the subject
thesaurus, style and content of cor-
porate entries, and assessment of
patent literature for a 6-month trial

period. In addition to providing
references with abstracts and descrip-
tive terms for all NOAA and NOAA-
sponsored nonconventional publica-
tions, the agency, through its repre-
sentatives on the Board—Drs. Joseph
Caponio and Elaine Collins of the
Environmental Data Service—has
agreed to provide automated refer-
ence lists for corporate entries and
taxonomic terms. '




Seismicity Map Centered
On Peking

A unique, computer-drawn seismicity
map showing the location of earth-
quakes around the World in an azi-
muthal equidistant projection centerx-
ed on Peking, China was prepared
by the EDS National Geophysical and
Solar-Terrestrial Data Center (NGS-
DC) for the United States Seismolog.
ical Delegation’s visit to the People’s
Republic of China in October 1974.
The plot shows all located earth-
quakes of magnitude 4.5 and larger
from 1963 through 1973, and the
plasticlike geography peculiar to this
projection. The projection allows for
the direct measurement of the dis-
tance {rom Peking to an epicenter,
seimic belt, or geographic point. The
Delegation was also supplied with a
set of microfilm copies of seismo-
grams from stations of the worldwide
standardized seismograph network
for the destructive Chinese -earth-
quake of May 10, 1974,

In April and May 1974, a Dele-
gation of 10 People’s Republie of
China seismologists toured United
States facilities, including NGSDC,

World seismicity as seen from
Peking (arrow).

Changes in Ionosphere
Data Dissemination

The method of worldwide data dis-
_ tribution on the “climatelogy” of the
ionosphere has been changed by
EDS’ Naticnal Geophysical and Solar-
Terrestrial Data Center. Due to eco-
nomic considerations, the monthly
diurnal values of ionospheric charac-
teristics for 140 worldwide iono-
spheric stations will no longer be
published in monthly booklet form,
but rather data for individual stations
will be available separately from the
center. The periodical publicalion
Ionospheric Deta, which was started
thirty years ago in September 1944,
was at least temporarily suspended

as of September 1974. The data
which would have been published for
the remaining issues of 1974 will be
compiled in the same format on mi-
crofiche so that yearly data collec-
tions can be complete through 1973—
the data had been published with a
one-year time lag.

These data are widely used in ap-
plications and research concerning
radio communications, where long-
distance transmissions are reflected
from the ionospheric layers over the
curve of the Earth. The state of the
ionosphere at the point of reflection
determines what radio frequencies
can be used for telecommunications.
The electron density of the inono-
sphere varies widely with time of day,

season, and the 11l-year solar activity
cycle, as well as with geographical
position. The data formerly published
in Ionospheric Data are also used
extensively in studies of the physical
processes which result in these com-
plex variations.

The data which comprise Iono-
spheric Data will continue to be
available through World Data Center
A for Solar-Terrestrial Physics, col-
located with NGSDC. These data will
also be available from the other
World Data Centers located in Mos-
cow, England, and Tokyo, Users are
invited to use the services or the
World Data Centers to meet their
needs for ionospheric data for specific
stations,
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The Nation and
the Sea—
A New Awareness

By Robert M. White
Administrator, National Oceanic
and Atmospheric Administration

The following is a slightly edited
version of a report on the siate

of U.S. oceanic programs and policies
originally published in the January
1974 issue of Sea Power, under the
title: “From the Coastal Zone to

the Deepest Depths.”

NATIONAL POLICIES reflect na-
tional concern. Nowhere is this cur-
rently more apparent than in the in-
creasing attention being given to ma-
rine programs by the Administration
and the Congress. This attention re-
flects the growing national awareness

that oceanic resources promise at
least partial solutions to some of the
most pressing social and economic
problems facing the nation and the
world.

Man has reached a critical junc-
ture in his relationship with his en-
vironment. His supply of both food
and raw materials is threatened, and
the threat will hang over him for a
long time to come. Viewed against
such needs, the fossil fuels, living re-
sources, and minerals in and under
the sea will play an increasingly large
role in national efforts to cope with
the problems facing mankind, now
and in the future. Oceanic resources,
however, must be developed with
minimum harm to the marine en-
vironment.






High-Level Recognition

The need for a balanced approach
is recognized at the highest levels of
government, and has given new im-
petus to development of marine pol-
icies and programs designed to pro-
vide an effective national framework
for both progress and conservation.

Recognizing the growing impor-
tance of the oceans, Congress in 1966
enacted legislation to establish the
National Council on Marine Re-
sources and Engineering Develop-
ment and the Commission on Marine
Sciences, Engineering, and Resources
(known as the Stratton Commission).

Largely as a result of the Stratton
Commission’s report (published in
1969), the National Oceanic ard At-
mospheric Administration (NOAA)
was established (in 1970) to provide
a Federal focus for many civilian
aspects of the nation’s ocean activi-
ties. The following year, the National
Advisory Committee on Oceans and
Atmosphere was formed and the Fed-
eral Council for Science and Tech-
nology established the Interagency
Committee on Marine Science and
Engineering to succeed the National
Council, Those steps represented a sys-
tematic evolution in the institutions
for dealing with ocean policy com-
siderations to meet national needs.
Recent events, however, have led to
further action by Congress and the
Executive Branch to strengthen and
guide marine development,

The National Ocean Policy Study
{NOPS) of the Senate was initiated
in February 1974. Participants in-
clude the members of the Senate
Committee on Commerce, representa-
tives of other Senate committees re-
sponsible for ocean affairs, and other
Senators who are members at large.
To date, NOPS has focused on two

Offshore exploration and drilling
hold the greatest potential for in-
creasing national oil and gas supplies.
Exxon Photo

areas: the impact of oil and gas ex-
ploration and drilling activities on
the coastal zone emvironment, and
Federal involvement in ocean affairs.
In addition, NOPS- has sponsored
studies on ocean datd and instrumen-
tation, and on the economic value of
ocean resources. Many other aspects
of ocean affairs will also receive at-
tention. The end result of the studies
will he new legislation designed to
improve the conduct of ocean science
and the use of marine resources.

The Office of Technology Assess-
ment (OTA), established as an ad-
visory body to Congress early last
year, is also studying the impact of
offshore energy operations on coastal
areas, including the effects of off-
shore oil drilling, and the construction
of offshore nuclear plants and an-
chorages for supertankers. The areas
chosen for study are off New Jersey
and Delaware. OFA seeks to deter-
mine the direct and secondary im-
pacts of multiple offshore activities
on coastal States, and will compare
them with the effects of alternative
development plans. These efforts will
be complemented by policy atiention
at the cabinet level in the Executive
Branch.

Recent Legislation

The evolution of national ocean
policies and programs has been
strongly influenced by recent legis-
lation enacted to meet emerging na-
tional needs — specifically: the Na-
tional Environmental Policy Act of
1969: the Federal Water Pollution
Control Act Amendment of 1972; the
Coastal Zone Management Act of
1972; the Marine Protection, Re-
search and Sanctuaries Act of 1972
(ocean dumping); the Marine Mam-
mal Protection Act of 1972; the
Ports and Waterways Safety Act of
1972; the Endangered Species Act
of 1973; the Special Energy Re-
search and Development Appropria-
tion Act of 1974; and the Solar
Energy Research, Development, and

Demonstration Act of 1974.

Major thrust of the current na-
tional marine program concern de-
velopment of marine energy and food
resources, environmental protection
and the preservation of endangered
species, management of coastal zones,
and cooperation with other natioms
in other areas of mutual interest and
concern. The same program areas
will continue to receive priority atten-
tion for years to come.

Energy
The Outer Continental Shelf (OCS)

continues to offer the greatest na-
tional potential for new oil and gas
development, and the Federal Gov-
ernment is, therefore, accelerating a
leasing schedule for marine lands. To
hasten development of new OCS
leases, Congress has directed reacti-
vation of three NOAA oceanographic
vessels that had been out of service
for several years because of spend-
ing curtailments, The NOAA ships
will be used in joint programs of the
U.S. Geological Survey, Bureau of
Land Management, and NOAA to
gather baseline data needed to make
critical environmental assessments in
the OCS leasing program,

Providing docking facilities for
supertankers is another way in which
marine facilities are used to increase
supplies of oil and natural gas. No
existing U.S. port receiving crude pe-
troleum shipments can accommodate
the superships, and it appears that
few, if any, can economically be
deepened.

In December 1971, the U.S. Army
Corps of Engineers began studying
potential U.S. sites for three types of
deepwater facilities — monobuoy ar-
rays, mooring platforms, and artifi.
cial islands, all connected to shore-
based storage tanks by submarine
pipelines. In addition, the Maritime
Administration has supported a de-
tailed study of potential sites for arti-
ficial islands along the Atlantic and
Gulf coasts.
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In 1972, NOAA’s Environmental
Data Service published two special
supertanker studies. The first, “En-
vironmental Guide for Seven U.S.
Ports and Harbor Approaches,” was
prepared for the President’s Couneil
on Environmental Quality and exam-
ined coastal locations from Maine to
Texas. Later, when the Gulf Coast
area was chosen for initial develop-
ment, the Army Corps of Engineers
asked for a more detailed study of
the potential sites selected. That re-
quest led to the “Environmental
Guide for the U.S. Gulf Coast.”

At present, monobuoy mooring ap-
pears to be the most promising type
of facility. It reduces the risk of col-
lision or grounding and permits un-
loading of larger tankers (thus reduc-
ing the number of transfer operations
and possible spills). Oil industry
groups are currently in advanced
stages of planning for monobuoy fa-
cilities along the Gulf Coast and else-
where.

Increasing petroleum supplies is es-
sential. But, in the final analysis, the
world’s petroleum resources are finite
and eventually new energy sources
will be needed.

National energy requirements are
expected to triple in the next 25
years, and the use of electricity to
meet those growing needs is expected
to increase even more rapidly. Con-
servation of energy resources by all
users obvicusly becomes an urgent
national need. Nuclear power, which
now produces about 7 percent of the
couniry’s electricity, is expected to
provide 50 percent of U.3. needs 25
years from now. As with oil and gas
development, the most promising sites
for nuclear powerplant construction
are offshore.

The Atomic Energy Commission,
in cooperation with the President’s
Council on Environmental Quality,
NOAA, the Department of the In-
terior, and other agencies, is con-
ducting comprehensive studies to pro-
vide the environmental baseline data
and information needed to construct




Television technique jor deep-sea
mining. A TV camera and tripod
{left) are towed o few feet above the
ocean bottom (tripod also carries
high intensity lights and a sample
basket to recover small quantities of
manganese nodules for analysis).

TV monitor shows a picture
received from a depth of approxi-
mately 18,000 feet. A wire dredge
basket {above) is used to recover:
nodules after television survey.
Photos by B. J. Nixon

Deepsea Ventures, Inc.

offshore nuclear facilities and to pre-
vent damage to the ocean environ-
ment, The studies include assessments
of potential damage resulting from
hurricanes, storm surges, and other
natural phenomena, during both con-
struction and operation. They also ex-
amine the effect that such installations
might have on other uses of the coast-
al zone,

The Ocean Thermal Energy Con-
version Program, injtiated by the Na-
tional Science Foundation, is evaluat-
ing the technical and economic
feasibility of ocean-based and near-
shore powerplants capable of convert-
ing ocean heat into electric power.
Developments in that area could offer

new energy sources in the decades
ahead.

Food

Recent world food problems have
led to greater appreciation of the role
the coupled ocean/atmosphere sys-
tem plays in global grain production.
In 1974, severe food shortages caused
widespread hunger in parts of Africa
and India. Those shortages can be
traced to climatic fluctuations that
many scientists believe are associated
with changes in the world’s oceans,
and give more urgency to develop-
ment of global ocean monitoring pro-
grams.

Congress recently approved fund-
ing for SEASAT, NASA’s ocean sat-
ellite, which should enormously en-
hance ocean-monitoring capabilities.
SEASAT will be able to measure
ocean topography, wave spectra, sea-
surface temperatures, and ice condi-
tions, as well as wind speeds and
directions and atmospheric water
vapor content, And it will collect all
such data concurrently, routinely, and
on a global basis.

Although the ocean, by influencing
weather and climate, has an indirect
effect on”world grain supplies, im-
proved management and use of fish-
ery resources are more directly re-
lated. Fishery conservation and man-




agement traditionally have suffered
from a lack of adequate biological
data. A new program, MARMAP
{Marine Resource Monitoring and
Prediction Program), now provides
far more data to those charged with
fishery conservation than they have
ever had before. MARMAP data are
currently being used as a basis for
fishery management by the Interna-
tional Commission for the Northwest
Atlantic Fisheries and other interna-
tional fisheries commissions.

Minerals, Monitoring, and
Mammals

The United States is almost totally
dependent on imports for manganese,
nickel, and cobalt, yet extensive areas
of the ocean flpor are overlain with
manganese nodules rich in those min-
erals. The technology for nodule re-
covery and processing is being devel-
oped to permit commercial operations
by the end of the decade. To prevent
possible environmental damage by
deep sea mining aclivities, NOAA has
initiated a Deep Ocean Mining En-
vironmental Studies (DOMES) proj-
ect, which will provide the informa-
tion needed to develop environmental
impact statements and to monitor
environmental effects of prototype
equipment tests.

Under the Marine Protection, Re-
search, and Sanctuaries Act of 1972,
the Department of Commerce is re-
sponsible for researching and moni-
toring programs concerned with the
effects of ocean pollution and other
man-induced changes on the marine
environment. Those programs, devel-
oped and carried out by NOAA, are
designed to provide the information
needed by the Environmental Protec-
tion Agency to improve regulation
and control of ocean dumping and
pollution discharge. In March 1974,
NOAA made its first report to Con-
gress on Federal research concerning
the effects of pollutants on the marine
environment.

Marine Ecosystems Analysis

(MESA) program efforts are concen-
trated in regional projects to develop
information on the biological, physi-
cal, and chemical processes of selected

P & N P
The effects (top)} of ocean pollution
and the protection of seals and
other marine memmals are both
concerns of national programs to
preserve the quality of the marine
environment.




coastal areas, to improve the ability
to assess and predict the impact of
man’s activities. The New York Bight,
first area selected for study, is one
of the most complex and heavily used
U.S, coastal areas. The MESA New
York Bight Project is an integrated
study involving NOAA and other
Federal and State agencies, as well
as industry and a number of uni-
versities.

Several agencies of the Department
of the Interior also have developed
programs concerned with preserving
the quality of the marine environ-
ment. Among them are the Bureau of
Land Management’s Outer Continent-
al Shelf environmental program, and
the 1.8, Geological Survey’s “stream-
gaging” program, which provides
data needed for pollution control in
estuaries, bays, and nearshore areas.

The National Science Foundation’s
Research Applied to National Needs
program supports regional studies of
coastal zone pollutants. In one such
project, a four-institution consortium
in the Chesapeake Bay area is study-
ing domestic waste problems to de-
velop criteria for sewage effluent load-
ing in Chesapeake Bay.

In 1973, the Environmental Pro-
tection Agency issued new regula-
tions to govern ocean dumping of all
wastes except dredge spoil, which is
regulated by the Army Corps of En-
gineers, The Corps is currently en-
gaged in a major program to develop
techniques for determining and re-
ducing the polluting effects of dredge
materials.

In addition to pollution control, en-
vironmental protection encompasses
the preservation of threatened species.
Under the authority of the Marine
Mammal Protection Act of 1972 and
the Endangered Species Act of 1973,
NOAA and the Department of the
Interior are supporting regulatory
and scientific programs for the con-
servation of whales, seals, and other
marine mammals, as well as endan-
gered species of fish, waterfowl, and
other wildlife.

Coastal Zone and Sea Grant

As indicated by recent and pending
legislation, the United States is be-
coming increasingly concerned about
the impact of development upon
coastal areas. Vulnerable nursery and
spawning grounds in coastal wetlands
as well as the basic economic and
labor patterns of coastal communities
could be affected. To deal with the

_problem, the Coastal Zone Manage-

ment Act of -1972 established the
Coastal Zone Management Program,
administered by NOAA, to provide a
balance between economic develop-
ment and the preservation. of environ-
mental quality’ in the coastal zone.
The program is broad in scope and
involves consideration of' ecological,
cultural, historical, and aesthetic val-
ues—as well as the requirements for
economic development. The Federal
Government provides guidance and
support; state governments are re-
sponsible for coastal zone manage-
ment,

By the end of 1974, 31 of 34 coast-
al states and territories, including the

. Great Lakes states, had been funded

Samples of marine life collected in the New York Bight area.

for development of coastal zone man-
agement programs, The Coastal Zone
Management Program, together with
the Sea Grant Program, provides the
mechanisms needed for comprehen-
sive planning and management of
coastal zones.

The Sea Grant Program was estab-
lished in 1966. It has a three-pronged
mission involving (1) applied re-
search, (2) education and fraining,
and (3) providing of advisory and
extension services across the whole
range of ocean problems. Nearly 50
U.8. institutions now have Sea Grant
programs, and some 600 important
projects in mariculture, marine re-
source recovery, coastal zone manage-
ment and protection, and other areas
have been initiated or completed. Sea
Grant advisory services have also de-
veloped rapidly, and currently about
200 agents work in 22 States. Last
year the Secretary of Commerce des-
ignated the University of California
as the seventh Sea Grant college. The
other six are: Texas A&M, Oregon
State University, and the Universities
of Rhode Island, Washington, Hawaii,
and Wisconsin.
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International Developments

The United States firmly supports
a comprehensive, broad-based treaty
on the Law of the Sea and will con-
tinue to work toward a satisfactory
international agreement on the oceans
at the next session of the Third
United Nations Law of the Sea Con-
ference, to be held in Geneva in the
spring. Such agreement should per-
mit development of deep-sea marine
mineral resources beyond the juris-
diction of any nation, with appropri-
ate environmental safeguards, and
should guarantee freedom of access
for private companies, under reason-
able conditions, coupled with security
of tenure.
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The United States also supports es-
tablishment of a 200-mile economic
zone wherein coastal nations would
have sovereign rights to develop sea-
bed mineral resources (subject to cer-
tain international responsibilities, in-
cluding environmental protection and
the right to regulate offshore installa-
tions affecting their economic inter-
ests). Coastal nations would also have
exclusive rights to manage living ma-
rine resources, subject to certain ob-
ligations. Special treatment would be
given to anadromous species, such as
salmon, and to highly migratory spe-
cies, such as tuna.

Besides the Law of the Sea Confer-
ence, the United States has been an

The CYANA, one of two French
submersibles used in the recent
French-American exploration of the
Mid-Atlantic Ridge.

active participant in the work of
UNESC(Q’s Intergovernmental Ocean-
ographic Commission and in a num-
ber of major, multinational oceano-
graphic field experiments. For
example, the recently completed At-
lantic Tropical Experiment of the

Globa] Atmospheric Research Pro-

gram (GATE), a joint program of
the World Meterological Organiza-
tion and the International Council of
Scientific Unions, was an enormously
successful 3-month air/sea study in
the South Atlantic off Africa, and
involving 40 vessels from 15 nations.

Project FAMOUS (French-Ameri-
can Mid-Ocean Underseas Study) is
another exciting and productive co-




operative international effort. Project
FAMOUS field investigations, com-
pleted last summer, were conducted
along the Mid-Atlantic Ridge some
300 miles southwest of the Azores.
The investigations, which required 3
years of intensive planning and prep-
aration, involved the ALVIN, a
United States research submersible,
and the ARCHIMEDES and CYANA,
two French submersibles. In some 50
dives—to depths of 3,000 meters—it
was possible for the first time to ob-
tain evidence by direct human obser-
vation to confirm and advance con-
temporary concepts of plate tectonics
and sea-floor spreading. The “obser-
vations provided new scientific in-
sights on continental drift, earth-
quakes, geothermal energy, and evo-
lution of minerals deep within the
Earth.

In June 1973, the United States
and USSR signed an agreement call-
ing for bilateral cooperation in ex-
ploration of the global sea. A joint
commiltee was established and, at its
first meeting in February 1974,
agreed on cooperative projects in six
areas of ocean investigation: air/sea
interaction; planetary-scale ocean cur-
rents and other aspects of ocean dy-
namics; geochemistry and marine
chemistry of the world ocean; geo-
logical and geophysical investiga-
tions; biological productivity; and
the intercalibration and standardiza-
tion of oceanographic instrumenta-
tion and methodology.

Problems and Prospects

There are, of course, serious ob-
stacles that must be overcome in suc-
cessfully meeting U.S, national needs
for ocean services and resources, One
of the most challenging involves the
fisheries situation.

Mankind is rapidly reaching the
point where the capacity of the
world’s fishing flests will exceed the
capacity of the oceans to sustain the
fish stocks on which all depend, Sev-
eral important species found off the

coast of the United States have al-

ready been seriously depleted. To
date, international efforts to develop
satisfactory conservation measures
have failed.

International Law of the Sea con-
ferences may well provide a new op-
portunity to conserve such vital ocean
resources. The proposed extension of
national economic jurisdiction to a

200-mile zone would give the United

States exclusive management author-
ity over its own zone’s Iivéng Te-
sources, many of which are now
fished by foreign fleets.

In addition, NOAA, in coopera.
tion with the Department of the In-
terior, State governments, and recrea-
tional and commercial
organizations, is currently preparing
a national fisheries plan. The plan will
include contingency arrangements for
fishery management in cooperative
efforts of the States, regional groups,
and the Federal Government.

Another serious problem facing the
United States involves maintaining
an oceanographic fleet adequate to
provide the information needed to
map and chart the oceans, survey
their resources, assess and ameliorate
environmental hazards, and conduct
the basic research upon which future
advances will be built. Ship support
as a percenfage of total program
budgets is declining. Part of the de-
cline can be compensated for by the
use of other platforms, such as buoys
and satellites, but eventually it will
be necessary to make the investment
required to continue needed ship op-
erations and to replace vessels that
are worn out,

Budget constraints of the last sev-
eral years caused the retirement of
10 old ships without replacement. In
addition, four NOAA ships, all less
than 10 years old, were temporarily
out of service last year. The pinch on
ship-operating funds also is being ag-
gravated by escalating fuel and main.
tenance costs. Like the rest of the na-
tion, ship operating agencies will have
to watch dollars- closely and spend

fisheries .

them where they are most needed.

Ships, satellites, aircraft, and buoys
provide the most economical and
efficient means of gathering much of
the data needed about ocean features
and processes. The national capability
for ocean exploration is- deficient,
however, so long as it does not have
adequate submersible and habitat fa-
cilities for manned undersea explora-
tion.

In the 1960s, a great variety of
submersibles and undersea habitats
was built, but most were engineering
experiments and are now “on the
shelf.” At present, the Navy is the
only Federal agency owning a sub-
mersible, and NOAA, through its
Manned Undersea Science and Tech-
nology Office, has assumed the task
of coordinating civilian undersea op-
erations. NOAA’s efforts to help pre-
serve the technology needed for
underseas oceanographic exploration,
but the United States well may face a
future shortage of undersea plat.
forms. It is to be hoped that NOAA,
the Navy, and the National Science
Foundation will be able to provide
joint support for at least modest ef-
forts to maintain the U.3. manned
underseas capability.

Despite the problems which lie
ahead, the U.S. marine program to-
day is both healthy and growing.
Ocean resources are no longer con-
sidered minor supplements to land
resources but, rather, because of the
rich potential of the sea, are viewed
as part of the solution to some of the
most serious national and interna-
tional problems. The new national
awareness which has developed will
shape and structure marine programs
for a long time to come. Priorities
will have to be reassessed to serve
the greatest national needs, and in-
tensive interagency cooperation will
be required to ensure maximum value
for available resources.

The future promises discipline and
hard choices, but alse an increasingly
important role for marine programs
in the economic life of the nation.

1.




Marine Engineering
Data and Information

Exchange®

By Richard M. Morse

Environmental Data Service

Foster H. Middleton
University of Rhode Island

Introduction

In September 1972, the Marine Beard
of the National Academy of Engi-
neering (NAE) established a panel
to consider whether the ocean engi-
neering community’s needs for data
and information are being met by
existing service systems, This paper
summarizes the Panel’s report and
examines some of its considerations.
Considerable effort was spent try-
ing to determine if: the larger nation-
al data centers are meeting the needs
of ocean engineers; ocean engineers
are taking advantage of the data and
information (technical reports) al-
ready available to them through these
centers; a completely new engineer-
ing data base or centeris needed.
To help answer these questions, a
questionnaire was prepared and cir-
culated to members of the marine en-
gineering community. The response
to this sample survey confirmed the
Panel consensus, i.e., the ocean engi-
neering professional community, par-
ticularly the small firm or individual
engineer, is amazingly uninformed on

* Condensed from a paper presented to the
Ninth Anneal Conference of the Marine
Technology Society, September 23.25,
1974,
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available data and information ser-
vices. Some respondees knew of and
used one or two of the major bases
available, but such was not the usnal
case.

The data needs of the ocean engi-
neer differ from those of the ocean
scientist. An engineer preparing to
erect a structure, bury a cable, or in-
stall a large pipeline needs a family
of very specific environmental mea-
surements at the particular point of
concern. A marine scientist, on the
other hand, concerned with physical
environment processes, usually needs
only a relatively limited number or
period of more general observations.

In light of these differing needs,
the panel considered the desirability
of a new national engineering data
center. Review of a large number of
existing marine data and information
bases, however, led to the conclusion
that an additional base was not prac-
tical nor was it really needed. In-
stead, it seemed that the procedures
and practices of several of the larger
existing data bases and centers might
have changes that would ' gradually
improve the status of ocean engineer-
ing data services.

To accomplish these changes, it is
necessary for the engineering commu-
nity to understand how a particular
ocean parameter becomes a routinely
accessioned part of an ocean data
base. Even in such major centers as
the National Oceanographic Data
Center, a user need must be identi-
fied in terms of requests for or sub-

mission of particnlar kinds of data. -

Once the user need is recognized and
can be weighed against priorities for
other user services, the center can
make it a regular practice to archive
the types of data needed.

Report Contents

The Panel report has an appendix
listing the ocean engineering sub-
disciplines considered in the study.
Items in the list were changed many
times during the life of the Panel,

and there is still nothing “absolute”
about the listing. The Panel, however,
was reasonably content that the list is
as useful as any that has been print-
ed. In total, there are some 90 sub-
items listed, grouped into 13 larger
groups. These larger groups are given
in table 1 and indicate the scope of
the subject matter reviewed by the
Panel.

A second major item in the report
was a “first-cut” summary of what
the Panel believed were the 14 large
data or information centers of great-
est relevance to ocean engineering.
This grouping is also arbitrary, in
that it was not practical to include
all of the many other relevant centers.
It was a surprise to most Panel mem-
bers to learn that more than 2,000
centers conltain information useful
and available to marine users. Some
of these data and information bases
are university or industrial archives,
or files associated with military lab-
oratories. In many instances, the in-
formation centers are highly special-
ized and their holdings would not in-
terest the practicing ocean engineer.
Considerable discussion took place
about which major centers to look
at, and the Panel would defend their
selections principally on the basis of
convenience. :

The center names in table 2 are
reasonably descriptive of their activi-
ties. Clearly, none of these centers
was established with ocean engineers
in mind, yet all contain some informa-
tion of interest to certain ocean engi-
neers. It is also fair to say that all
14 of the centers are flexible, in that
their products and services could be
more relevant to the needs of ocean
engineers if these needs were known.

A commonality of these activities is
that computers are used. Also, all the
centers are willing to consider the
needs of their user communities. With
this in mind, it appears that the estab-
lishment of yet another center for the
ocean engineers has little merit. Al-
though an ocean engineer may have
to become familiar with several dif-
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Table 1—Ocean Engmeérmg Tah

Subject Groups 4

Minerals—Mining -
Coastal Processés
Platforms N
Living Marine Resou' ces
Environmental Data - _
Communieation & Telemete ing
Sw1mmmg—D1vmg '
Natural Gas & Oil-"
Waste Disposal -
Mazine Recteation -~
Surveying o
+ Sea Floor Enwmeer'ng
Ports, Harbors, and Cha

Table 2—Data
Bases

‘Defensge Doeumentatlon C
National Techmcal In
vice (NTISY
Smithsonian Science- Info
change {SSIE) :
Defense Metal - Informatlon Center B

shaton Ex: - Bes

(DMIC) : &
Maritime Research Informatlon Ser-
vice (MRIS) = - .i-

Water Resources Sc1ent1ﬁc Tnforma- -
" tion Center (WRSIC)
‘Environmental Science Information
Center (ESIC) - - '*
National Referral Center for- Scietice.
and Technology,: L1brary of Con- -
gress
Solid Waste Informatmn Retneval
Systems (SWIRS) I
National Oceanographic Tistrumenta- -~~~
tion Center {(NOIC) - . '
National Climatic Center (NCC)
National Oceano‘rraphlc Data Center -
- (NODC)
Storage and Retrieval of Water Qual -
ity Data (STORET) . ~° :
National Geophysical and ‘Solar- Ter? '
restrial Data. Center (NGSDC)

copy, etc )

month" )
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ferent centers to get the information
he needs, this did not appear to the
Panel to be an unreasonable ap-
proach.

At the present time, one of the ear-
liest positive steps that could be taken
would be to acquaint the entire ocean
engineering community with what in-
formation is available, where it 1is
held, how it can be obtained, and
how much it will cost.

It is not obvious exactly which
holdings of a given data or informa-
tion center will be of direct interest
to the ocean engineer. The panel stud-”
ied the holdings of the 14 centers and
summarized their findings in a com-
parative format, Table 3 lists the key-
words or descriptors upon which the
review was based. The Panel has no
tllusions about the optimum charac-
ter of the bases selected, or the basis
on which they were compared. Both
are subject to change. For additional
details of the review, the panel report
itself should be consulted.

The Panel hoped to produce a list
of subjects followed by ratings of
relevance for each of the data and in-
formation centers. We were unable to
do so, but hope that it will be pos-
sible in the future.

Sammary and Recommendations

At present, there is no formal mech-
anism for stimulating existing data
centers to meet the needs of the
engineer. There is not even a reason-
able set of standards for ocean engi-
neering data, or any standard lan-
guage on the subject. Moreover, the
relatively young academic community
of ocean engineering has done little
to tell the new ocean engineer what
existing data and information are
available. The Panel thinks this situ-
ation should be changed, and that the
many estahlished graduate programs
in ocean engineering would be signi-
ficantly improved by the inclusion of
the essential ingredients of the Panel’s
report. Certainly, any graduate course
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in “Ocean Engineering Data Process-
ing” should include a substantial
presentation of this kind.

The student engineer should be
advised as to:

® what data bases exist

® what they contain

@ how to go about accessing this
information

® how much it will cost
® how long will it take
©® what form the output will be in

® whether or not he is eligible to
apply for the data (applicable only
with restricted use files)

This body of information must be
developed in cooperation with the key
centers, Al the same time, the centers
need an organized input, a voice,
from the ocean engineering commu-
nity, The Panel does not believe that
either company proprietary restric-
tions or military security classifica-
tions cause serious problems in the
exchange of engineering data and
information. Rather, there simply is
no group or agency in the ocean en-
gineering community sufficienily con-
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cerned with data and information
needs.

The panel recommended that a
good remedial approach would be to
establish a liaison office for ocean
engineering data and information.
This could be done on a trial basis
for 2 years, to measure its effective-
ness. The Panel recommended that
the Liaison Office for Ocean Engi-
neering (with a small stafl}) be es-
tablished in EDS. This would be an
excellent location for the trial® office,
bhecause EDS has already established
a dialog with ocean engineers, op-

“erates three marine data centers plus

an information center, and has a
clearly identified lead role in national
and international data management
and exchange.

The liaison office for ocean engi-
neering would consider all of the
problems mentioned in the foregoing
discussion. It would also establish
and maintain communication with the
ocean engineering community, dis-
seminate available information, and
identify information needed but mot
available. Much of this would be ac-
complished with the aid and coopera-
tion of the professional engineering
societies.

Conelusion

The general consensus of the Panel
was that although their initial report
contained a significant amount of ar-
bitrary material, it nodetheless ap-
peared to be a worthwhile pioneer
effort. The proposed liaison office
could serve as a focal point for pos-
sible new developments in several
ways. Being within EDS, the liaison
office staff should be able to develop
the capability to respond quickly to
questions from the ocean engineering
community. For the first time, the en.
gineer would have a place to start
his search for marine information,
He also would have a means of re-
porting needs that were unsatisfied.

The liaison office would pick up
where the Panel left off, i.e., it would
review the lists of ocean engineering
subjects, add new data bases, and
amend the Data Base Descriptor list
(table 3) to improve its usefulness.
Similarly, the liaison office would
work toward making available to the
ocean engineering academic instita-
tions the best possible data and in-
formation. These institutions would,
in turn, be leaders in disseminating
up-to-date information as to just what
kind of data is available to the ocean
engineer and how he can get them.




POLYMODE

By James Churgin

Director, World Data Center A,

Oceanography

For the past year, United States and
Soviet scientists have been developing
POLYMODE, a large-scale midocean
dynamics experiment based on the
previous POLYGON (U.S.8.R.) and
MODE-I (U.S. and UK.) programs,
which documented the presence and
scale of midocean eddies and tenta-
tively explored their nature and im-
portance.

POLYMODE is the next neces-
sary step in the development of a
physically correct ocean model. Such
a model would provide a basis for
oceanological forecasts and could be
coupled with an atmospheric model
for climatological studies and predie-
tion of long-range weather and cli-
mate fluctuations.

The main scientific objectives of
POLYMODE are:
(1) To conduct a kinematic and de-
scriptive study of the midocean
eddy field, including eddy-eddy
interactions, on significantly
longer time and larger space
scales than previously studied;
To determine local dynamic bal-
ances in a typical midecean re-
gion;
{3) To determine the contributions

(2)

to the eddy transports of mo.
menturm, heat, and energy and
their meridional distribution, as
well as the interaction of eddies
with the mean circulation;

To explore the mechanisms of
production, transformation, and
dissipation of eddy energy;

To develop and test numerical
models of the oceanic mesoscale
and general circulations, includ-
ing (explicitly and implicitly)
mesoscale eddies, for the pur-
poses for forecasting, process in-
vestigation, and coupling to at-
mospheric models.

A year of intensive POLYMODE
field experiments is scheduled tenta-
tively for 1977. A draft plan for the
proposed POLYMODE field program

consists of three major components:

(1} Current and temperature mea-
surements from moored stations.

(2) Density surveys from ships and
other platforms (e.g. inserted
echo sounders).

(3} Observations with SOFAR
{sound fixing and ranging)
floats.

At least 32 moorings hosting more
than 200 current or current/tempera-
ture instruments will he deployed by
the two countries for periods of 1 to
2 years. In addition, 160 SOFAR
floats with a 2-year lifetime are to
be deployed by the United States.
SOFAR floats at 600- and 2,000-meter
levels will be used to obtain quasi-
synoptic eddy data, particularly in
the central square. (See figure 1.) A
total of nearly 4 ship years will be
required for the combined mooring
and shipboard programs.

By sharing ships, instruments,
equipment, and techniques, it will be
possible to extend POLYMODE eca-

"pabilities well beyond those possible

with the resources of a single coun-
try. Resources to be pooled through
agreements developed by joint work-
ing groups include ships; moorings
and mooring components; scientific
instruments; port, communications,
and data processing facilities; and a
joint POLYMODE operations con-
trol center.

Many of the shared activities will
be developed experimentally, well be-
fore their use during POLYMOQDE
field operations. Joint work on moor-
ings deployment, shipboard programs,
and communications should be tested
this year during one or more pilot
experiments.

POLYMODE is being conducted
under the U.S./U.S.S.R. Agreement
on Cooperation in Studies of the
World Ocean. Participation by other
nations who share the common sci-
entific objectives will be arranged
with the consent of the Joint Organiz-
ing Committee.

Data obtained during POLYMODE
will be made fully and expeditiously
avajlable to all pardcipating scien-
tists. Finalized data also will be made
avaijlable to other users through the
World Data Center (WDC) system,
under ground rules to be established
by a US./U.5.5.R. data management
subcommittee.
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National Report

Climate Assessment Center
Operational

NGAA’s Center for Climatic and En.
vironmental Assessment (CCEA) be-
came an operational EDS unit on
November 15, 1974. Organizationally,
CCEA consists of a Director’s office
and two major subelements: the
Model Development Division and the
Climatic Assessment Division. Dr.
James D. McQuigg, the Center Direc-
tor, and the Model Development Di-
vision are located in the I'ederal
Building in Columbia, Mo., to pro-
vide an interface with a variety of
discipline specialists on the staff of
the nearby University of Missouri.
The Assessment Division is located in
EDS headquarters in Washington,
D.C., to ease interactions with other
government agencies.

CCEA’s primary mission js to pro-
vide consultant services to Federal
agencies concerned with the effect of
the environment on sociceconomic
programs and policies. (See page 8,
May 1974 Environmental Date Ser-
vice; also, page 3, July 1974 and
page 16, January 1975.) Its specific
objectives are to develop a global cli-
mate monitoring system, model the
environmental impact on food, estab-
lish a climate warning system, and
serve as a focal point for information
on climatic effects.

The Model Division will initially
develop crop/weather models by as-
sembling large data sets containing
historical information on crop yields
and weather. This will be followed by
the testing of various statistical re-
gression models. The goal is to pro-
duce models that can use meterologi-
cal data which are received daily,
weekly, or monthly.

The Assessment Division will eval-
uate ongoing crop conditions by
monitoring the world weather picture
and ancillary aspects of plant growth,
Yields will be estimated from the de-
veloped statistical models relating
crop yield to local meterological con-
ditions,

Crops to be analyzed will be se-
lected on the basis of their impor-
tance to nutrition and trade. Fore.
most on the list are wheat, corn, and
rice. Other choices include soybeans
—because of their high protein con-
tent—millet, and sorghum. The coun-
tries to be studied are those that ex-
port grains and those most vulnerable
to food shortages. The availability of
historical crop and weather data is a
secondary factor in the selection pro-
cess.

At the present time, work is cen-
tered on North American regions,
because they have production and
meteorological data readily available.
If this work proves successful, studies
will be extended globally on an area-
by-area basis.

The staff of CCEA’s Model Develop-
mernt Division. Standing: Sharon
LeDuc, Marla Lockard, Richard Katz,
Paula Rosenkoetter, foan Darkow,
Gardner Von Holt, Norten Strommen
{ Deputy Directar), Cathy McFate,
Dolores Knipp, and Rita Terry.
Sitting: Marguerite Johnson and
James McQuigg (Director). Two
staff members, Rita Fobian and
Jeanne Beare, are not shown.

To accomplish its mission, CCEA
pursues an interdisciplinary approach.
Professionals on the staff are social
and geophysical scientists with broad
bases in environmental disciplines.
Services of personnel from the Na-
tional Weather Service and National
Marine Fisheries Service also will be
available. Where practical, supple-
mental economic engineering research
support will be obtained by contracts
with universities and industry.
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New Jersey Inshore
Data Released

The Public Service Electric and Gas
Company of New Jersey has released
to NOAA environmental data collect-
ed in the inshore waters of New
- Jersey north of Atlantic City (cen-
tered at latitude 39° 28" N and longi-
tude 74° 15° W).

The data, deposited in EDS, were
collected as part of a site survey for
a proposed nuclear generating station
by several research groups under
coniract to the Public Service Com-
pany. Data sets consists of 6 biologi-
cal reports, 2 geological/geophysical
reports, 3 water quality (chemistry)
reports, 13 physical oceanographic
reports (currents, waves, tides, hy-
drography), 98 analog seismic reflee-
ton profiles, and digitized depth,

temperature, salinity, and current ob-
servations.

The reports contain detailed infor-
mation on:

1. Ecological studies: life histories
and migrations of some important
fishes, distribution of eggs and
larvae of fishes, results of seine and
trawl collections, sport and commer-
cial fisheries, invertebrates (includ-
ing shellfish), other marine and estu-
arine organisms, organisms asséciated
with artificial reefs, problems and
consequences of effects of power-
plants on marine ecology.

2. Physical properties of water
masses: daily wave statistics, joint
distribution of significant wave
heights, wave-rider data analyses,
normalized wave energy spectra from
wave-rider records, and a summary
of wave records.

3. Currents: currents vs. direction,
histograms, plots, profiles, computer

printouts of current speed vs. direc-
tion, surface and subsurface drogue
tracks, and dye dispersion.

4. Tides: summary and analyses of
tide recordings.

5. Hydrography: seasonal and daily
variations in water temperature as a
function of depth, and depth-tempera-
ture-salinity profile summaries.

6. Geology/Geophysics: bathymetry,
seismic reflection profiling and sedi-
ment analysis,

The data, in scientific report and
analog form, are available from EDS
on loan or microfilm copy. Auto-
mated data are available as magnetic
tape copy or machine listing. Write:
National Oceanographic Data Center,
Environment