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A INTRODUCTION

L]

) Sisce the last edition of “Compu“er Programs in Oceanography" (compiled by Cloyd Dinger) was
'y published in 1970, the National Oceanographic Data Center (NODC) has received many requests
from scientists throughout the internmational oceanographic cormunity for updated information
[ ] on available programs. The present edition is in answer to this demand. Abstracts of seven
hundred programs have been supplied by nearly eighty institutions in ten countries (See table,
pages vii-viii). .

Those familiar with the previous edition will note several changes. Pour new chapters have

been added -~ Fisheries, Engineering, Coastal and Estuarine Prccesses, Pollution ~- and the
title has been char-ed to reflect a broader interest than was implied in the term “oceanography"”.
In addition t~ the institution, lanquage, and hardware indexes, a general i..dex has been pro-
vided, allowing the reader to search by parameter, method, author, etc. And, most importantly,
the number of abstracts has nearly doubled.

Most of the programs listed herein are rot available from the NODC. If the NODC holds a copy
of the program, it will be so noted at the end of the abstract, and the form will be described
(1isting, deck: etc.); copies of these materials can be supplied. Requests which involve small
amounts of materials and labor will be answered free of charge; for larger requests, an itemized
cost estimate will be provided, and work will begin after funds or a purchase order have been
received. (Contact the Oceanographic Services Branch; telephone (202) 634-7439)

Many j.cograms available in published form can be obtained from the following sources, as noted
in the abstracts:

National Technical Information Service (NTIS)

U. S, Department of Commerce

5285 Port Royal Road

Springfield, VA 22161 Telephone (703) 321-8543

Assistant Iublic Printer
U. S. Government Printing Office (GPO)
Washington, DC 20402 Telephone (202) 783-3238

when ordering from NTIS or GPO, include the order number of the document, as well as payment in
the facm of check or money order. Telephone orders are accepted by both agencies if the pur-
chaser has a deposit account.

Inclusion of information on a particular program does not guarantee that the program will always
be available. When the originator feels that a program has become obsolete, support for that
program often is discontinued. Every effort has been made to exclude all programs which defin-
itely are not available to anyone. About one hundred programs from the previous edition have
been retained because the NODC holds a reproducible, documented copy, or tie originators have
stated that they still support the programs. Judging from the requests received at NODC, many
of these older programs are still of interest to the scientific community.

The NODC cannot assume responsibility for the accuracy of the abstracts, except those originated
by our organization, or for the proper functioning of the programs. Most of these programs will
- not work, without modification, on a system other than the system for which they were designed.

Reports describing program libraries are available from several other federal agencies. "’ vien-
tific Frogram Library Abstracts” describes programs in the following categories: Regression and
curve-fit, statistical analysis. matrix operations, simultaneocus equations, numerical analysis,
.‘) approximation of spicial function, operations reseaxch, computer simulation, time series analy=~
L} sis, sorts, applications programs, and miscellaneous. These programs were either written for or
adapted to run on a Burroughs B5500 computer containing 22.6K 48-bit words of magnetic core
storage, magnetic disk mzss storage, and seven-channel ¢t.pe drives. Contact:

Bureau of Mines, Division of ADP

2 U. S, Department of the Intrrior

[ ] P. O, Box 25407, Federal Ccntex
Denver, CO 80225

Preceding page blank




“Computer Software for Spatial Data Handling"” is scheduled for publication in the surmer of
1976; address inquiries to the Cimmission on Geographical Data Sensing and Processing oi the
International Geographical Union, 226 O'Conner Street, Ottawa, Ontario, Canada.

Several general-purpose programs are documented in "Computing Technology Center Numerical
Analysis Library.” report number CTC-39, available from NTIS for $12.00 paper copy, $2.25
nicrofiche. The Computing Technology Center is operated by the Nuclaar Division of Union
Carbide Corporation at the Oak Ridge National Laboratory in Oak Ridge, Ternessee.

"Argonne Code Center: Compilation of Program Abstracts," report rumber ANL-7411, supplement
8, may aiso be obtained from NTIS, for $13.60 paper copy, $4.25 micrnfiche. The Argonne
Code Center is located at the Argonne National Laboratory, 97C3 Sovth Cass Avenue, Argonne,
11, 60439. Programs maintained by the Center are chiefly intended for use in nuclear reactor
research. Included in the Environmental and Earth S.ience category are programs for the
following: Envircrnmental impact studies, geclogy, seismology, geophysics, hydrology and
ground water studies, bioenvironmental systems analyses, meteorclogical calculations
relating to the atmosphere and its phenomena, studies of airborne particulate matter,
climatolegy, etc.

Persons or organizations wishing to contribute program information for usfe in future c¢ditions
and for reference in answering requests are asked to use standard form 185, Federal Information
Processiny Standard Software Summary; several coples of the form are printed as the last pages
in this book, beginning on page 226.

The technical assistance of the following NODC personnel is acknowledged, with appreciation:

Albert M. Bargeski
Dean i '/

Georg .. Heimerdinger
Nelson C. Ross

John Sylvester

Robext w. Taber

Rosa T. Washington
Judith Yavner

Thomas Yowell
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PHYSICAL OCEANOGRAPHY

Transport Computations from Language - FORTRAN 1 and 1V
Atmospheric Pressure Hardware - IBM 1620/1BM 1130

Computes the steady-state mass transport in the ocean from atmospheric pressure data, according
to a system of analysis designed by Dr. N.P. Fofonoff. Input: Sea level pressure cards from
the extended forecast division of the U.S. National Weather Service. Output: Meridional! and
zonal ccaponents of Ekman transport, total meridi»nal transpert, integrated transport, and inte-
grated peostrophic transport (mean monthly values for the specified grid of alternate five ge-
grees of latitude and longitude in the northern hemispaere. FORiRAN I program ‘s listed in

FRB manuscript series repo.'t (Ucean. and Limnol.) No. 163, by Dr. Charlotte Froese, 1963.

Pacific Biological >“ation C<ry on file at NODC (FORTRAN I version for
Fisheries Research Board of Canada IBM 1620 only - above report)

P. 0. Box 100

Nanaimo, 8., C. V9R 5Ké

STD Computations Language - FORTRAN 1V
STr02 Hardwar2 - IBM 1130

Computes derived oceanographic quantitles for Bisset-Berman STD casts. Printed output: Pres-
gure, tcmperature, salinity, depth, sigma-t, specific volume anomaly, potential cemperature ard
density, dynamic height, potential energy anonaly, oxygen contenr; sound velocity optional.

FRB Manuscript Report (unpublished) No. 1071,by C.A. Collimns, R.L.K. Tripe, and >.K. Wong, Dec.
1969.

Pacific Biological Station Copy on file at NODC (above report)
Fisheries Research Board of Canada

P. 0. Box 100

Nanaimo, B. C. VIR 5Ké

Hydrographic Cast Computations Language - FORTRAN 1V
HYDRO Hardware - IBM 1130

Computes derived oceanographic quantities for hydrographic casts. Printed output: Pressure,
temperature, salinity, depth, sigma-t, specific volume anomaly, potential temporature and den-
sity, dynamic height, potential energy anomaiy, oxygen content; sound velocity optional. FRB
Manuscript Report (unpublished) No. 1071,by (.A. Collins, R.L.K. Tripe, and S.K. Wong, Dec.
19¢€9.

Pacific Biological Station Copy on file at NOCC (above report)
Fisheries Research Board of Canaaa

P. 0. Box 100

Nanaimo, B. C. V9R 5Ké

Digitizes STD Data Language - FORTRAN
DEEP Hardware -~ Hewlett-Packard 2115A

Digitizes salinity-temperature~depth data on line, using time as a criterion for selecting
points. Input are frequencies fium the Bisset-Berman STD system and station headfng data
through a teletype. Output, on paper tape, has stacion identification fields, time interval
between data points, an.. the STD data. Technical report No. 152 (unpublished manuscript), by
A. Huyer and C.A. Colli..s, Dec. 1969. (See program WET, next page)

Pacific Kiolog.cal Stuticn Copy on file at NODC (above report)
Fisheries Research boa d of Canada .

P. O. Box !

Nanaimo, B. t. VJR 5K6
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STD Processing Language - FORTRAN
WET Hardware ~ Hewlett-Packard 2115A

For shipboard processing of digitized salinity-temperature-depth data. Input 1is on paper tape
(output from program DELP). Output: The following parameters at standard rressures -- temper-
ature, saliniiy, sigma~t, delta-d, specific gravitv anomaly, specific voluze anomalz, geopoten-
tial anomaly, and potential energy. Technical Rep:rt No. 152 (unpublished manuscript), by A.
Huyer 2nd C.A. Collins, Dec. 1969.

Pacific Biological Station Ccpy on file at NODC (above report)
Fisheries Research Board of Canada

P. O. Box 100

Naraimo, B. C. V9R SKe

Station Data Retrieval Language ~ ALGOL
HYDROSEARCH Hardware ~ Burroughs 6700

Provides easy, inexpensive retrieval of hydrographic station data, with selecticn criterfa ex~

pressed in terms of data oroperties. Output: Sumary listing, detailed listing, cards, tape,

or disk file. The program can be run either in batch mode or interactively; users can be local
or remote via dial-up, ARPANET or FTS. User's Guide available.

Ed Coughran " Available from orjginator only
University of California, San Diego

P.O. Box 109

La Jolla, CA 92037 Telephone (714) 452-4050

STD Data Processing Language ~ FORTRAN IV
Hardware ~ CDC 3300

Processes salinity-temperature-depth recorded in the field. BCF Special Scientific Report-Fish-
eries No. 588, "Processing of Digital Data Logger STD Tapes at the Scripps Institutior of
Oceanography and the Bureau of Commercial Figheries, La Jolls, California," by Dr. James H.
Jones, June 1969.

Oceanic Research Division Copy on file at NODC (above report)
Scripps Institution of Oceanography

P.C. Box 109

La Jolla, CA 92037

Salinity Anomaly Language - FORTRAN I1
1SALBP Hardware - CDC 3100

Calculates the sulinity anomaly from a standard T/S or Theta/S curve for North At}antic Central
water developed by L.V. Worthington. The results are outbut on the line printer. Author - A.B.
Grant (June 1968).

Director Available froo originator only
Bedford Instatute of Oceanography

P. O. Box 1006

Dartmouth, N, S. B2Y 4A2

Oxygen Saturation, Oxygen Anomaly Langu.ge - FORTRAN 11
ISATBP Hardware - CDC 3100

Calculates the percentage of oxygen saturation in seavater, according to tables and formulae
by Montgomery (1967), as well as an oxygen anomaly on s sigma-t surface, according to a tabu-
lated curve by Richards and Redfield (1955). The results are output on tne line printer, sta-
tion by station. Author = A.B. Grant (June 1968).
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Director Available frum originator onl;-
Bedford Institute of Oceancgraphy
P. 0. Box 1006

< Dartmouth, N. S. B2Y 4A2
-
Plot Theta-S Curves Language - FORTRAN II
s Hardware - CDC 3100/PDP-8/CalComp Plotter
[ ]

Plots potential temperature vs. salinity. Input on cards. Output: Printed listing and

punched paper tape. Station plot uses a PDP-8 computer, paper tape reader, and CalComp Plot-
ter. Author ~ R. Reiniger.

Director Available from originator only
Bedford Institu.e of Oceanography

P. 0. Box 1006

Jartmouth, N. S. B2Y 4A2

Plots Station Positions Language - FORTRAN I1
Hardware - CDC 3100/PDP-8/CalComp Plotter

Plots cruise station positions on Mercator projection and writes in station number. "PLOTL"
plotting routine used with PDP-8 and CalComp plotter. Author ~ R. Reiniger (Sept. 1968).

Director Available from originator only
* Bedford Institute of Oceanography
P. O. Box-10C6
Dartmouth, N. S. B2Y 4A2

Nutrient Concentrations Language - FORTRAN 11
PEAKS Hardware - CDC 3150

Reduces a set of discretely ssmpled voltages from the Technicon AutoAnalyzer to a set of peak
heights and thence to a set of nutrient concentratfons. Input: Magnetic tape produced by a
Techal Digitfizer and Kennedy Incremental Recorder; card deck containing identifiers for all sam-
ples and standards. Output: Tables of peak heights and of derived nutrient concentrations.

Up to 8 parameters and 400 samples can be accomodated per run.

John L. Barron Available from originator only
Bedford Institute of Oceanography
P. 0. Box 1006
Dartmouth, N. S, B2Y 4A2
Telephone (902) 426~3676

STD Tables and Plots Language - FORTRAN IV
STD Hardware - HI* 2100A/Disk/CalComp Plotter
optional

Reduces data from Guildline STD and Hewlett Packard data logger to tatles of salinity-temper-
ature-depth information and prepares it for plotting. The equation giving salinity as a func-
tion of conductivity ratio, temperature, and pressurc is due to Dr. Andrew Bennett.

[F

John L. Barron Available from oripinator only
- Bedford Institute of Oceanography
: P. 0. Box 1006
. Dartmouth, N. S. B2Y 4A2
: felephone (902) 426-3676
’ ;
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Conatstency of Physical and Chemical Data Language - COBOL and FORTRAN sudroutines
C18 A3 X Herdware - 1BM 360-50/48K/Disk/2 tape units

Performs consistency check of physical and chemical data obtained during oceanographic cruises.
Input: Disk pack with recorded and sorted data, parameter card indicating whecher the laput
corresponds to physical or chemical data. Output: Listing of inconsistent data.

Capitan de Fragata Nestor
Lopez Ambrosioni

Centro Argentino de Datos Oceanograficos

Avenida Montes de Oca 2124

Buenos Aires, Republics Argentina Telephone 21-0061

Available from originator only

Calculation of Thermometric Values Language - COBOL and FORTRAN subroutines
Cl8A23X Hardware - IBM 360-50/58K/Disk/2 tape units

Calculates thermometric depth and corrected temperatures., Input: Disk with physical data and
calibration table of reversing thermometers. Output: Listing of evaluated and accepted physi-
cal data.

Capitan de Fragata Nestor
Lopez Ambrosioni

Centro Argentino de Datos Oceanograficos

Avenida Montes de Oca 2124

Buenos Aires, Republica Argentina Telephone 21-0061

Available from originator only

Station Data System Final Valyes Language - COBOL and FORTRAN subroutine -
C 18 A 32 X FQ Hardware - IBM 360-50/64K/Disk/2 tape uni:

Interpolates temperature, salinitv, and oxygen at gtandard depths; calcuiates sipma-t and sound
velocity at observed and standard depths; also calculates specific volume anomaly and dynamic
depth anomaly at standard depths. Input: Disk pack with accepted primary data records. Out-
put: Listing of observed and cumputed values at observed and standard depths.

Capitan de Fragata Nestor
Lopez Ambrosioni

Centro Argentino de Datos Oceanograficos

Avenida Montes de Oca 2124

Buenos Aireg, Republica Argentina Telephone 21-0061

Avaitable from originator only

Daily Seawater Observations Language - FORTRAN IV

Hardware - CDC CYBER 74

input: Daily observations of temperature and salinity. Output: (1) Quarterly statistics, (2)
annual statistics, (3) listing of seven-day normally weighted means for one year, and (4) plot
of normally weighted meansa for one year. Author - H. Somers. Early version i{n FORTRAN 1I-D
for the 1BM 1620.

Marine Environmental Data Sexrvice Available from originator only
580 Booth Street

Ottawa, Ont, K1A OH3 Telephone (613) 995-2011

Dats Management System for Physical Language - COBOL, FORTRAN, PL/1, machine lang.
and Chemical Data Hardware - CDC 6400 under SCOPE 3.3, 125K octal
OCEANS ¥ words/IBM 360-85 under MVT, 200K
decimal bytes

The OCEANS V system is designed to make available any physical, chemical, or meteorological
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data collected as manusl recordings or analog traces. The system is divided into a number of
modules and presently processes data collected using Nanren dottles and mechanical bathythermo-
gr. ohs. Therc are three stages to the system: (1) edft and quality control of newly collec:ed
data, (2) addition of these data to existing historical data, and (3) retrieval/report from
these historical data.

D. Branch Availevle from originator only
Marine Environmental Data Service
580 Booth Street

Ottawa, Ont, KLA OH3 Telephone (613) 995-2011
Mass Trangport and Velocities Language - FORTRAN II
GEQMASS Hardware - PDP 8 E/12K

Calculates velocities at standard depths between two stations relative to deepest common depth;
als0 calculates trapezoidally mass transport between successive depths and culumative mass

trangsport from surface. Assumcs deepest common depth 1s level of no motion. Author - C. Peter
Duncan.

Donald K. Atwood Available from origirator only
Marine Sciences Department
University of Puerto Rico

Mayaguez, PR 00708 Telephone (809) 892-2482
Station Data Language - FORTRAN IV
TWIRP Hardware - PDP 10

Interpolates oceanographic data; calculates sigma-t, dynamic depth anomaly, potential tempera-
ture, and delta~t. Input: Observed thermometric depths, temperature, saiinity, and cheaistry.
Qutput: Temperature, salinity, sigma-t, potential temperature, delta-t at observed depths and
all of these plus dynamic height anomaly interpolated to standard depths. Author - C. Peter
Duncan.

Donald K. Atwood Available from originator only
Marine Scionces Department

University of Puerto Rico

Mayaguez, FR 00708 Telephone (809) 892-2482

Thermometer Correction, Thermometric Depth Language - FORTRAN IV
GIESE 04 Hardware - PDP 10

Corrects thermometers and calculates thermometric depth, as per formulae by Keyte. Input:
Thermometer number, uncorrected reading, auxiliary thermometer reading, data, cruise number,
station number, wire out. Output: Corrected temperatures, correctcd unprotected thermometer
readings, aud thermometric depth. Author - Mary West.

Donald K. Atwood Available from originator only
Marine Sciences Department

University of Puerto Rico

Mayaguez, PR 00708 Telephone (809) 892-2482

Oceanography Station Computer Program Language - FORTRAN IV
Kardware - Burroughs 6700/2125 words

Processes observed station data to obtain interpolated values of temperature, salinity, oxygen,
specific volume anomsly, dynamic depth, sigma-t, and sound velocity. The three-point Lagrange
{interpolation equation and the Wilson sound velocity formula are used in the computations.

Running time is two secoads per staiion.
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Miguel Angel Alatorre Copy on file at NODC
Instituto de Geofisica

Universidad N.A. de Mexico

Ciudad Universitcria

Mexico 20, D.F. Telephone 548-63-00, ext. 537
Flexible System for Biological, Physical, Language - FORTRAN JV
and Chemical Data Hardware - XDS Sigms 7/40K 32 bit words with
SEDHYP (System d'Exploitation des Donnees overlay

en Hydrologie Profonde)

A very flexible aystem of about 5,000 cards which computes, interpolates, lists, and plots
physical, chemical, and biological parameters. Input includes: List of the parameters to be
listed, computed, interpolated, plotted, and copied on files; method of computation and inter-
polation; name of the parameter to be used as "interpolater”; list of the interpolstion levels;
format of the processed data. Output: Listings of the observed, computer, or interpolated
parsneters; plots of one parameter versus another parameter with all the curves on the same
graph, or by groups of N curves on the same graph; copy of the values of one parameter on a
working file for further use by other programs. The options, input on cards, are anslysed and
controlled; each scation is stored in “common" area; then parameters are cosputed and interpo-
lated. Files in a new format (FICPAR) are created; each file contains all the values of all
the stations for one parameter., The plot 1is realized from two files of the FICPAR typs. Docu-
wentation: Presentation de SEDHYP, Dec. 1973; also, Catalogues des methodes de calcul, d'in-
terpolation et de reduction, Dec. 1973.

Mr. Stanislas, BNDO Available from originator only
Centre Natiunal pour 1'Exploitation
des Oceans
Boite Postale 337
29273 Brest Cedex, France Telephone 80.46.50, telex. 94-627
Subroutines for Physical, Chemical and Language -~ FORTRAN 1V
Biological Parameters Havdware - XDS Sigma 7

CO4 SAL, C44 TETA, C 46 SICM Z, etc.

Subroutines compute the following parameters: Depth, pressure, salinity, potential tempera-
ture, sigma-o, oxygen saturation percent, sigma~t, delta-st, potential sigma, alpha, delta-sl-
pha, sigma-stp, nitrate, saturated oxygen, apparent oxygen utilization, sound velocity, dynamic
depth, potential energy anomaly, salinity or temperature flux, Vaisala frequency. Input:
Value of all paraneters to be used in the computations and the catalog ide tification nusber of
the chosen method. Documentation: "Catalogue des zm2thodes de calcul des : arameters physiques,
chimiques et biologiques,” Dec. 1973.

Mr. Stanislas, BNDO Avsilable from originator only
Centre National pour 1'Exploitation
des Oceans
Boite Postale 337
29273 Breat Cedex, France Telephone 80.46.50, telex 94-627
Inter;olation Subroutines Langusge - FORTRAN IV
INTERP1, INTERP2, etc. Hardware -~ XDS Sigma 7

Sutroutines interpolate the values of a parameter at different levels; for each subroutine, the
method is different: spline function, polynomial interpolation, linesar interpolation, La~
grange polynomial interpolation. Input: The values of the paerameter o be interpolated, the
corresponding values of the parameter to be used ay "interpolater" (e.g., depth), list of the
levels of the "interpolater" for which interpolatio~ is asked, the nuaber of points to be used.
Documentation: ‘‘Catalogue des nethodes d'incexrpolacion,” Dec. 1973,
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Mr. Stsnislas, BNDO Available from originator only
Centre National pour 1'Exploftatfion
des Oceans
Boite Postale 137
29273 Brest Cedex, France Telephone 80.46.50, telex 94-627
Processes STD and CTD Data Language -~ FORTRAN IV
SEDSTD (Systeme d'Exploitation des Hardware - XDS Sigme 7/25K words

DONNEES STD, CID)

The system includes programs to copy the raw data from paper tape onto magnetic tape, to pro-
duce validated data from the raw data using calibration fnformation, and to process the vali-
dated data. It is possible to reprocess the stations from raw data or validated data on mag-
netic tape. Option information to be supplied includes: ideantification number of the stations
to be processed, whether the data are raw or validated, list of the depth leveis to be listed,
and scale of the parameters to be plotted. Output: Lisiings of depth or pressure, tempera-
ture, salinity (observed or puted from ductivity), oxygen, oxygen saturation percent,
signa-t, potential temperature, potential sigma, delta-~alpha, and delta~d for each station;
plots of temperature, salinity, oxygen and sigza-t va. depth, and tempersiure vs. salinity for
each station; magnetic tape files of raw and validated dats. Documentation: Presentation de
SEDSTD, Dec. 1973.

Mr. Stanislas, BNDO ’ Available from originator only
Centre Natfonal pour 1'Exploitation
des Oceans
Boite Postal 337
29273 Brest Cedex, France Telephone 80.46.50, telex 94-627

Reads, Calculates, Interpolates Station Data Language ~ FORTRAN 1V
CATRICORN Hardware - IBM 360-65/320K bytes

Reads oceanographic station dats from cards or NONC formatted 120-charaster-per~record tape.

If desired, it can edit the NODC tape and/or calculate and interpolat: oceanogrsphic parameters
for each station or calculate and interpolate variables at specified sisaa thetas surfaces or
potential temperatures. (See subroutines F3, SECPG, EDIT, and PLTEDT.)

Ruth McMath Available from originator only
Department of Oceanography
Texas ASM Un‘versity

College Station, TX 77843 Telephone (71.)) 845-7432
Station Data Calcvlations Language - FORTI AN IV
F3 Hardware = IBM 360-65

This subroutine takes as input, through its common blocks, the observed values for depth, tem-
perature, salinity, and, if available, oxygen, phosphate, silicate, nitrate, and nitrite. It
then t:.terpolates salinity and temperature to standard depths, using either a linear means or
by wefghting two Lagrangian three-point polynomials (devending on whether there are three or
four properly distributed data points). The subroutine calculates the following for both tlre
observed and standard depths: potential temperature, thermosteric anomaly, specific volume
anomaly, sigma-t, the sigma values for depths of 0, 1000, 23000, 3000, 4000, and 5000 meters.
Computations of sound velocity, dynamic height, and transport functions are made for standard
depths only. The computation for stability is made at the observed depths only. The values of
oxygen, phosphate, gsilicate, nitrate, and nitrite are sinply printed out, if they are read.
Subroutine F3 is a composite of programs written by various authors: The original "F" progranm
wvas written by Kilmer and Durbury for the IBY 650. This program was expanded by Nowlin and
MclLellan for the IBM 7094 and again by Eleuterius for the IBM 360. The Scripps SNARKI program
provided the Lasis for much of the present version. (See program CAPRICORN.)
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Ruth McMath Available from originator only
Department of Oceanography
Texas A&M University

College Station, TX 77843 Telephone (713) 845-7432
Plots Station Data Language - FORTRAN 1V
PLTEDT Hardware - IBM 360-65/Houston Omnigraphic
Plotter

This subroutine geaerates a plot tape to mske any of the following 13 plots: Temperature vs.
depth, salinity vs. depth, sigma-t vs. depth, temperature vs. salinity, oxygen vs. sigma-t,
oxygen vs. temperature, temperature vs. silicate, potential remperature vs. salinity, phosphate
vs. depth, sound velocity vs. depth, stability vs. depth, silicate vs. depth, oxygen vs. depth.
The size of the plots 1s 11 x 17 inches. (See program CAPRICORN)

Ruth McMath Available from originator only
Department of Oceanography
Texas ASM University

College Station, TX 77843 Telephone (713) 845~7432
Calculates Station Data Language - FORTRAN IV
SECPG Hardware - IBM 360-65

This subroutine computes the depths that correspond to input density surfaces. It thea inter-
polates temperature, salinity, oxygen, phosphate, nitrate, and nitrite to these computed
depths. Using these interpolated values for temperature and salinity, the following are calcu-
lated at each computed depth: Potential temperature, thermosteric anomaly, specific volume
anomaly, sigma theta for depths of 0, 1000, 2000, 3000, 4000, and 5000 meters, transport, dy-
namic height and acceleration potential. Uses Lagranglan interpolation or linear interpola-
tion, depending on point distribution. (See program CAPRLCORN)

Ruth McMath Avai)able irom originator only
Department of Ocesnography
Texas ASM University

College Station, TX 77843 Telephone (713) 845-7432
Station Data Language — HP ASA Basic FORTRAN
HYD2 Hardware - HP 2100/13K words/Keyboard/CalComp

Plotter, paper tape punch, and
magnetic tape unit optional

Computes station data. Input: Header information, depth, temperature, salinity, oxygen and
silicate from a user-specified device. Output: Station data fncluding depth, temperature,
salinity, oxygen, silicate, pressure, potential temperature, dynamic height, etc. Plot or tape
output optional.

Chris Polloni Available from originator only
Woods Hole Oceanographic Institution
Woods Hole, MA 02543 Telephone (716) 548-1400
Brunt-Vaisala Frequency Language - FORTRAN 1V
OBVFRQ Hardware - XDS Sigma 7/204 words

Subprogram computes the Brunt-Vaisala frequency (radians/sec) from station data. Input: Grav-

itational acceleration, pressure, temperature, salinity. Requires double precision of program
ATG.
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Information Processing Center Available from originator only
Woods Hole Oceancgraphic Institucion
Woods Hole, MA 02543 Telephone (617) 548-1400
Dynamic Height Language - FORTTAN IV
DYNHT ] Hardware - ¥DS Sigma 7/85 words

Subprogram calculates an array of dynamic heights for epecified arrays of pressnre and specific
volume anomalies.

Jacqueline Webster Avaiinble from originator only
Woods Hole Oceanographic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400
Potential Energy Anomaly Lunguage - FORTRAN IV
PEN Hardware - XDS Sigma 7/103 words

Subprogram cowputes the potential energy anomaly from pressure and specific volume anowaly.

Jacqueline Webster Available from originator only
Woods Mole Cceanographic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400
Various Parameters from Station Data Language - FORTRAN 1V
occomP Hardware - XDS Sigma 7/23K words

Computes various oceanographic parameters from NODC format station data; interpolates parame-
ters to standard depths; computes geostrophic velocity and volume transport for successive sta-

tions.

Mary Huat Available frce originator only

Woods Mole O graphic Institution

doods Hole, MA 02543 Telephone (617) 548-1400
Specific Volume Anomaly Language = FORTRAN IV-H
SVANOM Herdware - XDS Sigma 7

Subroutine computes the apecific volume anomaly, given the pressure and the specific volume,
from an espirical formula devised by Fofonoff and Tabata.

Mary Hunt Copy on file at NODC (listing, documentation)
Woods Hole O graphic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400

Pressure Subroutine language - FORTRAN IV-H

PRESS Hardware - XDS Sigma 7

Subroutine computes a series of pressures from a given series of Jepths, temperaturcs, salini-
ties, and their latitude. The equation for pressure is integrated by successive approxima~

tious.
Mary Hunt Copy on file at NODC (listing, documentation)
Woods Hole Oceanographic Institut‘on
Woods Hole, MA 02543 Telephone (617) 548-1400
9
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Reads Station Data Language -~ FORTRAN IV-H e d
DATA Hardware - XDS Sigma 7 b

Subroutine reads oceanographlc station data cards and returns the information therein to the
user, one station for each call.

Mary Hunt Available from originator only
Woods Hole Oceanographic Institutiia
Woods Hole, MA 02543 Telephone (617) 548-1400
Geostrophic Velo:ity Difference Subroutine Language ~ FORTRAN IV-H
VEL Hardwave ~ ADS Sigma 7

Conputes geostrophic velocity difference between two oceanographic stations, according to a
formula dascribed by N.P. Fofonoff and Charlotte Froese.

Mary Hunt Copy on file at NODC (lirting, documentation)
Woods Hole Oceancgraphic Inetitution
Woods Hole, MA 02543 Telephone (617) 548-1400

Volume Transport Language - FORTRAN IV-H

VIR Hardware - XDS Sigma 7

Couputes volume transport between two stations.

Mary Hunt Available from originator only

Woods Hole Oceanographic Institution

Woods Hole, MA 02543 Telephone (617) 548-1400
Sigma-t Language - FORTRAN IV-H
S1GMAT and DSIGMT Hardware - XDS Sigma 7

Subroutine computes sigma-t from temperature and salinity by Knudsen's formula, rewritten by
Fofonoff and Tabata. DSIGMT is the double-precision form of SIGMAT.

Mary Hunt Copy on file at NODC (1listing, documentation)
Woods Hole Oceanographic Ilnstitution
Woods Hole, MA 02543 Telephone (617) 548-1400

Adiabatic Temperature Gradient Language -~ FORTRAN IV-H

ATG Hardware - XDS Sigma 7

Subroutine calculates adiabatic temperature gradient for specified values of pressure, temper-
ature, and salinity, using an empirical formula developed by N.P. Fofonoff.

Mary Hunt Copy on file at NODC (listing, documcntation)
Woods Hole Oceanographic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400

Potential Temperature language ~ FORTRAN 1V

POTEMP Hardware ~ XDS Sigma 7/100 words

Subprogram computes the potential temperatures at a given temperature, salinity, and preasure,
using & formula derived from a polynomial fit to laboratory measurements of thermal expansion.

10
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Mary Hunt
Woods Hole Oceanographic Institution
Woods Hole, MA 02543

Specific Volume
SPVOL

Subprogram computes the specific volume (ml/g)

sigma-o, and sigma~t, using formula by V.W. Ekman (rewritten by Fofonoff and Tabata).
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Available from originator only

Telephone (617) 548-1400

Language - FORTRAN IV
Hardware - XDS Sigma 7/129 words

of seawater at a given temperature, pressure,
Input:

values of sigma-t as calculated by subprogram SIGMAT.

Mary Hunt
Woods Hole Oceanographic Institution
Woods Hole, MA 02543

Oxygan
OPLOT

Computes oxygen in ml/l and percunt saturation.

U,S. Coast Guard Oceanographic Unit
Bldg. 159-E, Navy Yard Annex
Washington, DC 20590

Chlorophyl
CHLO

Computes chlorophyl {n mg/l.
U.S. Coast Guard Oceanographic Unit

Bldg. 159-E, Navy Yard Annex
Washington, DT 20590

Salinity
SALTY

Available from nriginator only

Telephone (617) 548-1400

Language - FORTRAN IV
Hardware - CDC 3300

Available from originator only

Telephone (202) 426-4642

Language - FORTRAN IV
Hardware - CDC 3300

Available from originator only

Telephone (202) 426-16 2

Language - FORTRAN IV
Hardware - CDC 3300

Computes salinity in ppt with temperature correction and shear correction between each standard

water sample.

U.S. Coast Guerd Oceanographic Unit
Bldg. 159-E, Navy Yard Annex
Washington, DC 20590

Temperature~Salinity Class Volume
TSVOL

Available from originator only

Telephone (202) 426-4642

Language ~ FORTRAN IV
Harcware - CDC 3300

Calculates volume of water by T~S class, area withir which station is located (in sq. km) and

total volume for each T~$ class.

U.S. Coasct Guard Oceanographic Unfit
Bldg. 159-E, Yavy Yard Annex
Washing.on, DC 20590

Available from originator only

Telephone (202) 426-4642

11




Vi

e e —— e

. Ty S e s seta Ay e - S men e

Thermometer Correction Language ~ FORTRAN 1V
THERZ Hardware - CDC 3300

Corrects deep-sea reversing thermometers using calibration factors; computes thermometric depth
for unprotected thermometers, lists bad thermometers and their malfunctions, computes observed
1-2Z, plots L-Z curve (on line), computes used L-i -nd picks from the L-Z curve the 4 pths for
the other bottl}»s,

U.S. Coast Guard Oceanographic Unit Available from originator only
Bldg. 159-E, Navy Yard Annex

Washington, DC 20590 Telephone (202) 426-4642
Transport Language - FORTRAN IV
XPORT Hardware - CDC 3300/CalComp Plotter

Calculates sigma-t, dynamic heights, solenoidal values of average temperature and salinity vol-
ume flow, current velocity at top of eaci solenoid, distance (n.m.) between stations, specific
heat, heat and salt tramnsport, net volume fiuw for each pair of stations, net volume flow in

form of cold ccre and warm water for each station and plots solenoid graph on off-line plotter.

U.S. Coast Guard Oceanographic Unit Available froo originator only
8ldg. 159-E, Navy Yard Annex
Washington, DC 20590 Telephone (202) 426-4642

Plots Temperatures, Lists Mixed Layer Depths Language - FORTRAN
WEEKPLOT Hardware - Burroughs 6700/Less than 20K words/
CalComp Plotter

Plots sea temperature for one-degree quadrangles for the eastern tropical Pacific Ocean; also,
computes and lists mixed layer depths. Mixed layer depths are computed by an empirical for-
nula and modified by reports received Irom tuna fishing vessels. Input: Disk files of synop-
tic marine radio weather reports, prepared separately from punched cards.

A.J. Good Available from originator only
Southwest Fisheries Center

National Marine Fisheries Service, NOAA

P.0. Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 325

Constants for Harmonic Synthesis of Mean Sea Language - ALGOL
Temperatures, HARMONIC Hardware - Burroughs 6700/Less than 30K words/
Disk input and output

Computes five constants to be used in harmonic synthesis of mean sea temperatures, by one-de-
gree quadrangles. Monthly variations of mean sea temperature are treated by a Fourier series
analysis. Disk file of constants, by one-degree quadrangles for the Pacific Ocean.

A.J. Good Avaijable from originator only
Southwest Fisheries Center

National Marine Fisheries Service, NOAA

P.0. Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 325
Vertical Section Plots Language - FORTRAN 63
ESTPAC Hardware -~ CDC 3600/32K words/3 tape units/

Calcomp Plotter

Constructs vertical temperatures and salinity sectlons from STD magnetic tape on 30-inch-wide

12
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plotting paper. The product of the two dimensions (station distance x depth) of a data array
times four must not exceed 32,000. NOAA Technical Report NMFS CIRC-365.

Kenneth A. Bliss Available from originator only
Southwest Fisheries Center

National Marine Fisheries Service, NOAA

P.0. Box 271

La Jolia, C’ 92037 Telephone (714) 453-2820
Converts STD Data Language - FORTRAN
RDEDTP Hardware - CDC 3600/15K words/2 tape units

Reads raw STD data from tape, converts to ergineering units, removes extraneous values, smooths
and vrites a new tape. J.S. rish and wWildlife Servicé Spec. Sci. Rept. Fish. 588, by James H.
Jones, 1969. This program is presently in the stat. of reviston.

Kenneth Bliss Available from originator only
Southwest Figsheries Center
National Marine Fisherins Service, NOAA

P.0. Box 271
La Jolla, CA 92037 Telephone (714) 453-2820
Corrects STD Data Language - FORTRAN
TPMOD Hardware - CDC 3500/10K words/2 tape units

Reads STD data from qutput of program RDEDTP, calibrates data, adds station location and data,
and writes a final corrected tape. U.5. Fish and Wildlife Service Spec. Rept, Fish. 588, by
Janes J. Jones, 1969.

Kenneth Bliss Available from originator only
Southwest Fisheries Center
National Marine Fisheries Service, NOAA

P.0. Box 271

La Jolla, CA 92037 Telephone (714) 453-2820
Environmental Dynamica Sub¥outines Language ~ BASIC
OCEANLIB Hardware - 1BM 360/Dartmouth DTSS

A series of subroutines: ALPHA calculates Alpha 35, 0, P for any depth by interpolating stand-
ard values from a random access file; GRAV computes the resultant gravity at any latitude, us-
ing the international gravity formula, SIGMAT calculates sipgma-o and sizma-t using empirical
formulas of Knudsen for sigma~v and LaFond for sigma-t. DENSITY calculates the in situ den-
sity of seawater, using empirical formulas developed by LaFond and others. SOUND computes
sound velocity using the empirical formula developed by Leroy in 1968. POSIT computes the di-
rection and distance between points on the earth's surface, using spherical trigonometry, al-
lowing the earth's radius to vary.

LCDR W.C. Barney Available from originator only
Environmental Sciences Department
U.S. Naval Academy

Annapolis, MD 21402 Telephone (301) 267-3561
Geostrophic Current Language - BASIC
CURRENT Hardware - IBM 360/Dartmouth DTSS/14.5K

Calculates geostrophic current at standard depths between adjacent stations using method of

13
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dynanmic height or geopotential anomalies. Requires OCEANLIB aubroutines.

LCDR W.C. Barney Available from originator only
Environmental Sciences Department
U.S. Naval Academy

Annapolis, MD 21402 Teleprone (301) 267-3561

Monthly Sonic Layer Depthh Language =— FORTRAN
Hardware - IBM 7074

Calculates aunic layer depth from BT traces and converts position to plot on Mercator base
without ovesprints. OS No. 53480. Author - D.B. Nix.

Data Systems Office Available from originator only

U.S. Naval Oceancgraphic Office

Washington, DC 20373 Telephone (301) 763-1449
Vertical Temperature Gradiente Language - FORTRAN

Hardware ~ IBM 7074

Computes, from geographic station data, the vertical temperature gradient largest in absolute
magnitude between successive standard depths, for each station. These gradients are tabulated
in frequency distribution format, and averages are calculated for each one-degree square. OS
No. 20126 Part 2. Author - C.S. Caldwell.

Data Systems Office Available from originator only
U.S. Naval Oceanographic Office
Washington, DC 20373 Telephone (301) 763-1449

Water Clarity Language ~ FORTRAN V

Hardware - UNIVAC 1108/3K words/Drum

Combines data taken with Scripps illuminameter, transmissometer, Secchi disk and Forel-Ule
Scale. Logarithmetic combination of parameters are summed over observation intervals to vield
meter by meter results. Input: Diffuse attenuation coefficiencs, transparency readings,
depths of observations via cards. Output: Visibility loss at specific levels of the water
column and contrast loss expressed in decibel values.

Philip Vinson Available from originator only
U.S. Naval Oceanograpiic Office .
Washington, DC 20373 Telephone (202) 433-3878
Oceanographi.: vata Computation Language - FORTRAN EXTENDED
TPCONV Hardware = CDC 6500/15K 6C bit words/Two tape
units

Assembles tem erature, salinity, and sound velocity at forty standard oceanographic depths from
any preselected ocean area onto magnetic tape. Also included for each oceanographic station is
the layer depth, layer sound velociiy, in-layer gradient, below-layer gradient, axis depth and
axis depth sound velocity. Oulput used by program SUMMARY., NUC Tech. Note 1223.

John J. Russgell Available from originator only
Naval Undersea Center
Code 14
San Diegv, CA 92132 ° Telephone (714) 225-6243
14
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Variance and Standard Deviation Language - FORTRAN EXTENDED
SUMMARY Hardware - CDC 6500/63K 60 bit words/Disk/
Two tape units

Orders selected oceanographic data at each Jf forty standard levels and selects maximum, 10,
20, 30, 40, 50, 60, 70, 80, 90, 25 and 75th percentiles, and minimum. Alsoc cumputes variance
and standard deviation at each of the forty standard depths. Input: Data generated by the
program TPCONV. Outpu-: Deck of eighty~one cards - two cards at each of the forty standard
depths. First card contains maximum, percentiles (above), minimum, mmber of ohservations,
and identification at one depth. The second card contains variance, number of observations,
mean, depth number, and identification. NUC Tech. lote 1224.

John J. Russell Availadle from ari~ipator only
Naval Undersea Center
Code 14
San Diego, CA 92132 Telephone (714) :25-6243
Sigma-T Language - ANSI FORTRAN
INVREJ Harduare - CDC 3300

Removes inversions in sigma-t prufiles prior to calculation of buoyance-frequency profile. The
following options are available: binomial smoothing, minima rejection, maxima rejection, and
local smoothing.

K. Crocker Available from originator only
Naval Underwater Systems  enter
Newport, RL 02840 Telephone (401) 841-3307
STD Processing Language - ANSI FORTRAN
OCEANDATA Hardware - CDC 3300/UCC plotter

Converts raw Plessey CID-STD data (frequency or period average) to parametric form, corrects
salini*y for time constant m.gmatch, rejects invalid data, averages data by designated inter-~
vals (normally 1 decibar). Provides listing, plots, disk and tape files of corrected raw data
and reduced aata. Several special purpose editions availlable.

K. Crocker Available from nriginator only

Naval Underwater Systems Center

Newport, RI 02840 Telephone (401) 841-3307
Internal Waves Language - USASI FORTRAN
WITCOMB Hardware - CDC 3300/ 26K words

Calculates internal wave eigcavalues (dispersion curves) and eigenfunctions as solutions to the
linear internal wave equation. Input: Density as a functicn of depth in the ocean from the
surface to the bottom. Jata points do not have to be equally spaced in depth. Output: Den-
sity profile (smoothed), buoyance-frequency profile, dispersions curves (al! listings); plotter
tape for preceding plus eigenfunctions. Performs numerical integration of nternal wave equa-
tion using assumed values of frequzacy and wavenumber until boundary conditiors are satified by
trial and error.

Alan T, Massey Available from originator only

Naval Underwater Systems Center

Newport, RI 02840 Telephone (4N1) 841-4772
Interpolation for Oceanographic Data Language - FOPTRAN

Hardware ~ CDC 3200/1BM 1620
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Interpolates the values of depth, temperature, and salinity &t fsentroplc lévels (constant
values of the density functions)., Usee @& four-point lagrangian polynonial. Fxception: Modi-
fications sre made wvhere common oceanographic conditions distort the golynomial. Technical
Report TM-312 by J. Farrell and R. Lavoie, Feb. 1944,

Naval Undervater Systems Certer Copy on file at NODC (abcve rerort)
Newport, Rl 02840

STD-S/V Data Language - FORTRAN V
$2049 Hardware - UNIVAC 1108/CalComp Plottex

Performs general purpose processing of STD~S/V data; includes conversion to oceanographic
units, edit.ng, ordering relative to increasing depth, calculation of dependent variables, and
plotting of results. Input: Pressure or dspth, temperature, salinity or conductivity, and
sound speed in units of frequency, period or geophysiial units. Density computed by intepra-~
tion of P, T, 5 throughout the water column; sound speed by Wilson's equation; potent{al tem~
perature by Fofonoff's equation. Output: Magnetic rape, listing, plocts of profiles, T vs. S,
crozs-sections, geographic contours; weasured parameters plus density, sound speed, potential
quantities, Brunt-Vaisals frequency.

Michaal Fecher Available from originator only
Naval Undervater Systems Center
New London, CT 0630 Telephone (203) 442~0771, ext. 2834

Thermometric Depth Calculation Language - HP FORTRAN 1V under RTE
CAST Hardware - HP 2100S/12K vords core/10K
for KkTE/CalComp Plotter

Uses thermometer readings from Nansen bottles to calculate thermometric depths of the bottles,
following method described in instructfons for filling out Naval Oceanographic Office "A
Sheet.” Thermometric depths are pr.nted with input data; L-Z graph is plotted.

J. Dean Clamons Available from originator only
Shipboard Computing Group, Code 8003

Naval Research lLaboratory

Washington, DC 20375 Telephone (202) 767-2024

Thermometer Data File Handler Language - HP FORTRAN IV under RTE
THERMO Hardvare - HP 21J0S/12K words core/10K for RTE

Maintainas and builds a disk file containing correctfon factors for thermometers usa2d on Nansen
casts. Program is fnteractive and can add, delete, change, or list data for each thermomecter.

J. Dean Clamons Available from originator only
Shipboard Computing Group, Ccde 8003
Naval Research Laboratory

Washington, DC 20375 Telephone (202) 767-2387
Internal Gravity Waves Language - FORTRAN
DISPER ’ Hardware - CDC 3800

Calculates frequency -~ wavenumber dispersion relations for internal gravity wavc rodels. In-
put: Brunt-Vaisala frequency distribution, wavenumber range, mcde number range. Output: Fre-
quency as a funccion of wavenumber for specified modes, in tabular or line printer plot form.
NRL Report 7294, "Numerical Calculation of Dispersion Relations for lnterral Gravity Waves," by
T.H. Bell, Sept. 1971,
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T. H. Bell Available from originator only
Oc2an Sciences Division
Naval Research Laboratory

Washington, DC 20375 Teleptone (202) 767-3122
Sea Surface Temperature Language ~ FORTRAN/COMPASS
Analysis #odel Hardware - CDC 3100/CDC 3200/32K 24 bit words

MEDSST

Performs a synoptic sea-surface tcaperature anslysis, using a Laplacian relaxation technique
to generate the final field. EPRF Progran Note 5, "Mediterranean Sea-Surface Temperature Anal-
ysis Program MEDSST," by A.E. Andersoa, jr.. s.E. Larson, and L. I'Anson.

Sigurd lLarson Available from originator only
Environmental Predirtion
Research Facilicy
Naval Postgraduate School
Monterey, CA 93940 Telephone (408) 646-2868

oﬁiectlve Thermocline Analysis Language ~ FORTRAN IV-H
Hardware ~ IBM 360/CDC 6500

Reads digitized bathythermograph traces and then analyzes them objectively by Caussian and non-
Gaussian wethods for the top, center, and base of the main thevmocline. Additionaily, such
features as multiple thermoclines, inversions, and thermal t- - sients are identified and their
key points are included {n the faformation data printout. '- .jective Digital Analysis of
Bathythermograph Traces,' thesis by Erfic F. Grosfils, Dec. 1968.

Kaval Postgraduate School Available fr-:a NTIS, Order No, AD GB9 121/1K,
Monterey, CA 93940 $5.75 paper, $2.25 micrafiche.

Wet Bulb Temperature Language - FORTRAN 1V

WETBLE Hardware - CDC 6600

Computes the wet bulb temperature from the inputs of dry bulb temperature, pressure, and rela-
tive humidity. This 1, sometimes useful for generating homogeneous archive outputs (filling ia
missing wet bulb temperatures from the other variables).

Jerry Sullivan Available from originator omly
Center for Experiment Design and
Data Analysis, NOAA'EDS

Washington, DC 20.3% Telephone (202) 634-7288
Internal Wave Qscillations Language = FORTRAN
ZMODE Hisrdware ~ CDC 6600 & 7600 (original program),
UNIVAC 1108 (modified version)/31K
words

Computes eigenfunctions and dispersion relations for internil wave oscillations in a density~
stratified water column, using Newton-Raphson approrim.tion technique to obtain solutions for
eigenfrequencies and associated mode functions. Inpat: STD dats on cards., Output: Tabular
output of density, Brunt-Vaisala frejuency, dispersion relatioas, eigenfunctions. LUser's Man-
ual (RDA-~TR-2701-001) by R&D Associates, Santa Monica, California, for implementation on CDC
6600 and CDC 7600; modified User's Manual by A. Chermak for AOML's UNIVAC 1108.

17
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Andrew Chernmak Available from oviginators only
Ocean Remote Sensirg Laborstory
Atlantic Oceanographic and
Meteorological Laboratories, NOAA
15 Rickenbacker Causeway
Miami, FL 33149 Telephone (305) 361-3361

Isentropic Interpolation Language - FORTRAN
Hardware - IBM 360-65/61K bytes

Provides values of several variables at selected density (sigma-t) levils; interpolation by
cubic spline, with modificsations for oscillation. Input: NODC SD2 (statfion data) file. Out-
put: Interpolated values of depth, temperature, salinity, pressure, specific volume anomaly,
dynamic height and acceleration potential, on magnétic tape. Author - Douglas R. Hamiltoa.

Oceanographic Services Branch Copy on file at NODC

National Oceanographic Data Center

NOAA/EDS

Washington, DC 20235 Telephone (202) 634~7439
Potential Temperature snd/or Density Language - Assembler
POTDEN Hardware - IBM 360-65/50K bytes

Reads the NODC SD2 (station data) file and replaces temperature and/or sigma-t with votential
temperature and/or density. Requires subroutine PODENS. Author ~ Walter Morawski.

Oceanographic Services Branch Copy on file at NODC

National Oceanographic Data Center

NOAA/EDS

Washington, DC 20235 Telephone (202) 634-7439
SICMAT Language - FORTRAN

Hardware - IBM 360-€5/740 bytes (object form)

Computes sigma-~t, giving a rounded floating po’at answer accurate to four significant decimal
digits (xx.xx); also returas the computed variable FS (a function of sigma~t), a short floating
point number. Author - Robert Van Wie.

Oceancvgraphic Services Branch Copy on file at NODC

Naticnal Cceanograhic Data Center

NOAAEDS

W.ighington, DC 20235 Telephone (202) 634-7439
Dynamic Depth Anomaly Language - FORTRAN 1V-G
DYANOM Hardware - 1BM 360-65

Subroutine cowputes dynamic depth anomaly. Author ~ Robert Van Wie.

Oceanographic Services Branch Copy on file at NODC
National Oceanographic Data Center
NOAA/EDS
Washington, DC 20235 Telephone (202) 634-7439
Computes Salinity from Conductivity, T, P 'Language - FORTRAN
SALINE Hardware - 1BM 360-65
18
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Computes salinity from conductivity in millt
degrees C. Valid for temperature range 0-30

mhos/cr, pressure in decibars, and temperature in
degre=3 C, salinity range 20-40 ppt, pressure

range 0—-3000 decibars; measurements outside these ranges may cause a aignificant error {n the
resulting salinity computation. Author - Philip Hadsell.

Oceanographic Services Branch
National Oceanographic Data Center
NOAA/EDS :

Washington, DC 20235

Volume Transport Function
QFUN

Copy on file at NODC

Telephone (272) 634-7439

Language -~ FORTRAN
Hardware - IBM 360-65

Computes the volume transport function at each depth of a hydrographic station. Author - Ralph

Johnson.

Oceanographic Services Branch
National Oceanographic Data Center
NOAA/EDS

Washington, DC 20235

Potential Temperature, Potential Density
PODENS

Computes potential temperature and potential
Author ~ Dave Pendleton.

Oceanographic Services Branch
Rational Oceanographic Data Center
NOAA/EDS

Washington, DC 20235

Volume Transport
VOLTRN

Copy on file at NODC

Telephone (202) 634-7439

Language - FORTRAN IV-G
Hardware - 1EM 360-65
density from depth, temperature, aud salinity.

Copy on file at NODC

Telephone (202) 634~7439

Language - FORTRAN 1V
Hardware - 1BM 360-65

Computes volume transport between any twe stations, according to the foruulas in D. Pendleton's
"Specifications for a subroutine which computes the transport function," NODC, August 29, 1972.

Author - Ralph Johnson.

Oceanographic Services Branch
National Oceanographic Data Center
NOAA/EDS

Washington, DC 20235

Computes Pressure
PRESSR

Copy on file at NODC

Telephone (202) 634-7439

Language - FORTRAN 1V
Hardware ~ IBM 360-65

Computes pressure from latitude, depth, temperature, salinity, and sigma-t. Must be called
serjally through s cast since the calculation of pressure at each depth after the surface in-
volves the depth, density, and pressure of the preceding depth. Author - Sally Heimerdinger.

Oceanographic Services Branch
National Oceanographic Data Center
NOAA/EDS

Washington, DC 20235

Copy on file at NODC

Telephone (202) 634-7439

19
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Temperature Difference Calculations Language - Assesbler
TEMPDIFF Hardware - IBM 360-65/36K bytes

Takes selected BT's or sections of the BT geoffle and sums the teamperature difference for each
Marsden square, one degree square and moath; these may be summed over 10, 15; or 20-meter inter-
vals. Input: BT records sorted by Marsden (ten-degree) squares. Author - Walter Morawski.

Oceanographic Services Branch Copy on file at NODC
Nacional Oceanographic Data Center
NOAA/EDS
Washington, DC 20235 Telephone (303) 634-7439
RSMAS Data Processing and Analysis Language ~ FORTRAN®
Programs; Data Management System (DMS) Hardware - UNIVAC 1106/PDP-11

Data Prccessing:

DMSED is a general-purposc cditor for DMS files; editing may be by hand or by algorithm.
(PDP-11)

DMSCHP sutomatically chops a DMS time series into profiles. (PDP-11)

AACAL aligns, calibrates, and pre-edits data from Aanderaa current meter; output is DMS file.
(PDP-11)

MK2CAL transcribes and calibrates Mark I! Cyclesonde (unattended current profiler) data; out-
put {s DMS flle. (PDP-11)

DERIVE appends to a DMS file new quantities derived from the input file; repertoire is expand-
able. (UNIVAC, PDP-11)

DMSORT concatenates DMS files from various sources, sorts according to selected keys, segments
into class intervals, and outputz a DMS file. (UNIVAC)

MATRIX #1 interpolates data in depth-time coordinates to a uniform grid with various input and
outhut options. (UNIVAC)

Data Analysis:

PLSAD computes a wide variety of statistical and dynamical quantities from time series of STD
andfor PCM profiles; requires data on a uniform, rectangular grid. (UNIVAC)

IWEG computes internal wave eiganvalues and eigenfunctions. (UNIVAC)

CHRSEC computes dynamical fields and internal wave rays for x, z sections; requires mean sigma-t
and mean ve.ocity ficlds on a cormon level but otherwise nonuniform grid. (UNIVAC)

SPKTRA computes auto-and cross-spectra by Tukey (correlation) method. (UNIVAC)

CHMXSPC cosputes auto- and cross-spectra in polarized foram for single or a pair of complex-val-
ued series; input is selected output of SPKTRA. (UNIVAC)

TIDES4 conputes amplitude and phases for specified frequencies by least-squares; for pairs of
series, tidal elifpse parameters arc computed. (UNIVAC)

METFLX computes all meteorological fluxes from observed meteorological parameters by bulk for-
aulas. (LNIVAC)

EMPEIC1 computes cross covariance matrix and finds its eigenvalue and (orthosznal) eigenvectors.
(UNIVAC)

{Meading and writing DMS files in machine~level language)

20
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Christopher N.K. Mooers or Henry Available from originator only
T. Perki~s
e Divisfion of Physical Oceanography
- Rosenstiel School of Marine snd
Atmospheric Science
Universiry of ...ami
10 Rickenbacker Causevay
Mian:, FL 33149 Telephone (305) 350-7546
a
v
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*
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CHEMISTRY

C0y and D,0. SAT Language - FORTRAN
Hardware - IBM 360/less than 5000 bytes

Calculates percent saturation cf dissolved oxygen and concentration of free C0y. Follows
standard methods (American Public Health Association, 1971) for oxygen and Garrels and Christ
(1965) for CO; ("Minerals, Solutions, and Equilibria,” R.M. Garrels and C. Christ, Harper and
Row). Input: Data cards with sample identification, temperature, pH, phenolpthalein alkalin-
ity, bicarbonate alkalinity, and dissolved oxygen. An average correction factor for total dis-
solved solids is included in each run. Output: Printed and punched sample identificationm,
temperature, dissolved oxygen, percent saturation, carbonate alkalinity, bicarbonate alkalinity,
bicarbonate, Kj, and free CO;. “A Computer Program Package for Aquatic Biologists,” by Paul J.
Godfrey, Lois White, and Elizabeth Keokosky.

Paul J. Godfrey Copy on file at NODC (listing, documentationm)
Department of Natural Resources

Cornell University, Fernow Hall

Ithaca, NY 14850 Telephone (607) 256-3120
Alkalinity Language - FORTRAN IV
ALCT Hardware - CDC 3150

Calculates total alkalinrity, carbonate alkalinity, pH, and log (k(A)) for a potentiometric al-
kalinity titration. Endpcints are found by Gram plot method; complete procedure has been de~
scribed by Dyrssen and Sillen. Input: Paper tape from DATOS data set and ASR-33 Teletype; a
set of sample saliniiies on disk, tape, or cards; one or two cards containing run informationm.
Output: Line printer plots of the titration curves; extensive informstion about each sample
run; and s summary sheet with the four parameters for each sampie.

John L. Barron Available from originator only
Bedford Institute of Ocecanography -

P. O. Box 1006

Dartmouth, N. S. B2Y 4A2

Telephone (902) 426-3676

Specific Conductivity with Pressure Effect Language - FORTRAN
Hardware - IBM 360

Computes specific conductivities from measured values of resistaace for the electrolytic solu~
tion and cthe pressures at which the measures were made. Also determines other useful quanti-
ties needed to determine the effect of pressure on the ionic conductance through the upper 2000
meters of the ocean's water column. The conductivity increase which results solely from solu-
tion concentration changes during compression 1s determined and found to be a significant error
source. Thesis by Michael E. Mays, Dec., 1968,

U.S. Naval Postgraduat~ School Avaflable from NTIS, Order No. AD 686 654,
Monterey, CA 93940 $4.75 paper copy, $2.25 microfiche.
Percentage Saturation of Oxygen in Language - FORTRAN IV-G
Estuarine Waters, B528 Hardware - 1BM 360-65

Computes the percentage saturation of dissolved oxygen in estuarine or brackish water. Because
of the temperature compensation at a fixed 25 degrees C in the conductivity measurements, sa-
1linity is given as input and is used to compute chlorinity. This computed chlorinity, with the
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accompanying temperature, is used to determine the oxygen solubility of the water. The maximum
percentage saturation of the dissolved oxygen in the vater is calciisted from the given oxygen
content and the computed oxyazen solubfility. The same procedure is used to ascertain the mini-
rum percentage saturation of oxygen. Independe:.t of the dissolved oxygen data, there is an-~
other set of measured temperature and conductivity from which salinity is computed. Author -
Patricia A. Filton.

Computer Center Division Copy on file at NODC (listing, Jocumentation)
U.S. Geological Survey
National Center

Reston, VA 22092 Telephone (703) 860~7106
Water Chemistry - Dielectric Comstant Language ~ FORTRAN 1V
MO101 Hardware - IBM 360-65

Calculates the dielectric comstant of water (0 to 360 degrees C {water saturated for T over 100
degrees C]), the density of water (0 to 360 degrees C), the extended Debye-Hueckel activity co-
efficients of charged apecies, the activity products for 33 hydrolysis reactions including ox-
ides, hydroxides, carbonates, asulfides, and silicates, the concentrations and activities of ten
ion pairs or complexes, and of 22 aqueous species, the oxidation potential calibrations, the
standard state oxidacion potentials and Eh values at equilibrium fcr 13 redox reactions, moles
and ppm of cations at equilibrium with 42 solid phases and the chemital potentials for eac: of
the 42 reactions along with activity product/equilibrium constant ratlos for the hydrolysis
reactions.

Computer Center Division Copy on file at NODC (deck, documentation)
U.S. Geological Sur/ey
Naticnal Center

Reston, VA 22092 Telephone (703) 860-7106
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COASTAL AND ESTUARINE PROCESSES

Three~-Dimensional Estuarine Language -~ FORTRAN IV
Circulation Model Hardware ~ UNIVAC 1108/40K 6 character words

Produces a fully three-dimensional simulation of estuarine circulation for arbitrary lateral
snd bottom geometry, inflowing rivers, openings to the sea, salinity, wind effect, and other re-
lated parameters.

Alan J. Fuller Available from originator only
Department of Meteorology (1FDAM)
University of Maryland
Space Science Bullding

College Park, MD 20742 Telephone (301) 454-2708
Multi-Layer Hydrodynamical- Language - FORTRAN 1V
Numerical Model Hardware = CDC 6500/CDC 7600

Computes the current patterns using a two-layer hydrodynamical-numerical model for bays, estu-
sries, and sections of coastline. This program applies the finite difference hydrocvnamic equa-
tions to a tvo-layer system. As optfonal output, 1t can produce currents and layer elevation
fields, surface pollutant diffusion fields,and detailed special point information. EPRF Tech.
Note. 2-74, "A Multi-layer Hydrodynamic-Numerical lodel," by T. Laevastu.

Taivo Laevastu Available from originator only
Environmratal Prediction

Research Facility
Naval Postgraduate School

Monterey, CA 93940 Telephone (4U8) 646-2937
Single Large Hydrodynamical- Language - FORTRAN 1V
Numerical Model Hardware - CDC 6570/7BM 360

Computes tidal, permanent, and wind-induced flows for bays, estuaries, or sections of the
coastlinc, using the finite difference form of the hydrodynamic equations. Input includes bot-
tom bathymetry and tides at an open boundary. Output: Wave elevation and current speed and
dirvection fields, diffusion of pollutants field, if desired; detailed data for up to twelve
points. EPRF Technical Note 1-74, "A Vertically Integrated Hydrodynam{cal-Numerical Model," by
T. Laevastu.

Kevin M. Rabe Available from originator only
Research Facility Environmental Prediction
Naval Postgraduate School

Monterey, CA 93940 Telephone (408) 646-2842
Estuarine Model Language - FORTRAN
NONLNRA Rardware - YBM 370~165/150K characters

Solves a system of non-linear algebraic equations for a vertical plane estuary model. Output:
sulinity and two velocity component profiles as a function of two space variables.

L.J. Ple‘rafess Available from originator only
Center for Marine and Cosstal Studies

North Carolina Statec University

Raletgh, XC 27607 Telephone (919) 787-6074
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MIT Salinity Intrusion Program Language - FORTRAN 1V
Hardware - IBM 360-65/120 K bytes

Provides predictions of unsteady salinity intrusion in a one-dimensionai cstuary of varying
cross-section, using finite difference solution to the equations of motion and conservation of
salt; coupling is accounted for through a density term in the momentum equation. Input: Sche-
matized geometry, upstream inflows as a function cf time, ocean salinity and tidal elevations

‘at the ocean. Output: (1) Surface elevations, cross-sectional discharges and salinities as a

function of time; (2) high-wi.ter slack ~=alinities by tidal cycle; (3) longitudinal dispersion
coefficients; (4) plots. Technical Report No. 159, “Prediction of Unsteady Salinity Intrusion
in Estuaries: Mathematical Model and User's Manual," by M.L. Thatcher and D.R.F. Harleman,

Ralph M. Parsons Laboratory, Massachusetts Institute of Technology, 1972. Also MIT Sea Grant
Publications 72-21.

M. Llewellyn Thatcher Available from MIT or from the author.
Southampton College
Southampton, NY 11968 Telephone (516) 283-4000

Dynamic Deterministic Simulation Language - FORTRAN IV

SIMUDELT Hardware - 1BM 360/5 tape units/CalComp

Plotter opiional

Simulates growth of a subaqueous deposit where a fresh water stream enters a saline basin.
Tidal effects and longshore transport al=o are included. Input: Stream width and cepth, water
discharge, sediment load, profile of basin bottom, tidal range, length of tidal cycle, and
transport parameter. Output: Tables of particle trajectories, graphs of distribution of dif-
ferent size grains in deposit, plots of delta development in plan, and elevation views,

K. Kay Shearin Available from originator only
University of Delaware
P.0. Box 2826

Lewes, DE 19958 Telephone (302) 645-6674

Beach Simulatfon Model Language - FORTRAN 1V
Haidware - 1BM 1130/16K words/3 disks/
CalComp Plotter

A computer simulation mojel to study relationships among barometric pressure, wind, waves,
longshore currents. beach erosion, and bar migration. Fourier series are used to represent
major trends in weather and wave parameters. Barometric pressure plotted as a function of
time; longshore current velocity computed as function of first derivative of barometric pres-
sure, Nearshore area represented by a linear plus quadratic surface with bars and troughs gen-
erated by norual and inverted normal curves. Wave and current energies computed for storm and
peststorm recovery periods are used to simulate coastal processes which cause erosion and de-
position. A series cf maps are produced to show changes in nearshore topography through time.
ONR Tech. Report No. 5, "Computer Simulation Model of Coastal Processes in Eastern iake Michi-
gan," Williaus College.

willfam T. For Available from originator only
Department ¢. Geology
williams College

Williamstown, MA 01267 Telephone (413) 597-2221
Estuarine Density Curreants and Salinity Language - FORTRAN
DENSITY Hardware - IBM 370-155/250K bytes

Performs numerical calculatfon of steady density currents and salinities in an estuary in three
dimensions by numerical solutfon of finite-difference equations 10r a number of quasi-timesteps.
Input: Local geometry, depths, tidal currents, latitude, boundary salinities. Output: x-y-z
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paper plot of velocities and vector representation of circulation patterns with complementary
35mm color slides. Determines primary orientation of 45° oblique photographs, identifier spe~
cific dye patch movements, and averages velocity over a known time span. "Airphoto Analysis of
Estuarine Circulation,” by H.G. Weise, M.Oc.E. Thesis.

Dennis Best or L.S. Slotta
Ocean Engineering Program
Oregon State University

Available from originator only

Corvallis, OR 97331 Telephone (503) 754-3631
Upwelling Language - FORTRAN
CSTLUPWL Hardware - CDC 6400/150K characters/2 tape units

Provides sigma-t ind three velocity component profiles as a function of two space variables for
a steady-state, two-dimensionai upwelling. Input: Inuependent variable and independent param-
eter sizes.

L.J. Pietrafesa Available from originator only
Center for Marine and Coastal Studies
North Carolina State Uxiversity

Raleigh, NC 27607 Telephone (919) 787-6074
Mathematical Water Quality Model Language - FORTRAN IV
for Estuaries lardware - IBM 360/350K

Computation of water quality parameters of dissolved oxygen, biological oxygen demand, etc.,

for the Neuse Estuary, Ncrth Carolina. Input: Upstream discharge and water quality data. Out-
put: Water levels, velocities, and water qualiry parameters at downstream locations. Uses nu-
merical solution of shailow-water systems matched with explicit solutions of the mass balance
equation., Sea Grant Report, in preparation.

Michael Amein Available from originator only
Dept. of Civil Engineering

North Carolina State University

Raleigh, NC 27607 Telephone (919) 737-2332

Computation of Flow through Language ~ FORTRAN IV
Masonboro Inlet, North Carolina Hardware ~ IBM 360/350K

Computacion of discharges and water levels at complex coastal inlets. Implicit numerical solu-
tion of one-dimensional shallow water equat{ons. Input: Tidal elevations at sea, water levels
on the land sije of inlets. Output: Velocity, discharges, and wazer levels. Sea Grant Report
UNC-5G~73-15. Also, Journal of Waterways and Harbors Div., Proc. ASCE, Vol. 10, No. WWl, Feb-
ruacy 1975, pp. 93-110.

Michael Amein Available from originator only
Dept. of Civil Engineering

North Carolina State University

Raleigh, NC 27607 Telephone (919) 737-2332

Circulation in Pamlico Sound Language = FORTRAN
Hardware - IBM 360/320K

Provides the witer surface elevations, water velocity plots, and flows through inlets for Panm-
1lico and Albemarle Sounds, North Carolina. Input: Wind flelds, iuflows, ocean tides.
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Michsel Amein Available from originator only
Department of Civil Engineering
North Carolina State University

Raleigh, NC 276067 Telephone (919) 737-2332
Three-Dimensional Simulation Package Language - FORTRAN 1V/COMPASS
AUGUR Hardware - CDC 6400/SCOPE 3.4 Operating System

AUGUR is a general three-dimensional simulation package designed to handle general spatial
bookkeeping problems and basic input-output of daa, thus leavicg the msin problem of modeling
to the user. The specifications are:

(1) to handle 1 to a maximum of 33,000 volumes;
(2) to handle a one-, two-, or three-dimensional space in any one of the following

structures:

(4) 1 x1x1 (e) NCx1x1l where NC = maximun volumes along the west to

(b) 1 x NRx1 (f) NCxNRx1 east axis

(c) 1 x NR x ND (g) NC x NR x ND NR = maximum velumes along the south to
north axis

(d) 1 x1xND (h) NCx1xND ND = maximum volumes alnng the lower to
upper axis

(3) to determine the following informetion of each volume:

(a) coraer coordinates (d) projected are.s onto XY, XZ, and YZ planes cf the
(b) volume centroid volume's faces
(c) centroids of the (e) the volume measurement

volume's faces
(4) to allow the user to handle:

(a) 1 to 40 state variables in each volume

(b) velocities at the centroid of each volume or (but not both) at the centroids
of each face of the volume

(c) boundary conditions for state varisbles and velocities

(5) to allow the user to initialize all state variables and velocities of each volume;

(6) to allow the user to define the corner coordinates of each volume;

(7) to get up the space in a right-handed coordinate system;

(8) to allow free field deta input (to a certain extent);

(9) to use Adams-Bashforth predictor equation for the simulation with Euler's equation
as a starter with the option to replace these equations;

(10) to be able to save the simulated data on tape in order to continue the simulation
later on or to plot the data;

(11) to provide the option of suppressing certain output.

Due to the generality of the specifications, AUGUR requires much more computer core storage
than a program written for a specific model. In order to recduce the core requirement, AUGUR
has been subdivided into semi~independent parts cslled overlays, thus allowing cnly curreatly
needed programs to occupy core while keeping the unneeded ones on disk until later. Further
reduction of core is made possible by keeping in core only those data arrays of volumes which
are to be used immediately and storing the data arrays of volumes not currently in use on disk.
University of Washington Ref. No. M74-88, NSF GX 33502, IDOE/CUEA Technical Report 7, "AUGUR,
A Three-Dimensional Simulation Program for Non-Linear Analysis of Aquatic Ecosystems," by D.L.
Morishima, P.B. Bass, and J.J. Walsh, November 1974.

Department of Oceanography Copy on file st NODC (F.ogram code on magnetic
University of Washington tape). Documentation (above report; available
Seattle, WA 98195 from NTIS, Order No. PB 245 566, $8.00 paper,

$2.25 fiche.
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Salinity Distribution in One-Dimensional Language - FORTRAN
Estuary, ARAGORN Hardware -

A model is constructed for an estuary to predict the salinity distribution for a given fresh-
water inflow, with application to the upper Chesapeake Bay and the Susquehanna River. Based
on a salt continuity equction in which the seaward salt advectior is dalanced by turbulent cif-
fusion toward the head of the bay. In final form, it is a linear, second-order, and parabolic
partial differential equation with variable coefficients which are functions of both space and
time. Tech. Report 54, Ref. 69~7, by William Boicourt, May 1969.

Cheaspeake Bay Institute Copy on file at NODC (above report)
The Johns Hopkins University
Baltimore, MD 21218

Modeling sn Ocean Pcnd Laaguage - FORTRAN
Hardware - IBM 370-155

Models hydrodynamic characteristics of coastal waters, usiig the Galerkin weighted-residual
method through which the finite element scheme can be imp'emented without a knowledge of the
particular variational principle of the governing equaticn. Marine Technical Report 40, 'Mod-~
eling an Ocean Pond: A Two-Dimensional, Finite Element Hylrodynamic Model of N.nigret Pond,
Charlestown, Rhode 1sland", by Hsin-Fang Wang, Liiiversity of Rhode Island, 1975.

Department of Mechanical Engineer- Copy on file at NODC (Above report,
ing and Appli-=d Mechanics includes listing)

University of Rhode Island

Kingston, RI 02881

Estuarine Chemistry Language - FORTRAN IV/WATFIV
MYACHEM Hardware - 1BM 370

From raw hydrographic data and nutrient chemistry data absorbences, computes actual values as
compared with standards, along with instantanecus tide height of station. Estuarine low salin-
ity procedures are applied. Output: Formatted concentrations of nitrite, nitrate, ammonia,
urea, dissolved oxygen, silicate, and phosphate. Author ~ Stephen A. Macko.

B.J. Mcaltce Available from originator only
Ira C. Darling Center (Marine Laboratory)
Universicy of Mai~e at Orono

Walpole, ME 04573 Telephone (207) 563-3146
Estuarine Tides Language ~ WATFIV FORTRAN
TID: Hardware -~ IBM 370

Computes instantaneous tide height, range, and tide character, given corrections. Author -
Stephen A. Macko.

B.J. McAlice Available from originator ounly
Ira C. Darling Center (Marine Laboratory)
University of Maine at Orono

Walpole, ME 04573 Telephone (207) 563-3146
Mathematical Model of Coastal Upwelling: Language -~ FORTRAN IV
Drift, Slope, and Littoral Currents Hardware - IBM 360-40/23K bytes

OCEQ1P07

Calculates and prints drift, slope, and littoral current tables, as well as their corresponding
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flux tables - a total of 33 tables. Input: Orientation of the coast, latitude of the site,
direction of the wind, velocity of the wind. Output: For drift currents, the results are pre-
sented in ten tables, corresponding to each tenth of the H/D ratio, where H is the depth of the
s'te and D is the depth of the friction layer (a function of latitude and wind velocity); in
each table the drift currents are shown at 20 levels of the local depth; at each leve’, values
for the following elements are given - velocity, angle with the wind, direction, angle with the
slope, slope component of velocity, and component of velocity parallel to the coast. The drift
fluxes are presented in an eleventh table and calcuiated at each tenth of the H/D ratio, giving
values for the following elements -~ rate of flow (m”/sec), angle with the wind, angle with the
slope, direction, slope component of the rate of flow, and component of the rate of flow par-
allel to the coast. Slope currents and fluxes and littoral currents and fluxes are presented
in tablea similar to those of drift currents and fluxes, but without values for angle of cur-
rents and fluxes with the wind.

CF Emmanuel Gama de Almeida Copy on file at NODC (listing,
Diretoria de Hidrografia e Navegacao documentation in English and
BCO Racional de Dados Oceanograficos Portugrese)

Primeiro Distrito Navi' - lhla Fiscal
Rio de Janeiro ~ GB-20.000, Brasil

Beach and Neaiahore Haps Language - FIRTRAN IV
Hardware - 1EM 1130/8K words

Topographics maps uf the beach and nearshore area are computed and plotted based on uine pro-
files from a baseliune @czosv the beach. Profiles are spaced at 100-foot intervals along the
beach with survey points at five-f .ot intervals a’ong each profile. Linear interpolation is
made parallel to the baseline between ad,acent profiles. Numbers and symbols are printed to
form the maps. Profiles for a series of days are used to print maps of erosion and deposition
Ly subtracting elevations for each day from the elevations for the previous day. ONR Tech. Re-
port No. 4, "Beach and Nearshor: Dynamics in Eastern Lake Michigan”, by Davis and Fox, 1971.

William T. Fox Available from originator only
Williams College
Department of Geology

Williamstown, MA 012v7 Telephone (413) 597-2221
Humerical Model, Dynamics and Kinematics Language - FORTRAN
of Partially Mixed Estuaries Hardware -~

A real-time numerical model is developed to describe the dynamics and kinematics of partially
mixed estuaries. The governing equations are formally latera’‘'y averaged and realistic estua-
rine bathymetry is included. The external inputs to the model are salinity and tidal ampli-
tude as a function of time at the ocean houndary and the freshwater discharge at the river
boundary. The model includes tte continuity, salt, and momentum balance equations coupled by
equations of state. The nume:ical technique conserves volume, salt, and momentum in the ab-
sence of dissipative .ffects. Simulations show that using a constant vertical eddy viscosity
and diffusivity produce unrealistic salinity distributions, but hdve minor effects on the sur-
face amplitudes; results from the application of the model to the Potomac Estuary, using a sta-
bility dependent eddy viscosity and diffusivity, yield distributions comparable to field obser-
vations. Further numerical experimentation illustrates the response of the circulation to
changes in the boundary friction and the river discharge. Reference 75~9, Technical Report 91,
“A Numerical Investigation into the Dynamics of Estuarine Circulation," by Alan Fred Rlumberg,
Octodber 1975.

Cheaspeake Bay Institute Copy on file at NODC (above report)

The Johns Hopkins University
Baltimore, MD 21218
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Deep Ocean Load Handling Systems Language - FORTRAN IV
DOLLS Hardvare - CDC 6600

Provides a capability to evaluate any select:d deep ocean load handling systeam on thc basis of
critical mission parameters; allows comparison of candidate systems, development of an optimum
system, and sensitivity analyses. Input: Mission objectives, mission scenario, mission param-
eters, analytical paramcters. Output: Scenario with times and costs in individual step and
cumulative form. "A Method for Evaluation aud Selection of Deep Ocean Load Handling Systems,"
Vol. 1, Final Report, Vol. lI, User's Manual; supplementary lLetter Report.

L.W. Hallaager Copy on file at NODC (Deck)
Civil Engineering Laboratory
Naval Construction Ba:talion Center

Port Hueneme, CA 93043 Telephone (80%) 982-5787
Load Motion and Cable Stresses Language - FORTRAN TV
CABl Hardware - CLC 6600

Determines the transient and/or stesdy-state load mctfon and cible stresses in a vertically
suspended load due to excitation at top or release from non-equilibrium position. Uses the
method of orthogonal collocation In the "length" varisble in order to reduce the equaticns <o
a set oi ordinary differential equations. These are sulved by a predictor-corrector method.
Input: Cable length, cable deusity, Ea, ioad radius, load density, fluid density, added mass .
and drag coefficient on load (sphere only), initial tension at load, frequency and amplitude of

forced motion. Output: Time history of cable tensions, velocities, and time history of load
motion.

H.S. 2wibel Copy on file at NODC (Deck)
Civil Enzineering Laboratcry
Naval Construction Battalion Center

Port Hueneme, CA 93043 Telephone (805) 982-4625
Soil Test Data Langusde - FORTRAN IV
TRIAX Hardware - CDC 66N00/100K characters

Uses standard technique for reduction of triaxial soil test data. Input: Axial displacement
of sample, axial load, original area, original height, consolidation pressure, volume change,
and pere water pressure. Output: Axial strain, pore wvater pressurc change, principal stress
difference, A, minor and major principal effective stress, principal stress ratio, P, Q.

H.J. Lee Copy on file at NODC (ieck)
Civil Engineering Laboratory
Neval Construction Battalion Center

Port Hueneme, CA 93043 ‘ Telephone (805) 982-5624
Dynamic Stress Response of Languace - FORTRAN IV
Lifting Lines, CABAlL Hardware - CDC 6500/2 :ape units

Predicts dynamic responies of 4 1ift line/payload system with long li-e length. Kespunse op-
erators arc calculated frca explicit equations; the output spectrum is used in a statistical
calculation to deter-ine che probability distributfons. Input: Cable physical properties and
elasticity, payload pnysical descriptions, surface excitation in the form of displacoment spec~
trum or acceleration spectrum. Output: Dynamic tension or paylozd mation operators as a func-
tion of freguency, probability distribution of dynamic tension and motion, ard design peak
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tension. CEL Technicsl Report R-703, “Dynamic Stress Response of Lifring Lines for Oceanic Op-
erations,"” by C.L. 1iu, Nov. 1970.

Francis C. Liu Copy on file at NODC (DecV}
Civil Enginevring Laboratory
Naval Construction Battalion Center

Port Hueneme, CA 93043 Telephoue (805) 982-4613
Dynamic Response of Cable System Language -~ FORTRAN IV
SNAPLG Hardware - CDC 6600

Determines dynamic responses of a two-dime¢nsional cable system in the ocean with in-line
masses, based on lumped mass approximation; equations of motion were solved numerically by
predictor-corrector method; cable segment takes tension only. Input: Cable static position,
cable physical and elastfc properties, in-line mass characteristics, current profile, surface
excitation in sinusoidal form. Cutput: Tersion and mass point location as function-. of time.
CEL Tech. Note N-1288, "Snap Loads in Lifting and Mooring Cable Systems Iniuced b;, .urface
Wave Coanditions," by F.C. Liu, Sept. 1973,

Francis C. Liu Copy on file at NODC (Deck)
Civil Engin->2ring Laboratory
Naval Constiruction Battalion Center

Port Hueneme, CA 93043 Telephone (805) 982-4613
Changes in Electromechunical Cable Language - FORTRAN 1V
RAMSC Hardware - CDC 6600

Determines th~2 internal and external changes of a multf-strand electromechanical cable under
end constraints and loadings. Based on helical wire model, equations are solved numerically
by pregressive iteration. Input: Cable conatruction detafils, wire physical properties, ex-
ternal loadings and constraints. Output: Cable end torque or torsion, elongation, internal
chang:a. Note: RAMEC and RADAC have been combined to form program TAWAC.

Francis C. Liu Copy on file at NODC (Deck)
Civil Engineering Laboratory
Naval Construction Battalion Center

Port Hueneme, CA 93043 Telephone (805) 982-4613
End Responses in Eiectromechanical Cable Language - FORTRAN IV
RADAC Hardvare - CDC 6600

Predicts the elongation, end rotation, or end moment of a double-armored electromechanical
cable, Based on heli:sl vire model, the problem 1s solved numerically by progressive ftera-
tion. Input: Cable physical and elastic properties, end loadings and/or conditions, detailed
deecription of cable constructicn. Output: End responses in the form of end morent or end
tcresiors, cable elongation, cable geometric changes, wire tensions. Note: RAMSC and RADAC
have been .ombined to form program TAWAC.

Francis C. Liu Copy on flle at NODC (Deck)
Civil Engineering Laboratory
Naval Construction Battalion Center

Port Lucneme, CA 93043 Telephone (8GS) 982-4613
Unmanned Free-Swimming Submersible Language ~ BASIC
UFSS Plotting Program Hardware - hP 95630A/4K words core/24K words

- addtional/Plotter plus ROM

Calculates radius of misafon possible for theoretical UFSS (Unmanned Free-Swimming Submersible)
when i{nternal enecgy usage (hotel load) is varied. Uses simple iteration to select relative
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speed for most efficient energy usage per actual distance covered. Input: Minimum, maximunm,
and increaent on external volume and hotel load of UFSS; responses (yes or no) for speed ma-
trix; response (yes or no) for ancther run with an ocean current one half knot greater than
previous plot, Output: Speed matrix (if desired) up and downstream, matrix of radii covering
volume and hotel load variations; graphic output of radii matrix as a function of external vol-
ume and hotel load as a parameter. Documentation: OTD-0I-74-02-01.

Edward J. Finn Available from originator only
Ocean Instrumentatiop Branch
Naval Research Laboratory, Code 8422

Washington, DC 20375 Telephone (202) 767-2112
Unmanned rree-Swimming Submersible Langusge - BASIC
UFSS Vauriable Hotel Load Hardware - HP 9830A/2K words

Calculates ranges possible with theoretical UFSS when internal energy usage (hotel load) s
varied, uging iteration to determine speed for most efficient energy ussge per actual distance
covered. Input: Minimum, maximum and i{ncrement on external volume of UFSS and on hotel load
in watts; response to question on desire to have most eff{cient speeds printed. Output: Ma-
trix of ranges covering volume and hotel load variations; .peed matrix (if desired); terminal
plot of data in the matrix. Documentatior: OTD-01-74-01-01.

Edward J. Finn Available from originator only
Ocean lnstrumentation branch
Naval Research Laboratory, Code 8422

Washington, DC 20375 Telephone (202) 767-2112
Unmanned Free-Swimming Submersible Langusge - BASIC
Nominal UFSS Program Hardware - HP 9830A/2K words

Calculates distance covered by theoretical unmanned free-swimming submersible vehicle with
specific energy package, using iteracion to determine speed for most efficlient energy usage
per actual distance covered. Output: Data about model; most efficient speed with ocean cur-
rent and range (one-way) as a function of external volume of the UFSS.

Edward J. Finn Available from originator only
Ocean Instrumentation Branch
Naval Research lLaboratory, Code 8422

Washington, DC 20375 Telephone (202) 767-2112
Steady-State Trapezoidal Language - FORTPAN V
Array Configurations Hardware ~ UNIVAC 1108

Steady-state configurations under forces due to currents are deternined. Finite element (lump
mass) three-dimensional statics equations are solved using Skop's method of imaginary reac-
tions. NUSC/NL Tech. Memo. SA2302-0170-72, "On the Parameters Governing Steady State Distor-
tion of a Bottom Moored, Subsurface Buoyed, Linear Cable Array in Various Current Fields,” by
J.D. Wilcox, Sept. 1972,

J.D. Wilcox Available from originator only
Naval Underwater Systems Center
New London, CT 0¢320 Telephone (203) 442-0771
Anchor last, Buoy System Language - FORTRAN V
Development Dynamics Hardware - UNIVAC 1108

Equations of motion for a surface or subsurface buoy system inftially stretched out are solved
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as the anchor is dropped. The equations of motion for buoy, cable (moldeled as a number of
lump masses) and anchor sre integrated in the time domain, using a fourth order Runge-Kutta
algoritha, Velocity-squared drag and hydrodynamic masses concentrated at ea-h lump. Input:
Physical parameters of itecs %o be modeled. Output: x-z positions, tersions and angles,
sequential plots. NUSC/NL Technical Memorandum TAl2-134-71, March 197!.

Gary T. Griffin Available from originator onlv
Naval Underwater Sy:tems Center
New Loudon, CT 06320 Telephone (203) 442-0771
Cable-Towed Bucy Configurations Language ~ FORTRAN V
in a Turn Hardware - UNIVAC 1108

Steady-state configurations under forces due to a ship on a turn are determined. The three-
dimensional steady state cable equations are integrated with a fourth order Runge-Kutta al-
gorithm from the towed body up to the ship. Input: Physical parameters of items to be modeled.
Output: Buoy attitude x-y-z positions, ship speed, buoy speed, tensions and angles. Three-
dimensional plots available. Project CORMORAN Memo 0132 (4.10.3), "Steady State Towlfne Con-
figurations i{n a Turn,” Sept. 1973.

Gary T. Griffin Available from originator only
Naval Underwater Systems Center
New London, CT 06320 Telephone (203) 442-0771
Free-Floating Spar- Language - FORTRAN V
Array Dynamics Hardware ~ UNIVAC 1108

The equations of motion for spar bucy, cable (lump mass model), and an extended three-leg
structure are solved in the time domain using a fourth order Runge-Kutta algorithm. Auxiliary
computation of spar buoy bending in the waves is included. Input: ©Phyvsical parameters of the
items to be modeled. Output: Spar buoy x-z motions and tilt, hydrophone motions on the ends
of the three-leg structure, NUSC/NL Technical Memorandum No. TA12-2.°-71, Nov. 1971,

Gary T. Criffin Available froa originator only
Naval Underwater Systems Center
New London, CT 06320 Telephone (203) 442-0771
Free~Floating Spar Language -~ FORTRAN V
Buoy Dynamics Hardware - UNiVAC 1108

The equations of motion for the spar buoy are solved in the time domain using a fourth order
Runge-Kutta algorithm. Auxiliary computations of the spar buoy bending due to waves are in-
cluded. NUSC Tech. Memo. No. TAl2-257-71, "The Spar Buoy System," by G.T. Criffin, Nov. 1972,
NUSC Tech. Memo. No. 2212-90-67, "A Guide for the Design of Spar Buoy Systems," by K.T. Patton,
July 1967.

Gary T. Griffin Available from originator only
Naval Underwater Systems Center
New London, CT 06320 Telephone (203) 442-0771

Ship Suspended Array Dynamics Language -~ FORTRAN V

Hardware - UNIVAC 1108

Equations of motion for a vertically suspended cable array are solved in the tire domain as the
ship drifts and responds tc waves., The cable is broken up into a elastically connected lump
masses, cach having two degrees of freedom. The 2 x a equations of motion are solved simulta-~
neously in the time domain using a fourth order Runge-Kutte algorithm. Velocity-squared
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viscous forces and hydrodynamic masses are concentrated at each lump. NUSC Tech. Memo. No. 2212-
202-68, “A Study of the Stability of the Five-Hydrophone, Ship-Suspended General Dynamics Ar-

ray," by G.T. Griffin, Oct. 19¢8.

Gary T. Griffin
Naval Undervater Systems Center
New London, CT 06320

Boomerang Corer Descent/Ascent
Trajectories

Boomerang corer trajectories due to currents are calculated.

Available from originator only

Telepnone (203) 442-0771

Language -
Hardware -

The three-dimensional body equa-

tions are intezrated in the time domain using s fourth order Runge-Kutta algoritha.

Gary T. Griffin
Naval Underwater Systexs Center
New London, CT 06320

Buoy-Ship Dynamics

Available from originator omnly

Telephone (203) 442-0771

Language - FORTRAN V
Hardware - UNIVAC 1108

The equations of motion for the buoy moving in a plane (3-D Heave, Surge and Pitca) and con-
strained by the A-frame and vangs are solved in the time domain using a fourth order Runge-

Kutta algorithm.
eionless RAO's.
Study.”

Kirk T. Patton or Gary T. Griffin

Naval Underwater Systems Center
Wew London, CT 06320

Buoy System Dynamics

Ship response to the quasi-random sea state 1s computed using lLewis's dimen-
NUSC letter ser. TA12:83, “Results of First Order Study of Ship~to-Buoy Mooring

Available from originator only

Telephone (203) 442-0771

Language - FORTRAN V
Hardware - UNIVAC 1108

Six degree-of-freedom equations of motion for the buoy are solved in the time domain using a

fourth order Runge-Kutta integration algorithm.

These equations ave coupled with the set of

partial differential equations for cable dynamics through tensions and velocities at the buoy.
The equatiznas oi motion for the cable are solved in the space-time domain using a method of

characteristics approach, i.e., a modification of Hartree's method,

Output notions and ten-

sicns for the buoy and along the cable are plotted as power spectra using FFT methods. The
program has been used for the design of ocesnographic and acoustic buoy systems and for evalua-

tion of NOAA Data Buoy design.

Kirk T. Patton and Gary T. Griffin

Naval Underwater Systems Center
New London, CT 06320

Fixed Thin Line Array Dynamics

Availsble from originator only

Telephone (203) 442-0771

Langusge - FORTRAN V
Hardware -~ UNIVAC 1108

Cquations of motion for the cable array are solved in the time domain for excitation by cur~

rencs.
grees of freedom.
der Runge-Kutts algorithm.
centrated at each lump.

The array is broken up into n elastically connected lump migsses, each having three de-
The 3 x n equations of motion are solved simultaneously, using a fourth or-
Velocity~squared viscous forces and hydrodynamic masses are con-
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Kirk T. Patton or Gary T. Griffin
Naval Underwvater Systems Center
New London, CT 06320

Fixed Thin Line Array
Steady State Configurations

Availsble from originator only

Telephone (203) 442-0771

Language ~ FORTRAN V
Hardware ~ UNIVAC 1108

Steady-atate configurations under forces due to currents are deter™ined The three dimensional
steady-stste cable equations sre integrated using a fourth order Runge-Kutta algorithm. One
fiftieth the array length is typically used as the int:.gration step size.

Kirk T. Patton or Gary T. Griffin
Naval Underwester Systems Center
New London, CT 06320

Marine Corer Dynamics

Available from originator oanly

Telephone (203) 442-0771

Language ~ FORTRAN V
Hardware - UNIVAC 1108

The equations of motion for a corer free-falling through the water column (or, for the case of
& cable-lowered corer, free~faslling through its trip height) are integrated in the time domain,

using a fourth order Runge-Kutta algoritim.

Upon impact with the bottom, frictional forces

due to the sedinent are introduced snd the corer comes to rest. Output: Terainal velocity,
velocity st impact, penetration of corer #nd compaction of recovered sample. "An Analysis of
Marine Corer Dynamics," by K.T. Patton end G.T. Griffin, Marine Technology Society Journal,

Nov.-Dec. 1969.
Kirk T. Patton and Gary T. Griffin

Nsval Underwater Systems Center
Nev London, CT 06320

Steady-State Buoy System Configurations

Available from originstor only

Telephone (203) 442-0/71

Language - FORTFAN V
Hardware - UNIVAC 1108

Steady-state configurations uader forces due to winds and currents are cusputed. The threc-
dimensional cable equations are .ntegrated with a fourth order Runge-Kutta algoritha from the
buoy down to the anchor. An iterative method {s used to modify the buoy's displacement until
the vertical cable projection matihes the water depth; 1/1000 the cable length is used as the
integration step size. Instrument jscksges mounted in or on the line can te accounted for
also. Output: buoy drift and cable r-y-z positions, tensions, two angles and strectch as funce
tions of cable length. Three-dimensioncl plots also available. NUSC Tech. Memo. 2212-212-68,
“On the Equilibrium Configuration of Moored Surface Buoys in Curreats,” by K.T. Patton, Oct.
1968. USL Tech. Memo. 2212-116-69, “A Study of Three NAFI Buoy Moorings,” by G.T. Griffin,
June 1969. NUSC Tech. Memo. 2212-170-69, "An Analysis of Optimizing NAF1 Buoy Shallow Water
Moorings," by G. Griffin and P. Bernard, Seot. 1969.

Kirk T. Patton or Gary T. Griffin
Naval Underwater Systems Center
New London, CT 06320

Steady~State Subsurface Buoy System
Configurations

Available from originstor only

Telephone (203) 442-0771

Language = FORTRAN V
Hardware - UNIVAC 1108

Steady-state con{igurations under forces due to currents are computed. The three-dimensional
cable equations are integrated with & fourth order Runge-hutta slgoritha from the buoy down
to the anchor; 1/1000th the line length is typically used as the integration step size. Out-
put: x-y-z cable positions, tensions, streich und angles (sall in dimensionless form) as a
function of dimensfonless cable length., Three-dimensionsl plocs also available. KUSC Report
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4379, "Nondimensional Steady State Cable Configuratioas,” by G.T. Griffin, Aug. 1972; NUSC
Tech. Memo. TA12-50-73, “Remote Terainal Usage to Compute Subsurface Single Leg ‘.ray Configu~

rations” by G.T. Griffin, Nov. 1973,
Kirk T. Patton or Gary T. Griffin

Naval Undervater Systems Center
New London, CT (6320

Towed Array Dynamics

Availabdble from originator only

Telephone (203) 442-0771

Language ~ FORTRAN V
Hardware ~ UNIVAC 1108

Equations of motion for the towline, towed array, and drogue are solved in the time domain for
response to ship motions, etc. The equations are integrated using a fourth order Runge-Kutta
algorithm. The program first computes the steady-state configuration and tensions which serve
as initial conditions for the dynamics section. Also, using the steady-state data, the
Strouhal excitation frequencies and arplitudes are computed along the towline.

Kirk T. Patton or Gary T. Criffin
Naval Underwater Systeams Center
New London, CT 06320

Towed System Configuratioas

Available from originator only

Telephone (203) 442-0771

Language - FORTRAN V
Hardvare - UNIVAC 1108

Steady-state configurations for towed systems are determined. Effects of current and ship
turns can be included. The three-dimensional cable equations ave integrated with a fourth
order Runge~Kutta algorichm from the towed body up to the ship. For steady ship turns, the
centrifugal force is also integrated up the cable. 1/100th to 1/1000th the cable length is
used as the integral step size. Output: x-y-z positions, tensions, stretch,and angles as
functions of cable length. Can be dimensionless. Three-dimensional plots also available.
NUSL Tech. Memo. 933-0175-64, “Towline Configurations and Forces" by K.T. Patton, Oct. 1964;
NUSC/NL Report No. 4379, "tNondimensional Steady State Cable Configurstions,” by G.T. Griffinm,
Aug. 1974; Project CORMORAN Memo. D112/4.10.3, "Two-dimensional Steady~State Towed System Con~

figurations,” by G.T. Griffin, March 1973.
Kirk T. Patton or Gary T. Griffin

Naval Underwvater Systecs Center
New London, CT 06320

Towed System Dynamics

Available from originator only

Telephone (203) 442-0771

Language ~ FORTRAN V
Hardware -~ UNIVAC 1108

Equations of motion for the towed body and for the cable (vhen treated as a luzp mass model of
n lumps) are solved in the time domain using a fourth order Runge-Kutta algorfthm. The towed
body is allowed six degrees of freedom,and each cable element has three. 'Dynamics of a Cable-
Towed Body System," by G.T. Griffin, MS Thesis, University of Rhode Island, Kingston, Jan.

1974,
Kirk T. Patton or Gary T. Griffin

Naval Undervater Systems Centex
New London, CT 06320

Trapezoidal Array Deployment Dynamics

Available from originator only

Telephone (203) 442-0771

Language - FORTRAN V
Havdvare - UNIVAC 1108

Equations of motion for a trapezoidal vrray are solved in the time domain as the second anchor
is lovered and the ship is underway. The two subsurface buoys and the four cables are broken
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up into six elastically connected lump masses, each having three degrees of freedom. The
eighteen equations of motion are solved simultaneocusly in the time Zomain, using a fourth order
Runge-Kucts algorithm. Velocity-squared viscous forces and hydrodynamic masses are ccncen-
trated at each lump. NUSC Report No. 4141, “Dynamics of Trapezoidal Cable Arrays," by G.T.
Griffin and K.T. Patton, March 1972.

Kirk T. Patton or Gary T. Griffin Available from originator omly
Naval \inderwater Systems Center
- New London, CI 06320 Telephone (203) 442-0771
Trapezoidal Array Dynamics Language - FORTRAN V

Hardware - UNIVAC 1108

Equations of motion for a subsurface trapezoidal cahle array are solved in the time domain for
response to currents. The two subsurface buoys and the three cables are broken up into six
elastically connected lump masses, each having three degrees of freedom. The eighteen equa-
tions of motion are solved simultaneously using a fourth order Runge-Kutta algorithm. Velocity~-
squared viscous forces and hydrodynanic masses are concentrated at each lump. NUSC Report No.
4141, "Dynamics of Trapezoidal Cable Arrays," by C.T. Griffin and X.T. Patton, March 1972.

Kirk T. Patton or Gary T. Griffin Available from originator only
Naval Underwater Systems Center
New London, CT 06320 Telephone (203) 442-0771
Steady-State Cable Laying Language ~ FORTRAN IV
Hardware -

The three-dimensional steady-state cable equations are integrated using an Euler method. Ship
speed and cable payout rate constant. Output: x-y-z positions of the cable and tensions.
“Final Report to NUSL - Analysis of Cable Laying," by J. Schram, 1969,

R. Plerce Avajilable from originator omnly
Naval Underwater Systems Center
New London, CT 06320 Telephone {203) %42-0771

Towed Array Configurations Language ~ FORTRAN V

Hardware - UNIVAC 1108

Steady-state towed array configurations are computed. The two-dimensional cable equations are
integrated with a fourth order Runge-Kutta algorithm from the drogue up to the ship; 1/1000th
the total cable length is used as the integrated step size. Output: x-z positions, tensions,
stretch, and angle as functions of cable length. Plot routine available.

S. Rupinski Availeble from originator only

Naval Underwater Systems Center

New London, CT 06320 Telephone (293) 442-0771
Cabie Configuration Language - FORTRAN IV

Hardware -~ IBM 1800

Computes the equilibrium confijuration and tensions of a cable towing a submerged body for
faired, unfajved, and discontinuous (Jower part faired) cables. The output on the line printer
gives the values of the input data followed by various calculated values. The solutioa is
found for the "heavy general cable" law of cable loadings as described by M.C. Eames (1968).
Execution time: About 30 seconds for each case. NIO Program No. 168. Author ~ Catherine
Clayson.

National Institute of Oceanography Copy on file at NODC (listing, docukentatfon)
Wormley, Godalwing, Surrey, England
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GEOLOGY AND GEOPHYSICS

Convection in Variable Viscosity Fluid Language - FORTRAN IV
CONVEC Rardvare - CDC 6600/140K bytes/Disc/
Tektronix graphics terminal

Computes streamlines, temperatures, and shear heating in a highly viscous fluid of varisdle vis-
cosity (Earth's upper mantle), relief gravity, and heat flow. "ADI Solution of Free Convection
in a Variable Viscosity Fluid,"” by M.H. Houston, Jr.,and J.-Cl. De Bremaecker, Jour. Comp.
Phys., Vol. 16, No. 3, 1974.

J.~Cl. De Bremaecker Copy on file at NOLC
Rice University
P.O. Box 1892

Houston, TX 77001 Telephone (713) 528-4141
Gravitational Attraction, Two Dimensional Language - FORTRAN IV=H
Bodies, TALWANI 2-D GRAVITY, W9206 Hardware - IBM 360-65

Calculates the vertical component of gravitational attraction of two-dimensionsl bodies of
arbitrary shape by approximating them to many-sided polygons. The technique is from Talwani,
Worzel, and Landisman In J.G.R., Vol. 64(1), 1959. Output: Gravity values are printed in ta-
bles; the calculated profile and the observed profile (if one exists) are plotted on the line
printer in either a page size plot or an extended plot with the x-axis running down the page.
Contains option of units in miles, kilofeet, or kilometers.

Computer Center Diviaion Copy on file at NODC (listing, documentation)
U.S. Geological Survey
National Center

Reston, VA 22092 Telephone (703) 860-7106

X~Ray Diffraction Analysis Language ~ FORTRAN IV :
Hardvare - XDS Sigma 7/20K 32 bit words/RAD

Provides mineraiogic analysis of marine sediments from X-ray diffraction daca. Input: Tspe
containing data generated by X-ray diffractometer. Output: List of "d" spacings, 20 angles,
intensities and peak heights of diffraction maxima, list of minerals and estimated amounts in
samples analyzed.

Johni C. Hathaway Avsilable from originator only
Office of Marine Geology

U.S. Geological Survey

Woods Hole, MA 02543 Telephone (617) 548-8700

Sedizent Grain Size Anslysis Language - FORTRAN IV
Hardware - IBM 1130

Calculstes statistical parameters for sediment grain size analysis. Moment measures routine
(Sheppard's correction applied) from Schlee and wWebster (1965); linear interpolation for Folk
and Inman Craphic Measures. Input: Phi size, cumulative frequency percent couplets. Output:
Moment measure of mean, standard deviation, skewness, kurtosis, Folk Graphic Measurss, Inman
Craphic Measures, mode and median values, hiuvtogram plots.

Gersld L. Shidelsr Prcgranm maintained by:
U.S. Geological Survey Computer Center Division
P.0. Box 6732 U.S. Geological Survey
Corpus Christi, TX 78411 Federal Center
Telephone (512) 888-3241 Denver, CO 80225
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Magnetic Anomslies Language - FORTRAN IV
MAG2D Hardvare - XDS Sigma 7/32K 32 bit words/
Plctter

Computes theoretical mugnetic anomalies for two-dimensional bodies magnetized in any specified
direction. Vertical, horizontal, and total field anomalies are computed at a serie; of obser-
vation points equally spaced along a profile. A graphic display of the anomaly and the bodies
may be output to the CalComp or Versatec Plotter. 4 line printer plot of the anomaly is made.
Modification of prigram by W.B. Joyner, USGS, Silver Sprimg, MD. Requires Woods Hole Oceano-
graphic Institution subroutines, MOVE, AXIS, SYMBOL, NUMBER and PLOTDFER.

James M. Robd Copy (main program) on file at NODC
U.S. Geulogical Survey (listing, documenta=ion)
Office of Marine Geology
Woods Hole, MA 02543 Telephone (617) 548-8700
Geophysical Data Reduction and Language - 0S3 FORTRAN IV/COMPASS
Plotting Programs Hardware - CDC 3300

A system of programs to process and plot marine gravity, magnetic, and bathymetric data. The
programs chect for Jata errors, merge geophysical data with navigation, and plot the processed
data as profiles nr on computer-genersted Mercator projection charts. Tech. Report. No. 180,
by M. Gemperle and K. Keeling, May 1970.

Geophysics Group Available from originator only
School of Oceanography

Oregon State University

Corvallis, OR 97331

Processing and Display of Marine Language - 0S3 FORTRAN IV/COMPASS
Geophysical Data Hardwvare - CDC 3300

A system of programs to process and plot marine gravity, magnetic, and bathymetric data using
improved navigation techniques and standard data formats. The navigation programs use EM Log
and Doppler Speed Log data and gyro headings combined with Magnavox 706 satellite navigator
fixes to determine data point positions and Eotvos corrections. All outputs fron processing
programs 2nd inputs s plotting programs are in standard NGSDC format for marine geophysical
data. Tech. Report. oy M. Gemperle, G. Connard, and K. Keeling (in press, 1975).

Geophysics Group Available from originator only
School of Oceanography

Oregon State University

Corvallis, OR 97331

Marine Seismic Data Reduction Language - 0S3 FORTRAN IV
and Analysis Hardware ~ CDC 3300

A series of programs to reduce, display, and analyze narine seismic data. These data include
reversed and single~ended seismic refraction, wide-ang'e reflection, and marine micro-earth-
quakes. Supplementary programs compute seismic wave arsival times and distances using theoret-
ical earth models consisting of plane dipping layers. 7ech. Report by S.H. Johnson et al (in
press, 1975).

Geophysics Group Available from originator only
School of Oceanography

Oregon State University

Corvallis, OR 97331

A Library of Geophysics Subroutines Language ~ 0S3 FORTRAN IV/COMPASS
GLIB Hardware - CDC 3300
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The library consists of various subroutires commonly used in geephysical data reduction and
plotting and not available i{n the 0S3 FOKTRAN library. The subroutines fall irto five general
categories: (1) Plotting - general purpcse plotier subroutines, (2) Time and data conversion,
(3) Arithmetic functions not contained in the 053 FORTRAN library, (4) File control programs
peculiar to the 0S3 operating system, (5) Miscellaneous subrourines. Tech. Report by K.
Keeling, M. Gemperle, and G. Connard (in press, 1975).

Geophysics Group Available from originator only
School of Oceanography

Oregon State University
Corvallis, OR 97331

Reduction, Display and Storage of Mavigation, Language - FORTRAN IV (most of the programs)
uravity, Magnetic and Depth Data Hardwa:e - IBM 1130/Peripherals described below

Processes data recorded by a data logger, prepares protiles and maps, and provides reduced data
in a form suitable for data banking and interpretation. The first stage of the processing is
to de-multiplex the data to separate disk files, and at the same time automatically edit where
possible and flag errors that occur. The second stage is to filter data affected by ship mo-
tion, and the third stage is to optimize the navigation by merging dead-reckoring, uiyperbolic
or satellite data, and from this calculate depths, and gravity and magnetic anomalies. Graphi-
cal presentation of the data is in the form of profii-s and maps. The maps include the ship's
track and posted geophysical values or profiles along the ¢l +'s track. The ifinally reduced
data may be stored on magnetic tape in any of the Internatic ‘' 4eophysical %a.a Exchange For-
mats. With this system it is possible to reduce data and proa ze maps and final reports within
three weeks of the end of the survey. The -omplete gystem can be used at sea with one engineer
and one operator/programer, or the data logger alone may be used at sea and then only an engi-
neer would be required,

The IBM 1130 has a central processing unit with 8K 16-bit words .f core storage, an Integral
disk drive, and a console typewriter. Peripherals include two extra 1BM disk drives, a Data
Disc fixed-head disk drive, Tektronix Model 4012 visual display unit with a Tektronix Model
4610~1 hard copy unit, a 76 cm CalComp drum plotter, Facit punch tape input/output, and two
RDL Series 10500 magnetic tape decks. & Data Dynamics 390 teletypewriter is used for off-line
punch tape preparation and, when necessary, as a recote terminal via a Modem linked in paral-
lel wvith the visual display unit.

Equipment that has beeu successfully interfaced with the Decca Data Logger irnclude a Decca Main
Chain Mk 21 Receiver, Decca Hifix, Sperry Gyrocompass Mk 227, Microtechnica Gyrocompass, LaCoste
and Romberg Shipborne Gravity Meter, Askania Gss2 and Gssl Gravity Meters, Anschutz Gyro-Stabil-
ized Platform, Barringer Proton Magnetometer, Edo-Wesiern Precision Depth Recorder (333C-26)
linked to an flo-Western Digitrack (261iC), Tvo-Component Magnetic Log, Walker Electric log, and
& Marquart Loppler Sonar 2015A.

"Cemputer Syscem for Reduction, Display and Storage of Navigstion, Cravity, Magnetic and Depth
Data Recorded in Continental Shelf or Deep-Ocean Areas,” a series of twelve software manuals,
produced by the Department of Geodesy and Geophysics, Cambridge University, Oct. 1974, under
coatract to the National Environment Research Council.

Computer Unit Copy on file at NODC (Above manuals)
Iastitute of Oceanographic Sciences

Kescarch Vessel Base, No. 1 Dock

Barry, South Glamorgan, Wales, UK

Computation and Plotting of Magnetic Language - FORTRAN 11
Anomalies and Gradients hardware - IBM 7094/CalComp plotter

Computes the anomaly profiles for total field, horizontal and vertical components, first and
second vertical derivatives, and first and second horizontal derivatives over i uniformly ~ag-
netized two-dimesional polygon of irregular cross-section. Outjut may be printed or plottci.
“Potential Applications of !lagnetic Gradients to Marine Seophysics,” by William E. Byrd, Jr.,
June 1967; program modified and expanded from Tclwar! uad lleirtzler (1964).
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Department of Geology and Available from NT1S, Order No. AD 655 892/IK,
Geophysics $5.75 paper, $2.25 microficke.
Massachusetts Institute of
Technology
Cambridge, MA 02139
Geomagnetic Fileld Language - FORTRAN IV
MFIELD Hardware ~ XDS Sigma 7/372 32 bit words#

Calculates regional total geomagnetic field at a specified latitude and longitude and time,
Subroutine is initialized with the harmonic coefficients from any specified input device via a
separate subroutine. Shared variables are placed in COMMON. See I. A. G. A. Commisgion 2,
Working Group 4, 1969. International Geomagnetic Reference Field 1965. J. Geophys. Res., 74,
PP. 4407-4409) *Subroutine COEFF requires 271 words.

Robert C. Groman Available from originator only

Woods Hole Oceanographic Institv-ion

Woods Hole, MA 02543 Telephone (617) 548-1400, ext. 469
Marine Geophysical Data Reduction language - FORTRAN 1V

Yardware - 1BM 360-65

Corrects dings for d velocity variations (if desired), computes residual magnetic anom-
alies from magnetic total-intensity values, and reduces marine gravity values to frec-air anom-
alies corrected for Eotvos effect and drift. Each geophysical data point is sssociated with a
date-time group, a geographic position, and an approximate mileage along track. The ovtput is
in the form of separate magnetic tapes and listings each fcr bathymetric, magnetic, and gravity
data, in a format suitable for direct input to displav or analytical programs. NOAA Technical
Memorandum ERL AMOL-11, "A Computer Program for Reducing Marine Bathymetric, Magnetic, and Grav-
ity Data," by Paul J. Grim, Atlantic Oceanographic and Meteorological Laboratories, Miami, Flor-
ida, January 1971.

Paul J. Griw, Code D621 Copy on file at NODC (Above report, with
Marine Geology and Geophysics Branch  1listing)
National Geophysical and Solar~
Terreatrial Data Center, NOAA/EDS
Boulder, CO 80302

Plots Profiles of Bathymetry and Magnetic Language ~ FORTRAN 1V
or Gravity Anomalies Hardware ~ IBM 360-65/CalComp 563 Plotter

Produces bathymetric and magnetic anomaly profiles in a form suitable for publications with
lictle or no additional drafting. The horizontal scale can be the Jistance along the trackline
in nautical miles or kilometers, or degrees of latitude or longitude. ‘The input consists of
digitized bathvmetric and magnetic anomaly data cn separate magnetic tapes. The horizontal and
vertical axes of the profiles are determined automatically with refercnce to the maxirim and
wininum values of the input data. Control cards contain viriables that further determine how
the data ace to be plotted. The program can also be used for plotting gravity anomaly profiles
by substituting the gravity anomaly in milligals for the magnetic anomaly in garmmas on the input
tape. One of the control card variables causes the vertical axis to he labeled efth:r pammas

or milligals. Magnetics and bathymetry can be plotted together (the balhymetcy is aiways below
the magnetics) or either can Le plotted separately. 1In addition, the same data can be replctted
in a different manner (for example, with a different vertical exaggeration) if desired. ESSA
Technical lemorandum ERLTM~AOML 8, "Computer Program for Automatic Plotting of Bathymetric and
Magnetic Anomaly Profiles," by Paul J. Grim, Atlantic Oceanographic and Meteorological Labc-a-
tories, Miami, Florida, July 1970.

Paul J. Grim, Code D621 Copy on file at NODC (Above report, with
Marine Geology ana Geophysics Branch  listing)
National Geophysical and 5uvlar-
Terrestrial Data Center, NOAA/EDS
Boulder, CO 80302
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Lists Raw Data Language -
2LIST Hardware - UNIVAC 1108

Lists a single file of MG&G standard raw data tape, according to a standard format. Requires
subroutine DLIST (HRMIN). Author -~ R.K. Lattimore.

Director, Marine Geology and Available from originator only
Ceophysics

Atlantic Oceanographic and
Metearological Laboratories/NOAA

15 Rickenbacker Causeway

Mismi, FL 33149 Telephone (305) 361-3361
Plots Trackline Language -
QCKDRAW Hardvare - UNIVAC 1108

Using as input the standard MG&G navigation cards, plots a trackline with or without tick marks
delineating time intervals. The user is given external control of the map size, latitude and
longitude map boundaries, the number cf files to be mapped, the t!.ie marks, and annotation.

The trackline is plotted up to the boundary limits specified, allowing the user o plot only a
sector of the navigation deck loaded. Because the size of the actual plotting sheet is 28
inches, internal doundaries may also be required. In this case, bookkeepiag devices within the
pzogram will assign trackline to the cppropriate submaps and plot each in sequence. Author -
J.W. Lavelle,

Director, Marine Geology and Available from originator only
Geophysics

Atlautic Oceanographic and
Meteoroiogical Laboratories/NOAA

15 Rickenbecker Causeway

Miami, FL 33149 Telephone (305) 361-3361
P?lots Contour~Crossing Intervals Language -
DOUBLX Hardware - UNIVAC 1108

Calculates contour-crossing intervals, determine highs and lows along a trackline, and plots
both, using as input a USA Standard format data tape. Annotation of the extreme is zlso pro-~
vided. The user is given control of the map size, the latitude and longitude boundaries, the
number of files to be mapped, the contouring interval, and the data field fro. which the data
is chosen. If the data which are being handled require more than one plotting sheet, an appro-
priate choice of latitude and longitude boundarjes will allow the entire job to be handled at
one time, with the plots drawn consecvtively. Author - J.W. Lavelle,

Director, Marine Geology and Available from originator only
Geophysics

Atlantic Oceanographic and
Meteorological Laboratories/NOAA

15 Rickenbacker Causeway

Miami, FL 33149 Telephone (305) 361-3361
Plots Geophysical Data Language -
PLOTZ Hardware - UNIVAC 1108

Produces a plotter tape to display raw depth, magnetic, or gravity data vs. time, with the as-
pect--itio automatically determined to facilitate comparison with the original records. Scale
factor (fathoms, gammas, or gravity meter units per inch) must be specified; if -nax{mum and min-
imum values are not specified, the raw data will be scanned and the values determiued. Re-
quires subroutines LIMITS, DIGICT, HRMIN, PLOT (includes PLOTS and FACTOR), NUMBER, SYMBOL.
Author - R.K. Lattimore.
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Director, Marine Geolbgy and Available from originator only
Geophysics

Atlantic Oceanographic and
Meteorological Laboratories/NOAA
15 Rickenbacker Causeway

Miami, FL 33149 Telephone (305) 36.-2361
Lists Every Hundredth Value Language -
SNOOP Hardware - UNIVAC 1108

Scans a tape containing data in the standard MG&G format, listing every 100th value and the
last value before an end-of-file mark., Author - R.K. Latti-ore.

Director, Marine Geology and Availakle from originazor only
Geophysics

Atlantic Oceanographic and
Meteorological Laboratories/NCAA

15 Rickenbacke. Causeway

Miami, FL 33149 Telephone (305) 361-3361 ..
Navigation Computations Language -
TPNAV Hardware - UNTVAC 1108

Accepts standard MG&G navigation 'sta cards, computes course and speed made good and Eotvos cor-
rectior between adjacent positious, coupares this with input course and speed if given; creates
a binary tape with positicn, azimuth,and distance information required for interpolation of po-
sition in programs FATHOM, Gi“MA, and GAL. Author - R.K. Lattiuore.

Director, iarine Goology and Ava.lable from originator only
Geophysics

atlantic Oc2ano,raphic and
Meteorological Labora:zories/NOAA

15 Rickenhacker Causeway

Miami, FL 33149 Telephione (305) 361-3361
Edits Geophysical Data Language -~
ZEDIT Hardware - UNIVAC 1108

Performs two editing functions on MG&G standard raw data tage: (a) Deletion by index number;
(b) insertion of new data by date-time group; such data can be put on tape (e.g., output from
program HANDY) or in card format, one value per card. Data to be inserted must be ordered by
date~time group. Requires subroutines DLIST (HRMIN). Author ~ R.K. Lattimore.

Director, Marine Geology and Available from originator only
Geophysics

Atlantic Oceanographic and
Meteorological Laboratories/NOAA

15 Rickenbacker Causeway

Miami, FL 33149 Telephone (305) 361-3361
Geophysical Data Conversion Languagze -
$1ANDY Hardware . UNIVAC 1108

Converts data in the MG4G standard data-card format to a binary tape suitable for input to the
raw-data editing, evaluation, and processing programs (e.g., JATHOM, PLO17, ZEDIT). Requires
subroutine NLIST (HRMIN). Author ~ R.K. Lattimore.
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Director, Marine Geology and
Geophysics
S Atlantic Oceanographic and

‘.. Meteorological Laboratories/NOAA
- 15 Rickenbacker Causeway
Miami, FL 33149
'3 _
- Lists Geophysical Data

LISTP

Director, Marine Geology and.
Geophysics

Atlantic Oceanographic and
Meteorological Laboratories/NOAA

15 Rickenbacker Causeway

Miant, FL 33149

Course, Speed, Eotvos Correction
LOXXAV

with computed values.

Director, Marine Geology and
Geophysics
Atlantic Oceanographic and

15 Rickentacker Causeway
Miami, FL 332149

Converts Geophysical Dacta
PHONEY

formar. Author - R.K. Latcimore.
Director, Me.’ae Geology and
Geonhysics
Atlaatic Oceanographic and

15 Rickenbacker Causeway
Miang, FL 33149

Sound Velocity Variation and Navization
FATHOM

Metcorological Laboratories/NOAA

Meteorological Laboratories/NOAA

Availadble from originator only

Telephone (305) 361-)361

Language -
Hardware - UNIVAC 1108

Lists the contents of a tape coataining onc or more files of reduced marine geophysical data.
Require subroutine PPLIST (modification o PTLIST).

Author - R.K. Lattimore.

Available from originator only

Teleploae (305) 361-3361

Language -~
Hardware - UNIVAC 1108

Accepts standarJd MCSC navigation data cards, cowputes courses and speed made good and Eotvos
cotrection between adjacent positions,; if course and speed are given on input, compares input
Author - R.K. Lattimore.

Available from ori{ginator only

Telephone (305) 361-3361

Language -
lKardware - UNIVAC 1108

Cenverts marine geophysical data from 12C-column image (10 images to the tlock), even-parity
BCD on 7-track tape (produced by program UNIFOU on the CDC 6600) to the astandard MGSG storage

Available from originatnor only

‘felephone (305) 361-3361

Language -
Hardware - UNIVAC 1108

Given smooth-track navigation data and sounding values {ndexed by tine, the program corrects
for sound-velocity variation (if desired), ship's draft (if desired), and computes latitude,
longltude, and distance aloag trick for each observation; the output is in the standard MC4C
reduced~data format. Requires subroutines CP, HRMIN, QUIT (TPLIST). Author - R.K. Lattimore.
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Director, Marine Geology and Availadble from originator only
Geogphysics

Atlantic Oceanographic and
Meteorological Laboratories/NOAA

15 Rickenbacker Causevay

Miami, FL 33149 Telephone (305) 361-3361
Regional Field, Resfdual Magnetic Anomaly Lanpuage -~
GAMMA Hardware = UNIVAC 1108

Given smooth-track navigation data and total-field mapnetic mcasurcments indexed by time, the
program computes regional field, residual magnetic anomaly, latitude, longitude, and distance
along tra~k for each observation. Output is in the standard MGSC reduced-data formar. The
regional field is computed as fullows: For each input naviration point, or for cach 20 n. o.
interval along track (if navips: fon points are farther apart), a regional-field value is com-
puted according to the method of Cain et al using the IGRF 1965 paraceters. Regional ficld
values for each observation are interpolated linearly. kequires subroutines FIELD, COFIND,
GPMAG, iFMIl, SETUP, QUIT (TPLIST). Author - R.K. Lattimore.

Director, Marine Geology and Available from o-‘ginator only
Geophysics

Atlantic Occanographic and
Meteorological Laboratories/NOAA

15 Rickenbacker Causeway

Miamt, FL 33149 Telephone (305) 361-3361
Gravity Laaguage -~
GAL Hardware - UNIVAC 1108

Given smoothed-track navigation data and gravity meter dial readirps indexed by date/time, this
program will (1) compute Eotvos correction betwzen adjacent navizazfos points; (2) reduce the
dial reading to observed pravity ccrrected for instrument drift and Ecivos cffect; (3) deter-
mine latitude, longltude, and distonce along track for the observaticas; (4) compute the free-
air anowaly from the 1930 Interpational formula for theoretical gravity. Recquires subroutines
GOFIND, GPGAL, HRMIN, QUIT (TPLIST). Author - R.K. Lattimore.

Director, ‘.ariie Geology and Available from originator only
Geophysics

Atlantic Oceanographic and
Meteorological Laboratories/NOAA

15 Rickenbacker Causeway

Mismi, FL 33149 Telephone (305) 361-3361
Plots Profiles of Geophysiiai Dsla Language =
DISPLOT Hardware -~ UNIVAC 1108/offline CalComp plotier

This program will scale and generate the neccessary plotter commands to produce a rraph of
sounding, depth, magunetic or gravity value vs. distance alonp track. The source data consist
of as many as four magne%ic tapes containing unformatted standardized peophysical data, such as
are produced by MGG reduction progrsame (Grir, 1971). As nmany as nine Y-quantities may be
plotted against one X-axis. Options provide for: (1) converting distance {n nautical miles to
kilometers; (2) scanning the data and annotating the upper X-axis, at the appropriate point,
with crossings of even degrecs of latitude or lengitude; (3) omitting all axes; (&) plotting
the profile reversed, or trom right to left agpainst distance values which incrvase from left to
right; (5) drawin; the zero Y ordinate; and (6) "Assembling" a single profile from more tian
one source, {.e., from diffcrent places on a sincle tape, or from different tapes. The tnput
data are not edited. Multiple profiles may overlap one anotner as indicated by space limita-
tions or aesthetics. NOAA Technical Memorandum LRL AOML-11, "A Corputer Program for Reducing
Marine Bathymetric, Magnetic, and Gravity,” by Faul J. Grim, .January 1971. Authot - Robert K.
Lattimore, October 1971.
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Director, Marine Geology and
Geophysics

Atlantic Oceanographic and ‘
Meteorological Laboratories/NOAA

15 Rickenbacker Causeway

Miami, FL 33149

Converts Digitizer Data
BYGYT

Available from originator only

Telephone (305) 351-3361

Language -
Hardvare - UNIVAC 1108

Converts digitizer data on punched cards ro MGG standard raw-data tape. Requires subroutine
DLIST (IMRMIN). Authors - Developed by J.W. Lavelle, modificd for 1108 by R.K. Lattimore.

Director, Marine Geology and
Geophysics

Atlantic Ocer..ographic and
Meteorological Laboratories/NOAA

15 Rickenbacker Causeway

Hiami, FL 33149

Edits Reduced Geophysical Data
EDIT

Avaflable from originator only

Telephone (305) 361-3361

Language -
Hardware - UNIVAC 1108

Performs editing operations on a file of reduced marine geophysical data as follows: (a) Dele-
tions (maximum 2000); (b) insertion of new data or modification of single points (maxioum 1500):
(c) block adjustments to 21, 22, 23, Z4 (maximum 1500 points). The total number of editin- op-
erations may not exceed 2499; with the exception of deletions; like operations must be grouped
together and ordered by index number. Permitted modifications (b above) include replacing 21,
Zr on & card, interpolating geographic position and mileage given date/time and 2124, and in-
serticn of completely-specified data, i.e., date/time, latitude, longitude, distance along
track, Z1, 22, Z3, Z4. Requires subroutines QUE, QTWO, QUEIWO, DAY, TPLISf. Author - R.K.
Lattimore.

Director, Marine Geolory and
Geophysics

Atlantic Oceanographic and
Meteorological Laboratories/NOAA

15 Rickenbacker Causeway

Miami, FL 33149

Available from originstor only

Telephone (305) 361-3361

Seanount Magnegizacion Language ~ FORTRAN

Hardware ~ IBM 7074

Computes the magnitude and direction of magnetization of a uniformly magnetized body from its
shape and magnetic intensity. OS No. 53533. Author -~ G. Van Voorhis.

Data Systecs Office
U.S. Naval Oceanographic Office
Washington, DC 20373}

Available from originator only

Telephone (301) 763-1443

Observation Draping .Cravity) Language ~ FORTRAN

liardvare = 1BM 7074

Reduces observation data taken with Lacoste-Rombers sea/air or submarine gravimeters to ob~
served gravity value and free-air anomaly. Interpolates geographic position from smoothed fix,
course, and speed. Generates BC chert and x,y coordinates for Mercator projection for each
statfon. OS No. 53543. Author - P.K. Lattimore.
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Data Systems Office
U.S. Naval Oceanographic Office
Washington, DC 20373

True Ocean Depth
FATHCR

Available from originator only

Telephone (301) 763~1449

Language - FORTRAN
Hardware ~ UNIVAC 1108/10K words

Given the Fathometer depth and velocity profile, computes the true ocean depth. The velocity
profile is broken into constant gradient segments, the travel time integrated along the pro-
file, and the profile is extrapolated to continue to the ertimated travel time of the Fa-~

thometer record.

Peter D. Herstein
Naval Underwvater Systems Center
New London, CT 06320

Plots Track and Data Profile
TRACK

Available from originator only

Telephone (203) 442-0771, ext. 2305

Language - FORTRAN
Bardware - CDC 3600/3800

Plots & track and the superimposed bathymetry or magnetic profile on a polar stereographic
projection. This profile series is plotted perpendicular to the track, usiag uncorrected me-
ters or fathoms. Input: Data on tape, map parameters, and command words via cards.

Jat.es V. Massingill

Environmental Sciences Section
. Naval Research Lsboratory

Washington, DC 20375

GEODATA

Available from originator only

Telephone (202) 767-2n24

Language - FORTRAN
Hardware - CDC 3600/3800

Stores navigation, bathymetry, and magnetic data on magnetic tape in BCD fora. Usea the format
recommended by the National Academy of Sciences.

Jumes V. Massingill
Environmental Sciences Section
Naval Research Laboratory
Washington, DC 20375

.

Geophysical Data Storasge and Retrieval
GEOFILE

Available from originator only

Telephone (202) 767-2024

Language - FORTRAN 1V
Hardware - CDC 3150/32K words/Disk/3 tape units

Data storage and retrieval system for BIO's geophysical data. The programs sort, edit, merge,
and display data recorded st sea. Input: Magnetic tapes frua BIODAL s lpboard data logging
system, bathymetry data on punched cards, and navigation data. Output: Magnetic tape contain-
ing all informatjon recorded during cruises relevant to processing of greophysical data, sorted
by geographical location. Compucer note BI-C-73-3.

Larry Johrston

Bedford Institute of Oceanography
P. O. Box 1006

Dartmouth, N. S. B2Y 4Aa2

Available from originatcr only

Telephone (902) 426-3410

Magnet ic Signstures Language = FORTRAN
MAGPLOT Hardware - CDC 3600/CDC 1800/706,768 words/on-
line plotter
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Separates and characterizes the various components of magnetic noise in magnetometer vecords
taken from & sensor towed at sea. Gives s printout of histogram data for each of three wave-
length filters: N (smplitude) vs. amplitude; N (wavelength) vs. wavelength. Also produces
plots of filtered magnetic fields as function of distance. Program is briefly described in

NRL Formal Report No. 7760, "Geological and Geocoagnetic Background Noise in Two Areas of Lhe
North Atlantic.”

Perry B. Aiers Available from originator only

Naval Research Laboracory

Washington, DC 20375 Telephone (202) 767-2530
Sediment Size Language - FORTRAN

Hardware - UNIVAC 1108/9K 36 bit words

Produces frequency distributions for soll particle size values; applied to marine sediments.

Joseph Kravitz Copy on file at NODC (deck with documentation)
U.S. Naval Oceanographic Office
Washington, DC 20373 Telephone (202) 433-2490

Bottom Sediment Distribution Plot Language - FORTRAN V

Hardware -~ UNIVAC 1108/23K/Drum/) tape units/
CalComp 905/936 system

Produces a plot of bottor sediment notation on a Mercator projection, and a list of all data,
including cores, within ipecified area.

Willias Berninghausen Copy on file at NODC (deck with docuzentation)
U.S. Naval Oceanographic Office
Washington, DC 20373 Telephone (301) 763-1189

Sand, Silt, and Clay Fractions Language -~ ALGOL

DSDP/GRAIN Hardvare - Burroughs 6700/19K wvords

Coaputes sand, silt, and clay fractions in sediments. The laboratory method consists of dis-
persing the sediment in Calgon solution, sfeving the sand fraction, and pipetting the silt and
clay fractions. 1laput: Three card files for laboratory data and one card file for interpret~
ing an identifier attached to each sediment sample. Output: Listing with option for ternary
plots and punched cards.

Peter B. Woodbury Available from origt..tor only
Deep Sea Drilling Project
Box 1529
La Jolla, CA 92037 Telephone (714) 452-3526
Soil and Sediment Engineering Test Data Language ~ FORTRAN 11-D

Hardware ~ IBM 1620 11/18M 1627 Model 1 Plotter

Engineering Index of Core Samples: Reduces data and tabulates results for teats on bulk wet
density, vane shear strengths, original vater content, liquid limit, plastic limit, and spe-
cific gravity of solids; in addition, from tte above results, cther index properties are sirul-
taneously computed anl tgbulated; the output tadble lists results in coluans representing each
depth segment anaiyzed.

Grain Size Analysis with Direc Jlotting: Input data are sample identification, sample wei;hts,
hydrometer readings, and sieve readings. Output on plotter 1s & particle size distribution
curve. Another program provides output ou cards of a table with proper headings and values for
perticle disneters and percent finer by weight.
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Carbonste - Organic Carbon Analysis of Sediments: Reduces data from the carbon determinator
and tabulates results of the analysis of deep ocesn sediments for carbonate and organic carbon
percentages; cutput is in same format as in program for engineering index propcrties, to which
the output from this program is sdded.

Direct Shear Test vith Direct Plotting: Reduces data and plots shesr stress vs. shear dis-
Placement with appropriate headings and labels; another program, Direct Shear Test, uses the
same data formats but presents the results in the form of tabulations rather than plots.

Triaxisl Compression Test with Direct Plotting: Reduces the data frou trisxial compresssion
tests and plots stress ve. strain vich headings for sazple identificacion, lsteral pressure,

etc. Another progran reduces the same vav data and presents the restlts in the form of tabula-
tions, one for each test.

Consolidation Test (E vs. log time plot): Reduces the data obtained from coansnlidation test
readings. Input includes sample identification snd characteristics and test characteristics.
The outpui is in two forms: plots and punched cards. Tha log of time is plotted va. the void
ratio. The cards are used as input to the next consolidation test program.

Consolidation test (E vs. log P and C(V) vs. log P plots): Develops plots for void ratio vs.
log of pressurc and coefficient of consolidation vs. log of pressure. The input consists of
output cards from the previous program, together with the values of void ratio and pressure at
1002 consolidation and the time and void ratioc at 50 consolidation. Thesée data vere obtained

from the plots of void ratio vs. log of time in accordance with the Terzaghi consclidation
theory.

Permeabflity Test vith Direct Plotting: Reduces test dats and plots curve of permeadility vs.
time with appropriate headings and labels. The plotting scale is a varisble incorporated in
the program since permeability values for fine~grained soils vary throughout & wide range.

Settlement Analysie: Esrimates settlement values from laboratory test results, for deep ocesn
foundation investigatios. Input: Sediment properties and structure characteristics. Output:
A table listing total settlement, footing dimensions, structure load, change in thickness of
incremental layers and corresponding depth in sediment, initial stress, and chrnge in stress.

Sunmary Plots: Plots the results from the laborstory snslysis of core samples. The input dstas
are the output results on cards from the previous prograss and miscellansous analyses. Since
the link system of programing is used, the ftems to be plotted can be incressed or decreased
vith slight modifications, depending on the user's requiresents. Output is & sequence of plots.
The depth into the sediment column 13 plotted with reference to the ordinate, and the various
properties along the abscissa on variable scales.

NCEL Report No. R 566, “Computer Reduction of Data from Engineering Tests on Soils and Ocean
Sediments,” by Melvin C. Hironaka.

Civil Engineering lLaboratory Available from NT1S Order. No. AD 666 311,
Naval Construction Battalion Center $5.75 paper, $2.25 microfiche.
Port Hueneme, CA 93043
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BIOLOGY
WHOI 2iology Sesies Language - FORTRAN 1V
hardware - XDS Sigma 7/plotter optional

FTAPE 9,000 words
SLISKRT 9,054 words
CQaoPIT 32,439 vords
SELECT 58 words
CHANAT 16,751 words
PREPLOTG 12,200 words
PLOTSPECE 18,000 vords
STATAB 4,164 words

FIAPE generates a tape containing atatfon data, species data, and systematic order information.
FLISHT prints & list fn systematic crder of the species from the tape, including stations, nu=z-

bers, sizes, and weights, with & final summary. Subsets can be specified with subroutine
SELECT.

CHKSPIT summarizes catch information from sry specified set of stations on the tspe made by
FTAPE, including data for all species, a listing of the top-ranking species by number and
veight, various diversity indices, and percent similarity between sets. CHANAT analyzes a
transect for faunal breaks, follow -g the method of Backus et 2l (1965, "The Mesopelagic Fishes
Collected during Cruise 17 of the CHALN, with a Method for Analyzing Fsunal Transects," Bull.
Mus. Comp. Zool. Harvard, 134 (5):1,.-158), using the data on the tape made by FIAPE.

PREPLOTG and PLOTSPECG plot a distribution map for any species on the tape made by FTAPE, with
indications of vertical distridbution, catch rates, anc negative dats; the two prograns must run
together; input includes s tape from NODC with world map outlines; output can be plotted on
CalConp or Versatec Plotters.

STATAB prints in readable fcrmat the information contained in the station data {ile made by
FTAPE or oa the input cards.

R.L. Haedrich Available from originator only
Woods Hole Uceanographic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400, ext. 354
Optioal Ecosystem Policies Language - FORTRAN
OEP Mardwvare - 1BM 370/180K/REG10N=180

To approxinate optinal management policy for an aquatic stream ecosystem, progras proluces a
sequence of converging values of an objective function, optime. values of decision var ables,
and simylation of the ecosystem using optimal decisions. Input: Parsmeter values (desfaults
built in), program constants, species interaction matrices. Deterministic or Monte Carlo simu-
lations (user specified) are fit to state equations, from which the optimal policy is found
using the discrete maximum principle.

Robert T. Lackey Available {from originator only
Department of Fisheries and
Vildltfe Sciences
Virginia Polytechnic Institute
and State University
Blacksbur:, VA 24601 Telephone (703) 951-6944

Inverse Problem in Ecosystems Analysis Language - FORTRAN 1V
Hardware = UNIVAC 1108/10K 6 charscter words

Performs systematic analysis and modcling of interacting species In complex ecosystems, using a
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previously unpublished iterative technique for regression analysis as well as statistical hy~
pothesis testing. Input: a user-written subroutine defining the general structure of the eco~
system and a set of species population vs. time data to be analyzed. Output: A mathematical
mode! of the ecosystem which has the most simp!> structure adequate to explain the observations.
For an example, see “A Systematic Approach to Ecosystems Anal-'sig,"” by Curtis Mooley, J. Theo-
retical Biology, 41, 119-136 (1973). Program documentatfion i NRI Tech. Ref. 72-84.

‘e

Curtis Mobley Available “rom originator only
Dept. of Meteorolopy (IFDAM)
University of Maryland

College Park, MD 20742 Telephone (301) 454-2708

PL.l

Toxicity Bioassay Language - FORTRAN IV Level G
PROBIT ANALYSIS Hardware - IBM 360/4K bytes

A routine method for the analysis of all-or-none acute toxicity biocassay data. Input: Number
of concentrations, tabular text statistics (F, "t," Chi-squar 2), rumber of organisms tested and
nunber dead in each concentration and control. In general, mortality must be related to con-
centration. A minimum of three concentrations, with a partial kill both above and below 50% is
required. Output: LC3g, s), 70, 90 values with upper and lower 95% confidence limits; inter-
cept, slope and standard error of regression line, and several additional measures of goodness.
"Probit Analysis,” by D.J. Finney, Cambridge University Press, 1971. Program written by

A.L. Jensen, School of Natural Resources, University of Michigan, Ann Artor, Michigan 48104.

Patrick W. Borthwick Copy on file at NODC (1listing, documentation)
Gulf Breeze Environmental

Research Laboratory
Environmental Protection Agency .
Sabine lsland, Gulf Breeze,

FL 32561 Telephone (904) 932-5326

Species Affinities Lanpuage - FORTRAN
REGROUP Hardwars - CDC 3600

The prograa first determiues the numbers of occurrences and joint occurrences of the species in
the set of samples; it then calculates an index of affinity for each pair of species. The spe~
cles are urdered in terms of the numbers of affinities they have,and this list 1is printed along
with a list of names, code numbers, and numbers of occurrences. The progranm then detersines
the largest group that could be formed, tests to see whether that many species all have affin-
ity with each other and, if they do, prints out the group. If they do not, it tries the next
smaller group, ¢:c. Those species which had affinity only with this group - and/or earlier
groups —~ are listed. The remaining species are reordered and the process continues until all
species have been put either in groups or in the list of species with affinities with groups -
Limits -~ 200 species. Author -~ E.W. Fager.

Scripps Institution of Oceanography Copy on file at NODC (listing, documentation)
P.0. Bux 1529

La Jolla, CA 92037

Productivity Language ~ FORTRAN 1V
OXYGEN Hardware - CDC 6600

Determines productivity by oxygen diurnal curve method. Input includes oxysen concentration
and oxygen probe parameters. Output contains net and pross productivity and P/R plus original
» dats. Author - William longley.

Marine Science Institute Copy on file at NODC (1listing, documentation)
The University of Texas
Port Aransas, TX 78373
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Species Diversity Lanzuage - FORTRAN IV
JOB Hardware - CDC 6600/50 K 60 bit words

Calculates species diversity index for numbers of organisms and/or weight of orgsnisms, utiliz-
ing the diversity index equation derived from Margaief. The program calls subroutine SEASON,
which calculates seasonal averages for a given statlion, seasonal limits baing indicated by a
control card. This subroutine outputs mean, standard deviation, and rangc of diversity indices
for cach seasonal s.uup. Other desired groupings may be entered by a groupings control card.
Author - A.D. Eaton.

Marine Science Institute Copy on file at NODC (listing, documeatation)
The Unjiversity of Texas
Port Aransas, TX 78373

Productivity Yanguage - FORTRAN 1V
ECOPROD Hardwvare - CDC 6600/25 K 60 bit words

Computes gross and net productivity, respiration, P/R vatio, photosynthetic quotient, effi-
clency, and diffusion cocfficient, given sunlight data asnd diurnal measures of oxygen and/or
carbon dioxide. Author ~ William Longley.

Marine Science Institute Copy on file at NODC (listing, documentation)
The Univeraity of Texas
Port Aransas, TX 78373

Concentrations per Square Meter of Surface Langusge - FORTRAN IV
Hardware - IBM 7074-11/7040 DCS/2231 words

Computes various chemical and biological compound concentrations as vell as productivity rates
per aquare meter of water surface from integrated values on per volume basis. Ten concentra-

tions and rates are integrated over up to seven pairs of optional depth limits. Report UWMS-

1006, June 1966. Source deck has 771 cards. Authors - Leilonie D. Gillespie and Linda S.

Green,
Department of Occanography Copy on file at NODC (above report)
University of Washington
Seattle, WA 98105

Combined Chlorophyll and Productivity Language ~ FORTRAN IV

Jardware -~ CDC 6400

®
Computes assimilation of productivity in ieawater; also computes the quantities of chlorophyll
A, B, and C, and the amount of carotenoid: in scawater. The chlorophyll program determines
the amount of plankton pigments using the equations of Richards and Thompson. The productivity
program (Carbon 14) determines the production of marine phytoplankton by using Neflsen's
method. Outpur consists of both printcd matter and of 1{krary cards; the cards msy de used as
input to a multiple regression program to lerive a relation between productivity and chloro-
phyll A a plot routine may be called to g-aph one or several variables as a function of depth,
or to display the horfzontal distribuytion of any given property. Written by Marsha Wallin,
Nov. 1963, based on two programs prepared .n 1962 fo. the 1BM 709 by !i.R. Rona; revised in 1969
for the CDC 6400. '

Department of Occanographv Copy on f.le at NODC (listing, documentition)
University of Washington
Seattle, WA 98105
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Phytoplaukton Numbers, Volumes and Surface Language ~ FORTRAN IV and MAP
Areas by Species Hardware - 1BM 7094-11/7040 DCS/23,836 words

*te

Two progracs, differing only in input format, compute concentrations of cell numbers, cell sur-
face areas, and cell and plasma volumes in marine phytoplankton populations, with option to com~
i pute mesn cell areas, cean cell volumes, and mean plasma volumes, as well as the ratios: cell
area to cell volume and cell area to plasma voluze. The input quantitics are obtained from mi-
croscopic cx2wination of seawvater samples. A subroutiue computes the area, volume, and plasma
voluse of a cell from measured dimensions of diverse species. Source deck has 1221 cards.
Special Report No. 38, M66-41, July 1966, by Paavo £. Kovala and Jerry D. Larrance.

Department of Occanography Copy cn file at 30DC (above report)
University of Washington
Seattle, WA 98105

Program to Generate s Taxonomic Directory Language - FORTRAN 1V
of Deep-Ocean Zooplaukton Hardvare - UNIVAC 1108/20K words

Generates a data file (taxonomic directory) which classifies and catalogs various species of
deep-ocean zooplankton collected in water samples for the purpose of studying the population
and distribution statisctics of these species. Input: Cards containing either the phylum,
class, order, genus, or species name and the appropriate tdentifyving numbers associated with
each of these categories. NUSC Technical Memorandum No. TL-104-~71, May 1971.

Drew Drinkard Available from originator only

Naval Underwater Systems Center

New London, CT 06320 Telephone (203) 442-0771, ext, 2127
Deep-Ocean Zooplankton Distribution Language -~ FORTRAN 1V

Hardware - UMNIVAC 1108/30K words

The purpose of the program is to study the distribution statfistics of the deep-ucean zooolank-
ton species within a particular taxonomic category. The distribution characteristics «! the
individual species are examined for both the incdividual net samples which have heen coilected
at various sampling depths and the combined net samples for a given tow. Input: Statton data,
sample data, species abundance data on cards, and a hash table species directory (program
available for generating such a hash table). Records total count for each species to which ihe
various organisms collected in the samples belong. For the individual net samples, computes
the percentage of the total taxonomic category which each species in the sample represents.

For the combined net samples, both the percentage of the total taxonomic category and the per-
centage of the entire sample (all taxa included) are computed. Finally, the population den-
sity of each species within its taxonomic category is calculated. NUSC Technical Memcrandum
¥o. TL-107-71, May 1971.

Drew Drinkard Available from originator only
Naval Undervater Systems Center
New London, CT 06320 Telephone (203) 442-0771, ext. 2127

Deep-Ocean Zooplankton Population Statistics Language - FORTRAN 1V
Hardware - UNIVAC 1108/30K

Produces population statistics for both the individual net samples collected at various depths
and for the combined net samples. Input: Station data, sample data, species abundance dsta
on cards, and & taxonoric directory on mass storage device. Each species is identitied by phy-
lum and class with the afd of the taxonomic directory. The crganisms are counted according to
the phylum or class. Total counts for the entire sample are calculated for each category. The
populatfon densities of each category are computed. Also calculated is the percentage of the
total sample that each taxonomic category represents. NUSC Technical Memorandum No. TL-106-71,
. May 1971.
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Drew Drinkerd Available frow originator only
Naval Underwater Systems Center :
New london, CT 06320 Telephone (203) 442-0771, ext. 2127
PIGMENT RAT1O Language - FORTRAN 1V

Hardvare - IBM 360/less than 50UC bytes

Computes ratfos: Chl a/Carot, Pheo/Carot, (Chl a + Pheo)/Carot, Chl b/Carot, Chl c/Carot, and
Fluor/(Chl a + Pheo). Input: Sample identification, chlorophylls a, b, c, carotenoids, pheo-
piguents, and fluorescence on cards. Output: Printed sample fdentification and ratiecs. “A
Computer Program Package for Aquatic Ecologists," by Paul J. Godfrey, Lois White, and Zlizabeth
Keokosky.

Pgul J. Godfrey Copy on file at NODC (listiag, documentation)
Department of Natural Resources

Cornell University, Fernow Hall

Ithaca, NY 14850 Telephone (607) 256~3120

SUCCESS1ON Language - FORTRAN 1V
Mardvare - 1BM 360/4440 bytes

Computes succession rate of cammunity based on mcasure proposed dby Jassby and Goldman of rela-
tive change in each species' biomass. See "A Quantitative Measure of Succession Rate and Its
Application to the Phytoplankton of Lakes,” by A.D. Jassby and C.R. GColdman, 1974, Amer. Natu-
ralist 108:688-693. Input: Integrated species bicmasses and sampling date in calendar days.
Output: Printed sample identif{cation values, dates defining interval in each succession rate,
and succession rate. A Computer Program Package for Aquatic Ecologists,” by Paul J. Godfrey,
Lois White, and Elizabeth Keokosky.

Paul J. Godfrey Copy on ‘ile at NODC (1listing, documentation)
Pepartment of Natural Resources
Cornell University, Fernow hall

Ithaca, NY 14850 Telephone (607) 256-3120
Species Abundance Language - PL/1
SPECIES Hardware - IBM 360/250K

This series of three programs was developed to accept species sbundance data in its simplest
form, check it for errors, produce lists of species abundances where comparisons may be made
between days, depths, lakes, stations or years, and convert the input data to a form sccept-
able to packaged programs. Output: Listings of species abundances, summary data including
total sbundance, number of specles and diversity, and subtotals within user-determined groups,
punched output of summary data. "A Computer Propram Package for Aquatic Ecologists,” by Paul
J. Godfrey, Lois White, and Elizabath Keokusky.

Paul J. Godfrey Copy on file at NODC (listing, documentation)
Departnent of Natural Resources
Cornell University, Fernow Hall

Ithaca, SY 14850 Telephone {607) 256-3120
Yield Per Recruit Language - FORTRAN IV
RYLD, BIOM Hardware - IBM 1130

Couputes the approximate yield of a t1sh stock per recruitment by either of two methods (arith-
metic or expoacntial approximations), or simply computes the stock biomass when there is no
fishing. Uutpu*: An equilibrium yield matrix with up to 4CO entries corresponding to 20

ages at entry and 20 multipliers. Technical Report No. 92 (unpublished cript), No, 1968.
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Authors - L.V, Pienaar and J.A. Thomson. Earlier version written by L.E. Gales, College of
Fisherties, University of Washington.

Fisherier Research Board of Canada Copy cn file at NODC (above report)
Blologica . Statton
Nanaimo, B.C.

Chlorophyll Language - FORTRAN
CHLOR Hardware - IBM 370

Calculates chlorophyll in -3/n3 according to BSP extraction, spectrophotometric technique.
Input: Raw absorbences. Author - Stephen A. Macko.

B8.J. McAlice Available from originstor orly
Ira C. Darling Center (Marine Laboratory)
University of Maine at Orono

Walpole, ME 04573 Telephone (207) 563-3146

Phytoplankton Population Density Language - WATFIV FORTRAN
Hardvare - IBM 370

Conputes species densities and population percentages and relative diversity from cel) counts.

Output formatted ding to t my in FAO Fisheries Technical Paper #12. Author - Stephen
A. Macko.

B.J. McAlice Available from originator only
Ira C. Darling Center (Marine Laboratory)
University of Mcine at Orono

Walpole, ME 04573 Telephone (207) 563-3146
Species Diversity Langusge - WATFIV FORTRAN
DVRSTY Hardware - IBM 370

From unformatted raw data, produces species diversity, and diversity matrix.

B.J. McAlice Available from originator oanly
Ira C. Darling Center (Marine Laboratory)
University of Maine at Orono

Walpole, ME 04573 Telephone (207) 563-3146
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Length Frequency Analysis Language ~ FORTRAN
LENFRE Hardware - Burroughs 6500

Uses three methods of stratification to expand sampl: length frequencies in different strata.
The program was developed for tuna fishery samples. Input: Sample length frequencies for up
to 80 strata, alpha and beta for the length-weight relation, von Bertalanffy growth parameters.
Output: Tables of cample length frequencies, expanded length frequencies (expanded by total

catch), weight in each length interval, by strata; total freguencies for all strata combined;
average length and weights and age; catch per unit effort.

Atilio L. Coan, Jr. Available from originator only
Southwest Fisheries Center

National Marine Fisheries Service, NOAA

P.0O. Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 285
Yield per Recruit for Multi-Gear Fisheries Language ~ FORTRAN
MGEAR Hardware - Burroughs 6500/6,200 words

Computes estimates of yleld per recruit and several related parameters for fisheries that are
exploited by several gears which may have differing vectors of age specific fishing mortality.
The Ricker yield equation is used. Input is limited to &4 types of gear, 30 age intervals, and
10 levels of fishing mortality. Output: Besides tables of yleld per recruit, landings per
recruit when fish below minimum size are caught and then discarded dead, average weight of fish
in catch, and yield per recruit per effort as functions of minimum size and amount of fishing
effort are provided for each gear and for the entire fishery. The program has been used for
evaluating proposed minimum size regulations for the yellowfin tuna fishery of the tropical
Atlantic, a fishery exploited by four types of vessels (bait boats, small purse seiners, large
purse seiners, and longliners) having quite different vectors of age specific {.-hing mortality.

William H. Lenarz . Available from originator only
Southwest Fisheries Center

National Marine Fisheries Service, NOAA
P.0. Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ert. 280

Resources Allocation in Fisheries Management Language - FORTRAN 1V
PISCES Hardware - IBM 370/125K

Uses a Monte Carlo simulation to predict the effirct of fisheries management programs upon the
distribution and abundance of angler consumption. Input: State fisheries agency data and man-
agement plan. Output: (1) Predictions of the number and location of angler-days throughout a
state; (2) Standard deviations. "PISCES: A Computer Simulator to Aid Planning in State Fish-
eries Management Agencies,” by R.D. Clark, MS Thesis, VPI&SU.

Robert T. Lackey Available from originator only
Department of Fisherias and

wWildlife Sciences
Virginia Polytechnic Institute
and State University

Blacksburg, VA 24061 Telephone (703) 951-6944
Computer-Implemented Water Resource: Language ~ FORTRAN IV
Teaching Game, DAM Hardware =~ IB! 370/120K/Interactive terminal
desirable
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Uaing a simulation of an existing reservoir system, this computer-assisted instructional game
illustratea the management of a large multiple-use reservoir system. Input: Student manage-
ment decisions for (1) a regional planning commissioner, (2) a fisheries manager, (3) a power
company executive, (4) a recreation specialist, and (5) & city mayor. Output: Status of res-
ervolr system, including human components.

Robert T. Lackey Available from originator >nly
Department of Fisheries and
Wildlife Sciences
Virginia Polytechnic Institute
and State University
Blacksburg, VA 24061 Telephone (703) 951-6944

A Generalized E:plojited Population Simulator Language -~ FORTRAN
GXPOPS Hardware - Burroughs 6500/CDC 3600

GXPOPS is a generalized exploited population simulator designed for use on a wide variety of
aquatic life nistory patterns. Population processes programed into the present version are
(1) month-specific and density-independent mortality rates on the rezruited population, (2)
density-independent growth, (3) sex-specific and age-speciiic, but densitv-inderendent, matu-
ration, (4) reprcductive success cue to random mating, and (5) density-dependent or density~-
independent recruitment. Mortality, growth, and maturation can be made densitv-dependeant
through the¢ addition of subroutines. The unit length of time is the reproductive cycle, com-
monly a year in temperate species; computations are performed each one-twelfth of a unit,
thereby representing a month for most species.

There are three outpu: options. For each year the complete output option lists monthly (1) the
average year class size, yield in nambers and weight for any six consecutive year classes, (2)
the total initial population size, (3) the average total fishable population, (4) the total
yield in numbers and weight, and (5) the average sex ratio. Annual summaries of initial popu-
lation, average population, average fishable population, yield in number and weight, and the
spawning success are provided by year class ror the total population and for the fishable total
population. The moderate option lists oaly tne monthly summary totals and the annual susmary
by year class. The minimum option, suited for long simulations, lists only tne annual summary
by year class and for the total and fishable total population. CXPOPS is dimensioned to handle
the computations for up to 30 year classes, but, in order to econozize on space, the output is
dimensioned to list up to 6 consecutive year classes only. The FORMAT statements must be re-
written to list an additional number of year classes. "A general life history exploited  :pu-
lation simulator with pandalid shrimp as an example," by William Y. Fox, Jr., Fishery Bulletin,
u.s., 71 (4); 1019-1p28, 1973.

William W. Fox, Jr. Available froa originator only
Southwest Fisheries Center

National Marine Fisheries Service, NDAA

P.0, Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 345
Generalized Stock Production Model Language - FORTRAM
PRODFIT Hardware - CDC 3600/Burroughs 6500

Input: (Option 1) A catch and fishing effort history and a ventor of sipgrificant year class
numbers are vead in; the catch per unit effort is computed internally and the averaged fishing
effoct vector is computed wirh subroutine AVEFF; (Option 2) The vectors of caich per unit ei-
fort and averaged (or equilibrium) fishing effort are reaa in directly. Our,.ut includes a
listing of the input data, the transformed data, initial parameter estimates, the iterative
solution steps, the management implications of the final model *Unax, Vopt, {Opt, and 'max and
their variability indices, the observed and predicted values and error terms, estimates of the
catchability coefficient, and a table of equilibrium values. (**max is the relative density of
the population before exploitation; Capt 1s the relative population density proviuing the max-
imum sustainable yield; fopt is the amount of fishing effort to obtain the maxim.m sustainable
yield; and Ymax is the maximum sustainable yield.) 'Fitting the generalized stock production
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wodel by least-squares and eguilibrium approximation,” by William W. Fox, Jr, Fishery Bulletin,
U.S., in press.

William W. Fox, Jr. Available from originator only
Southwest Fisherfes Center

National Marine Fish:ries Service, NOAA

P.0. Box 271

La Jolla, C\ 92037 Telephone (714) 453-2820, ext. 345
Normal Distribution Separator Language - FORTRAN
TCPAL Hardvare - Burroughs 6700

Separates s length-frequency sampling distribution into X component normal distributions. LUsed
to estimate age group relative abundance in length samples of unageable species. The method is
statistically zupericr to graphical procedures. Also, the progran will produce estimates of
the percent composition by age group and the number of fish in the sample from each age group.
Output includes a plotted histogram, the observed frequencies, and all estimated values. The
value of K may be frcm one to ten, "Estimation of parameters for a mixture of nornal distribu-
tions," by V. Hasselblad, Technometrics 8(3):431-441, 1966. Author - Victor lasselblad; modi-
fied by Patrick K. Jomlinson.

Christopher T. Pearopulos Available from originator only
Inter-American Tropical Tuns Commission

Southwest Fisheries Center

Post Office Box 271

La Julla, CA 92037 Telephone (714) 453~2820, ext. 310 or 253
Spawnecr-Recruit Curve Ficting Langusge - FORTRAN
TCPA2 tiardvare - Burroughs 6700

Estimates the parameters of the Ficker spawner-recruit curve, R =~ ASe'bs, from fitting the
logarithmic transformation La(R/$)* LnA-ba, by the method of least squares. S is the spawn-
ing bio-mars, R is the recruit biomass, ¢ad A and b are constants. From the fitted curve a
table of spawning stocks and resvizant recruitments iz produced. The curve is discussed in
"Handbook of computations for bioiogical statistics of fish populations,” by W.E. Ricker, Bull.
Fish.Res.Bd. Canada (119):1-300, 1958. suthor - Patrick K. Tomiin.

Christopher T. Psaropulos Available from originator omly
later-Anericsn Tropical Tuna Conguiseion

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 620.7 Tesephone (714) 453-2820, ext. 310 or 253
Weight-Lengtin Curve Fitting Language ~ FORTRAN
TCPA3 Hardware - Burroughs 6700

Fits » curve giving weight as a function of length of the fora W« g L® where v is the weight
and L is length. It produces s table of fitted weights and lenzths and provides various re-
lated atatistics. The method of fitting involved linearization by common logarithms and the
usual least-squares procedure for fitting a straight line. Author - Norman J. Adramson; modi-
fied by Patrick K. Tomlinson and Catherine L. Berude.

Christopher T. Fsaronulos Available from originator only
Inter-American Tropical Tuna Commisaion

Southwest Fisherties Center

Post Cffice Box 271

La Joila, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
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Age Ccuposition Estimation Language - FORTRAN
\ TCPBL Hardware ~ Burroughs 6700

Estimates agcs composition using a double sampling scheme with length as strata. Also provides

estinates assuming simple random sampling of aged fish. Under the Joutle sampling scheme, the
b d first sample 1s of lengths (length frequency) to estimate length-strata sizes; the second or

main sample is for ages. The second sample can be drawn (1) independently, (2) as a subsample

of the first, or (3) as a subsample within length strata. A method of sampiing the Pacific

slbacore (Thunnus germo) catch for relative age composition,"” by D.J. Mackett, Proc.kWorld.Sci.
—~— Meet.Biol.Tunas & Rel.Sp., FAC Fish.Rpt. No. 6, Vol. 3, 1963. Author - D.J. Mackett.

“ " Christopher T. Psaropulos Availsble from originator only
- Inter-American Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253

Best Current Estimate of Numbers, Percentages, Language - FORTRAN
and Weights of Fish Caught, TCPBZ Hardware - Burroughs 6700

Given any number of length detail cards for fish sampled during a g:ven bimonthly (or other)
; period, this program calculates by primary area and gear: (1) The number of fish sampled at

each length-frequency finterval; (2) the percentage of fish samplcd at cach length-frequency in-
terval; (3) the smoothed pcrcentage of fish sampled at each length-frequency interval; (4) the
average weight of the fish. With the input of the corresponding catch data the program makes
estimates of the number of fish caught at each length-frequency interval for the given period
by primary area and gear. The program also makes estimates for the given period for both gears
combined for each of the primary and serondary areas of (1) through (4) above. It estima e«
the samc thing for each gear separately and for each of the secondary areas. Finally the pro-
gran makes estimates for the given period and all precedirg periods of that year combined for
each gear separately and both gears combined for each of the primary and secondary areas of (1)
through (4) above and the total weight of fish caught at each l:igth-frequency interval. L.ai-
tations: (a) The cards for each perjod must be kept separstely, and the pericds must be in
chronological order; (b) gear 2 must Feljow gear 1 in the catch cards; (c) although any number
of periods mav be run consecutively, it miat be kept in mind that all of the periods will be
summed to compute the best current estimate; (d) the maximum number of length freauencies is
80, gears 2, and primary areas 7. Author - Christopher 7. Psaropulos.

Christopher T. Psaropulos Available from originator only
Inter-American Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Teleplione (714) 453-2820, ext. 310 or 253
Length-Frequency Distribution of Market Language -~ FORTRAN
Measurement Sampling, TCPB3 lardware ~ Burroughs 6700

Given any number of length detail cards for fish sampled with {nput of corresponding catch data
during a year period, this program (using the same methods as TCPB2) summarizes, by quarter,
market measurement arca code, and for each gear, or combined: (1) The average weight, and the
nuaber of fish caught at each quarter; (2) the raw and smoothed percentage of f{ish sampled and
caught at each length-frequency interval; (3) the number of fish sampled and caught st each
length-frequency interval. Author - Christopher T. Psaropulos.

Christopher T. Psaropulos Available from originator only
Inter-Anerican Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephose (714) 453-2820, ext. 310 or 253
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Von Bertalarffy Crowth Curve Fitting Language - FORTRAN
TCPC1 Hardvare - Burroughs 6700

Fits the von Bertalanffy growth-in-length curve to unequally spaced age groups vith unequal
sample sizes for separate ages. It fits the equation Dy = length (at age t) = A+BRY; O<R<Fl (1)
by least squares whan data of the form (length, age) are given in pairs (Lg, t). The program-

mininizes the function Q = %(Lt - A - BR®)2 by use of the partial derivatives evaluated near
zero.

- kt
Output is in the von Bertalanffy form, vhere A » i, R = ¢ kKor ke ~logeR, B = -lal © or t, =
{loge(-B)-log ) /K.

The output gives values of the expected length at age using equation (1) evaluated at ages se-
lacted by the user. The pairs (L;, t) may be read into the program in two differcnt ways. The
first assumes that no type »f ordering or sorting has occurred and that each (L, t) repr:sents
a single fish. The second method allows for frequency distributions and the user provides &
triple (L., t, m) vhere m ia the number of times (or some weighting factor) the pair (L¢, t) ie
to be used. Author - Patrick K. Tomlinson. -

Christopher T. Psaropulos Available from originator oaly
Inter~American Tropical Tuns Commission

Southwest Fisheries Center

Post Offfce Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253

Von Bertalanffy Growth Curve for Unequal Language -~ FORTRAN
Age latecvals Hardware - Burroughs 6700
TCPC2

Uses the method of Tomlinson and Abramson to fit length at age data to the ven Bertalanffy
grovth equation Ly » La (1 - e k(t~t0)) wher. L, = length at time t, L. * asymptotic length, K =
grovth constant, and t, = theoretical time at which Ly = 0. The age intervals do not need to
be equal. Limitations: The nuzber of lengths for each age group must be at least tvo and not
more than 500. (If only one leagth, or a single mean length, is available for a given age
group, it may be punched twice.) The maximum number of age groups is 40. The output includes:
(1) estimates of L., K, and t, from each iteration of the fitting process: (2) final estimates
of Le, K, and tq; (3) standard errors of La, K, and tg; (4) fitted ler ths for age O through

the maximum included in the input; (5) mean lenxths of the samples st esch age group; (6)
standard errors of the mean lengths in the samplies; (7) the number of lengths in each age

group; (B) variance-covcriance matrix; (9) standard error of estimate. ‘“Computer progracms for
fisheries problems,” by Norman J. Abramson, Trans.Amer.Fish.Soc. 92(3):310, 1963. Fitting a
von Bertalanffy growth curve by least squares including tables of polynomials,”™ by Patrick K.
Tomlinson and Norman J. Abramson, Fish.Bull.Calif.Dept.Fish & Game 116:69 p., 1961. Author -
N.J. Abramson. (See aiso [CPC 3)

Christopher T. Psaropulos Avafilable from orfginator only
Inter~American Tropical Tuaa Conmission

Southwest Fisheries Center

Post Oifice Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253

Von Bertalanffy Growth Curve for
Equal Age Intervals
TCPC3

Language = FORTRAN
Hardware - Burrou‘hs 6700

Similar to TCPC2, HNowever, the age interv.ls must be equal with at least two ouserved lengths
at each age. The programs always yie¢lds estimates when & least-squares solutic: exists, and
impediately terminates the run when there is no solution. In this respect it i3 superior to

TCPC2, which occasionally does not converge to estimates even when a <-lutfon exfists. Au-
thor = N.J. Abranson.
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Christopher 7. Psaropulos Available f10m originator only
loter-American Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253

Von Bertslanffy Growth Curve Ficting Language - FORTRAN
TCPC4 Hardvare - Burroughs 6700

Estimates tra parameters K and Lo of the von Bertalanffy grovth-in-length curve when only the
lengths of individual fiah at two points in time are known. This zllows the curve to be fitted
to tag rclease and recovery data. Fits equation (1) by least squares when data are of the form
(initial lcangth, final length, time elapsed).

Le + 4y = by ROE 4AC1-R%%); O<R<L (1)

Ly is the initial lergth; L #s¢ 18 the final length, and At is the tive elapyc!. Given n
triples (L., L.¥sgs ot) and equation (1), the program minimizes the function.

Q=" (Letg, = Lt REE - A (1-RS%))2 by use of the partial derivations evaluated

near zero. Output is in the von Bertalanffy form, wvhere L = A and K = log.R. The output
gives values of the expected length using cquation (1) evaluated at an initial length and time
lapse selected by the user. The user enters one initial length and 3 time lapse. The programs
conputes the final lengths. The triples are punched on cards, with cne triple per card. No
provicions are made for frequency distributions or weighting factors. The program will handle
u) to 5000 triples. Author - Patrick K. Tomlin.on.

Christopher T. Psaropulos Avatlable from originator only
Inter~Anerican Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271 /

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253

Estimation of Linear Growth and von Language - FORTRAN

Bertalanffy Growth Equation fron Tag Data Hardvare - Burroughs 6700
TCPCS

This progranm is used to estinmate the rate of linear growth per unit time und the parameters le
and K of the von Bertalanffy growth equatfon from data on the lengths at relcase and at recap-
ture, and the times at liberty for two or more tagged fish. Known bias(es) in the lengths at
release for fish of one or two groups can be corrected by use of the constants a and b in the
equation y = at+bx, vhere x {s the uncorrected length and y fa the corrected length. Before es-
timating Lo and K by the method of program TCPC4, the program calculates the mcan rate of line-
ear growth per time interval and its standard deviation. 1If option 1 is specsified, the data
for any fish which grew at rates which differ by thrce or more standard deviistions from the
mean rate are eliminated; if option 2 is specified, no data are eliminated. Author - Patrick
K. Tomlinson; modified by Jo Anne lLevatin.

Christopher T. Psaropulos Available from originator only
Inter-American Tropical Tuna Commission

Southwest Fishertes Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253

Fishing Power Estimation Language ~ FORTRAN
TCPD1 liardvare - Burroughs 6700

Estimates the fishing power of individual vessels nr class relative to a standard vessel or




class and the densfities of fish by tine-area strata relative to a standard time-area straium.
Program first estimdtes log fishing povers, using the method descridbed by Robson (1966). Then
the estimates are converted from log relative fishing power and log density ¢o the or.ginal
scales, ecploying a bias-correcting factor given ia Laurent (1963). The proiram handl:s up to
2000 catch odbservations from a combined total of not more than 200 distirct buats and :ime-area
strata; it arbitrarily selects the lovest numbered boat as the standard vessel and the lowest
numbered area-data in which the standard vessel fished as the standard tipe-area strats. “lLog-
normal distridbution and the translation nethod: description and estiration problems™ by Andre
G. Laurent, Jour.Amer.Stat.Assn. 58(301):231-235, 1963. “Estiwation of the relative fishing
pover of individual ships.” by D.S. Robson, Res.Bull.lInter.Comm.NW.Atlantic.Fish. (3):5-14&,
1966. Author - Catherine L. Berude.

Christopher T. Psaropulos Available from originator only
Inter- Ametican Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
Survival Rate Estimation lLanguage - FORTRAN
TCPE) Hardware - Bulroughs 6700

Estimates & survival rate from the age compositiun of & sample. Computes & number of statisti-
€t mecasures associated with a vector of catd; number Ng, Nis ooy YNy vhere %y = number of fish
casght of (coded) age “j." Four options arc available:

Optioz | assumes that (a) recruitment and annual survival are constant for all age groups en~

t:red 1n catch vector; (b) all ages in catch vector are fully available to sampling gear; (c)

ages are known for all fish f{n catch vector. Computes estimste of survival rate, variance of

survival rate, standard error of survival rate, 952 confidence interval for survival rate, {n-
stantaneous mortality rate, variance of inistantaneous mortality rate, standard error of Z (to-
tal mortality), 952 confidence interval for 2, and Z interval obtained from S (v erval.

Option 2 tests the hypothesis that the relastive frequency in the O-age group ss compared to the
older ages does not deviate significartly from the expected frequency under option 1 assump-
tions and computes a chi-square statistic assocfated with the difference between the best es-
tinate anc Heinke's cstimate. 1f this statistic exzeeds CHI (a chi-square value for desired
t?nfldencu level) the catch nurbers are recorded as follows: Nyj-==> N ; Ny~==» N{: Ny=o=>
N33e.4iNg==> Ny.j and the above computations are made for the new vec?or NgsesoNpay. This
test fa repeated until the statistics are less than CHI, a theoretical chi-square value with
one degree of freedom which specifies the significance level of the test. Ul is entered on a
control card. 1f the s.. f{stic fe less than Cil, the output is the same as in option 1.

Optioy } is to be used vhen assumptions (a) and (b) of option 1 hold but it is not possible to
age flsh wvhose coded age is greater than "K." Option 3 assumes that the recorded relative
irequencies are not relfable for {ish of sges K+l, K+2,...,]1 in the vector of catch numbers; it
sums the ~atch for ages K+l to 1 and computes the same output as in option 1 using the catch
vector Ng, Nx-'-~-NK- = where we Nggajt...+N),

Option & peraits the user to subdivide the catch curve into a number of sepgments. The assump-
tions listed under option 1 may be satisfied for the consecutive age groups in one segment but
not for age groups in Jdifferent segments of & catch curve. Because scgmentat{on of a catch
curve nay be exploratory, the program allows the use of overlapning segments, i.e., one age
groJp nay sppear In more than one segment. Option & computes the same output &s option 1.

“The anslysis of a catch curve,” by D.C. Chapman and D.S. Robson, Biometrics 16:354-368,
1960. “Catch curvcs and wortality rates,” by D.S., Robson and D.G. Chapman, Trans.Aa.Fish.
So. 90:1810189, 1961. Author - Lawrence E. Gales.

Chiristopher T. Psaropslos Availsble from originatur only
Liter-Anerican Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

Ls Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
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Fishing Mortalities Estimation Language - FORTRAN
TCPE2 . Hardware - Burrougts 6700

Uses the method of Murphy (1965) and Tomlinson (1970) to estimate the population (P) of s co-
hort of fish at the beginaing of each of several consecutive time intervals (i) and the coeffi-~
clents of catchabtlity (q) and of fishing mortality (F) for each interval when the catches (C),
effort (f), and the coefficZents of natural mortality (M) for each interval and F for either
the first or last interval are known. When estimates of F and 4 are not available, various
tri3] values can be used to obtain estimates which appear to be reasonsble. "A solution of the
catch equation, "by G.I. Murphy, J.Fish.Res.Bd.Can. 22(1):191-202, 1965. “A g9enerali-

zation of the Murphy catch equation,” by P.K. Tomlinson, J.Fish.Res.Bd.Can. 27(4):

821-825, 1970. Author - Patrick K. Tomlinson; mocified by Jo Anne Levatin.

Christopher T. Psaropulos Availsble from originator only
Inter-American Tropical Tuna Commission

Southwest Fisheries Ceater

Post Office Hox 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
Relative Yteld per Recruit at Various Language - FORTRAN
Fishing Intensities Hardvare - Burroughs 6700

TCPF)

Calculates the relative yield in weight per recruit at various fishing intensities by the
method of Beverton (1963: Formuls 1)). With option 1, the program calculates the ratfos of the
yields per recruit at selected values of E = (F/(F#1)) to the yleld per recruit at E= I. M
is the coefficient of natural mortality; F 1s the coefficient of fishing mortality. With op-
tion 2, it calculates the relative yield per recruit at selected levels of F. Limicattona: No
more than ten values of M, nor more than 1000 values of E or F, can be used for a single prob-
lem; in option 1, M cannot equal 0. ‘'Maturation, growth and mortality of clupeid and engraulfd
stocks in relation to fishing,” by R.J.H. Beverton, Rapp.Proc.-Verb. :54:144-67, 1963, Author =~
Christopher T. Psaropulos.

Christopher T. Psaropulos Available from originator only
Inter-American Tropical Tuna Commission

Southwest Fisherics Center

Post Offfce Box 271

La Jolla, €A 92037 Telephone (714) 453-2820, ext. 310 or 253
Yield Cu~..e «ith Constant Rates Language - FORTRAN
TCPF2 Hardware - Burroughs 6700
Using the incowplete bete~function, evalu Beverton and Holt yleld equation and produces
an array of coordinates for plotting ylel: sths. "Allometric growth and the Beverton and
Holi yield equation.™ by G.J. Paulik and .. Gales, Amer.Fish.Soc., Trans. 93(4):2369-138]1,

19€4. Author - Lawrence E. Gales.

Christopher T. Psaropulos Available from originator only
Inter-american Tropical Tuna Commission

Southwest Fisheries Center

Post Offfice Box 271

La Jolla, CA 92037 Telephone (?714) 453-28203, ext. 310 or 253
Eunetric Yield Lanjuage - FORTRAN
TCPF3 Hardware - Burroughs 6700

Uses Beverton anc Holt's (i957: 36:4.4) equation to compute the population in numbers, the v.o0-
nass, the vield ir. numbers, and the yield in weight theoretically obtainable from one recruit
with varfous combinatfons cf growth, mortality, ana age of entry into the fishery. "Or the
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dynanics of expluited fish populations,” by R.J.H. Beverton and S.J. Holt, Fish.Inves., Minfis.

Agr.Fish.Food, Ser.2, 19:533 p., 1957. Author - Lawrence E. Gales; modified by Christopher T.
Psaropulos.

Chriatopher T. Psaropulos Available from originator only
Inter-.\merican Tropical Tuna Commission

Southwest Fisheries Uenter

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253

Piecewise Integration of Yield Cutves Language = FORTRAN
TCPF4 Hardvare - Burroughs 6700

Conputes an approxirate yicld fsopleth for a given number of recruits to a fishery when both
growth and natural mortality are estimated empirically. The calculations are carried out using
a nodified form of Ricker's wethod fcr esrimating equilibrium yield. The program is extremely
general in that grovthk, natural sortality and fishing mortality rates need not be measured us-
ing the same time intervals. Fishing nortality rates can be age specific (up to 400 differer:
rates can be applied during the life ¢f tbhe fish) but the over-all level of fishing mortality
can be varicd by means of multiplicrs waich apply to all of the individual age specific rates.
The range and the intervals between ages at tirsyt capture can also be varied by the user.

The program has two approximation options: (1) an exponential mode which assumes that the bio-
nass of the stock changes in a strictly ¢xponential manner during any interval when growth,
natural mortality, und fishing rates are a.'l constant (Ricker, 1958: Equation 10.4);: (2) an
arithmetic mode which uses the arithretic mean of the stock biomass at the start and at the end
of any interval during which all three rate: are constant as an estimate of the average biomass
present during the interval (Ricker, 1958: E£quation 10.3).

The program will compute and print out at specified times the biomass of the stock when only
natural mortallicty and growth are present. This “fouass vector is useful for determining the
optimum harvest times tor stocks that may be completely harvested at one time. “A gencralized
conputer program for the Ricker model of equilibrium yield per recruitment,” by G.J. Paulik and
W.F. Bayliff, J.Fish.Res.Bd.Canada 24:249-252, 1967. "Handbook of computations for biological

statistics of fish populations,” by W.E. Ricker, Fish.Res.Bd.Canada Bull. (119):300 pp. Au-
thor - Lavrence E. Gales.

Christopher T. Psaropulos Avatlable from originator only
Inter-iAmnerican Tropical Tuna Commission

Southwest Fisheries Center

Post uffice Dox 271

La Jolla, (A 92037 Teld shone (714) 453-2820, ext. 310 or 253
Piecewise Integration of Yield Curves When Language = FORTRAN
Age is Unknown Hardware - Burroughs 6700

TCPFS

Performi plecewise {ntepration of vicld curves when age is unknown. Different mortality rates
may be assuclated with intervals in the lifespan and growth is calculated as a function of
length from a transformed von Bertalanffy growth curve. Yield tsoplecths are giwen as functions
of length-at-cntry and fishing mortality. Note that program TCPC4 provides von Bertalanffy
srovwth parameters (rom unayed fish which can be used with this program. The amount of growth
a fish will put on during an interval of time i{s a function of the size at the beginoing of che
interval, not age. Similarly, survival 1s uysually given as a function of time elapsed, not
age. Therefore, growth durling an {nterval and survival during the interval can be combined to
produce yleld, even though age i{s unknown. Author - Patrick K. Tomlinson.

Christopher T. Psaropulos Available from originator oniy
Inter-American Tropical Tuna Commiss{on

Southwest Fisheries Center b

Post Office Box 271

lLa Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 25)
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Constants in Schaefer’s Model Language - FORTRAN
TCPF6 Hardware - Burroughs 6700

Uses threé simultaneous equations to solve for the consctants, a, M, and k3, in Schaefer's
(1957) model for determining the status of a atock of {ish in regard to fishing. Schaefer
(1957) used an iterative procecure to evaluate these constants, but in another publication
(Schaefer and Beverton, 1963), it was indicated that evaluation of the constants by the solu-
tion of three simultaneous 2quations would be acceptable. "“A study of the dynamics of the
fishery for yellow-fin tuna in the eastern tropical Pacific Ocean” by M.B. Schaefer, kull.,ln-
ter-Aner.Trop.Tuna Coma. 2(6):245-285, 1957. '“Fishery dynanics = their analysis and interpre-
tation,"” by M.B. Schaefer and R.J.H. Beverton, pp. 464-483 in, M.N. Hill, The Sea, Vol. 2, In-
terscience Publishers, New York, 1963. Author - Christopher T. Psaropulos.

Christopher T. Psaropulos Available from originator only
Inter-American Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
Schavfer Logletics Model of Fish Production Language ~ FURTRAN
TCPF7 Hardware = Burroughs €700

Pella and Tomlinson (1969) discussed a generalization of Schaefer's (1954) logistic model tc
explain changes in catch as related to effort upon a given population and they presented a conm=
puter program useful in estimating the parameters of thc model when obacrved catch-effort data
are available. However, in their scheme, it is necessary to use numerical methods for approx-
imatinx the expected catch. Also, the user is required to provide guesscs of the parameters
and linits to control searching. In general, tihis program TCPF7 uses the same procedure for
csticating the parameters as that described in Pella ard Tomlinson. E-‘reptions: The user only
needs to supply catch, observed effort, and elapsed time for each of n - a¢ {ntervals; the pro-
gram will make the guesses and set the valucs used {n the search. “A g. - lized stock produc-
tion oodel,” by J.J. Pella and P.K. Tomlinson, Inter-Amer.Trop.Tuna Comm., BSull. 13(3):421-
496, 1969. "Some aspects of the dynumics of populations important to the maragement of the

commercial marine fisheries,” by M.B. Schacfer, Ilnter-Amer.irop.Tuna Corm., sull. 1(2):25-56.
Author ~ Patrick K. Tomlinson.

Lhristopher T. Psaropulos Avallable from originator only
Inter-American Tropical Tuna Commission

Southwest Fisheries Center

Pout Office Box 271

La Jolla, CA 92037 . Telephone (714) 453-2820, ext. 310 or 253
Fite Generalized Stock Production Model Language - FORTRAN
TCPFS Hardware ~ Burroughs 6700

Fits the generalized stock production model described by Pella and Tcmlinson (1969) to catch
and effort data. This model estimates equilibrium yleld as a function of effort or population
size. The production curve is allowed to be skewed. A peneralized stock production nodel,”
by Jerome J. Pella and Patrick X. Tomlinson, Inter-Amer.Trop.luna Comm., sill. 13(3):419-496.
Authors = Pella and Tomlinson; modiffed by Catherine L. Berude.

Christopher T. Psaropulos Avajlable from originator only
Inter-American Tropical Tuna Commission

Southwest Fisheries Center

Post Offfice Box 271

La Jolla, CA 92037 . Telephone (714) 453-2820, ext. 310 or 253
Biometry - Linecar Regression Analysis Language - FORTRAN
TCSAL Hardware - Burroughs 6700
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Perforns an snslysis of regression with one or more Y-values corresponding to each X-value.

The Model I Regression is based on the following assumptions: (a) that the independent varia-
ble X is measured without error, where the X's are “fixed"; (t) that the expected value for the
variable Y for any given value X is described by the linear f.nctfon Ly = aot8K; (c) that for
any givem value of X the Y's are independently and normally ..stributed. Y = «+gXtc, where

¢ is assumed to be normally distributed error term vith a wean of zero; (d) that the mamples
along the regression line have a common variance, cz. constant and independent of the magnitude
of X or Y. In Model 11 Regression, the independent variable and the dependent variadle are
both mubject to error. Biomerry, by Robert R. Sokal and F. James Rohlf, W.H. Freeman and Com-
pany, San Francis.o, 1969. Modified by Walter Ritter O.

Christopher T. Psaropulos Available from originator only
Inter-Anerican Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92027 Telephone (714) 453-2820, ext. 310 or 253
Ceneralized Weighted Linear Regression Language - FORTRAN
for Two Variables, TCSA2 Hardware ~ Burroughs 6700

Computes the regrcssion line Y4 ® b, + byx; where the ¥; may have different weights. The user
oay transform the data by any of three transformations, natural logarithms of X, Y, and/or W
(wefight), common logaricthms of X, Y, and/or W, snd/or powurs of X, Y, and/or W. The two vari-
ables and the weights may be transformed independently. The program normalizes the weights (or
the cransformations of the weights) by dividing each weight by the mean weight. Produces
srinter plots of the data and devia“ions. Author - Lawrence E. Gales; modified by Patrick E.
Tomlinson and Christopher T. Psaropulos.

Christopher T. Psaropulos Available from originator only
later-American Tropical Tuna Jomaission

Southwest Fisheries Center

Post Office Box 271

La Jolls, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
Linear Regression, Both Variables Subject Language ~ FORTRAN
to Error, TCSA3 llardware ~ Burroughs 6700

Computes a regression in which both the dependent and che independent varisble are subject to
error. There are several methods for obtaining solution to the equation in a Model Il case,
depending upon one's knowledge of the error vartances or their ratios. Since this situation

is not too likely to arise in the biological sciences, the authors adapted a relatively simple
approach in which no knowledge of these variances is aseumed ~- the Bartlett's three-group
method. This method does not yield a conventional least squares regression line and conse-
quently special techniques must be used for significance testing (Sokal and Rohlf, 1969). The
user may transform the data by any of three transformaticns: watural logarithms of X and/or Y;
common logarithms of X and/or Y; povers of X and/or Y. The pruzram produces printer plots of
the data and deriviations. Biometry, by Robert R. Sokal and F. James Rohlf, W.li. Freeman and
Company. San Francisco, 1969. Author - Walter Ritter O.; modified by Christopher 1. Psarcpulos.

Christopher T. Psaropulos Available from originator only
Inter-American Tropical Tuna Coumission

Southwest Pisheries Center

Post Office Box 271

La Jolla, CA 92037 Teleplione (714) 453-2820, ext. 310 or 253
Biometry - Product-Moment Correlation Language - FORTRAN
Coeffictent, TCSB1L lardware - Burrougha 6700

Computes the Pearson product-mcment correlation coefficient for » pair of variables and its
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confidence limits. In addition, the program computes and prints the means, standard devia-

tions, standard errors, and covariances for the variable, as well as the equation ¢. the prin-

cipal and minor anes. The confidence limits for the slove of the principal axis are also com-
34 puted and the coordinates of efght points are given for plotting confidence ellipses for bivar-

iste means. Biometry, by Robert R. and F. James Rohlf, W.H. Freeman and Company, San Francisco,
1969.

Christopher T. Psaropulos Available from originator only
Inter~American Tropical Tuna Cormission

Southwest Fisheries Ceanter

Post Office Box 271

La Jolla, CA 92037

Cooley-Lonnes Multiple~Regression Analysis

TCSB2

Telephone (714) 453-2820, ext. 310 or 253

Language - FORTRAN
Hardware -~ Burroughs 6700

Computes a multiple-regression analysis for a single criterion and & maxioum of 49 predictor
variables. The Gauss-Jordan method is uscd in the solution of the normal equations. There

is no restriction in the number of subjects for which score vectors may be presented. Out-

put: Basic accumulations, means, standard deviations, dispersion matrix, and correlacion

matrix are printed and/or punched as required.

Additional printed output, anrpropriately la-

beled, includes: 7The multiple-correlation coefficient; the F test criterion for multiple R,
with its degrees of freedom; the beta weights; the squared beta weights; the B weights; and
the intercept constant. Additional punched output iacludes: The beta weighis; the B
weights, and the intercept constant. Multivariate Procedures for Behavorial Sciences, by
William W. Cooley and Paul R. Lonnes, Jcha Wiley and Sons, Inc., New York. Modified by Wal-
ter Ritter O.

Christopher T. Psaropulos . Availsble from originator only
Inter-Aserican Tropical Tuna Commission

Southwest Fisheries Center

Post Nffice Lox 271

la Julls, CA 92037 Telephone (714) 453-2820, ext. 31D or 253

Biometry - Goodness of Fit to Diacrete

Language - FORTRAN
Frequency Distribution, TCSCl

Hardware = Burroughs 6700

Provides several options for the following operations: (1) Computes & binomisl or Poisson die-
tribution with specified parameters; (2) computes the deviations of an observed frequency dis-
tribution from a binomial or Poisson distribution of specified parameters or based on appropri-
ate parameters estimated from the observed data; AG-test for goodness of fit is carried out;
(3) A series of up to 10 observed frequency distributions may be read in and individually
tested for goodness of fit to a specific distribution, followed by a test of homogeneity of the
series of observed distributions; (&) A specified expected frequency distribution (other than
binonial or Polirson) may be read in and ugsed as the expected distributions; this may be entered
in the form of 1elative frequencies or simply as ratios; 2he maximum number of classes for all
cases is thirty  in the case of binomial and Poisson, the class marks cannot excced 29. Biome-

try, by Robert R. Sokal and . James Rohlf, W.H. Freeman and Company, San Francisco, 1969.
Modified by Walter Kitter O.

Christopher T. Psaropulos Available from originator only
Inter-American Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ¢xt. 310 Or 253

Blometry - Basic Statistic for Ungrouped bata Language - FORTRAN
TCSC2 Hardware ~ Burroughs 6700
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Reads in samples of ungrouped continuous or meristic variates, then ranks and optimally
performs trangformations on these data. Output consists of a table of the various statistics
computed: mean, median, variance, standard Jdeviation, coefficlent of variation, g,,. 82, and
the Kalmogorov Smirnov statistic Dpax resulting from a comparison of the obterved sample with a
normsl distribution baged on the sarple mean and variance; these are followed by their standard
ervo's and 100 (1 - a)X confidence inte-vals where applicable. Biometry, by Robert R. Sokal
and F. James Rohlf, W.li, Freeman and Company, San Francisco, 1969. Modified by Walter Ritter O.

Christopher T. Psaropulos Available from originator oaly
Inter-American Tropical Tuna Commission

SouLhwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
Bfometry - Basic Statistic for Data Grouded Language - FORTRAN
into a Frequency Distribution, TCSC3 Hardware - Burroughes 6700

Similar to TCSC2, but intended for data zrouped into a frequency distribution.

Christopher T. Psaropulos Availab’e from originator oanly
Inter~-American iropical Tuna Commission

Soutliwest Fisheries Center

Post ‘ffice Box 271

la Jolla, CA 92037 Teleptone (714) 453-2820, ext. 310 or 253
biometry - Single Classification and Nested Language = FORTRAN
Anova, TCSD1 Hardware - Burroughs 6700

Performs either a single classification or a k-level nested analysis of variance following the
techniques presented in Sokal and Rohlf (1969). The basic anova table as well as the variance
components are computed. The program allows for unequal sample sizes at any level. The input
parameters are reproduced in the output, followed by a standard anova table giving SS, df, MS,
and Fg. For nested anovas with unequal sample sizes, synthetic mean squares and their approxi-
mate degrees of freedom (using Satterthwaite's approximation) are given below each MS and df.
Each Fg is the result of dividing the MS on its line by the synthetic MS from the level above
it. When sample sizes are equal, the synthetic mean squares and their degrees of freedom are
the same as their ordinary counterparts, but are printed out nevertheless by the program. Ro
pooling is performed. The anova table is followed by a list of the estimated variance compo-
nents expressed both in the original units and as percentages; these in turn are folloved by a
table of the ccefficients of the expected mean squares. Biometry, by Robert R. Sokal and F.
James Rohlf, W.H. Fr and Company, San Francisco, 1969. Modified by Walter Ritter O.

Christopher T. Psaropulos Available from originator omly
Inter-American Tropical Tuna Commission

Southwest Fisherles Center

Post Offfice Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
biometry - Factorial Anova Language - FORTRAN
TCSD2 Hardware - Burroughs 6700

Reads in data for a complete factorial analysis of varfance with no replicatfons. Using the
technique described in Sokal and Rohlf (1969, Secilon 12.5), it is possible to use this program
for single classification anova with equal sample sizes, multi-way analysis of varfance with
equal replications, and other completely balanced designs. Produces the standard anova table
and provides as well an optional output of a table of deviations for all possible one-, two-,
three-, four-way (and more) tables. The output is especially useful as input to various pro-
grams for testing differences among means and can be irepected for homogeneity of interaction
terms. Biometry, by Robert R. Sokal and F. Jumes Rohlf, W.H. Freeman and Company, San Fran-
cisco, 1969. Modified by Walter Ritter O.
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Christopher T. Psaropulos Available from originutor only
later-American Tropical Tuna Commission

Southwest Fisherles Center

Poast Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
Biometry ~ Sum of Squares STP Language - FORTRAN
TCSD3 Hardware - Burroughs 6700

Tests the homogeneity of all subsets of means in anova, usiig the sums of squares simultaneous
test procedure of Sokal and Rohlf (1969, Section 9.7). Bicsetry, by Robert R. Sokal and F.
James Rohlf, W.H. Freeman ani Company, San Francisco, 1969. Modified by Walter Ritter O,

Christopher T. Psaropulos Availabdble fror originator only
Inter-Amerfican Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
Biometry - Student-Newman-Keuls Test Language - FORTRAN
TCSD4 Hardware - Burroughe 6700

Performs a Student-Newman-Keuls & posteriori multiple range test. The SNK procedure is an ex-
ample of a stepwise method using the range as the statistic to e differ among means.
Biometry, by Robert R. Sokal and F. James Ronlf, W.H. Freeman and Company, San Francisco, 1969.
Modified ty Walter Ritter O.

Christopher T. Psaropules Available from originator only
Inter-American Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253

Biometry -~ Test of Homogeneity of Variances Language - FORTRAN
TSCE1 Hardware - Burroughs 6700

Performs ‘Bartlett’s test of homogenedsy of variances and the !-‘m test. Biometry, by Robert R.
Sokal and F., James Rohlf, W.ll. Freeman and Company, San Func;sco. 1969. Modified by Walter
Ritter O.

Christopher T. Psaropulos Available from originator only
Inter-American Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Teleghone (714) 453-2820, ext. 310 or 253
Biometry - Test of Equality of Means with Language - FORTRAN
Hieterog Variances, TCSE2 Hardware - Burroughs 670v

Performs an approximate test of the equality of means when the var{ are as d to be het-
erogenocus. The method differs fr-m an orcinary single classification anova in that the means
are weighted according to the reciprocal or the variance of the sample from which they were
taken, and a special error MS must be used to take the weighting into account. The input pa-
rameters are reproduced in the output along with a listing of the means and variances for each
sample. These are followed by the sample variance ratio F' and the degrees of freedom re-~
quired for looking up the critical F-value. Biometry, by Robert R. Sokal and F. .'ames Rohlf,
W.H. Freeman and Company, San Francisco, 1969. Modified by Walter Ritter O,
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Christopher T. Psaropulos Available from originator oaly
Inter-Anerican Tropical Tuna Comaission

Southweet Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ert. 310 or 25)
Biometry -~ Tukey's Test for Nonadditivity Language - FORTRAN
TCSE3 Hardware - Burroughs €700

Performs Tukey's test for nonadditivity to ascertain whether the interaction found in a given
set of data could be explained in terms of multiplicative main effects. This test is also use-
ful when :esting for nonadditivity in a two-way Model I anova without replication in experi-
ments where it is reasonable to assume that interaction, if present at all, could only be due
to multiplicative main effects. It partitions the interaction sum of squares into one degree
of freedom due to multiplicative effects of the main effects on » residual sum of squares to
represent the other possible interactions or to serve as error i case the anova has no repli-
cation. Biomstry, by Robert R. Sokal and F. James Rohlf, W.H. Freeman and Cowpany, San Fran-
cisco, 1969. Modiffed by Walter Ritter O.

Christopher T. Psaropulos Available from originator only
Inter-American Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
Biometry - Kruskal-Wallis Test Language - FORTRAN
TSCE4 Hardware - Burroughs 6700

The Kruskal-Wallis test is a non-parametric method of single classification anova., It is

called non-parametric because their null hypothesis is not concerned with specific parameters
(such as the mean in analysis of variance) but only with distribution of the variates. This is
based on the idea of "ranking” the variates in an example after pooling all groups and consider-
ing then as a single sample for purposes of ranking. This program performs the Kruskal-Wallis
test for equality in the "location" of several samples. The input parameters and sample sizes
are reproduced in the output, followed by the Kruskal-Wallis statistic H (adjusted, if neces-
sary), which 1s to be compared with a chi-square dirtribution for degrees of freedom equal to

a=1l. Bfometry, hy Robert R. Sokal and F. James Rohlf, W.H., Freeman and Company, San Francisco,
1969. Modified by Walter Ritter U.

Christopher T. Psaropulos Available from originator only
Inter-American Tropical Tuna Commiscion

Southwest Fisheries Canter

Post Oifice Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
Blometry - Figher's Exact Test Language - FORTRAN
TCSES Hardware - Burrougks 6700

Performs Fisher's exact test for independence in a 2 x 2 contingency table. The computation is
based on the hypergeometric distribution with four classes. These probabilities are computed
assuming that the row and column classifications ave independent (the null hypothesis) and that
the row and column totals are fixed. Biometry, by Robert R. Sokal and F. James Rohlf, W.H.
Freeman and Company, San Francisco, 1969. Modified by Walter Ritter O.

Christopher T. Psaropulos Available from originator only
Inter-American Tropizal Tuna Commission

Southwest Fisheries Center

Post Office hox 271

ta Jolla, CA 92037 Telephone (714) 453-2820, ext. 310 or 253
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Biometry - R x C Test of Independence in Language ~ FORTRAN
Contingency Tables, TCSE6 Hardware ~ Burroughs 6700

Performs a test of independence in an R x C contingency table by means of the G test. Option-
ally it carries out an a posteriori test of all subsets of rows and columns in the R x C con-
tingency table by the simultaneous test procedure. Bilometsy by hotert R. Sokal and F. James
Rohlf, W.H. Freeman and Company, San Francisco, 1969. Modified Ly Walter Ritter O.

Christopher T. Psaropulcs Available from originator c¢ily
Inter-American Tropical Tuna Commission

Southwest Fisheries Center

Post Office Box 271

La Jolla, CA 92037 Telephone (714) 453~2820, ext. 310 or 253
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POLLUTION

Monte Cirlo Spfll Tracker Languaye = PL/Y Optic:izer

Hardware - IBM 370-16B/216 K bytea (characters)

Provides insight on llkely ofs spfll trajectories In 8 piven region by scason, using Monte
Carlo sumpling of Markov wind model at one=- or three-hourly intervals} spill rovement asxumed
to be lincar cosbina®fon of momentary wind and current vectors. Inyut: Mip of area, cutput
files from analysis of 11F-14 data, current Fypothesin, jyostulated spill launch points. Out-
put: Estimates of the likelihood of splll reaching varfous arcas; cstinates of the statistics
of the time to reach such areas. Nee publications MIVEG 74-20, “Prirary, Phvsiral Iopacts of

Offshore Petroleun Developnents,” by Stewart and Devanuey, MIT Sea Crant Project office, April
1974, - ) - ’ ' ‘

J.W. Devanncy 111 Avallable from originator only
Maswachusetts Insctitute of Technology
Roon 5-207

Canbri e, MA 02139 Telephene (617) 253-5941

Thermal Pollution Model Language = FORTRAN IV
. Hardware =~ CDC 6500/CDC 1604720k 60 bit words

Cinulates the dispersion of heat from a source, Output [s a printout of current and heat
fields.

Kevin M. Rabe Available from oripinator only
Eavironmental Prediction
Research Facility
Naval Postgraduate School
Montcrey, CA 91940 Telephone (408) 646-2842

Substance Advection/Diffusfca Loutin. tangusge = FORTRAL
Hortdware = GG 6500

Stoulates the advection and di{fusinu ol pollutonts. The prorran uses a lLavranglan approach
with a Fickian “{ffusfon ¢quatfon. Input: <Currert data, pcllutant relcase location, concen-
tration and time of relecase. Output: Tollutant spread fle.ds. EPKF lech, Note 1-24, "A Ver-
tically Integrated livurodynanical-Numerical Model."”

Taivo Lavvastnu Availahble from oripinator only
Environmental Prediction
Keseareh Faclility
Naval Pestpraduate School
Monterey, CA 91940 Telephone (408) 646-2937

Lanish Advection Provranm [] Language - FORTRAN
Hardware = (DG 3LON/CDE 65 -

Conputes advccz{un 0* pollutanta (or mass) in & fluld In tvo dimennicau. Inputt Velocittes
fa X and ¥, arvs and grld spacing {n » ni YV, ail tor cach prid point; tinestep and tota) time
Jr advection., Jutput: Giitial pridpofat of fleld advected and (inal fleld after to.al advee=
tim. yuasi-lavranglan method used, utiifzing mase, center of nass, and vidth of nasa dircrt-
butfon, all fur each grid point. Storage requircrast in pridesize depewdentt  for XX by XY
grid, (LXaNY®T) & (1N41)008 words, "\ Method for Nunerical Soiutlon of the Advectlion Lgua-
ticn,” Ly L.3. Pederson and L.P. r'ronn, Meteorolcgical Instivute, Deazatk. dug. 1973, I6 pp.
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Taivo ’acevastu Available from originator only
Envirormental Prediction

Rese¢aych Facility
Naval Postgraduaze School

Monterey, CA 93940 Telephone (408) 646-2937
Ecological Statistical Computer Progracs Language = ANS FORTRAN#
ECOSTAT Hardware - 1BM 360/3702%

The system was developed as part of a: extensive studv undertaken by the County Sanitation Dis-
tricts of Los Angeles and the Southern Californfa Coastal Water Research Project to provide in-
sight into the ecoloypical effects of ocean discharge of treated wastewaters. Biological and
physical data for analyvsis were available from semi-annual benthic survevs on the Palos Verdes
Shelf. Due to the nature of the analvsis ard tie probability that the svsten would be used by
other agencies, it was decided that the prograns would be made general and castlv {pplemented
and used in other computing environments and sanpling studies. The system differs from other
statistics packages in that it allows the user to define a taxonomic structure on encountered
species and employ the resultant groupings in the calculation of diversity fndices, T and F
statistics, linear correlation covificients, one-way analvyis of variance, dissimilarity coef-
ficients, and abiotic-biotic relaticnship tables. The user can also specify statjon groupings
to be used in computing statistics.

OQutput: (1) Surmary informatfon: (a) raw data, (b) species distrubution, (c) Jominant spe-
clies; () Univariate statistics:  (a) means, standard deviatjons %v parameter for each station,
(b) comrmunity diversity (8 measurcs - Brillouin's, Gleason's, Marpalef's, Shannon-Weaver's,
Simpson's, scaled Shannon-Weaver's, scaled Simpron's, scaled standard deviation), (¢) T and F
statistics bdetween reglions by parameter, (d) disstmitarlirv cocfficients by taxon between re-
gions, between samples for each station, hetween surveys by repfon, fo¢) ANOVA <ables amoug sur-
veys by region; (3) Multivarfa.. statistics: (a) lincar correlatien coeff.cieats by region he~
tween parameters; (&) Ablotic-tiotic relatlonships: (a) means, standard ceviations, ranges of
physical paraaeters for each partition of relative adbundance, ‘b) dominant specles occurring at
physical paraacter class interval pairs.

(*M'ith the tollowtag IBM extenslons: vijecl-tirme dimer siras transmitied in COMMON, INTECER#*2,

i) parameter in a READL, literal enclosed {1 apostrophes, mixed-rode cxpressicns, NAMELIST,
I format cade.)

(**For all proyrams except BIOMASS, ABUNDANCE, and DIVERSITY, a direct access storape device is
required.  Since all Jata sets ar2 accessed sejuentially a tape svsten {8 possible, however,
ang with as few ag threc drives all analyses with the exceptions of those between survevs may
be accomplishsd. Tne peneration of Table VO (ANOVA amorg surveys) usicp five surveys, for ex-
anple, requires a mintimum o7 ten flles to be open simultancously, and, unless there are ten
tape srives avatlable, this would by {mpossible without using disk storage.)

"Ecolcgical Statistical Conputer Programs, User Guide,” by Bruce Weinstein, los Angeles County
sanitation Histricts, August 1975.

Lata Processing Avallable fron orfginator only
Technical Services bDepartment

Los Aageles County Sanitation pistrices

1955 wWorkman M{il Road

Whittfer, CA Y060l Telephone (213) 699-7511
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CURRENTS AND TRANSFER PROCESSES

Deift Bottle Statistics Language - PL/1 Optimizer
Hardware - IBM 360-168-27 0.

Used for determination of spatial and temporal conditfons in dr{ft bottle trajectories. Input:
Standard NODC 80 character drift bottle records, formatted according to NODC Pub. M-6 in either
card or tape form. Bottle records must be roughly sorted by launch point locatfon to facili-
tate identification of recoveries occurring from a common launch event. Output: Launch and
recovery group size distributions; pairvise correlations {n recovery location and date. Re-
covery group size vs. launch group size; Chi-square tests of independent trajectory, hvpotie-
sis, etc. Brief discusaion of results for U.S. Atlantic Coast available in publication MITSG
74-20, “Primary, Physical Impacts of Offshore Petroleum Developments,” by Stewart and Devanney,
MIT Sea Crant Project Office, April 1174,

Robert J. Stewart Avaflable from originator oniy
Massachusetts Inst'tute of Technology
Room 5-207
Cambridge, MA 02139 Telephone (617) 253-5941
Drifc Bocttle Plota Lan iage - PL/1

Haraware - 1BM 370-168/SC4020 CRT

Plots launch and recovery locations of drift bottles. In~ut: Data files screened and format-
ted by CNDNSDTA. Output: <£RT plots of launch and recovery pos{tions. Sec publication MITSG
74-20, “Primary, Physical Impacts of Offshore Pefrcleum Developments,” by Siewart and Devanney,
MIT Ses Grant Project Cffice, April 1974,

Robert J. Stewart Available from origirator only
Massachusetts Institute of Technology
Room 5-207
Canbridge, MA 02139 Telephone (617) 253-5941
Reformat and Sort Drift Bottle Data Language - PL/1
CHDNSDTA Hardware - [BM 370-168/250K/Disk

Reformats {nto condensed record format (28 characters), screens for bottle configuration, and
sorts by launch point, filing into on-line (disk) storage. Input: Standard NODC 80 character
drift bottle records per NODC publicatfon M-6. Output: All drift bottles launched within "r"
miles of “N" launch points are reformatted and filed in "i' separate dats file.

Robert J. Stewart Available from originator only

‘assachuset:s Institute of Technology

Room 5-207

Cambridge, MA 021139 Telephone (617) 253-5941
Currcnt Profiles from Tilt Data Language -

Hardvare -

valculates current profiles gene-ated from tilt d.ta obtained from Niskin curreant array. Cur-
rent magnitude and direction are cuaputed at each sensor from tilt and azimuth data by means of
numerical algorithms developed from analysis of the three-dimensional cable cquations. Input:
Physical parameters to be modeled. Output: Profiles can bhe gencrated at a given time using
onec method., Profiles can also be generated for one-hour {nirements from the averaged data
which have been curve fitted between sensor stations.
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Cary T. Griffin Avatlable from orfginatcr only
Naval Underwater Systems Center
New lLondon, CT 06320 Telephone (203) 442-0771
Current Meter Data Language - FORTRAN
liardware - CDC 3300/Disk/UCC Plotter
CREATE-C 20X words
CURRENT 20K words
CURRPLOT 28K words

CREATE-C creates a disk {ile of raw data digitized from Braincon current peter film and con-
sisting of arc endpo:uts and angles; listing also produced. CURRENT converts raw data to cur-
rent speed, direction, etc., according to particular calibration and pives basic statistice:
aininun and maxicuas speed, mesns, standard deviations, etc. Input: disk file from CREATE-C
and s duta card givi.; information about the daca (e.g., format) and sbout the current meter
used (type, odbservetion -ime, etc.). Output: Listing of converted data and statistics and &
new disk {:le of converted data. LUsing this data filec and a plct data card, CURRPLOT prepares
a tape for the UCC Plotter to give plots of specd va. time, directfon ve. tize, and progres~
sive vector plot. Plots are broken up into one-week units.

K. Crocker Available from criginator only
Naval Underwater Systems Center
Newport, R1 02840 Telephone (401) 841-3307
Current data Language - FORTRAN
SPECTRUM Hardvare - CDC 3300

Using processed data file from CURRENT and s preprocessing dats card, pives aut:- orrelation
and suto power spectrum for current speed and velocity componenta with preprocessing options
for filtering, condensiag, etc.

K. Crocker Avaflable from orfginator only

Naval Underwater Systems Center

Newport, R1 02840 Telephone (401) 841-3307
Optimized Multi~layer HN Model Lanpuage - COC FORTRAN EXTENDLD

Hardvare - C.C 7600 or 6500 w/CDC 3100/157K
octal (60 bit) words on 7600

Computes surface deviations and intes;rated current velocities based on hydrodynamic equations
for small-scale coastal and open ocean areas for up to three selected layers. ‘he finfte dif~
ference scheme proposed by Hansen (193%) 13 extended to multiple layer cases optimized for
ease in practical application and fcr computer computation. Intermedfate data tape prepared
on CDC J100. EPRF Tech. Paper 15-74, by R.A. Bauer.

T. Laevastu or A, Stroud Available trom originator only
Environmental Prediction
Research Facility
Naval Postgraduate School
Monterey, (A 939490 Telephone (408) 646-2937

Mean Drift Routine Language - FORTRAN
Hardware = CDC 6500/CIK 1604

t »
Ceneralized routine to simulate the Arifr of an object, given the current structure, vind
fields, and object leeway, EPRF Tech. Nete 1-74, "A Vertically Integrated Hydrodynsaical-
Nuserical Model.”
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Taivo Laevastu Available from originator only
Environmental Prediction

Research Facility
Naval Postgraduate School

Monterey, CA 93940 Telephone (408) 646-2937
Search and Rescue Planning ' Languapge - FORTRAN Extended
NSAR tiardware - CDC 6500/54K words

Provides an estimate of an object's position in the ocean at the time a scarch {s inftiaced.
Computes drift as a resultant of two components. In all cases 100 percent of the surface cur-
rent is applied. Wind effecta are handled through a series of leeway codes opticns. Input:
FXWC surface wind and current field analysis and propnosis; object starting time and josition,
datum time, last known position, navigation error fictors, levway factors. atput: Patua
points (latitude, longitude) for each datum time. UPNAV 1.LST 3130.5A, 7 Dec. 1972, FN\WC Tech.
Note 60, August 1970.

LCDR John Gossner Available from originator only

Fleet Numerical Weather Central

Monterey, CA 93940 Telephone (408) 646-2010
Current Meter Turbulence Language = FORTRAN

Hardware - IBM 7074

Gives an indication of turbulence in the ocean by computing measures of the deviations from
neans over various lengths of time. OS No. 572-2. Author - Kobert R. Cleason.

Data Systems Office Available from originator only

U.S. Naval Uceanographic Office

Washington, DC 20373 Telephone (301) 763-1449
In-Situ Current Lanyuage - FORTRAN V

Hardware = UNIVAC 1108/1K woris/Drum

Converts one-minute averages of Interoccan Type 11 current meter to standard vectorial values.
Producen vectorial angle and velocity for each data point and then c.mbines vectorially to
yicld a mean value for entire pertod. Input: Card {mapes of data gcints taken from Rustrak
recoruers. Ouvtput: Printout of vectorial and five-minute average valucs, current speed und
direcilon in knots, and degrces trae,

Philip Vinson Available from originator only
U.S. Naval Oceanographic Office
Washington, DC 20373 Telephone (202) 423-3t78
Rater Displacement Lanpuage = FORTRAN
DISPLA Hardware = UNIVAC 1108/1,200 36 tit words/

3 tape uaits

Computes water displaccnment resulting f-om ocean current action. Input: Current speced and
¢irection values on tape produced by current meter print program. OQutput: Individuval u&nd

cumulative displacements fer selected viit tise in nautical milea; tabular printout, tape,

or both,

Gerald wWilliams Available from orfpiiator only
U.b. Raval Occanopraphic Uffice
Washington, DC 20373 Telephone (202) 433-4187
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Current Meter Print Language - FORTRAN
: Hardvare - UNIVAC 1108/10K 36 bit words/Drum/
} tape units

Calculates occan current speeds and directions from Geodyne AlOl optical curreat meters. Val-
ues are converted to knots and deirees and are vectorially averaged over one-minute data frames,
ten scans per frame. loput: Observed current parameters {rom meter converted from optical
f1ln to magnetic tape; psramecers are in «rbitrary units Jependent on metor design. Output:

Current speeu and direction dsta; tabulated printout and tape. Tape outyut drives plotter pro~
sram.

Gerald Willlams Available from origtinater only

U.S. Naval Oceanographic Office

VWashington., DC 20373 Telephone (202) 433-4187
Curreat Meter Plot Language ~ FORTRAN

Hardware ~ UNIVAC 1108/9K 36 bit words/3 tape
units/CalCozp Plotter

Produces plotter tape to plot ocean current speed and divection information. Program calls
CalCoap subroutines. Input: Current speed and direction data on tape produced by Current Me-
ter Print Program. Output: Histograms, polar plots, snd point plots.

Ceralc Willtams Available from originator only
U.S. lisval Oceanographic Office
Washington, DC 20373 Telephone (202) 433-4187
Convert Current Meter Tape Language -~ FORTRAN V
MAGPACK Hardware - UNIVAC 1108/EXEC 8/Instructions 647

vords/Data 707 vords/2 tape units

Converts binary data on tape from Geodyne MK IIl current neter to BCD tape, formatted and
blocked for further processing, with cdited time, compass, vane, tilt,and speed rotor counts.
Binary data decoded with FORTRAN field functions and output blocked and formatted with sub-
routine NAVIO. Author -~ Peter J. Topoly.

Data Systerns Office Avaflable from originator only
U.S. Naval Oceanograptic Office
Washington, DC 20373 Telephone (301) 763-1449
Cuzrent Meter Data Langusge - FORTRAN V
MPRINTO Hardware - UNIVAC 1108/EXEC 8/Instructions

2 tape units

Computes frame and scan values of current meters (Geodyne Al0l optical and MK IIl magnetic);
calculates normalized unit vectors for vectorial speed, lists data, and produces packed BCh
tape. lInput: BCD tape with rotor counts of com>ass, vane, speed, and tilt. Output: Packed
BCD tape of frame dats and averaged frame data (pack rate and averaging rate optional). Au-
thor - Peter J. Topoly.

Data Systens Office Available from originator only
U.S. Naval Oceanopraphic Office
Washiangeon, DC 20373 Telephone (301) 763-1449
Current Meter Clack Sequence Lancuage -~ FORTRAN IV Extended
XTAL Haruware - XDS Sfyuwa 7/48K words (192K bytes)

Verifies sequence of crystal clock count values from VACM or Geodyne 850 current meters. Bad
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clock values are fdentiffed by use of dtflerencing.technlques. Input: Clock valuzs on tape in
CARP forwat. Output: Statistics of clock performance with catalog of erronecus values.

John A. Maltais . Avatlable from originator only
Woods Hole Oceanographic Institution
Wogds Hole, MA 0254) Telephone (617) 548-1400
Current Meter Calfibratfon Language - FORTRAN IV Extended
CASDEC Hardware - XDS Signma 7/48K words (192K bytes)

Applies cslibration paraxeters to raw VACM current meter data on tape in CARP format, identi-
fies and removes bad values, and stores the output on ctape In standard buocy format.

John A. Msitais Available from originator only
Woods Hole Oceanographic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400
Current Meter Dsta Reduction and Editing Language - HP Assemb’y Language
CARP Hardware - HP 2100/8K locatjons/Cassette

rader/Keyboard device

Transfers current meter data from VACM cassette or Geodyne 850 cartridge magnelic tape to nine~
track computer compatible tape and flags data cycles which have ecrors.

Mary Hunt Available from originator only
Woods Hole Oc graphic Insticution
Woods Hole, MA 02543 Telephone (617) 548-1400
Surface Current Summary Language - assembler
SUFCUR Hardware - IBM 360-65

Produces a statistical summary of surface current observations for each Marsden (ten-degree)

square, one-degree square, or five-degrve square ind month for & given area. Author - Jeffrey
Gordon.

Ocesnographic Services Branch Copy on file at NODC
National Oceanographic Data Center
NOAA/EDS
Washington, DC 20235 Telephone (202) 634-7439
Vector Time Series Lunguage — FORTRAN 1V
CURPLT6 Bardwsre - CDC 6400 (SCOPE 3.4)/115K (octal)

10-character words/CalComp
936/905 Plotting System

Computes and plots statistics, histograms, time series, progressive vector diagram and spectra
fcr time series of .urrent meter data. Input: Current meter time series on tape in CDC 6400
binary format; maximum number of data points is 5326. Output: Listing and tape for off-line
plotter. Perfect Daniel frequency window used to compuze spectral estimite from FFl-generated
periodogram values.

Jaoes R. Holbrook Available from originator only
Pacific Marine Environmental
Laboratory, NOAA
3711 Fifceenth Avenue, N.E.
Seattle, WA Y3105 Telephone (206) 442-0199
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Processes Current Instrument Observations Language ~ FORTRAN 1I
Hardware - IBM 1620 I1

Several prograns and subroutines for processing Michelsens Container data (autonatic current
and temperature measurezents), for processing Ekman current meter data, and for harmontc snaly-
sis and pover spectrum analysis. NATO Subcommittee on Oceanographic Rese. Technical Report
No. 37 (lrminger Sea Project), "Some FORTRAN I1 Programs for (omputer Prc. _ing of Oceano-
graphic Observations.” by H.E. Sweers, Feb. 1967,

Gecphysical Institute Copy on file at NODC (above report)
University of Bergen
Bergen, Norway

Current Meter Data Processing System Language -~ MS FORTRAN
Hardwvare - CDC 3150/20K words/2 tape units/
CalComp Plotter

Jrtucesses data primarily from Braincon or Asnderaa moored current meters; performs automatic
»diting, tidal analysis residuals, tide prediction, filtering, plotting; pover spectra and sta-
tistical means and histograms are generated. Also p-rforms file management.

Doug Gregory Available from originator only
Bedford Institute of Ocexnoqraphy
P. O. Box 1006
Dartmouth, N. S. B2Y 4A2
Telephone (902) 426-2390
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TIDES

Astronomical Tide Prediction Lenguage - FORTRAN 1V
Hardware - IBM 360-195/80K bytes

Computes hourly values and time and heights of high an’ low astronomical tides by harmonic
wethod. Input: Tidal cons:itueat constants. Technical remorandua WBIM TDL-6.

R.A. Pore Available from originator only
Tachniques Develcpment Laboratory

Nationsl Weather Service, NOAA

8060 Thirteenth Street

Silvuc Spring, MD 20910 Telephone (301) 427-7614
Tides {a the Open Sea Language ~ FORTRAN 60
Hardwvare ~

Predicts tides in. the .:«en sea, utilizing the basic hydrodynamic equationus, for the principal
lunur senidiurral constituent M2. Application {s made to the anslysis of the tidal regime in
the Gulf of Mexico. Thesis by Thomss H. Cainer, Jr., May 1966.

Naval Postgraduate School Available from NTIS, Order No. AD 489 096/LK,
Monterey, CA 93940 $4.75 paper, $2.25 microfiche.
Harwmonic Analysis of Data Language - FORTRAN IV
at Tidal Frequencies Hardvare - CDC 6600%/140K

For snalyziag equally rpaced short-period data (15 days or 29 days), this program utilizes the
standacd Fourier analysia and tradftional methods of the foruer Coast and (eodetic Survey.
Efther a vector (polsr form) or scular variable may be analyzed; for ector series, the pro-
gram allows eithe: a msjor-wrinor uxis analysis or a north-east component approach. No data
seriec may exceed 7,000 terus without redimensionirg in the program, and no serics of other
than 15 or 29 days of uniforu.y spaced data can be analyzed. The progra accepts input via
magnetic tape or punched cards in any format with the restriction that, for vectors with mag-~
nitude and direction in the same record, the angles nust precede the amplitudes in the record.
For vectors specified by one file of amplitudes and one file of directions, the amplitude file
wust be read first. Output: mean amplitudes and phases of 26 ridal -onstituents. NCAA Tech-
nical Report NOS 41, "A User's Guide to a Computer Program for Harmonic Analyctis of Data at
Tidal Frequenciles," by R. E. Dennis and E. E. Long, July 1971.

(*The program is executable with minor adjustments on any compatible machine having a 140K nea-
ory and access to arcsine and arccosine systems functions. Computing time is approximately
1.5 seconds per station on the CDC 6600.)

Charles R. Muirhead Deck avaflable from originator only; for above
Chief, Occanographic Surveyr Branch report (including program listing), contact
Nationai Ocean Survey, NOAA Superintendent of Documents, U.S. Government
6001 Execut:ve Boulevard Printing Oftice, Washington, DC 20402. Price:
Rockville, MD 20852 §$.70, stock number 0317-0022.

Telephone (301) 4:3-8501

Theoretical Radial Tidal Force Language - MAD
Hardware -- IBM 7090

Input: (1) astronomical data from the naurical almanac; (2) the solar ephemeris obtained from
the same source (only the earth-sun radius vector is needed); (3) list of local constants,
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atitude and longitude in degrees of arc and minutes, elevation in centimeters. Outpur: Lunar,
olar, and total tidal forces and the vector date. Program accomcdates maximum of 725 hours
30 days) of data in core storage. Author - Henry L. Pollak.

Capt. of Earth and Planetary
Sciences

414 Space Rerxearch Ccordination
Center

University of Pittsburg

Pittsburg, PA 15213

(3

Copy on file at NODC (documented listing)




WAVES

Hurricane Storm Surge Forecasts
SPLASH 1

Language ~ FORTRAN IV
Hardware - CDC 6600/77K words

Predicts hurricane storm surges for landfalling storms, using numerical solutions of linesrized
transport equations with surface wind forcing and time history bottom stress. Input: Basin
data and storm variables, such as intensity, size, and vector storm morion. Output: Storm
surge envelopes, storm definitions, and astronomical tides.

Celso S. Barrientos

Techniques Development Laboratory
National Weather Servica, NUAA
8060 Thirteenth Street

Silver Spring, MD 209i0

flurricane Storm Surge Forecasts
SPLASH 1I

Available from NTIS: Magnetic tape, Order. No.

COM-75-10180/AS, $250 domestic, $312 foreign;

User’s Guide, Order No. COM-75-10181/AS, $3.25
domestic, $5.25 foreign

Telephone (301) 427-7613

Language - FORTRAN IV
Hardware - CDC 6600/77K octal words

Predicts storm surges for storms with general track and varisnt storm conditions, using numer-
ical solutions of linearized transport equations with surface wind forcing and time history
bottom stress. Input: Basin data, storm variables, and geographical description of storm
track. Output: Storm surge envelopes, space-time history of surges, storm characteristics,

and astronomical tides.

Celso S. Barrientos

Techniques Development Laboratory
National Weather Service, NDAA
8060 Thirteenth Street

Silver Spring, MD 20910

East Coast Storm Surge

Available from NTIS: See SPLASH 1

Telephone (301) 427-7613

Language ~ FORTRAN 1V
ltardware ~ IBM 360-195/165K bytes

Predicts storm surges generated by extratropical storms for eleven stations along the U.S. East
Coast. Forecast equations derived by statistical scrienring regression. Input: Nalional Mete-
orological Center PE model sea-level pressure forecasis. Output: Storm surpe forecasts to 48

hours at &6-hour intervuls, for 11 locations.

H.A. Pore

Techniques Development laboratory
Wational Weather Service

8060 Thirteenth Street

Silver Spring, MD 20930

Wave Forecasts

NOAA Techaical Memorandum WS TDL~50.

Available :rom originator only

Telephone (301) 427-7614

Language - FORTRAN IV

Hardware - 1BM 360-195/410K bytes

Forecasts wind wives aad swells for the Atlantic and Pacific Oceans, using singular method

bascd on the Sverdrup~Munk forecasting system.

Input: National Meteorological Center 1lu(:0:ab

PE model wind forecasts; Jutput: Wind wave and swell yrid printed charts to +48 hours. Tech-

nical Memoranda WBTA Tii-13 and TDL~17.
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N.A. Pore Available from origiaateor only
Techniques Developzent Laboratory
National Weather Sexvice, NOAA
8060 Thirteeanth Street )
Silver Spring, MD 20910 Telephone (301) 427-7614 ) 1
. 1
Wave Bottom Velocity Language - FOPTFAN IV G Level 21
Hardvare - I8 330-75/96K .
Computes and plots maximum bottom (horizontal) orbital velocity vercus still vater depth for !
Alry vaves of given height and perfod. Output: log-log graph of u(max) at sea floor vs.
wvater depth for each wave; also, a listing of the wave's steepaess, u(max) at pottom, wave
length, and celerity is produced.
John McHone Copy on file at NODC (listing, documentation)
Geology Department
University of Illinois
Urbana, IL 61801 Telephone (217) 333-3542
French Spectro-Angular Wave Model Language - FORTRAN IV/COMPASS
Hardware - CDC 6500/CDC 7600
Y
Computes sea-state, using a spectral approach involving sixteen directions and six pertods,
devised by Gelei et al. Input: Wind speed and directfon. Output: Significant wave height
perfod of highest energy and direction of aximum energy fields. Detailed spectral treakdown
for up to twelve points.
Kevin M. Rabe Available from originator only
Environmental Prediction
Research Facility
Naval Postgraduate School
Monterey, CA 93940 Telephone (408) 646-2842
Surf Prediction Model Language - FOR.RAN 1V
Hardware - CDC 3100/16K 48 bit words
Produces calculated wave ray paths, including the wave information and refraction and shoaling
coefficlients, using a modified Dobson approach to the ‘ution of the general wvave refractioa.
Technical Report No. 16, by B.S.L. Soith and F.L. Cam ..d, College of Marine Studies, Uriver-
sity of Delaware.
Kevin M. Rabe Avatlable from originator only
Environmental Prediction
Regearch Facility
Raval Postgraduzte School
Monterey, CA 33940 Telephone (408) 646-2842
Singular Wave Prediction Moael Language ~ FORTRAN
Hardvare -~ CDC 310%5/CDC 3200/32K 24 bit words
Produces a wave height analysis for semi-enclosed seas. Uses & modifiled geostro-ic wind de-
rived from s local pressure analysis to generate an an.lysis of the sea state. Cutput: Wave
height (ft), vave period (sec), wind speed (& sec~2) and wind direction (degrees). EPRF Pro-
gram Note 8, "The Wave 32 Program,” by S. Larson an; A.E. Anderson, Jr.
a3
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Sigurd Larsou Available from originator oaly
Environmental Prediction

Research Facility
Naval Postgraduate School

Monterey, CA 93940 Telephone (408) €46-2868
Wave Inters_tion with Current Language - FORTRAN IV
CAPGRAY Hardware ~ IBM 370=165/2000K Region

Calculates wave lengrh, wave number, wave slope, and wave energy changes for waves in the
capillary-gravity subrange as they interact with non-uniform curreant. A perturbation scheme
using the gravity coatribution of the capillary-gravicy wave as the perturbation parameter was
used to integrate the energy equation exactly. Input: Wave number K for wzaves with no current.

Steven R. Long Available from ovriginator only
Center for Marine and Coastal Studies
North Carolina State University

Raleigh, NC 27607 Telephone (919) 737-2212
Shipborne Wave Recorder Analysis Language - FORTRAN 1V
SBWRO Rardware -~ IBM 1800

Given values of the highest and second highest crests, the lowest and second lowest troughs,
the number of zero crossings, and the number of crests fn a short record from the N1O ship-
borne wave recorder, computes the spectral width parameters and the significant wave height and
also the predicred maximum height in a period of three hours; outputs the results on line-
printer and on disk. NIO Program lo. 89. Author -~ Eileen Page.

National Institute of Oceancgraphy Copy on file at NODC (1listing, documentatioa)
Wormley, Godalming, Surrcy, England

Storm Surge Language - FORTRAN 1V
Hardware — UNIVAC 1108/10K words

Numerical models, based on the hydrodynamic equation and locai depth fields, ace used to deter-
mine the flood levels expected from specific hypothetical storms. Publication ™-35, “Storm
Surge cn the Open Coast; Fundamentals and Simplified Predfction,” May 1971.

1) For program release: Available from originator only

Colonel James L. Trayers

Comnander and Director (2) For program information:

Coastal F.gineering Reseatch Center D. Lee Harri:

Kingman Building Chiet, Oceanography Branch

Fort Belvoir, VA 22060 Coastal Engineering Research Center
Wave Refr:.ction iLanguayge = FORTRAN IV

Hardware = UNIVAC 1108/15K words/Plotter

Celculates and plots surface wave rays. Input: Depth grid; xy and angle starting point of
rays. Output: Plotted output of shorelina and wave rays; listing of wave ray x, v, anpic,
time and depth. Pubiication ™~17, "A Method for Calculating and Plotting Surface Uave hays,"
Feb. 19¢6.
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(1) For progras release: Available from originator only
: Colonel James L. Trayers
) ' Compander and Director (2) For program information
Cosstal Engineering Research Center D. Lee Harris
Kingman Building Chief, Oceanography Branch
Port Belvoir, VA 22060 Coastal Engineéring Research Center
e,
Water-Wave Teaching Aids Language -- FORTRAN

Hardware -~ IBM 360-40

In teaching the engineering applications of vater-wave theory, it is often desirable to have
students make numerical calculations based on the various wave theories. This i< pracrical,
bhowever, only for the simplest of the water-wave theories, as the cozputations involved with
higher order theories are quite tedious and time-consuming. This collection of progrars and
subroutines represents an attempt to relieve students of these lengthy ard detaile! :zomputa-
tions, 8o that they can use the thcorecical results in solving realistic problem:. At the
same time, there are dangers inherent in developing and usiag computer programs for teaching
purposes. The principal difficulty is the "black box" syndrome, where the studcats merely
punch some numbers into a card and, later, get more numbers back from the machine, without the
vagvest idea of what happened in between. In order to avoid this difficulty, and, in additionm,
to provide wide flexibility, it was decided that the best format for this collection would be
many short, single-function subroutines, which compute some of the rore tedious intermediata
results for a given problem, and which can be easily modified or added to by the urer. The
disadvantage of thiz approach is that it requires some knowledge of FUGRTRAN on the pairt of the
student. 1t is belleved, that this disadvantage is outweighed by the sdvantage of making the
computational processes both clear and flexible.

LENG1 computes wave length and speed, given the water depth and wave period, using srall-ampli-
tude (and Stokes' second-order) wave theory. Values are returned to the calling program
through the CALL stateuen® and arc also printed out during e:ecution. LENG3 vses Stokes' thicsd-
order wave theory.

PROF1 computes water surface elevations, eta(x) or eta(t), over a wave period, using iinear
wave theory; returns arrays of x, t, and cta through the CALL statement; prints input data and
the three arrays. Alternate subroutines PROF2 and PROF3 accomplish the same purpose using
Stokes' second- and third-.vder wave equations.

Subroutines UMAX1, WMAX1, UTMAX1, aad WTMAX1 compute u(max), w(maxr), the partial derivative of
u with respect to t(max), or thc partial derivative of w with respect to t(max), i.e., the
maxizum flow velocities Iin the x and z directifons and their coriesponding temporal uccelera-
tions, as a function of 2z, from z = ~h to z = eta(max), using linear wive theory. Returns ar-
rays of z and u(max) etc., for z = -h, -(29/30)h, -(28/30)h,...for 2 lecs= than era(max).
through the CALL statement; prints the iuput data and the two arrays. Alternative sets of rou~
tines carry out the sase purpose using Stokes’ second- and third-order equations.

Subroutines UOFT1l, WOFT1, UTOFT1l, and YTIOFT1l compute valuzs of u(t), w(t), the part!ii “eriva-
tive of u with respect to t, or the parrial derivative of w witi respect to t, i.e., the hori-
zontal and verti.al flowv velccities and their accelerations, over a wave period (T) at a given
depth (2) using linear wave thecory. Returns arrays of t and u(t), etc., for t = 9O, T/40,
27/40,..., T, through the CALL statement; prints the input daca and the two arravs. Aiterna-
tive sets of routines carry out the same pur;>se using Stokes' secons- and third-order cqua-
tions.

The following four programs, dealing with spectra, were adapted (wich permission) from the
Share program Gl BE TISR, wrlitten at Bell Laboratories by M.J.R. Healv, 1962: DrTRND remcves
the mean, or the mean and linear trend (slope) from a time serfes X(I), I = l,%; AUTCOV
computes the autocovariance, Y(K), K = 0,1, of the time series X(I), I = 1,N; CRSCOV computes
the auto- ana cross-covari.nces, ZXX(K), etc., ot the two sequences X(I), Y(I), 1 = 1. N, for
lags from 0 to L; FOURTR computes either the sine or cosine traasfor=, Y(K), K= 1, i + 1, of
the series X(K), K = 1, I + 1 (smoothing of eirher is optional, with coefficients .25, .0,
+25). . :
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PROFILE computes and plots the wave profile given a spectrum (in the form of the Fourier coef-
ficients). Output: A printer plot (on a printer with a 132~-charascter line) of eta vs. t.

REFL1 computes and prints water surface profiles for the partial (two-dimensional) reflection
of a linear (small-amplitude) wave from a structure.

FORCF AND MOMENT computes the total force and moment (about the base, or "mud line") on a cir-
cul.r cylindrical pile as a function of time, using linear theory integrated to the actual wa-
ter surf:ce. A table of F and M, vs. t is printed out.

EDIST computes the force distritution on a pile, using linear theory. Prints out the data and
t“e for.e distribution as a func.ion of time.

Listed and documented in Mydrod'namics Lab.ratory Technical Note No. 13, "Water Wave Teaching
- id8," by R.H. Cross, Sep:. "9»-.

Department of Civil Engineering Copy on file at NODC (above report)

Massachusetts Irstitute of Tz:chnology
Cambridge, MA 02139
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AIR-SEA INTERACTION AND HEAT BUDGET

Markovian Analysis of TDF-14 Wind Data Language~ PL/1 Optimizer
Hardware - 1BM 370-180/260Kk bytes (characters)

Produces 9 x 9 and 33 x 33 matrices of wind transition probabilities for user-supplicd inter-
val. Assumes wind can be modeled as a Markov process, in which likelihood of wind speed and
direction in next interval depends only on current wind speed and direction. Input: TDF-1l4
formatted tapes of hourly and three-hourly weather station data, available from National Cli-
matic Center, Asheville, NC 28801. Output: Wind transition matrices by season, steady-state
probabilities, distribution of wind speed by direction. See publication MITSG 74-20, “Primary,
Physical Impacts of Uffshore Petroleum Development," by Stewart and Devanney, MIT Sea Grant
Project Office, April 1974.

J.W. Devanney III Available from originator only

Massachusetts Institute of Technology

Room 5-207

Cambridge, MA 02139 Telephone (617) 253-5941
Summarizes Weather Reports Language ~ FORTRAN (ALGOL input routine)
SYNOP Harduare - Burroughs 6700/Less than 20K words

Processes synoptic marine radio weather reports to produce summaries of various items, by
wmonth. The validity of the data is checked against long-term mean valuns. Input: Disk files
prepared separately from punched cards, Output: Printed summaries by one-, two-, and five-
degree quadrangles, of sea and air temperatures, heat budget information, and barometric pres-
sure; als> punched cards for selected summary items.

A.J. Good Available from originator only
Southwest Fisheries Center

National Marine Fisheries Service, NOAA

P.0. Box 271

La Jolla, CA 92037 Telephone (714) 453-2820, ext. 325
Pyranometer and Radiometer T!me Series Language - FORTRAN
RAD Hardware - CDC 6400/53K words

Converts pyranometer and new radiometer readings to radiant intensity. Input: Cards with
punched values of time, voltage values from a net radiometer, pyranometer, humidity sensor,
air thermistor, wind speed detecter, and values of sea-surface temperature. Output: Listing
of the above values converted to proper units plus computed values of net solar radiaticna,

evaporative and conductive fluxes, total flux, effective back radiation, transmittance, solar
altitude, and albedo.

R.K. Reed Available from originator only
Pacific Marine Environmental

Laboratory, NOAA
3711 Fifreenth Avenue N.E.

Seattle, WA 98105 Telephone (206) 442-0199
Ocean Climatology Analysis Model Language - FORTRAN
ANALYS Hardware - CDC 1604/16K 48 bit words/Drum/

3 tape units

Produces monthly ~limatological data fields. Input: Synoptic fields, first-guess climatology
field. Uses a Laplacian relaxation technique. Computer Applications, Inc., Tech. Report,
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"Documentation of Subroutine ANALYS," by J.N. Perdue.

Kevin M. Rabe Available from originator only /

Environmental Prediction '

Research Facility

Naval Postgraduate 3chool

Monterey, CA 93940 Telephone (408) 646-2842
Hurricane Heat Potential Model Language - FORTRAN IV

Hardware - CDC 6500/20K 60 bit words/Varian
Plotter optional

Computes the hurricane heat potential using the station temperature profiles in the form of
punched cards in 4-D format. Output: a profile plot, hurricane heat potential, final Varian
plot of area with all heat potentials plotted. Thesis by LCDR Shuman.

Kevin M. Rabe Available from originator only
Environmental Prediction

Research Facility
Naval Postgraduate school

Monterey, CA 93940 Telephone (408) 646-2842
Mixed Layer Depth Analysis Model Language - FORTRAN/COMPASS
MEDMLD Hardwar~ - CDC 3100/CDC 3200/32K 24 bit words/

Drum/3 tape units

Generates an analyzed mixed layer depth field using ship reports and a first-guess field in
the form of an adjusted climatological MLD field. The program uses a Laplacian analysis and
relaxation scheme to generate the final field. Output: An analyzed mixed layer depth field
on a synoptic basis. EPRF Programming Note 7, "Mediterranean Mixed Layer Depth Analysis Pro-
gram MEDMLD,” by A.E. Anderson, Jr.

Sigurd Larson Available from originator only
Environmental Prediction

Research Facility
Naval Postgraduate School

Monterey, CA 93940 Telephone (408) 646-2868

Atmospheric Water Content Model Language FORTRAN (CDC 3100 MSOS)
Hardware - CDC 3100/12K octal words (24 bit)/
15K octal words with system (MSOS)

Computes total grams of water present in atmospheric column surrounding ascent of radiosonde.
The method used is based on Smithsonian tables and formulae. Compressibility of moist air is

assumec equal to one. OQutput: Various intermediate values plus geometric height and total
quantity of water in grams.

T. Laevastu or A. Stroud Available from originator only
Environmental Prediction

Research Facility
Naval Poscgraduate School

Monterey, CA 93940 Telephone (408) 646-2937

Ocean-Atmospheric Feedback Model Language - FORTRAN TV
Hardware - CDC 6500/70K 60 bit words

Simulates the response of the surface alr to sea-surface properties and also the processes of
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mesoscale feechback mechanisms,

EPRF Tech. Paper 2-72, "The Effects of Oceanic Fronts on Prop-

erties of the Atwospheric Boundary Layer," by T. Laevastu, K. Rab:, and G.D. Hamilton.

Kevin M. Rabe

Environmental Prediction
Resear.h Facility

Naval Postgradua*e School

Monterey. CA 93940

Wind Computatior from Ship Observat‘ons
TRUWIND

Availadle from origlnater only

Telephone (408) 646-2842

Language - FORTRAN
Hardware - CDC 1604/16K 48 bit words

Calculates the crue wind direction in degrees and speed in knots, given the direction and

speed of the ship and the vbserved wind direction and speed.

TRUWIND," by Baldwin van der Bijl.

Telvo La:vastu
Environuental Prediction
Resear - h Facility
Naval Postgraduate School
vMonterey, CA 93940

Mie Scattering Computations

EPRF Program Note 16, "Program

Available froe originator only

Telephone (408) 646-2937

Language - FORTRAN
Hardware - CDC 3800/CDC 6600/32K

Uses Mie scattering theory to cumpute the angular distribution of scattered radiation from
spherical particles, for a range of values of index of refraction and size parameter a=2nr/A
(vhere r = particle radius and A = wavelength of incident radiation).

Jaaen W, Fitzgerald
Naval Research Laboratory
Washington, DC 20375

Solar Radiation Conversion

Available from originator only

Telephone (202) 767-2362

Language - FORTRAM
Hardware ~ IBM 7074

Averages :he radiatior readings from the Eppley pyrheliometer and Beckman-Whitley radiometer

for every 15 minutes.
both instruments.
ometer.

Data Systems Office

U.S. Naval Oceanographic Office
Washington, DC 20373

Wind Stress

Determines wind stress on the ocean surface.
Data Systems Office

U.S. Naval Oceanographic Office
Washington, DC 20373

Two-Dimensional Power Spectrum for SWOP Il

Converts from MV to Langleys/min. and calculates net radiation from
A modification of this program was made to include a Thornthwaite net radi-
Authors - S.M. Lazanoff; modified bv Mary E. Myers.

Available from originator only

Telephone (301) 763-1449

Langusge ~ FORTRAN
Hardware -~ IBM 7074

GS No. 53462. Author -~ W.H. Gemmill.
Available from originator ooly
Telephone (301) 763-1449

Language ~ FORTRAN
Hardware - IBM 7074
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Deteruination of spectrum associated with the spatial distribution of energy as obcained from

an instantaneous picture of the ocesn taken from sircraft (SWOP II)., O0S NO. :3484, Author -
C.M. Winger.

Dita Systems Office Available from originator .nly
U.S. Naval Oceanographic Office
Washingtotn, DC 20373 Telephone (301) 763-1449

Prediction of Vertical Temperature Change Language - FORTRAN
Hardware - IBM 7074/Bcason-Lehner Plonter

A technique based primarily on heat budget and wind mixing calculations has been developed for
pradicting the vertical thermal structure of the occan; the technique essentially modifies the
foicfal thermal structure through incident solar radiation, back radiation, sensible sud evap-
orative heat exchange, convective heat transfer in the water mass, and wind mixing. Predic-
tions are made at six-hour intervals until 1200Z on che date of forecast. The predicted BT is
printed out, and also can be plotted with a Beason-Lehner Model J plotter. Authors - W.H. Gem-
©ill and D.B. Nix. Informal manuscript report IMR No. 0-£2-65, Oct. 1965. (See also IMR No.
0-45-65 by B. Thompson and IMR No. 0-13-66 by Barnett and Amstutz) Program listings separate
from reports.

Dats Systems Office Copy on file at NODC (Above reports 0-42-65 and
U.S. Naval Oceanographic Office 0~45-65; also listings)
Washington, DC 20373 Telephone (301) 763-1449

Cloud Cover and Daily Sea Temperature Language ~ FORTRAN

Hardware - IBM 7074

Divides cloud cover into three groupr and computes mean temperature by hour oi day and by day
for each depth. 0S No. 53414. Author - D.B. Nix.

Data Systems Office Avajilable from originator only
U.S. Na.al Ocewr araphic Office
Washington, DC 20373 Telephone (301) 763-1449
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ICE
Sea Ice Studies ) Language - FORTRAN IV
YARIT, FLIP, SALPR, RITE Hardware - IBM 7090-34

A generalized program with several options that allow considerable latitude in the specifica-
tion of input and output data. A wmain program reads in the input data anld summarizes the re-
sults of each year's integration. Subroutine YARIT calculates the temp-rature and thicknese
changes of the ice and snow for each time step during the ycar. Subroutine FLIP takes the
wonthlv values of the independent energy fluxes at the upper boundary and produces smoothed
values for each time step. Subroutine SALPR calculates the salinity profile for each time
step. Finally, subroutine RITE writes the tempersture profile, ice thickness and nmass changes
for each ten-day period throughout the year. Memorandum RM-6093-PR, "lumerical Prediction of
the Thermodynamic Response of Arctic Sea lce to Environmental Changes,” by G.A. Maykut and N.
Untersteiner, Nov. 1969. Prepared for U.S. Air Force Project Rand.

The Rand Corporation Available from NT1S, Order No. Ad 698 733/LK,
1700 Main Street $7.00 paper, $2.25 microfiche.
Santa Monica, CA 90406

Wicd Drift and Concentration of Sea Ice Language - FORTRAN 60
ICEGRID MQODIFIED Hardware - IBM 1604

Tak- s into consideration the effects of melting on the production of five-day forecast« of the
wind drift ond concentration of sea ice, using equations after Zubov and an earlier program of
Knodie. Uses a 26x2) grid-point array with variable scale. Output ficlds are concentration,

dire _tion, and distance of movement. Incorporates programs ICEMELT and ICEGRID. Thesis by
Kenneth M. Irviue, 1965.

Naval Postgraduate School Available from NTIS, Order. No. AD 475 252/1K,
Monterey, CA 93940 $4.25 paper, $2.25 microfiche.

Iceberg Drift Language - FORTRAN IV

ICE-PLOT ) Hardware - CDC 3300/31K words

Provides twelve hours of iceberg drift, iceberg input for Ice Bulletin, and map outline for
FAX broadcast. Input: Twelve-hour average wind field, monthly surface current, and initial
iceberg position (or previous, updsted position if not a new berg). Output: Listing of new
iceberg positions, Ice Bulletin message form, and map of approximate new iceberg positions.

Vector addition of average winds and currents using four geographical "courses,” twenty minutes
(lat./long.) apart.

CDR A.D. Super Avatlable from orfginator only
International Ice Patrol

U.S. Coast Guard

Bldg. 110, Coast Guarc Support Center

Governors Island, NY 10004 Telephoue (212) 264-4798
Ice Drift Analysis/Forecast ' Language - FORTRAN 11
Hardware - CDC 160A/8K 12 bit words/) tape
unita

Forecast or analyzed gecitrophic winds and average sea-surface currents on magnetic tape are
ruquired input. The geost-ophic winds are averaged over the time perfod specified by type-
writer input. The fce drift equations are applicd to the resultant wind, and aca surface cur-
rents are added. Output is in the form of forecast or analyzed ice drift (movement) at prede-
termined locations (pointr) to a waximum of 207,

9
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Lt. Roland A. Garcia, USN Copy on file at NODC (listing, documentation)
Fleet Westher Facility Suitland
Suitland, MD 20373 Telephone (301) 763-5972
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SOUND

Normal Mode Calculations
NORMOD3

Language ~ FORTRAN IV
Hardware ~ CDC 6500/60K octal words/CalComp
or other plotter

Calculates discrete normal modes and resulting propagation loss for depths and ranges of in-
terest. This is a deep water version of a program originally written by Newman and Ingenito
(NRL Report No. 2381, 1972). Appropriate for deep profiles and moderate frequencies (~100 Hz),
the program uses a finite difference technique to generate mode shapes from the bottom up to
the surface. It searches for appropriate eigenvalues yielding proper number of zero crossings
and zero pressure at the surface. NOL Tech. Report 74-95.

Ira M. Blatstein

Naval Surface Weapons Center
White Oak

Silver Spring, MD 20910

Horizontal Range
RANGE

Computes horizontal range from & receiver to a

Available from originator only

Telephone (202) 354-2583

Language ~ FORTRAN
Hardware - CDC 6400

sound source as & tunction of the D/E angle, the

sound speed profile, the source and receiver depths, and the water depth and bottom slope at

the point of bottom reflection. Assumes that
sound speed profile, and a flat earth.
Note 9856.

M. M. Coate

Naval Surface Weapons Center
Code 221

wWhite Oak

Silver Spring, MD 20910

Sound Sc¢attering by urganisms
SKAT

Simulates the scattering of sound by organisms

Taivo Laevastu
Environmental Prediction
Research Facility
Naval Postgraduate School
Monterey, CA 93940

Normal Mode Propagation Model

Only the two-dimensional case is considered.

the surfece {s flat, no horizontal variations in
NOL Tech.

Available from originator only
Telephone (202) 394-2334

Language - FORTRAN IV
Hardware - CDC 1604/16K 48 bit words

of various shapes and dimensions.

Available from originator only
Telephone (408) 646-2937

Language - FORTI/N V
Hardware - UNIVAC 1108/Drum

Produces propagation loss as & function of range and depth, time history of received pulses,
mode enhancement information, ray equivalents, group velocity, phase velocity of modes, using
as input sound velocity prciiles, frequency, source and r¢:eiver depths, bottom topography and
composition, and selection of modes. For certain plots, pl cting programs are required. NUSC
Report 4887-11.

William G. Kanabis Available from originator only
Naval Underwater Systems Center

New London, CT 06320 Telephone (293) 442-0771, ext. 2353
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Sound Refraction Corrections Language - FORTRAN
FITIT Hardware - CDC 3300

Computes data and fits polynomial functions to variable used to correzt for bending of non-re-
flecting, nonvertexing sound rays. Least-squared-error type fitting (stepwise regression not

used, but would improve program). Input: Sound velocity profile, iimits of integration, do-

wain of polynomial. Output: Fiirst to fifth Jegree polynomials, aczuracy of FIT.

A.E. Vaas Available from originator only
Naval Underwater Systems Center
Newport, KU 02840 Telephone (401) 841-3435
Beam Patterns and Widths Language - FORTRAN V
GBEAM Hardware - UNIVAC 110R/18K words/IGS Plotting
System

Computes beam patterns and their beam widths for three-dimens‘onal array with arbitrary cliement
spacings, taking into consideration individual element's directionality, selectable delay, and
shading. Also calculates directivity index and/or reverberation index. Formulstion based on

three-dimensional spherical and solid geometry. Directivity index and reverber.tion index cal-

culations are carried out by two-dimeasional parabolic numerical integration. N.SC Technical
Report 4687.

Ding Lee or Gustave A. Leibiger Available from originator only
Naval Undervater Systems Center
New London, CT 06320 Telephone (203) 442-0771
Statistics of Acoustic Measurements and Language ~ FORTRAN V
Predictions - STAMP Hardware ~ UNIVAC 1108/60K variable

A general purpose processing program which includes a module for performing statistics of
acoustic measurements and predictions, Storage requirement is variable; program is segmented.
60K 1s the maximum. User's Guide in preparation.

Richard B. Lauer Available from originator only
Naval Underwater Systems Center
New London, CT 06320 Telephone (203) 442-0771, ext. 2827
Propagation Loss Language ~ FORTRAN IV
FAST FIELD PROGRAM Hardware -~ UNIVAC 1108

Calculates undervater acoustic propagation loss as a function of range for a point monochro-
matic source in a medivm with an arbitrary sound speed profile versus depth. Special input-
output requirement: Sound speed profile fitting program. NUSC Report Nos. 1046 and 4103.

Frederick R. DiNapoli Available from originator only
Naval Underwater Systems Center
New London, CT 06320 Telephone (203) 442-~0771, ext. 2647
Bottom Reflectivity Language - FORTRAN II

Hardware - UNIVAC 1108

Computes three acoustic reflection coefficients as a function of incident angle and frequeacy.
The program accounts for differences in path length, depth of source and receivers, water bot-
tom slope, velocity gradient, and recorded travel time. USL Tech. Memo. Nos. 913-4~5 and 907-
144-65. The later report also serves to document a supplemental progrea (USL No. 0429, in
FORTRAN) for computing means and standard deviations of the three reflection coefficients.
Progran No. 0289,
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R. Whittaker Copy on file = Cul (listing, documentation)
Naval Underwater Systems Center
New London, CT 06320 Telephone (203) &42-0771, ext. 2316
Pattern Function Calculations Language - FORTRAN IV

Hardware - UNIVAC 1108

Coaputes transducer pattern fuactions needed in the sonar equations when estimating search per-
formance of acoustic torpedoes. The desired parameters include the transmit and receive direc-
tivity indexes and the volume and boundary reverberation indexes. In a vehicle employed in
circular search, the reverberation indexes are functions of turn rate and elapsed time in the
ping cycle. The osutput is uscd by the "Sonar in Refractive Water" prozram. Repart AP-PROG-C~
7035, "Pattern Function Calculations," by Herbert S. Kaplan, Associited Aero Science Laborato-
ries, Inc., Pasadena, for NUSC, Apr. 1967.

Naval Uadersea Center Copy on file at NODC (above report)
Pasadena Laboratory .

3202 E. Foothill Blvd.
Pasa’z2na, CA 91107

Rayleigh-Morse Bottom Reflection Coefficients 'anguage - FORTRAN V
RAYMOR Hardware ~ UNIVAC 1108

Computes Rayleigh-Morse bottom reflection coefficients, also phase changes of the reflected and
transeitte . acoustic wave. Author - J.C. Reeves.

Naval Undersea Center Copy on file at NODC (listing, documentation)
Pasadena laboratory

3202 E. Footh1ll Blvd.
Pasadena, CA 91107

Light and Sound Instruction D Langrage - FORTRAN
Hardware - IBM 7074

Coaputes the convergence zone parameters using the Vy method (equations of Donald Cole), by
one-degree quadrangle, by month, and by season. O0S No. 20112, Author - M.(. Church.

Data Systems Office Available from originator only
U.S. Naval Oceanographic Office
Washington, DC 20373 Telephone (301) 763-1449
Propagation Loss Language - FORTRAN V
$1587 HRardware - UNIVAC 1108/CalComp or Stromberg-

Carlson 4060 plctter

Produces printed tables and plotted contours of single-frequency near-surface propagation loss.
NUSC/NL Technical Memorandum No. 2070-356-70 and memo seriel PA4-101l, 2 May 1973.

T.A. Garrett Availsble from originator only

Naval Underwater Systems Center

New London, CT 06320 Telephone (203) 442-0771, ext. 2991
AMOS Propagation Loss Language - FORTRAN V
51797 Hardware - UNIVAC 1108/Stromberg-Carlson

4060 plotter
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Couputes and plots AMOS +nd modified AMOS propagation loss as a function of range, frequency,
or depth. NUSC Technical Memorandum PA4-225-71 and memo serial PA4-i01, 2 May 1973,

T.A. Carrett .
Naval Underwater Systems Center

New iondon, CT 06320 Telephone (203) 442-0771, ext. 299i

Available from originator oanly
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SOUMD VELOCITY

Sound Speed Computation Model Language ~ FORTRAN
SOVEL . Hardware ~ CDC 3100/CDC 3200/CDC 1604/32K
14 bit words/l tape unit

Computes sound speed from salinity-temparature-depth data., LPRF Prog'am Note 10, "Program
SOVEL," by T. Laevastu.

Taivo Laevastu Available from originator only
Environmental Frediction

Research Facility
Naval Postgraduate Schonl

Monterey, CA 93940 Telephone (408) 646-2937
Sound Velocity Language ~ FORTRAN 1V-H
SONVEL Hardware - XDS Sigma 7

Subroutine computes the speed of sound in seawater from the temparature, salinity, and pres-
sure, according to W.D, Wilson's formulas.

Mary Hunt Available froa originator only
Woods Hole COceanographic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400
Sound Velocity: Wilson's Formula Language - FORTRAN
WLSND, SVELFS, VELPRS Hardware - IBK 360-C>/2218 bytes (object forw)

Computes sound velocity using Wilson's equatinns. WLSND is used when pressure is ccmputed from
depth and FS 18 computed from salinity. SVELFS is used when pressure is computed from depth
and FS is tiie entering argument; in this case, r3 is usually computed in SIGMAT. VELPRS is
used when pressure is not computed but 1s an enc2ring srgument; atmospheric pressure is fu-
cluded; successive computation start'ng at the occan is not necessary here. Author - Robert
Van Wie.

Ocearographic Seivices Branch Copy on file at NODC
National Oceanographic Data Center
NOAA/EDS
Washington, DC 20235 Telephone (202) 634-7439
Depth Correctio. Language - FORTRAN IV
MTCOR Hardware - XDS Sigma 7/1419 32 bit words

Calculates Jepth correction fc.: sound velocity using Matihews® tables. Established coefficieuts
are used to approximate Matthews' tables. The Matthews' table number 1-52 must be specified.

Robert C, Groman Available from originator only

Woods Hcle Oceanographic Institution

Woods Hoie, MA 02543 Telephone (617) 548-14C0O
Sound Velocity Language - FORTRAN

Hardware - UNIVAC 1108/6,100 36 bit words

Adjusts sound velocity values for marine sediments, as recovered from laboratory velocimeter,
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o to in situ cond!tions of temperature, pressure, and salinity. Wilson's formula for sound speed
in water is used to apply corrections.
Jogseph Kravitz Copy on file at NODC (deck with documentation)
U.S. Naval Oceanographic Office
. Washington, DC 20373 Telephone (202) 433-2490
Sonic Velocities through Solid Samples Language - ALGOL.
DSDP/SONHAM Hardware - Burroughs 6700/7¥. words
(;onphtes sonic velocities through solid samples from technicians' data taken from a Hamilton
. frame device (Dr. Edwin R. HamJltun. Naval Unde-gea Ceater, San Diego, CA 92132), and inter-
prete a key associated with each sample which defines its origin. Input: Omne card file for
: the velocity aata and key, and another .ard file for interpreting the key. Output: Listing
! with option for punched cards; listing includes five superimposed histograms of velocities at
ditferent levels of refinemen:.
. Peter B. Woodbury Available from originator only
Deep Sea Dxilling Project
Box 1529
La Joll., CA 92037 Telephone (714) 452-3256
Light and Sound Instruction B Language - FORTRAN

Hardware - IBM 7074

Computes the harmonic mean sound velocity, travel time, and correction ratio at 100-fathom
depth intervals by one-degree square. OS No. 20111. Author ~ M.C. Church.

Data Systems Office Lvailable from oilginator only
U.S. Naval Oceanographic Office
Waghington, DC 20373 Telephone (301) 763-1449
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Continuous Gradient Ray Tracing system Language ~ FORTAN V
CONGRATS Hardware ~ UNIVAC 1108/50K 36 bit words/Disk

drum with 250K vords/2 tape
units/CalComp lotter

Draws ray diagrams, computes eigenrays, and calculates propagation loss and reverberation. Uses
rly tracing method in which sound speed is represented as a function of depth with a continu-
ous gracient, and the ray equations can be integrated in closed form. Input: Sound speed
profile, bottom profile, sonar and target geometry, frequency, beam pattarus, pulse length
(number of these required depends on output desired). Output: Ray diagrams, propagation loss
vs. range, pulse shape at a point, reverberation vs. time. NUSL Report No. 1052, “CONGRATS I:
Ray Plocting and Eigenray Generation" by H. Weinberg, Oct. 1969; NUSL Report No. 1069, “Con-
tinuous Gradient Ray Tracing System (CONGRATS) II: Eigenray Processing Programs,” ny J.S.
Cohen ard L.T. Einstein, Feb. 1970; NUSC Peport No. 4071, “"Coutinous Gradient Ray Tracing Sys-
tem (CONGRATS) IIl: Boundary and Volume Reverberation,” by J.S. Cohen and H. Weinberg, April
1971; and other reports.

Henry Weinberg or Jeffrey S. Cohen Available from originator only
Naval Underwater Systems Center
Rew London, CT 06320 Telephone (203) 442-0771, ext. 2589 or 2989
Acoustic Performance and Evaluation - Language — FORTRAN
Digigraphics, APE-DIG1 Hardware - CDC 3300/64K/CDC 274 Digigraphics

console, controller, software

The model simulates and displays, on a real time basis, the acoustic propagation characteris-
tics of any given ocean medium including ray paths, intensity loss ve. range curves, and iso-
loss contours. 1Includes provisions for transducer patterns, target characteristics, and cer-
tain receiving circuit characteristics. Input: Ocean profile (SUP, BT), operating frequency,
db levels for isu-loss conrours. Graphic and tabular output. The math model employed is a
substantial extension of an ORL program and is based on the theory of ray-path acoustics as
presented in "Physics of Sound in the Sea” and a work by Officer; also included are the works
of Schulkin and Marsh for adsorption coefficients, Wilson for sound velocity calculetions, and
two Vitro Laboratory studies of Torpedo MK48 acoustic performance. NUSC TH 130, "Operatior
Procedures for Exercising the Acoustic Performance and Evaluation-Digigraphics Simulation
Model (APE~DIGI)," July 1971.

Ronald P. Kasik Available from originator only
Naval Underwater Systems Center
Newport, RI 02840 Telephone (401) 841-3435
Ray Path Language - FORTRAN
$0434B Hardware - UNIVAC 1108/30K/CalComp Plotter

Produces plots of travel vs. range for D, SR, BR, SRB, BRS, SBSR, BSBR paths, grazing angles
for first three buttom bounce paths. Estimates ray paths and travel times by anrroximating
true profile with linear segmented profile. Input: Source, receiver configuration, velocity
profile, and plot requirementa.

Yeter D. Herstein Available from originator only
Naval Underwater Systems Center
New London, CT 06320 Telepione (203) 442-0771, ext. 2375
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& Critical Acoustic Ratio

thor - C.M. Winger.

Data Systems Office
U.S. Naval Oceanographic Office
Washington, DC 20373

GRASS Uaderwater Acoustics
Prediction System

m's:mv DTSTOV
CTOUR VFC
VF rad CTOUR
f PRFPLT PRFPLT
SERPE} SERPENT
. RAPLOT RAPLOT
LOSSPLOT
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Language - FORTRAN
Hardware - IBM 7074

Determination of critical ratio of trigonometric functions of acoustic angles i{nvolved in con-
nection with the convergence interval for s 3-layer wmodel of the ocean. 0S No. 53483. Au-

Available from originator only

Telephone (301) 763-1449

Language - FORTRAN 63
Hardware - CDC 3800/Drum Scope 2.1 CalComp
Plotter

7,679 48 bit words
20,832 48 bit vords
27,452 48 bit words
11,622 48 bit words
36,784 48 bit words
12,118 48 bit words
19,543 48 bit vords

DTSTOV converts salinity, temperature, and deoth (STD) data to sound speed

profiles, using

Leroy's second equation (Eq. {7) in J. Acoust. Soc. Am. 46: 216-226, (1969}). Input: cards
and data-identifying parameters. Output: Profile ranges, latitudes, longitudes, depths,
temperatures, salinities, and sound speeds punched and/or printed. Pressures may be pri.t.
as an option.

VFC is used: To examine input bottom-topography and sound speed data for consistence and
physical meaningfulness; to extend all input sound speed profiles to the ocean bottom; to
perform earth curvature corrections; to determine derivatives of sound speed data. Two-
dimensional sound speed field is modeled using a combination of cubic spline and l{near
interpolation schemes. Input: Bottom topography in the form of non-uniformly spaced range-
depth pairs; sound speed profiles (possibly generated by DTSTOV); prograw control parameters
and data identification numbers. Output: A magnetic tape (coefficient tape) containing
corrected and extended sound speed profiles and their firsr and second derivatives and bottom
topography; a printer listing and printer plats of input and output profiles.

CTOUR generates three-dimensional isometric and contour plots of the sound speed fields. The
program interpolates value of sound speed at each point using a combination of cubic spline
and linear interpolation schemes, then calls contouring and isometric plotting routines.
Input: Magnetic (coefficient) tape generated by VFC; contour levels, control parameters, and
grid specifications. Output: A CalComp contour and three-dimensional {sometric plot of the
sound sgeed field; a printer listing of contour levels and values of sound speed at grid
interseciions.

PRFPLT guererates CalComp plots of sound speed profiles. The vertical gradients and curvatures
corresponding to a profile are plotted on the same graph as its sound speeds. A cubic spline
interpolation scheme is used. Input: Magnetic (coefficient) tape generated by VFC, program
control and data !dentification numbers on cards. Output: CalComp plots showing input data
points and effect of interpolation in depth.

SERPENT traces rays through a two-dimensional range and depth dependent sound speed field

. bounded by a flat surface and variable bottom topography; calculates random, coherent, and
statistical intensities for multiple riceivers at user-selected ranges and depths. An iter-
ative ray tracing scheme i{s used based upon expansion of ray depth, range, and sine in terms

of an increment of ray arc length. Iteration step size depends upon d d field in
» rave' vicinity. Input: Coefficient tape from VFC and cards containing source information,
receiver information, surface information, output requests, parameters governing ray fteration,
- run identification information,and bottom loss data. Output: A magnetic tape containing ray

statistics (optional), a magnetic tape containing transmission loss information (optional), a
printer listing of ray information, transmission loss information, etc.
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RAPLOT generates CalComp ray plots (ray depth ve. range from ray source). Input: The ray
statistics plot generated by SERPENT, control parameters on cards which select the number of
plots to be generated, the rays to be displayed on each plot, the plot size, scaling parame-
ters, etc. Output: Labeled CalComp plots showing rays and bottom profile and a printer list-
ing of input and control paraueters.

LOSSPLOT generates CalComp plots of transmission loss vs. range. Calculated and experimental
values of transmission loss may be di~,layed on the same plot. Input: Transmission loss tape
generated by SERPENT; control osres.cters and graph titles on cards; experimental measurements
or theoretical values of trans.tission loss on cards. Output: Labeled Calcomp plots of trans-
uission loss vs. range. If requ»sted, plots will display random, coherent, and statistical
losses tcogether with input experi-ental data or theoretical curves.

"GRASS: A Digital Computer Ray Trs:ing and Transmission Lcss Prediction System, Vol. 1 -
Over-all description,” NRL Report 7 21, Dec. 1973;"...Vol. 2 - User's Manual,”" NRL Report
7642, Dec. 1973.

John J. Corayn, Jr. Available from originator only

Naval Research Laboratory

Code 5493C .

Washington, DC 20375 Telephone (202) 767-3585
Sonar in Refractive Water Language - FORTRAN IV

Hardware - UNIVAC 1108/30K words

Traces sound rays, computes reverberation, computes acquisition laminae (vertical plane), in a
linear gradient or continuous gradient medium. Output: Tape to be used by program RAY SORT.
NUC Technical Puyblication No. 164, "Digital Computer Programs for Analyzing Acoustic Scarcl
Performance in Refractive Waters,” by Philip Marsh and A.B. Poynter, Dec. 1969, two volumes.
NUC Programs 800000 and 800001. See also NEWFIT and Pattern Function Calculations which pre~
pare input for this program.

Naval Undersea Center Aviilable from NTIS, Order * -. AD 863 777 and
Pasadena Laboratory AD 863 778, $6.00 each volume in paper,
3202 E. Foothill Blvd. $2.25 each volume in microfiche.

Pasadena, CA 91107

Sorts Sound Ray Data Language - FORTRAN 1V
RAY SORT Hardware - UNIVAC 1108/31K (450 instructions)

Sorts cercain sound ray data (from tape written by the "Sonar in Refractive Water" program) by
depth, tnitial ray angle, and depth-intersection number. (ee reference for above program)

Kaval Undersea Center Availsble from NTIS: See "Sonar in Refractive
Pagsadena Laboratory Water."

3202 E. Foothill Blvd.

Pasadena, CA 91107

Acoustic Ray Tracing Language = FORTRAN II
Hardvare -~ IBRM 7090

Calculates underwater sound propagation. Program requires input which describes the source,
the field, the surface, and the bottom. Output 1s a report on magnetic tepe which gives ray
path, slope, curvature, and length. Also given are reflection and extrema statistics, trivel
time, wave front curvature, and intensity. Technical Report No. 1470764.

Trident/ASW Library Available from NTIS, Order No. AD 605 328,
Arthur D. Litzle, Inc. $4.75 paper, $2.25 microfiche.

35 Acorn Park
Cambridge, MA 02140
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Ray Tracing “L:nguge = FORTRAN/Klerer-May USER language
rdware -

A series of 19 programs for the calculation of the acoustical field in long-range (several hun-
dred to several thousand miles), low-frequency underwater sound propsgiation in the deep ocean.
Involves the calculation of ray trajectories, and intensity calculations that are based on the
napping of ray densities iuto the far-acoustical field. Input from NODC data tapes or from
Fleet Numerical Weather Central cards. Technical Report 150, “The Hudson Laboratories Ray
Tracing Program," by H. Davis, H. Fleming, W.A. Hardy, R. Miningham, and S. Rosenbusm, June
1968. "Reference Manual," by M. Klerer and J. May, Hudson Lsboratories, Revised July 1965;
manual reprinted in above report.

The Hudson Laboratories of Available from NTIS: Order No. AD 678 759,

Columbia University $10.00 paper, $2.25 microfiche.
145 Palisade Street
Dobbs Ferry, NY 10522

RAYTRACE Language - FORTRAN IV
Hardware - XDS Sigma 7/CalComp plotter

RAYTRACE is a straightforward, easy~-to-use acoustic ray tracing program which produces s plot
and a listing. The user specifies a sing:e-valued velocity profile, source depth, maximum
range, a range increment at which points are computed and the length of the plot axes in
inches. All axis gcaling and labeling is done automatically. The discrete velocity profile
supplied 18 amoothed by linear interpolation. Rays are constructed as arcs of circles batween
profile depths. At surface and bottom rays are reflected according to the equal angle law.
Any number of rays with different initial angles measured from the horizontal may be plotted.
In addition to the plot output, RAYTRACE produces the following printed output for each ray at
integral multiples of the specified range increment: (1) range; (2) depth of ray at that
range; (3) angle of the tangent to the ray at that range meagured from the herizontal;

(4) total travel time from the source to that range along the ray; (5) total distance from the
source to that range along the ray path. Wwhenever a vertex occurs on a ray, the range is set
to that of the vertex, an outout point is computed, and incrementing of output v~ange continues
from that of the vertex. Originally written by C. Olmstead, the program has been modified by
Bergstrom, Fink, M. Jones, and R.C. Spindel.

Woods Hole Oceanographic Institu—~ Copy oa file at NODC (listing, documentation)
tion

Woods Hole, MA (2543
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NAVIGATION AND CHARTING

Plots Maps, Grids, Tracks Language -~ FORTRAN IV

MAP Hardw. re - IBM 360-65/CalConp, Houston Omni-
graphic, or Gerber plotter/2 tape
units

Generates & plot tape to drav a map according to the user's specifications of latitude and lon-
gitude, projection, kind of grid, and size of map. Projection options: Mercator, Miller,
square, cylindrical stereographic, Lanbert equal-area cylindrical, sinusoidal equal-ares, flat-
polar sinusoidal equal-ares, Mollweide homolographic, and Lambert Conic Conformal. Grid lines
and coastal linea are drawn at the user's option; i{f coastal lines are plotted, a land mass
data tape is needed. There is an entry which returns (x, y) plotter coovdinates for latitudc
and longitude of a point, enabiing the user to plot station positions, ship's track, etc.

Ruth McMath Available from originator only
Department of Oceanography

Texas Atd University

College Station, TX 77843 Telephone (713) 845-~7432

Astronoaic Position, Azimuth Method Language - FORTRAN IV (M c¢r G)
Hardware - IEM 360-65/38K bytes

Calculates the latitude and longitude of an astronomic observation station, given weasured hori-
zontal angles between stars and fixed mark along with observation times. A set of observation
equations is solved by the method of least squares to obtain corrections to aasumed values of
latitude, longitude, and the azimuth of the reference mark, as well as probahle errors for

these three quantities. The aujustr:nt is {terated five times or until the corrections become
leas thar 0.005 seconds, either of which causes a program heit. Output: A table of inpuc in-
formation and & record of the process of refinement for each set of station data read in. A
previous version of this program vas written in ALGOL for the Burroughs 220, in single preci-~
sion. Author - Spencer Roedder.

Computer Center Division Copy on file at NODC (deck, documentation)
1.S. Geological Survey
National Center

Reston, VA 22092 Telephone (703) 860-7106
Satellite Rise and Set Times Language - FORTRAN IV
ALERT, ASORT Hardware - 1BM 1130/5836 words (ALERT), 12040
words (ASORT)

Calculates the rise and set times and time of closest approach of satellites. Output: Listing
of ALERT information and punched cards for next program, ASORT sorts the output of rise times
of satellites from program ALERT into chronological order. A listing is printed on the IBM
1132. FRB Manuscript Report No. i071,by C.A. Collins, R.L.K. Tripe, and S.K. Wong, Dec. 1969.

Pacific Biologti_.al Station Copy on file at :NODC (listing, documentation)
Fisheries Research Board of Canada

P. 0. Box 1)0

Nanaimo, B. . VIR 5K6

Satellite Navigation Language - FORTRAN/Assembler
Hardware - IBM 1800

A set of programs for various aspects of sattellite navigation. The programs fall naturally

into two sections: those involved in the on-linc reduction of data from the satellite, and
those involved in the snalysis, both on-line and off-line. NIO Report N. 20, Aug. 1969.
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Nstional Institute of Oceanography Copy on file at NODC (listicg, documestation)
Wornley, Godalming, Surrey, England

Loran/Decca Coordinates Calculation Language - FORTRAN 1V
HNAV Hardware - IBM 1800

Given a Decca, Loran-A. or Loran-C fix, calculates the latitude snd longitude. The method for
a hyperbolic systeam with separate master is used for all cases. The constants tor the hyper-
boloids are calculated in meters for both Loran and Deccs, thus allowing a fix to be calculated
if one Loran reading and one Decca reading are known. NIO Progranm No. 165. Uses SDANO and
other subroutines. author - M. Fasham.

Naticnal Imrtitute of Oceanography Copy on file a*~ NODC (1listing, documentatiom)
Wnrmley, Gocalming, Surrey, England

Loran/Decca File Initialization Language - FORTRAN IV
HNV]1 Hardware - IBM 1800

Given input data on a master-slave pair, HNV1 calculates certain geodetic values and stores
them on a tape file for later use by program HNAV. NIO Program No. 164. Author - M. Fasham.

National Institute of Oceanography Copy on file at NODC (listing, documentation)
Woraley, Godalming, Surrey, England

Geodetic Distance and Azimuth Language - FORTRAN IV
SDANO Hardware - IBM 1808

Given the geographical coordinates of two points, this subroutine calculates the geodetic dis-
tance and azimuths between them. Based on the method of E.S. Sodano for a non-iterative solu-
tion of the inverse and direct geodetic problems. NIO Program Nc. 46. Author - M. Fashaa.

National Institute of Oceanography Copy on file at NODC (listing, documentation)
Wormley, Godalming, Surrey, England

General Map Projection Language - MAD
Hardware -~ TIBM 7090/CalComp 763 plotter

Conversiou or generation of latitude and longitude values to map projection coordinates. In-

cludes all commonly employed projections of sphere. Oblique cases may be sutomatically ob~-
tained. Author - W.R. Tobler.

Departnent of Geography Copy on file at NODC (listing, documentation)
University of Michigan
Ann Arbor, MI 48104

Finite Map Projection Distortions Language - MAD
Hardware - IBM 7090

Programs and subroutines to estimate the errors introduced by the substitution of map projec-
tion coordinates for spherical coordinates. Stacistical computations of finite cistortion are
related to Tissot's indicatrix as a general contribution to the analysis of map projectioms.
Technical Report No. 3, "Gecgraphical Coordinate Computations, Part II," by W.R. Tobler, Dec.
1964.
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Deparctment of Geography Copy on file at NODC (above report)
The University of Michigan
Ann Arbor, MI 48104

Plots Mercator Grid Langudge - FORTRAN
CHART Hardware - IBM 1800/16K words/Plotter

Produces Mercator grid on 30-inch drum or flatbed plotter, with various scale and tick mark
options. Input: Card defining upper right coordinate of chart.

Michael Moore Available from originator only
Scripps Institution of Oceanography
P.O. Box 1529

Ls Jolls, CA 92037 Telephone (714) 452-4194
Navigational Satellite Pasges Language ~ FORTRAN
ALRTX Hardware - 1BM 1800/16K words

Given satellite orbital parsmeters and station descriptinn cards, produces listing of satellite
passes to occur for a given area and time.

Michael Moore Available from originator only
Scripps Institution of Oceanography
P.0. Box 1529
Ls Jolla, CA 92037 Telephone (714) 452-4194
Loran or Omega Conversion Language - FORTRAN 1V
GEPOS . Hardware - HP 2100S/Keyboard/Paper tape reader

Converts loran-C or Owega information from line-of-position reading to geographic coordinates
or geographic coordinates to line-of-position, using method described in Naval Oceanographic
Office Informal Report NO, N-3-64 by A.C. Campbell. Input: Line-of-position readings, time,
date, icitialization parameters; designed to process EPSCO 4010 data logger pape~ tapes. Out-
put: Listings of converted geographic coordinates and magnetic tape +.th same data in a format
compatible with plotting program TMERC.

Chris Polloni Available from originator only
Woods Hole Oceanographic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400
Cruise Track Language - FORTRAN IV
TMERC Hardvare - HP 3100A/16K words/Keyboard/CalComp
Plotter

Dravs 8 Mercator chart and cruise track from ravigation data. Data format is fixed, compatible
with program GEPOS. Input: Geographic coordinates and time (normally GMT).

Chris Polloni Available from originator only
Woods Hole Oceansgraphic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400
Transformation of Spherical Coordinates Language - FORTRAN 1V
ROTGUT Hardware - XD5 Sigma 7/5,500 words

Performs various operations using transformation of spherical coordinates. Output: Rotation
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about a pole, transformation to the new coordinate systeam, weighted or unweighted mean pole
coaputation using Fisher's distribution, rotation for closeat approach and pole of best small~
circle fit.

Christine Wooding Available from originator only
Woods Hole Oceanographic Institur.ion
Woods Hole, MA 02543 Telephone (617) 548-1400

Sum of Finite Rotations on a Sphere Language - FORTRAN 1V

SUMROT Hardware - XDS Sigma 7

Using coordinate trarsformation, calculates the sum of finite rotations on a sphere. Requires
the latitude and long®tude of the pole of rotation, and amount of rotation for each set. Out-
put: Listing of the input rotations plus the resultant rotation and its tensor.

Christine Wooding Available from originator only

Woods Hole Oceanographic Institution

Woods Hole, MA 02543 Telephone (617) 548-1400
Loran Fix Language - FORTRAN
LRFIX Hardware - IBM 1800/16K words

Produces position fix from station positio. and reading pairs cards.

Michael Moore Available from originator only
Scripps Institution of Oceanography
P.0. Box 1529

La Jolla, CA 92037 Telephone (714) 452~4194
Earth Spherical Sobroutines Language - FORTRAN
ESTCH, ESTC2, ESTPL Hardware - IBM 1800

ESTCH converts earth spherical to plotter coordinates. Input: Decimal latitude and longitude.
Output: Chart position for a call FPLOT (I, X, Y). ESTC2 converts earth spherical to plotter
coordinates with inside check. Input and output: Same as ESTCH. USTPL converts earth spher-
ical to polar coordinates; not vilid for over 200 miles, or over the poles. Input: Starting
latitude and longitude, end letitude and longitude. Outpuc: Distance (miles), angle (Jegrees)
relative %o true North (decimal units).

Michael Moore ) Available from originator only
Scripps Institution of Oceanography
P.0. Box 1529 -

La Jolla, CA 92037 Telephone (714) 452-4194
Plan Course and Schedule Language - FORTRAN
CRUIS and Subroutines Hardware - IBM 1800/16K words

CRUIS is used to plan steaning and station time and fuel consumption. Subroutines: SATILB cal-
culates the distance between two points by either great~circle sailing or Mercator sailing,
wvhichever makes the most sense. SAILG calculates great-circle distarce and courses: SAILM
calculates rhunbline (Mercator) course and distance.

Michael Moore Available from originator only
Scripps Institution of Oceanography
P.0., Box 1529

La Jolla, CA 92037 Telephore (714) 452-4194

106




- e = g

L Gol adia? SRR G G D e N I TR R NPy VI Sy S SRR A ok’ i o ket
Degree Conversions Language - FORTRAN
DEGFR, DEMI Hardvare -~ IBM 1800

DEGFR converts integer degrees and real minutes to real degrees. DEMI coanverts decimal degrees
to integer degreea and decimal minutes.

Michael Moore Avallable from originator only
Scripps Institution of Oceanography
P.0. Box 1529

La Jolla, CA 92037 Telephone (714) 452-4194%
Mercator Degrees Language - FORTRAN
DMRCT Hardware - IBM 1800

-Froa latitude in degrees, gives Mercator projected latitude in degrees. Expansion (continued

fraction) + 77 degrees.

Michael Moore Availatle from originator only
Scripps Institution of Oceanograhy
P.0. Box 1529

La Jolla, CA 92037 Telephone (714) 452-4194
Magnetic Field Components Lai.guage - FORTRAN
MAGF1 Hardware - 1BM 1800

Converts latitude (N+), Longitude (E+) to colatitude and east longitude. Input: GCeoid lati-
tude, longitude, date (years and decimals of a year). Output: Magnetic field (gammas), north
compponent and east component of magnetic field, vertical component of magnetic field.

Michael Mcoore Available from originator only
Scripps Irstitution of Oceanography
P.0. Box 1529

La Jolla, CA 92037 Telephone (714) 452-4194

Annotated Track on Stereographic Projection Language - FORTRAN
ANNOT Hardware - CDC 3600/3800/CalComp Plotter

Plots an annotated track (bathymetry or magnetics data) along a track (navigation) on a stereo~
graphic projection.

. James V. Massirrill Available from originator only
Environmental Sciences 3ection
Naval Research Laboratory

Washinzton, DC 26375 Telephone (202) 767-2024
Annotates Chart Language - HP FORTRAN IV under RTE
CORBT Hardware - HP 2100S/15K words

Reads position and bathymetry inform:-ion from a disk file and annotates the depth on a Merca-
tor chart at the position given. T[his 18 a revision of the bathymetry processing section of
program OCEANO written by the NRL Pcopagatisn Branch.

Robert 4. O'Brien, Jr. Availsole from originator only
Shipboard Computing Group, Code 8003

Naval Rescarch Laboratory .

Washington, CC 20375 Telephune (202) 767-2387
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Bathymetric or Magnetics Chart Langusge -~ HP FORTRAN 1V under RTE
PROFL Hardware - HP 2100S/10K words

Plots bathymeiric or msgnetic data as a function of distance along track or distauce on a Mer-
cator chart. The data file (disk) is read,and the track length or chart distance is calculated.
The dependent variable is then plotted against this value,

Robext A. O'Brien, Jr. Available from originator only
Shipboard Computing Group, Code 8003
Naval Research Laboratory

Washington, DC 20375 Telephone (202) 767-2387
Mercator Chart Digitization Language - HP FORTRAN under RTE
ANTRK Hardware - HP 2100S/8K locations/Disk/

Sumnagraphic Digitizing Tablet

The operator digitizes the Mercator chart position, which the program converts to latitude and
longitude; tha annotated data vilue is then entered, and position and value are written on the
disk. Input: Information to define chart and the output of a digitizing tablet.

Robert A. O'Briem, Jr. Available from originator only
Shipboard Computing Greup, Code 8003
Naval Research l:zloratory

Washington, DC 20375 Telephone (202) 767-2387
. . a
Bathymetric Chart Digitization ' Langusge - HP FORTRAN IV under RTE
DSBTH Hardware - HP 21005/7200 locations/Disx/

Summagraphics digitizing tablet

Produces a disk file containing the digitized bathymetry values as a function of time; also
messages to the operator. The program has automstic procedures for redefining the origin when
the chart is shifted and when the recording imstrument changes phase. Input: Control informa-
tion necessary to define a coordinate axis and values from a digitizing tablet.

Robert A. O'Briem, Jr. Available from originator only
Shipboard Computing Group, Code 8003
Naval Research Laboratory

Washington, DC 20375 Telephone (202} 767-2387
Plots on Stereographic Chart Language - P FORTRAN IV under RTE
ANNOT Hardware - HP 2100S

Reads a disk file containing bathymetry and position, then annotates the depth information on
& stereographic projection chart at the position given. Modification of Woods Hole program.

iobert A. O'Brien, Jr. Available from originator only
Shipboard Computing Group, Code 8003
Naval Research Laboratory

Washington, DC 20375 Telephone (202) 767-2387
Plots Navigation Data Language -~ HP FORTRAN IV under RTE
OCEAN Hardware - HP 2100S/15K background words

Reads disk file containing navigation data and plots positions on Mercator chart. This is a
revision of the navigation processing in program OCEANO written by the NRL Propagation Branch.
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Robert A, O'drien, Jr. Available from originator only
Shipboard Computing Group, Code 8003

Naval Ressarch Laboratory

Waghiagton, DC 20375 Telephone (202) 767-2387

Long Base Line Acoustic Tracking Language - HP FORTRAN IV under RTE

Hardware - HP 2100S

Real-time local navigation using a bottom distri“uted acoustic transponder syst.m. Will navi-
gate the ship and a towed body. Input: Real-time data from the transponders y’ving ranges,
depth of towed body; also requires a sound spred profile and location of the transponders. Out-
put: Position of ship and/or towed body; inflormation is logged on magnetic tape.

J. Dean Clamons Available from originator only
Shipboard Computing Group, Code 8003

Naval Research Laboratory

Washington, DC 20375 Telephone (202) 767-2024

FAA Ploc Language - FORTRAN
Hardware - UNIVAC 1108/Concord Digital Plotter

Accepts three card images and a supplied set of FAA data cards as input. The output is a mag-
netic tape to drive the E-51, E-103, E-108 Concord Digital Plotters, using the echelon mode.

The end | voduct 18 & film positive with a plus symbol for the position of the FAA plots. The
Mercator, transverse Mercator, and Lambert conic conformal projection with two standard paral-

lels are the three projections which can be used to plot program outputs. 0.S. No. 65652. Au-
thors ~ Ronald M. Bolton and J. Parrinello.

Automsated Cartography Office, Available from originator ouly
Code NA

Defense Mapping Agency
Hydrographic Center
Washington, DC 20390

Distance and Azimuth Language - FORTRAN
CIRAZD Hardware - UNIVAC 1108

Finds the distance and azimuth between two points on the earth's surface when the earth is as-
sumed to be a sphere. 1f either pole 1s used for the center point, the angle given is with
respect to grid north. By use of trigonometric identities and absolute value functions, this

program. avoids many of the computational problems usually found in distance computations. O.S.
No. 55690. Author - Barry Turrett.

tomated Cartography Office, Available from originator only
Cod. NA

Zacense Mapping Agency
Hydrographic Center
Washington, DC 20390

Parametric Map Language - FORTRAN II
Hardware ~ UNIVAC 1108

Generates any hyperbolic navigation system by using parametric equations. Generates plotting
coordirates fcr loran-A, loran-C, Omega, and Decca charts. Will process all lattice lines that
fall within a specified geographic area. Can be displayed on any of the following map projec-
tions: Mercator, transverse Mercator, Lambert conformal coniec, oblique Mercator, polyconic.
0.S. No. 53012. Authors - R.A. Bolton, R.M. Bolton.
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Autonmated Cartography Office, Code
FA

Defenge Mapping Agency

Hydrographic Center

Washington, DC 20390

Loran to Geographic and
Geographic to lLoran Conversion

Available from originator only

Language - FORTRAN V
Hardwvare - UNIVAC 1108/15K words

Computes a geographic fix, given two loran resdings, or computes the time difference reading at
a given point for any two specified loran pairs. Uses Sodanc inverse method. Informal Mapu-

script Report IMR No. N-3-64.

Kay Fox

Navigational Science Division
Defense Mapping Agency
Hydrographic Center
Washington, DC 20390

Loran Coordinate Computation

Avajlable from originator only

Telephone (301) 763-1184

Language -~ FORTRAN V
Harliware -~ UNIVAC 1108/34K words

Computes charting coordinates along lines of latitude or longitude for loran hyperbolss at
specified intervals. Uses Lambert's method of computing the geodesic and involves convergeace
by iteration. Informal Manuscript Report IMR No. N-1-64.

Kay Fox

Navigational Science Divigion
Defense HMapping Agency
Hydrographic Center
Washington, DC 20390

Loran Skywave Correction

Available from originator only

Telephone (301) 765-1184

Language - FORTRAN
Hsrdware - /15K words

Computes the loran-A or loran~C skywave corrections over a spacified area. Uses Sodano irverse
method. Input: station positions, spheroid parameters, propagation velocity, area of coverage.
Output: For Loran A, the nighttime skywave corrections from master, frca slave, and from both;

for Loran C, the daytime corrections as well.

Kay Fox

Ravigational Science Division
Defense Mapping Ageacy
Hlydrographic Center
Washington, DC 20390

Individual Point Generator for Map
Projections ‘

Available from originator only

Tel.phone (301) 763-1184

Language - FORTRAN I1
Hardware - IBM 7074

Converts geographic positions to discr:te points in rectangylar ¢ jordinates on the following
projections: Mercator, transverege Mercator, gnomonic, polar stereographic, azimuth.l equidis-
tant, Lambert conformal conic (with one or two standard parallels), Lambert azimuthal equal
area polar, Lambert equal area cylindrical, Miller, albers equal-area coaic, rectified skew

orthomorphic, and oblique Mercator. Cartographic data may be produced in e!ther graphic or
tabular form. O0S No. 55646 main program (each of the 13 projection subroutines has its own
open shop number). Authors - Ronald Bolton, Louis Rowen, Gregory Vega. Informal report IR No.
69-23.

11¢




“Computer Programs and Subroutines for Automated Cartography” by J. Parrinello, March 1969.

Data Syatems Uffice Available frem originator only
U.S. Naval Occanographic Office
Washington, DC 20373 Telephone (301) 763-1449
Individual Point Generator for Distance Language - FORTRAN II
and Azimuth Computations Hardware - IBM 7074

Uses the geodetic latitude and longitude of two points to compute the distance and azimuth from

one point to the other. Results will pe in tabular form with the Jdistance in meters and tte

azimuth and back azimuth in degrees, minutes, and seconds. OS No. 65616. Author ~ R.M. Bolton.

Data Systems Office Available from originator only

U.S. Naval Oceanograph': Office

Washington, DC 20373 Telephone (301) 763-144%
Geodetic Datum Conversion Language - FORTRAN

Rardware - 1M 7074

Transforms reodetic coordirates from one datum to another by utilizing a given shift (in terms
of rectangular space coordinates) between the origins .f two datums and applying thic shift,
together with differences in the spheroidal parameters, in formvlas derived for this purpose.
0S No. 55305. Author - Robert M. Willems.

Dr<a Systems Office Available from originator only

U.S. Naval Oceanogri .hic Office

Washington, DC 20373 Telephone (301) 763-1449
Geodetic Datum Reduction Language - FORTRAN

Hardware - IBM 7074

Reduces geodetic positions from one geodetic datum to another by use of the Vening Meinesz ejqua-
tions. The preferred datums involved are European datum, North Amerjican datum, and Tokyo datum.

0S8 No. 55301. Author - D.J. Findlay.

Data Systems Office Available from originator only

U.S. Naval Oceanographic Office

Washington, DC 20373 Telephone (301) 763-1449
Geodetic Posit:ion Computation and Plot Language - FORTRAN

RHardware - IBM 7074

3
Computes geodetic positions at desired intervals along incresmental or miscellaneous azimuths.
Option to plot or list. Plot uses the LAMB subroutine with « 0 standard parallels. 0S No.
55321. Author - Merle L. Nelson. An informal report IR No. ¢9-35 lists this and addational
programs and describes procedurus for production of secondary phase correction charts and
tables. These supplementary programs, written by Edwin Stephbenso.. and Barbara Gray, are in
7074 Autocoder or FORTRAN.

Data Systems Office Copy on file at NODC (Above report; includes
U.S. Naval Jceanographic Office listing)
Washiugton, DC 20373 Telephone (391) 763-1449
Astronomic Latitude Language - FORTRAN
Hardi..are -
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Programs for determination of first-order astronomic lat{tude by the Sterneck method and also
by the method of "Polaris and South Star"; subroutines for the Baldini, the Garfinkel, and the
U.S. Coast and Geodetic Survey (now National Ocean Survey) refraction models. iInformal report
IR No. 68-21, "Investigations in Determining Astronomjc Latitudes and The Computer Programs,"
by Larry Borquin, April 1968.

Data Systems Office Copy on file at NODC (Above report, includes
U.S. Naval Oceanographic Office listing)
Washington, DC 20373 Telephone (301) 763-1449

Sounding Plot Language - FORTRAN

Hardware - CDC 3100/1BM 7074/CalComp plotter

Accepts lorac, loran,or Raydist lane values, plots ship's track and soundings in UTM mode. OS
No. 58419, Author - G.R. Bills.

Data Systems Office Available from originator oaly

U.S. Naval Oceanographic Office

Washington, DC 20373 Telephone (301) 763-1449
Single Integration Language - FORTRAN

Hardware - IBM 7074

Equally spaced time series data are integrated once using Tick's method. The data must be sam-
pled at a rate of at least twice the Nyquist frequency. Informal report IM No. 66-36. 0OS No.
66-36. Author - E.B. Ross.

Data Systems Office Available from originator only

U.S. Naval Oceanographic Office

Washington, DC 20373 Telephone (301) 763-1449
Sodano Inverse Language ~ FORTRAN

Hardware -~ CDC 3100

Computes the normal section length and the forward and reverse azimuths of the geodesic between
two points for which the geographic coordinates are known. This computation 18 useful im deter-
wining azimuth and distance between triangulation stations for which geographic positions hLave
been determined but which are not connected by direct observation. O0S No. 4326. Authors -
Andrew Campbell; modified by C.E. Pierce.

Data Systems Office Copy on file at NODC (Deck, aocumentation)
U.S. Naval Oceanographic Office
Washington, DC 20373 Telephone (301) 763-1449

Adjusts a State Plane Coordinate Traverse Language - FORTRAN 1V

Hardware - IBM 360-30/1BM 2311 disk/65K bytes

Computes a plane-coordinate traverse adjustuent using condition equations and the method of
least squares. The normal equations are solved using the Cholesky method. The program will ad-
just a netwerk with as many as 250 stations, 600 observed directions, 250 measured distances,
and 99 condition equations. It is limited tu either a Lamber or traverse Mercator projection.
Corrections are supplied for the reduction of observed data to grid data and options are avail-
able for various types of azimuth and position contrcl. Documentation, "A Computer Program to
Adjust a State Plane Coordinate Traverse by the Method of Least Squares" by Jeanne H. Holdahl
and Dorothy E. Dubester, Sept. 1972.
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Joseph F. Dracup Copy on file at NODC (Above report; includes
National Geodetic Survey, NOAA/NOS listing)

6001 Executive Boulevard

Rockville, MD 20852 Telephone (301) 496-8650

Geodesy, Marine Surveying and Mapping, Language - FORTRAN IV
Nautical and Aeronautical Charting Hardware - 1BM 360-65
NOS SCIENTIFIC SUBROUTINE SYSTEM

The purpose of this system is to make accessible the tools to accelerate and sirplify solutions
to various scientific problems encountered in the National Ocean Survey disciplines. The user
may use the system in the development of his subroutine library. Several aspects were consid-
ered in the design and organization of the subroutines so that this purpose could be accom-
plished. The subroutines were designed so the user need be concerned only with th: input a.d
output parameters, not with the internal design of the subroutine. The reference io any sub-
routine by the problem program is straightforward, thus minimizing ucer effort. [he subrou-
tines 1re purely computational in function and do not contain any reference to input or output
operation. The problem program must be designed so that it contains whatever input/output op-
erations are needed for the solution of the problem. Some routines are in double precision
mode to optimize accuracy of the computations; the problem program must be designed to meet
this requirement. Although the subroutines are FORTRAN IV programs, there is no restriction
on the symbolic programing language which may be used in the problem. The subroutines are
uniformly documented and are accompanied by comment statements in sufficient detail to permit
the user to gain familiarity with the technique. and method of use of the routine. Following
are descriptinns of individual subroutines:

ANGLE converts an angle expressed {n seconds of arc to degreex minutes, and seconds of arc.

The angle,which may be positive or negative, is partitioned ' o its divisions by successive

approximations for each of the divisions. A table is then s airched for adjusting the decimal
seconds to the desired precision to be used in the user's 'allaile routine. (894 bytes)

ANLIS computes the long distance or geodetic distance and azimuths between two stations whose
geodetic pos:tions are known. Evaluation is based on equations of the Andoyer-Lambert method
for solving tae inverse position problem. This method is valid for distances up to 6000 miles.
(5612 bytes)

APCIN computes the state plane coordinates from geographic positions and the inverse for sta-
tions in zones 2 to 9 of the Alaska plane coordinate system. (6524 bytes)

APCWN computes the state plane coordinates from geographic positions and the inverse for sta-
tions in zone 1 of the Alaska 'lane coordinate system. (4388 bytes)

APOLY ccmputes the American polyconic grid coordinates of a station from geographic positions
and the inverse. (4320 bytes)

CGSPC computes the geodetic position (latitude, longitude) and azimuth of an observed station
from a station of known geodetic position, with azimuth and distance to Lh. observed station
given. Evaluation is based on equations for the forward position computation and is valid for
distances up to 600 miles. (2606 bytes)

CUBIC approximates a third-order curve by interpolating coordinates betw2en given points. The
evaluation is based on a method which expresses a cubic curve by using two parametric equations
and then choosing values for the parameters in the two equations. (1926 bytes)

EXCES computes the spherical excess of a spherical triangle as determined from two angles and a
side opposite one of them. The method is valid for triangles whose sides are less than 109
miles in length. (884 bytes)

GMLIC computes the geodetic distance and azimuths between two stations whose geoletic positions
are known. Evaluation is based on equations of tiie Gaubs midlatitude method for solving the
inverse position problem. This method is valid for distances up to 600 miles. (2452 bytes)

HIFIX computes the hyperbolic coordinates of a ship expressed in HIFIX phase differences from
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geographic positions, and the inverse. Evaluation is based on Campbell's equations to deter-
mine the geographic position of ship from HIFIX phase differences. (5662 bytes)

LORAN computes the hyperbolic coordinates of ship expressed in loran time diffcrences from geo-
graphic positions, and the inverse. The program is applicable to loran-A, loran-C, or a mix-
ture of the two systems. Two configurations of fixed stations may be used. In the triad con-
figuration, two pairs of fixed stations are used, each pair having one station, the master sta-
tion, in common, and a slave station. In the tetrad configuration, two pairs of fixed stations
are used, each pair having a separate master station and a slave statfon. Evaluation it based
on Campbell's equations. (6444 bytes)

OMEGA computes the hyperbolic coordinates of a ship expressed in Omega lanc values from geo-
graphic positions, and the inverse. Evaluation is based on a modification of Campbell's equa-
tions. (5708 bytes)

SODIN computes the geodetic distance and azimuths between two stations whose geodetic positions
are known, using the Sodano method for solvi-g the inverse position problem. This method is
valid for distances up to 6000 miles. (4622 bytes)

SODPN computes the geodetic position (latitude, longitude) and azimuth of an observed station
from a station of known geodetic position, with azimuth and distance to the observed station
given. Evaluation is b'sed on equations of the Sodano method for solving the direct position
problem. This problem i{s valid for distances up to 6COC miles. (4986 miles)

TPFIX computes the geographic position, forwavd azimuth, back azimuth, and distance of an ob-
serving station using angles cbserved at that station to three fixed stations whose geographic
positions are xnown. The computations include the effect of spherical excess. Evaluation is
based on the method of resection to determine the position of an unknown station. (3178 bytes)

UTMCO computes the universal transverse Mercator (UTM) grid cocrdinates of a station from geo-
graphic positions, and the inverse. This routine is designed to work for UTM zones 1 to 60,
zone width 6 degrees, in both the Northern and Southern Hemispheres, within the latitude band
of 80 degrees and 30 minutes north to 80 degrees and 30 minutes south, and 5 degrees and 45
winutes plus or minus from thz central meridian of the major UTM zone. (7930 bytes)

Milton Stein Copy on file at NODC (User's Guide; includes
ADP Programing Branch listing)

National Ocean Survey, NOAA

6001 Executive Boulevard

Rockville, MD 20852 Telephone (301) 496-8026

Computes Geographic Positions Language - SPS
Hardware - IBM 1620

Computes geographic positions, given starting pou’.ion, azimuth, and length on any one of six
spheroids. Three types of computations can be obtzined: single positions, a loop, or a tra-
verse., Control is by job card. Length input may be in meters, feet, statute or nautical
miles, or electronic lanes. USGS Program No. 15.

ADP Programing Branch Cors on file at NODC (listing, ducumentation)
National Ocean Survey, NOAA

6001 Executive Boulevard

Rockville, ¥D 20852

LORAN C (Version 2) Language ~ SPS
Hardware - IBM 1620/100K#

Computes tables giving the points of intersection of LORAN C hyperbolas with meridians and/or
parallels of the earth spheroid. Microsecond values are computed at intervals varying from

1 1/4 winutes to 20 minutes for ary or all of four possible pairs of stations. Program can
also be used to compute microsccond values at grid intersections. #*Can be modiffed for use on
1BM 1620 of 60K capacity.
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Compute Great-Circle Path

GCIRC

ADP Programing Branch Copy on file at NODC (listing, documentation)
National Ocean Survey, NOAA

6001 Executive Boulevard

Rockville, MD 20852

Language -~ FORTRAN IV-G
Hardware - IBM 360-65/1200 bytes

Couputes distance (nautical miles) and initisl course (degrees) of a great-circle path between
tvo locations. Requires subroutines COS, SIN, ARCOS. Author ~ Ralph Johnson.

Oceanographic Services Branch Copy on file at NODC

National Oceanographic Data Center

NOAA/EDS

Washington, DC 20235 Telephone (202) 634-7439
Map Projections and Grids Language ~ FORTRAN 1V

MAP

Hardware - IBM 360-40/CalComp 763 plotter

Provides s wide variety of map projections and grids to facilitate the display of geographical

deta.

The subroutine has been written in as modular a form as possible to allow for ease of

insertion or deletion of routines. Provides the Zollowing projections: Mercator, Miller,
square, cylincrical stereographic, Lambert equal-area cylindrical, flat-polar equal-area sinu-
soidsl, equal-area sinusoidal, Mollweide homolographic, polar stereogrsphic, Lambert equal-
area polar Colligan's equal-area projection of the sphere, azimuthal equidistant, transversed
sinusoidal. transversed Mollweide. Author - John O. Ward.

Oceanngraphic Services Branch Copy on file at NODC (tape, including land mass
National Oceanographic Data Center data file, and documentation)
NOAA/EDS
Washington, DC 20235 Telephone (202) 634-7439
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GRAPHIC DISPLAY

Vertical Bar Graphs Language - MASTER FORTRAN
Hardware - CDC 3300/34 17K words/CalComp
Plotter

Reaus and edits bar graph parameters and data; calls the CalComp software which generates a
plot tape. The CalComp Plotter draws the graphs as vertical bars for any set of data which
has less than 101 items. The program uses numeric data and bar graph descriptive data as in-
put. Major parsmeter categories are X access, Y access, titles, groups, and bar labels. File
output is preduced on CalComp continuous line plotter which draws individual bars; bars may
have labels and may be shaded; there are four different types of shading.

James C. Cheap Availasble from originator only
Department of Water Resources

Computer Systems Division

1416 Ninth Street

Sacramento, CA 95814

X-Y Plots Language - FORTRAN
MUDPAK Hardvare - CDC 3600/24K words/CslComp Plotter

Generates plots of several dependent (y) variables vs. a common independent (x) variable. Nu-
meroug user options control type of plot, titling, etc. Exhaustively plots all data from
files, one plot per data set (data sets defined by change in key field value). Input: From

1 to 10 card or tape files, comprising 15 depeundent variables, file definition cards, plot axis
cards, title cards. Outpur: 1ll-inch or 30-inch CalComp plots (uses standard CCPLOT routine)
and diagnostic listing.

Peter B. Woodbury Available from originator only
Deep Sea Drilling Project
Box 1529
La Jolla, CA 92037 Telephone (714) 452-3526
Plotting Program Language - FORTRAN IV
PROFL Computer - CDC 3600

Plots data values against depth or other parameters.

David Wirth Available from originator only
Oceanic Research Division

Seripps Institution of Oceanography

P.0. Box 109

La Jolla, CA 92037

Dendrograph Language - FORTRAN, SSEMBLER
Hardware - IBM 360 . 370/45K for 360/CalComp
Plotte: and/or 132 character line
printe~

Draws a two-dimensional diagram depicting the mutual relationships :.mong a group of aobjects
whose pairwise sim{larities are given. Inpuz: A discance or correlation type matrix. Output:
Printer and/or CalComp plot of the dendrograph. This program is a wmodification of a program
by McCammon and Wenninger in Computer Contribution 48, Kansas Geological Survey. The changes
are dynamic storage allocation and printer plots. The size of the input matrix is limited by
the amount of core available; core is dyramically allocated at execution time.
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Dennis T, O, Kam Available from originator only
Havaii Institute of Geophysics

University of Hawaii at Manoa

2525 Correa Road

Honolulu, HI 96822 Telephone (808) 948-8952

L)

Beach and Nearshore Maps Language ~ FORTRAN IV
Hardware - IBM 1130/8K words

Topographic maps of the beach and nesrshore srea are computed and plotted based on nine pro-
files from a baseline across the beach. Profiles are spaced at 100-foot intervals along the
beach with survey points at five-foot intervals along each profile. Linear interpolation is
made parallel to the baseline between adjacent profiles. Numbers and symbols sre printed to
form the maps. Profiles for a series of days are used to print maps of erosion and deposition
by subtracting elevations for each day from the elevations for the previous day. ONR Tech.
Report No. &, "Beach and Nearshore Dynsmics in Eastern Lake Michigan," by Davis snd Fox, 1971.

William T. Fox Available from originator only
Williams College

Department of Geology

Williamstowm, MA 01267 Telephone (413) 597-221
X-Y Plots in a Flexible Format Language - FORTRAN
MEDSPLOT Hardware - CDC CYBER 74/60K octal words/

CalComp or Zeta Plotter

General purpose program to produce x-y ¢oordinate plots in a flexible format. Point and line
plots are available in either a time-sharing (interactive) or batch mode. The prime objective
of the program is to permit very flexible control over the plot size and labeling st run time
through the use of control cards. Input: (1) Control cards with plot description, (2) any
formatted BCD file with fixed length records containing one pair of x-y coordinates, on tape
or disk. Output: =x-y ccordinate plot and summary listing. The x-y coordinates are trans-
ferred directly from daté. User-controlled range checks and multiple plots can be obtained,
based on the sort sequence of a control field in each data record. This field will be in ad-
dition to the dara fields to be plotted. Can use either an off-line CalComp Plotter or an on-
line Zeta Plotter connected with a telephone line.

D. Branch Available from origirator only
Marine Environmental Data Service
580 Bootk Street

Ottawa, Ont. KIA OH3 Telephone (613) 995-2011
Plots Hydro Cast Data Language - FORTRAN IV
PLOG Hardware - IBM 1130/IBM 1627 plotter

Plots the results of hydrographic casts in a format suitable for publication. Produces 8 1/2-
by 10-inch plots of log (10) depth vs. temperature, salinity, and oxygen.

Pacific Biological station Copy on file at NODC (documented listing)
Pisheries Research Board of Canada

P. 0. Box 100

Nanaimo, B. C. VIR 5K6

. Plots STD Data Language - FORTR/N IV
STPOL Hardware - IBM 1.50/IBM 1627 plotter

Plots Jigitized STD data in a format suitable for publication The plotter draws and labels
axes and plots temperature and salinity vs. depth.
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Pacific Biological Statjon
Fisheries Research Board of Canada
P. O. Box 160

Nanaimo, B. C. VIR 5ké

Plots Temperature-Salinity
P3SALL

‘ Plots T-S and expanded T-S curves.
ture-oxygen curves.
Dec. 1969.

FRB Manuscript Report No.

Pacific Biological Station
Fisheries Researct goard of Canada
P. O. Box 100

Nanaimo, B. C. V9R 5Ké

Section Plotting

WP ATEEITN T ST 4 TP 7 L RN

Copy on file st NODC (documented listing)

Language ~ FORTRAN
Hardware - IBM 1130

Another program, PSAL3, plots oxygen, salinity, and tempera-

1071, by C.A. Collins, R.L. Tripe, and 35.K. Wong,
Copy on file at NODC (PSALL only, documented

listing)

Language - FORTRAN
Hardware - CDC 3100/PDP-8/CalGomp Plotter

The program uses the CDC 3100 plotting subroutincs to generate data for the PDP-8 plotting pro-

gram.

The user may specify a legend (up to 480 characters), label sizes, scale factors, the
paraméter to be plotted, snd the isopleths to be determined.
Comp 3l~inch plotter under control of the PDP-8,
CDC 3100 in modified CODC (MEDS) format or Bedford Institute format.
uged in conjunction with an interpolation function to dcotermine isopleth depths.

The plotting is done on a Cal-
Cruise data is read from magnetic tape by the
An iterative method 1is
The interpo-

lation function is described in a Bedford Institute report, BIO 66-3 (unpublished manuscript)

by R.F. Reiniger and C.K. Ross, Feb. 1966.

Director
Bedford Institute of Oceanography
P. O. Box 1006

Dartmouth, N. S. B2Y 4A2

Rorizontal Histograms
B1STO

Available from originator only

Language - FORTRAN IV-H
Hardvure - XDS Sigma 7

Produces horizontal bar histograms on a line printer for any variatle on magnetic tape in &

standard WHOI format.

Format dcscribed in a technical report, Ref. No. 69-55, “A Nine Channel

Digital Magnetic Tape for Storing Oceanographic Data,™ by John A. Maltais, July 1969.

Richard E. Payne
Woods Hole Oceanographic Institution
Woods Hole, MA 02543

Printer Plots
LISPLO

Lists and plots the data stored on WHOI format
Output is on the line printer. Three types of
sequence number, (2) angle and speed vs. time,
on a plus scale) vs. time.

Richard L. Payne
Woods Hole Oceanographic Institution
Woods Hole, MA 02543

Available from originator only

Telephone (617) 548-1400

Language - FORTRAN IV-H
Hardware - XDS Sigma 7

magnetic tape. See HISTO format reference.
plot are possible: (1) Variable vs. time or
and (3) two varisbles (one on a minus and one

Available from origirator only

Telephone (617) 548-1400
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Plot of Frequency Distribution Languige - FORTRAN IV-H
THISTO

dardwasre - XDS Sigma 7

Produces a two~dimensional frequency distribution of ssmples averaged over chosen interval
against time. Input: Control cards and data on 9-track tape. Output: A line printer plot of
averaged compass, vane, diraction, and speed agairst time.

Richard E. Payne
Woods Hole Oceanographic Institution
Woods Hole, MA 02543 Telephone (617) 548-1500

Ava:_able from originator only

Velocity Vector Averages Language - FORTRAK IV-H
VECTAV dardwvare - XDS Sigma 7

Produces a 9-track tape in WHOl format of east and north velocity vector averages and their
corresponding polar representations. See HISTO format reference)

Richard E. Payne
Woods Hole Oceanographic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400

Available from originator only

Progressive Vectors Lsngiage - FORL.RAN IV-H

PROVEC Hurdware - XD3 Sigma 7/PDP-5 driven CalComp
Plotter optional

Computcs progressive vectors from direction and speed valuis. Input: Control cards and tape
in WHOI format. See HISTO format reference. Output: Listing of progressive vectors and/or
& tape to be used with a PDP~5 driven CalComp for a plot of the vectors.

Richard E. Payne Available from originator only

Woods Hole Cceanographic Institution

Woods Hole, MA 02543 Telephone (617) 548-1400
Plots Data Along Track Languzge ~ FORTRAN 1V

TRACK Hardware - XDS Sigma 772986 32 bit wordst/

CalComp or Versatec plotter

Plots data in profile along a ship's track. Map is in Mercator projection. The ship's heading
is used to determine the orfentation of the data. Standard CslComp software is used. Imput
data can be in any WHOI format or in a user specified format and can be from any device, but
typically from a nine-track magnetic tape; also input are run-time parameters to specify scales

and other options. #*Another version of the program exists for the Hewlett-Packard minicomputer
and works in a 16K word environment.

Robert C. Groman Available from originator only

Woods Hole Oceanographic Institution

woods Hole, MA 02543 Telephone (617) 548-1400, ext. 469
Profi{le versus Time or Distance Language - FORTRAN 1V

PROFILE Hardware ~ XDS 3igma 7/4010 32 bit words*/

CalCump or Versatec plotter

Flots in profile versus time or cumulative distance, all WHOl standard formats or a user-sup-
plicd format. Uses standard CalComp software. Input: Data from any device and run-time pa-
rameters to specify scales and other options. Output: Plot tape for offline use and printed
inforcation about the rua. #*Another version of this prugram exists for the Hewlett-Packard
mini:omputer and works in a 16K word environment.
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Roberec C. Groman Available from originator only
Woods Hole Oceanographic Institution
Woods licle, MA 02543 Telephone (617) 548-1400, ext. 469
<+
Plots Navigation with Any Other Data Type Language - FORTRAN IV
DEEPG Hardware - Hewlett-Packard miniconputer/

16K 16 bit words/CalCoup plotter

Merges and plots x-y navigation with another data type. For each data point a linearly inter-~
polated position is calculated. Plots can be annotated x-y charts, data profiles along the
ship’s track, or profiles vs. time or distance. Input: x-y navigation data in meters or fath-
oms; a time series of data to be merged with the navigation; and input parameters specifying
scales and options.

Robert C. Groman nvailable from originator only
Woods Hole Oceanographic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400, ext. 469
Line Printer Plots Language — FOLTRAN, COMPASS
GRAPH2 Hardvare - CDC 3800/4112 octal (2122 decimal)
locationa*

This subroutine is intended to be valuablc for scientists who want a fast and economical
method of producing plots of their data but do not require the high resolution (100 points per
inch) of the CalComp plotter. Modified by Dianna L, Denton from a program written at the Uni-
versity of Wisconsin. NRL Memorandum report 2046 (NRL Computer Bulletia 12), Aug. 1969.
(*excluding the common block (11031 octal - 4633 decimal) and system library routines).

Research Computation Center Copy on file at NODC (tape, above report)
Naval Research Laborstory
Washington, DC 20375

Magnetic Signatures Language - FORTRAN
MAGPLOT Hardware - CDC 3600/CLC 3800/706,768 words/On-
line plotter

Separates and characterizes the various components of magnetic noise in magnetometer records
taken from a sensor towed at sea. Gives a printout of histogram data for ea:h of three wave-
length filters: N(amplitude) vs. amplituce; N (wavelength) vs. wavelength. Also produces
plots of filtered magnetic fields as function of distance. Program 18 briefly described in
NRL Formal Report No. 7760, “Geological and Geomagnetic Background Noise in Two Areas of the
North Atlantic.”

Perry B. Alers Available from originator only

Naval Research Labor- :ory

Washington, DC 20375 Telephone (202) 767-2530
Sequential Plotting Language - FORTRAN

Hardware - IBM 360-65

Subroutines produce plots using a digital computer output printer. The consecutive x, y data
points are plctted with symbols consisting of letters and numerals. Permits rapid plotting of
either a single- or a multivalued curve when high resolution is not required. NELC Report 1613
by R.G. Rock, March 1969.

Naval Electronics Laboratory Center Copy on file at NODC (documented listing)
San Diego, CA 92152
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Machine Plotting ou Mercator Projection Language - FORTRAN 63
Rardwate - CDC 1604/CalComp 165 plotter

Utilizes meridional parts to locate data points on Mercatcr-projection maps, using a shared-
time plotcring routine. The continent outlines can also be plotted by straight~line segments.
NUMC Report TP-89 by L.A. Smothers, Dec. 1966. Final version of program written by K.K. Starr.

Ocean Sciences Department Copy on file at NODC (above report)
Naval Undersea Research and

Developm2nt Center
San Diego, CA 92132

Overlay Plotting Language -~ FORTRAN
OVLPLY Hardware ~ UNIVAC 1108/12K plotter compatible
with Integrated Graphics System

Pexforms overlay plots on the FR-80 graphic system using the Integrated Graphics System. No
knowledge of IGS required by user. Fitting of data intc bounds of “good looking" graph.

Peter D. Herstein Availadble from originator only
Naval Undervater Systems Center
New Lendon, CTI 06320 Telephone (203) 442-0771, ext. 2305
Physical Data Plot Language ~ FORTRAN
FRAME Hardware ~ CDC 3300

Using arrays of profile data and specification parameters, this subroutine prepares a tape ror
the UCC plotter to provide a profile plot of depth vs. temperature, conductivity, salinity,
sigma-t, and sound speed.

K. Crocker Available from originator only
waval Underwater Systems Center
Yewport, RI 0.:840 Telephone (401) 841-3307
Reformats Data, Plots Track Chart Language - FORTRAN V
MASTRACK Hardware - UNIVAC 1108/Instructions 5K words/

ta 5K words/2K Plotter buffer/
3 tape units/CalComp Plotter

Decodes blocked BCD data tapes in NGSDC format into UNIVAC SDF format and plots user-scaled
Mercator track charts annotated with a1y and all underway parameters. Author - Peter J. Topoly.

Data Systems Office Avatilable from originator only
U.S. Naval Oceanographic Office
Washington, DC 20373 Telephone (202) 763~1449
Produce Contour Charts Language - FORTRAN
GRID1T, REGRIDIT, AUTOMATED CONTOUR Hardvare ~

Three programs which enable the user to graphically produce a contour chart by the computer-
plotter method. GRIDIT produces a digitized matrix trom data points which have been screened
for gross errors. REGRIDIT produces a digitized matrix' from raw unchecked data pointa. AUTO-
MATED CCXTOUR constructs a ccntour chart from a digitized matrix. An example is given for use
of the program in contouring the bathymetry of the ocean bottom. Informal manuscript report
IM No. 67-4, "An Automated Procedure for Producing Contour Charts,” by Roger T. Osborn, Feb.
1967.
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Dats Systems Office Copy on file at NODC (Above report; includes

U.S. Naval Oceanographic Off:ice listing)
Washington, DC 20373 Telephone (301) 763-1449
Profile Plots, Time Axis lLanguage ~ FORTRAN IV
PROFL3 Hardware - IBM 360 - 67/110K bytes for 1500

values per profile/Plotter

Makes profile plots of up to three values along a time axis. Uses Benson-Lehrner plotter or
essy conversion to CalComp. Input: Cards with specifications for profiles (scales, values,

titles, symbols, etc.) and frrmats, and data cards with Julian day, hour, minute, and one to
three values.

Graig McHendrie Available from originator only
)fice of Marine Geology

U.S. Geological Survey

345 Middleftield Road

Menlo Park, CA 94025 Telephone (415) 323-8111, ext. 2174
Profile Plots, Distance Axis Language - FORTZAN 1V
PFLDST Mardware - IBM 360-67/130K bytes for 1500

values per profile/plotter

Produces profile pluts of up to three values along a cumulative distance axis. Uses Benson-
Lehrner plotter or easy conversion to CalComp. Input: Cards with specifications for each
profile (scale, values, symbole, title, etc.) and formats, and data cards with Julian day,
hour, minute, latitude, longitude, and one to three values.

Graig McHendrie Available from origimator only
Oftfice of Marine Geology

V.S, Geological Survey

345 Middlefield Road

Menlo Park, CA 94025 Telephone (415) 323-8111, ext. 2174
Map Plots Language - FORTRAN IV
MAPPLT Hardware - IBM 360-67/244K bytes for 7500 nav.

cr 6000 data points/Plotter

Makes map plots of either data values or navigation data on a Mercator, transverse Mercator,
conic, or Lambert conformal projection. Maximum map size is 28 x 61 inches. Assumes equato-
‘rial radius of earth is 251,117,000 inches and that west longitude and south latitude are input
as negative values. Uses Benson-Lehrner plotter or easy conversion to CalComp. Input: Eleven
cards with title, formats, and map window specifications followed by data on either cards or
tape, Navigation data: Julian day, hour, minute, latitude, longitude. Data values: minute
(or sequence no.) value, latitude, longitude. '

Graig McHendrie Available {rom originator only
Office of Marine Geology

U.S. Geological Survey

345 Middlefield Road

Menlo Park, CA 94025 Telephone (415) 323-8111, ext. 2174
Plots Scattergram Language — FORTRAN IV
SCTGM4 and SCTGMS Hardware - IBM 360-65

Thege subroutines plot a simple scattergram from a set of data pairs. The data are first ad-
justed to fit in a range of 1 to 100, then rounded, and the scattergram is generated by
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subtracting the origin from each data point and then fixing, or truncating, the number to yield
8 set of subscript pairs. The location for each subscript pair in the black array is filled
with the number of occurrences and fins'ly a plot is produced. These routines ignore out of

bound points.

Paul Sabol

Center for Experiment Design and
Data Analysis, NOAA/EDS

Washington, DC 20235

X-Y Plots
EBTPLT

Available from originator only

Telephone (202) 634-7344

Language - FORTRAN IV
Hardware - CDC 6600/FR80 Precision Microfilm
Recorder

A generalized x-y plot package. Allows various manipulations of axes as well as spe( ial char-

_ acter plotting.

Robert Dennis

Center for Experiment Design and
Data Analysis, NOAA/EDS

Washington, DC 20235

Cisplays VHRR Satellite Data
V5IMD

Available from originator only

Telephone (202) 634-7340

Language - FORTRAY

Hardware - CDC 6600/56K words/Digital Muirhead
Displayer/NESS displayer run by
CDC 924

Displays VHRR data from the ingest tape on the Digital Muirhead Disolayer (DMD) in 5060 mode

(5000 picture :lements per scan line; 5000 maximum scan lines per picture). The piogram uses
8 tuwo spot running me~n of 5000 spots of 8 possible 6472 along each scan made by "he VHRR in-
strument. It converts each averaged spot via lookup table to a display grayscale. The start~
iag scan line, che numder of scan lines to be processed, the starting spot, ara the grayscale

lookup table are controlled by data cards.

John A. Pritchard

National Environmental Satellite
Service, NOAA

Suitland, MD 20233

Microfilm Plots of VHRR Sattellite Data
SVHRR4KM

Available from origirator only

Telephone (301) 763-8403

Language - FORTRAN H Extended
Hardware - IBM 360-195/FR-80 Precision Microfilm
Recorder/256X 8 bit bytes

Displays the VHRR data from the VHRR ingest tape in the form of printed characters cn 16ma mi-
crofilm in blocks of 128 characters by 48 characters. Each printed character will represent
a square four kilometers on a side 4t the subsatellite point, is obtained by averaging foux
lines and six spots along each scan line of data from the VHRR ingest tape, and then is dater-
mined by a character lookup table. The Mogram is capable of utilizing 3840 digital spocs of a

possible 4842.

John A. Pritchard

National Ervironmental Satellite
Service, NOAA

Suitland, MD 20233

Available from originator only

Telephone (301) 763-8403

Vertically Analyzed Contours of Ocesrographic Language - FORTRAN 63

Temperatures and Salinities, VACOIS

Bardware - CDC 3600/CalComp plotter/32X words
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Provides a rapid and accurate means of constructing vertical cross sections of ses temperstures
and salinities. Although this program has beea designated to use SID data recorded on magnetic
tape, other versions are being used to contour biological, chemical, and other physical oceano-
graphic data. Each vertical section is divided into two parts: the upper section for the con-
tours froa the surface to 300 m, and the lower section from 300 m to 100C m. Running time:

To analyze and plot con.ours at intervals of 1 degree C for tcemperature and &1 parte per thou-
sand for salinity from the surface to 1000 m for 50 stations requires four minutes of computer
time on the CDC 3600 and 25 minutes on the CalComp 30-inch plotter. Author - Forrest Miller.

Southwest Fisheries Center Copy on file at NODC (deck, documentation)
National Marine Fisheries Service, NOAA

P.O. Box 271

La Jolla, CA 92037 Telephore (714) 453-2820

Oxygen, Phosphate, Demsity Plots Language - FORTRAN IV
Hardware - IBM 360-65/CalComp plotter/33K bytes

Plots oxygen vs. phospnate, oxygen vs. sigma-t, and phosphate vs. sigma-t (single or multiple
station) for purposes of quality control ana study of water types. InpuL: Hydrographic data
in ICES format. Author - Marilynan Borkowski.

Southeast Fisheries Center Copy on file at NODC (documented listing)
National Marine Fisheries .ervice, NOAA

75 Virginia Beach Urive

Misui, FL 33149

General Mercator Plot Language - FORTRAN IV
Hardware - L4 360-65,CalComp Plotter/42K bytes

Plots any variable on a Mercator projection; has option of writing in value or making a point
plot, and of conaecting the points with lines. Irput: Any header cards in ICES format. Pro-
jection plnt may be in any scale per degree, and may includ: a coastline (obtained from a digi-
tized world tape layout). Author - Marilyn Borkowski.

Southeast Fisheries Center Copy on file at NODC documented listing)
National Marine Fisheries Service, NOAA

75 Virginia 3each Drive .

Miami, FL 33149

Plotter Commands Language - Assembly language under RTE
PLOT, DVR1O Hardware -~ KP 2100S

These subroutines are modifications of the HP sybroutine PLOT and the RTE driver DVR10. To-
gether they control a CalComp or CalComp compatible .01" or .0025" incremental step drum plot-
ter with three-pen operation. Equipment type is identified through subchannel. Plot incre-
ments are calculated in double precision integer.

Robert A. O Brien, Jr. Available from originator only
Shipboard Computing Group, Code 8003

Naval Research Laboratory

Washington, DC 20375 Telephone (202) 767-2387
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TIME AND SPECTRAL SERIES ANALYSIS

Spectral Analysis Subroutines Language ~ FORTRAN
Hardware ~ UNIVAC 11C8/30K

Given digitsl time and spectral series, produces autospectral autocorrelation plots and list-
ings, and phase angle va. frequency plots.

Peter D. Herstein Available from originator only
Naval Underwater Systems Center
New London, CT 06320 Telephone (203) 442-0771, ext. 2970
Scalar Time Series Language - FORTRAN IV
TEMPLT7 Hardware - CDC 6400 (SCOPE 3.4)/100K (octal)

10 character words/CalComp
936/905 Plottinr, System

Ccemputes and plits statistics, histogram, time series, and spectrum for time series of any sca-

iar quantity. TIiput: Scalar time series on tape in CDC 6400 binary format; maximum number of

J1%a points is 5236. Output: Listing and tape for off-line plotter. Perfect Daniel frequency
window used :» compute spectral estimates from FFT generated periodogram values.

Janes R. Holbrook Available from originator only
Pacific Msarine Environmental
latoracory, NOAA
3711 Fifteenth Avenue K.E.
Seattle, WA 38115 Telephone (206) 442-0199

Time Series Plotting Language - FORTRAN 22
Hardware - CDC 3100/FDP-8/CalComp Plotter

The program uses the CDC 1u0 plotting subroutines to generate data for the PDP-8 plotting pro-
gram. The user may specify a legend (up to 480 characters), label sizes, scale factors, the
parareter to be plotted and the isopleths to be determined. The plotting is done on a CalComp
31 inch plotter uncer control of the PDP~-8. Cruise data is read from magnetic tape by the CDC
31C0 in Bedford Institute format. Time is plotted along the X axis (drum movement) and depth
siong the Z axis (pen movement). Stations are plotted to the nearest day. Author - D.J.
Lavrence. June 1969.

Director Available from originator only
Bedford Ingtitute of Oceanography
F. 0. Box i%06
Dartmouth, N.' S. B2Y 4A2
Telephone (902) 426-3584

Time Series Analysis Programs Language - MS Fu RAN
TSAP Hardware - CDC 6400 or CDC 3150/Disk/3 tape
units/CalComp Plotter

A series of programs that edit digitized time series data, produce plots, probability digtribu-
tions, perform fast Fourier transforms on cata and convert Fourier coefficients into power and
cross spectra. lInput: Digitized magnetic tape output from program A TO D and data rards.
OQutput: CalComp plots, printer plots, opticu dump »f data tape, magnetic tape of Fourier coef-
ficients, listing of spectra, disk file of gpectra. Computer Note BI-C~74-2, May 1974,

P. W. Dobson Available from originator only
Bedford Institute of Oceanography '
P. O. Box 1006
Lartmouth, N. S. B2Y 4A2
Telephone (902) 426-3584
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Time Series - Anaslog to Digital Language - MS FORTRAN

ATOD Hardware - CDC 3150/32 K words/1500 tracks on

scratch di:r k/2 tape units/Crown
C1822 tape recorder and Alrpax
FPS24 dis.riminators for BIO
A-D con-erter

Digitizes analog time serfics data at fixed time intervals; removes means and trends and writes
data on digital magnetic tape; processes data from sensors used in air-sea interaction studies.
Input: Up to i2-channel magnetic tape read in through on-line A-D converter; control cards.
Output: Summary listi-g and digital magnetic tape. Computer Note BI-C-74~1, Feb. 1974.

S. D. Smith Available from originator only
Bedford Institute »f Oceanography
P. O. Box 1006
Dartmouth, N. S. B2Y 4A2
Telephone (902) 426-3584

Time Series Routines Language - FORTRAN/COMPASS (assembly)
ARAND SYSTEM Kardware - CDC 3300/05-3 time-sharing
operating system/Less than 32 K
4 character words/Graphics:
Tektronix 4002 or 4010 graphics
(Number in parentheses at end of terninal, CalComp 1627 II drum in-
each abstract is key to references - cremental X-Y plotter. Hewlett-
at end of series.) Packard 7200A graphics plotter

ACFFT computes the autocorrclation or autocovariance function of a single time series using a
variation of the convolution property of the discrete Fourier transform in conjunction with a
fast Fourier transform algorithm. (2, &4, 5)

ACORR computes the autocorrelation fuanction of a *ime series for a given number of lags. (3)

ACRPLT is designed to plot estimated autocorrelation or partial autocorrelatfon functions;
standard error designations are included. Provision is made for the inclusion of confidence
intervals that correspond to hypotheses that all theoretical correlation values beyond a cer~
tain lag are zero. CalComp or Tektronix. (3, 6)

ALIGN aligns cross correlation or cross covariance values, shifting the estimates so that a
specified lag becomes lag zero. It is intended for use prior :o computing estimates of the
squared coherence and phase spectra of two time series. (2, 7)

AMPHCO determines the amplituce, phase, and the squared coherence, given the spectral dencity
functions, the cospectrum and the quadrature spectrum of two time series. (1, 7, 8)

ARMAP produces realizations or observed time series of an autoregressive, moving average, or
mixed regressive-moving average process. The order of the autoregressive and/or moving average
operator cannot exceed three; one realization is produced per call and there is no restriction
on the length of the observed time series. (3, 6)

AUTO calculates values of the biased autocovariance function. (1, 9)

AUTOPLT is designed to plot autocorrelation or autocovariance functions on the CalComp 1627 II
plotter. The routine scales the values, determining the range of the values to be plotted onm
the Y-axis. (2)

AX1ISL is a plotting aid allowing for general purpose axis drawing and labeling. It is written
in assembly language and usus elements of the COGMPLOT drivers. (3)

CCFFT employs the convolutioi: property of the discrete Fourier transform in conjuncrion with
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the fast Fourler transform algorithm to compuie the cross-correlation (covariance) function.
2, &, 5)

CCORR computes the biased auto- and cross-correlation functions of two time series. (1)

COHPLT accepts squared-coherency spectrum values and plots cokerency on a hyperbolic arctangeat
scale which allcws a constant length confidence interval ro be constructed. (2, 7)

COMPLOT is a set of subroutines intended to provide a basis for easily programing graphics ap-
plications. These subroutines expand relatively simple instructions specified by the programer
to include all of the necessary details for the plotting device. COMPLOT was designed to be
utilized in a time-sharing environment with any of the above p.otting devices; also, provisions
have been made for plotting on combinations of these devices. (3)

CONFID determines multiplicative factors used in constructing confidence intervals for mean-
lagged product spectral estimation. (1, 7)

CONFID1 determines the multiplicative factors necessary to construct confidence int:rvals for
power spectral estimatcs found by averaging short moditied perisdograms, as in FOUSPC, FOUSPC1,
FOUSPC2, and FFTPS. (3, 10)

CONMODE 1is a series of subprograms designed as aids to conversational programing with the fol-
lowing four objectives: (1) to allow the user to respond in as natural a way as possible with-
in the limitations of the operating system available; (2) To make all responses entered by the
user consistent in use; (3) To provide a comulete get of input/output subprograms for conversa-
tional-mode use; (4) To allo: ease in usage from a programing point of view, with fairly fast
and efficient execution. (3'

COPH computes squared-coherence and phas» estimates, given power spectral, cospectral, and
quadrature spectrun estimates. The phasic estimates can be in either degrees or radians. Simi-
lar to AMPHCO. (2)

COSTR computes the discrete cosine tran:form of an even function (array of values). Goertzel's
method 18 used. (1)

CPEES 18 a conversational prograr. used in modeling. CPEES picks up information output on fiie
by the CUSID routine, asks the vter a few questions, and then determines initial or final pa-
rameter estimates for the identitied model. Calls USPE and USES, getting preliminary and final
parameter es imates, (3, 6)

LTl 18 a conversational calliry program for the plotting routine PLTSPC, used to plot spec-
tral estimates with confidence intervals and bandwidth. The program allows the user to plot as
nany data sets as he likes from the same or different files. (2)

CPLT2 18 a conversational program to produce plots of freq y d dent data using routine
PLTFRQ. The program allows the user to plot as many data sets as he likes from the same or
different files. (2)

CROPLT is designed to plot the cross correlation (covariance) functions of two time series on
the CalComp 1627 11 plotter. The routine automatically scales the values, determining the
range of values to be plotted on the Y~axis. (2)

CROSS computes the two cross covariance functions (biased) of two time serfes. (1, 9)

CUSID 18 the first of a series of three conversatinal programs that collectively perfornm m:zdel
identification, parameter estimation (see CPEES), and forecasting (see CUSFO) for autoregres-
sive integrated moving average models. This program corresponds to the identification phase in
the modeling process, accepting time series data and computing the autocorrelatfon and partial
correlation functions of the series after seasonal and/or nonseasonal difference operstors have
been applied. The routine is designed for use at a Teletype or a Tektronix graphics terminal;
selection of graphics output of the data and correlaticon functions on either the CalComp plot-
ter or the graphics terminal is available. (3, 6, 11, 12)

CUSFO computes and plots forecasts from the original data and a fitted model. See CUSID. (3)
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CZT computes z-transform values of a finite sequence of real data points using the chirp z-
transform clgorithm. Points at which transform values will be computed must lie on circular or
spiral contours in the complex plane. The contour may begin at any point in the plane and the
constant angular frequency spacing between points on this contour is arbiirary. A special con-
tour of particular importance is the unit circle in which case a Fourier transform is computed.
(2, 13, 14)

DATPLT 1is a generil purpose plot routine for time series data. (3)

DEMOD1 esti~ates valucs of the energy spectrum of a time series using complex demodulates. The
frequencies (in cycles per data interval) at which spectral estimates are to be computed are
input in the form of an array, allowing one to consider isolated frequencies or a collection of
related frequencies, such as an arithmetic progression. Only every Lth value of the complex
demodulate at a particular freq y {s computed and averaged to form the spectral estimate at
that frequency, where L is specified by the user. (1, 15, 16)

DEMOD2 finds the complex demodulate at the given frequency, given a time series, an array of
filter weights, a selection integer, and a single frequency. The values of the complex demod-
ulate ar the given frsquency are returned either as real and imaginary parts of complex numbers
or in terms of amplitudes and phases. As in DEMOD1, the calculations use the method of Goert-
zel for the evaluation of discrete Fourier transforms. (1, 15, 16)

DEMOD3 accepts output from DEMOD2 and calculates an energy spectrum estimate at a single fre-
quency. (1, 15, 16)

DETREND removes a mean or linear trend from a time series, writing over the input array. (1)
DIFF12 computes first or second forward differences of a series. (1)

EUREKA finds either the solution to the matrix equation R°f = g where R i3 a Toeplitz matrix
(i.e., a symmetric matrix with the elements along the diagonals equal) and f is a column vec~-
tor, or the solution of the normal equations which arise in least-square filtering and predic~
tion problems for single-channel time series. (1, 17, 18)

EXSMO computes a triple exponentially smoothed series. (1, 9)

FFIN, a free-form input routine, allows for the reading of numeric information in BCD that is
relatively format free. FFIN returns a single value on each call, and operates by reading 160
characters (2 cards or 2 cazd images) and advancing a pointer through the buffer on each sub-
sequent call until more information must be input or reading is complete. A companion routine,
FFINI, operates exactly as FFIN except that the buffer is cleared and new information input omn
each call. Both roucines set the EOF bit if an end of file 1is encountered. (3)

FFICNV computes the convolution of a series with a weighting function using the fast Fourier
transform algorithm. The program is designed for the convolution of long series with 3 rela-
tively short weighting function. (2, 4, 5)

FFTPS uses a fast Fourier transform algorithm to compute spectral estimates by a method of time
averaging over short, modified periodograms. (1, 7, 10)

FFTIS computes the direct or inverse transform of real or complex data, using a power of two
fast Fourier transform algo./ithm. (2)

FFTSPC finds a raw or modifie« periodogram for a sequence of real data points using a power of
two fast Fourier transform algorithm, i.e., the absolute value squared of raw or Hanned Fourler
coefficients are found and suitably scaled. This subroutine is intended for use with time se-
ries whosa length is slightiy smaller than or equal to a power of two. (3)

FILTERL designs symmetrical, non-recursive digital filters. It is conversational in form and
is intended for use at a Tektronix 4002 graphic terminal. Two design techniques are supported,
corresponding to the subroutines GENERLl and FIVET. Outputs include an array of filter weights
and the attained frequency response. (2)

F1VET designs non-recursive symmetrical digital filters. The design technique is known as the
531's method and requires that the specifications be given for the desired frequency response
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function, the maximum allowable deviation from the desired response, and the bandwidth of tran-

sitiona in the attained resp corresponding to discontinuities in the desired recsponse. (2,
19)

FOLD performe polynomial multiplication or, equivalently, the complete transient convolution of
two 3eries. (1, 17)

FOURTR takes the Fourier transform of real data; many output options are available. (1, 20)

FOUSPC finds the Fourier traisforus of segments of a time series. The segments must be of
equal length, but may abut, overlsp, or be in any order relative to the given time series.
FOUSPC can be used in conjunction with SPEC to estimate power spectra by a method of time av-
eraging over short, modified periodograms. Note that if one is not interested in examining the
Fourier-like coefficients of each segment before passing on to spectral estimates, then FOUSPCl
or FOUSPC2 should be used. (1)

FOUSPC1 computes the power spectrum of a time series by a method of averaging over short, modi-
fied periodograms. (3, 7)

FOUSPC2 is similar to FOUSPCl, but accepts two time series, computing the cross spectral matrix
at specified frequencies. (1)

FRESPON computes the frequency response of a filter. (1)

GAPR computes and plots estimated gain and phase functions of a time invariant linear system.
The gain values are plotted on a logarithmic scale and both gain and phase plots include con~

fidence interval constructions. Input includes smoothed power and cross spectra estimates.
. n _ _

GENERL is a filter design program. It may also be used to generate weights of lag window or
data window, although the routine WINDOW is specifically designed to perform this task and is
therefore somewhat easier to use. (1, 26)

GENER2 generates an arithmetic progression. (1)

GENER) designs & symmetrical low-pass filter given an array containing desired frequency re-
sponses at equally spaced frequencies from zero to cne-half cvcle per data interval. (1)
LOGPLT plots power spectral estimates on a base ten logarithmic scale, the output device being
a CalComp 1627 11 plotter. The subroutine automatically scales the estimates, determining the
range of values to be plotted on the Y-axis. The estimutes must have been computed at equally
spaced frequencies. An 80X or 95X confidence interval (computed using routine CONFID) {s also
plotted. (2)

NOIZT tests a time series to determine if it can be considered a realization of a white noise
process. The test is a frequency domain test involving the integrated spectrum of the series.
The results are plotted with 802 and 95% confidence regions. (2, 7, 21)

PHAPLT plots the phase estimates with 95% confidence intervals on the CalCom) 1627 11 pletter.
The phase estimates must have been computed at equally spaced frequencies and, in order toc grer-
erate approximate confidence intervals, the associated squared-coherency estimates at these
same frequencies must be given. (2, 7)

PLTFOR graphs an initial segment of time series data followed by a set of forecasts that in-
clude upper and lower probability limits as generated by CUSFO or USFO. (3)

PLTFRQ allows freq d dent functions to be plotted versus any arithmetic progression of
frequencies, using the CalComp 1627 11 plotter. The routine scales the frequency values, de-
termining the range of t:e values to be plotted on the Y-axis. (2)

PLISPC is designed to plot power spectra on the CalComp 1627 II plotter. The routine scales
the spectral estimates, automatically determining the range of values to be plotted on the y-
axis. Also, the plotting of spectral window bandwidth and confidence intervals is possible.
The bandwidth of the spectral window associated with any lag window the user may have used, is
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ccaputed by WINDOW and the multiplicative factors needed to determine confidence intervals can
be found using the CONFID routimes. (2)

POLRT computes the real and complex roots of a polynomial with real coefficients. (1, 9, 17)
POLYDV divides one polynomial by another or deconvolves one signal by another. (1, 17)

PROPLT produces a profile plot on either the Tektronix graphics terminals or the CalComp plot-
ter or both, and is intended for use with the routine TIMSPEC which produces spectra from seg-
ments of a long record, the segments being equally spaced in time. This profile {s not & true
perspective view, as rhe frequency (horizontal) axis of each spectrum is of constant length and
separated on the time (vertical) axis by a constant amount. (3)

PSQRT computes the coefficients of the square root of a power series or polynomial. (1, 17)

RANDY g ates a (pscudo) random sample from one of four possible population distributions,
with the size of the sample specified by the user. The population mean is fixed at zero; the
variance or scale parameter is user definable. Provisions have been made for repeated calls
to RANDM; that is, one can generate a number of independent random samples from the same or
different populations. (3, 22)

RCTFFT computes the discrete Fourfer transform of real data using the Cooley-Tukey fast Fou-
rier transform algorithm. The number of data points must be a power of two. (1)

RESPON computes the square of the absolute values of the frequency response of a general filter.

Q)

REVERS performs bit-reversing on an array of complex data points. REVERS is written in COMPASS
and is used in programs employing the fast Fourier transform algorithm. (1)

RPLACE changes specified values of a time series. The indices of the values to he changed and
the new values themselves are read inm by RPLACE according to a format specified by the user.
(1)

RRVERS performs bit-reversing on an array of real data points; the subroutine is writtem in
COMPASS and is used in FFTPS. (1)

SARIT produces a series by serial computations on one or two other series; there are seven dif-
ferent choices for the series to be produced. (1)

SERGEN generates a time series by adding random numbers or noise to a signal, in this case a
trigonometric series. Inputs include amplitudes or coefficients of the trigonometric series,

an array of random numbers, and a parameter specifying the desired signal level to noise level
ratio. (1, 23)

SHAPE designs a filter which will shape a given series into a desired output reries. (1, 17)
SINIR calculates the discrete sine transform of a series of data points. (1)

SMO calculates a smoothed or filtered series, given a time series, a selection integer, and a
weighting function. (1, 9)

SPEC accepts output from FOUSPC, computing either the vower spectrum of a single time series or
the cross spectral matrix of two time series. In the latier case, FOUSPC must be called twice
with different time series at each call, but with the same arithmetic progression of frequen-
cies. (1)

SPECTL 1s a conversational main program designed to estimate, output, and plot the autocorre-
lation and auto sroctral functions of & single time series. It Is intended for use at a tele-
typewriter. (2)

SPECT2, a conversational main program for use at a teletypewriter, computes power spectral,

squared coherence, and phase estimates. The program allows the correlation functions of the
two time series involved, the power spectral, squared coherency, and phase estinates to be
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output on a combination of devices, including the Teletype, line printer, CalComp plotter and
digk. (2, 7) -

TAUTOPLT is designed to plot autocorrelation or autocovariance functions on a Tektronix 4002
grapnics terminal; the routine scales the values, determines the range of the values to be
plotted on the Y-axis. (2)

TCOHPLT, designed for use with a Tektronix graphics terminal, plots coherence estimates on a
hyperbolic arctangent scale, allowing the construction of confidence intervals whose length is
independent of fr y. (2, 7)

) }

TCROPLT plots the cross correlation (covariance) functions of two time series on the Tektronix
graphics terminal; the routine automatically scales the vaslues, determining the range of values
to be plotted on the Y-axis. (2)

TFORM1 calculates values of the spectral density function at any arithmetic progression of fre-
quencies on (0,1/2) cycles per data interval, given autocorrelation or autocovariance function
of a t'me series and an array to be used as a weighting kernel. T7his weighting kernel can be
generated using the routine WINDOW. (2, 7, 8)

TPORM2 computes the co- and quadrature spectrum estimates for an arithmetic progression of
frequencies on the interval zero to one half cycles per data interval, given the auto and cross

correlation functions. Similar to TRANFRM except that it does not prcduce the associated auto-
spectral estimates. (2, 7, 8)

TIMSPC finds pover spectral estimates computed from segments of a long time series, the begin-
ning of each segment being equslly spaced in time. The computational approach is a direct one
via a fast Fourier transform algorithm snd the technique is appropriate for segment lengths
slightly less than or, ideally, exactly equal to a power of two. Thus, the routine allows one
to compute a type of "time varying" spectra and these spectra can be graphically examined witn
the aid of a profile plot :PROPLT) or a contour plotting routine. (3)

TLOGPLT plota power spectral estimates on a logarithmic scale and is designed for use with a
Tektronix graphics terminal. The rontine automatically scales the estimates, determining the
range of values to plot on the Y~axis. The estimates must have been computed at equally spaced

frequencies. An 80 or 95Z confidence interval (computed using routine CONFID) is also plotted.
)

TNO1IZT performs a frequency domain test to determine if a time series can be considered s
vhite noise or purely random process. The test is appropriate for detecting departures from
vhiteness due to periodic effects, and 18 intended for use in conjunction with a test based on
the autocorrelation function for detecting local correlation. The routine plots theoretical
integrated spectrum values with 802 and 952 confidence regions, the integrated spectrum esti-
mates of the time series being computed from Fourier coefficients input to TNOIZT. These Fou-
rier coefficients may be computed using the FOURTR or RCTFFT routime. (2, 7, 21)

TPHAPLT plots the phase estimates with 952 confidence intervals on a Tektronix 4002 graphics
terminal. The phase estimates must have beun computed at equally spaced frequencies and, in
order to generate approximate confidence intervals, the associated squared-coherency estimates
at these same frequencies must be given. (2, 7)

TPLTFRQ is designed to plot frequency response function (or any function of frequency) on a Tek-
tronix graphics terminal. The routine scales the frequency values, determining che range of the
values to be plotted on the Y-axis. (2)

TPLISPC is designed to plot power spectra on a Tektronix graphics terminal. 1lhe routine scales
the spectral estimates, automatically determining the range of values to be plotted ou the Y-
axis. Also, the plotting of spectral window bandwidth and confidence intervais is prssible.
The bandwidth of the spectral window associated with any lag window the user may have used is
computed by WINDOW and the multiplicative factors needed to determine confidence inte:-vals can
be found using the CONFID routine. (2)

TRISMO is designed for smoothing speciral estimates evenly spaced over the interval {0,1/2) (in-
cluding end points), or equivalently, zero to the Nyquist frequency. The spectral window
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applied 1s a triangular one and the smoothing or convolution is done in & recursive fashion,
waking it relatively fast. (3, 24)

TSGEN 1s a conversational program for the generation of a wide variety of time geries. More
specifically, the program constructs realizations of sutoregressive integrated moving average
processes where the nolse process or "randor shock" terms involved oay be input from fiie ov
generated within the program. In the latter case, a selection of one of four possible famil‘es
of distributions for the noise is allowed. TSGEN can be run from any Teletype~like terminal,
including the Tektronix graphics tersinals. (3, 25, 6)

TSPECT]1 and TSPECT2 are respectively versions of SPECT1 and SPECT2 that are suitable for use at
8 Tektronix graphics terminal. (2)

TRANFR calculates values of the spectral density function given the autocorrelation {or sutoco-
variance) function of a time series and an array to be used as s weighting kernel. Tnis
weighting kernel can be generated using the routine WINDOW. (1, 7, 8)

TRANFRM calculates spectral demsity functions, the cospectrum, and the quadrature spectrum,

given the autocorrelation (or autocovariance) functions, the cross correlstion (or cross co-
varfance) functions of two tire series and an array to be used as a weighting kernel. This

veighting kernel can be generated using the routine WINDOW. (1, 7, 8)

TIYCON, written in COMPASS, is designed to be used in conversational programs for the output of
alphanumeric messages and the input of signed numbers, integer or floating point, and alphanu-
meric characters. (2)

TTYNUM is designed to be used in conversational programs for the output of one or more alphanu-
meric messages and the input of one or wore signed numbers (integer or floating point) or eight-
character alphanumeric identifiers. (2) ’

UNLEAV is primarily designed for use with RECTFFT. The routine takes an array of interleaved
coefficients and separates them, sending the coefficients into two distinct arrays of one half
the length of the input array. The length of the input array must be of the form M+2 vhere M
18 & power of 2. (1)

USES accepts initial parameter estimates for a al or 1 autoregressive-moving
average model and then employs the (possibly differenced and transformed) time series being
modeled, computing final parameter estimates. These final parameter estimates are output,
along with their covarisnce and correlation matrix, the residuals from the fitted model, and
the sample autocorrelation function of these residuals, and chi-square statistic based on the
residual asutecorrelations. (3)

USFO generates forzcasts with upper and lower probability limits, given the original time se-
ries data and a fitted onal or al autoregressive-integrated-moving average model.
Weights for updating forecasts are also output. USFO thus represeuts the fourth and final
stage in a successful modeling attempt, beginning with model identification (USID, CUSID), pre-
lininary estimation of parameters (USPE, CPEES), and final parameter estimatcd and disgnostic
checking (USES, CPEES). (3)

USID accepts a time series as input, possibly transforms and differences the series in seasonal
and/or nonseasonal fashion, and then finds the sample sutocovariance, autocorrelation, and par-
tial autocorrelation functions. This marks the firsc of the four programs employed in model
i{dentification, parameter estimation, and forecasting, the remaining subroutines being USPE,
USES and USFO. Conversational programs (CUSID) and support graphics (ACRPLT) are available for
usIp. (3, 6, 11, 12)

USPE accepts output from USID and choices for the order of the autoregressive and moving aver-
age parts in modeling possibly transformed and differenced time series data; a conversational
calling routine fo: USPE is CPEES. (3)

WINDOW generates an array to be used as a weighting function or lag window. Ome of six differ-
ent lag windows may be selected: The rectangular or box car window, the Parzen lag window, the
Bartlett or triangle window, the Tukey or cosine window, the Lanczos data window, and the
Lanczog-squared data window. (1, 7)
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VINDOW1 generates a svimetrical srray of veights for use as a data vindow, as required, for ex-
ample, in the spectrum estimation procedures of the ARAND routines FOUSPC, FOUSPC1l, FOUSPC2,
and FFTPS. Two basic window shapes are available, the first having a spectral window very sim-
ilar to the Tukey or cosine window, while the second produces the Parzen spectral window. (1,

10)
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Director, Computer, Center Available from originator oaly
Oregon State University
Corvallis, OR 97331 Telephone (503) 754-2494
Generates Arbitrary Filter Language - FORTRAN 1V
HILOW Hardvare ~ IBM 1800

Generates a lowpass, bandpass, or highpass filter defined by three parameters, with or without
its conjugate; punches the multipliers on cards; and lists its amplitude response over the full
frequency range. NIO Program No. 158. Author - D.E. Cactwright.

National Institute of Oceanography Copy on file at NODC (listing, documentation)
Wormley, Godalming, Surrey, England

Two-Dimensional Autocorrelation Language - FORTRAN
Hardware - IBM 7090/IBM 1401

Applies regression and correlation analyses to a sample of ocean terrain. Computes variance
and covariance as function of position in data field. Ref. Arthur D. Little, Inc., Technical
Report No. 1440464, “Statistical Analyses of Ocean Terrain and Contour Plotting Prozedures," by
Paul Switzer, C. Michael Mohr, and Richard E. Heitman, April 1964. Appendices B aid C of re-
port describe (but do not list) two routines used: (1) "Correlation Constants" (I3M 7090); (2)
"Local Means and Variances" (IBM 1401).

Trident /ASW Library Copy on file at NODC (listing); documentation
Arthur D. Little, Inc. (abuve report) available from NTIS, Order No.
35 Acorn Park AD 601 538/1X, $4.75 paper, $2.25 microfiche.

Cambridge, MA 02140

Time Series Anslysis Language - Fr™,xAN IV
BLACKY Hardware ~ IBM 360

Computes, for two simultaneous time series, croas spectra, power spectra, phase and coherence.
Subprograms obtain the filtered series, remuve the trend, and compute the sau-o- and cross cor-
relatiors. This NPGS library program is listed in a thesis dy John G. McMillan, June 1968.
The thesis uses digical analysis by program BLACKY in the study of temperature fluctuations
near the air-sea interface, the wave field at the same point, and the downstream wind velocity.

Naval Postgraduate School Thesis available from NTIS, Order No. AD 855
Monterey, CA 93940 533/1K, $3.25 paper, $2.25 microfiche.
Spectral Analysis of Time Series Language - FORTRAN IV/ALGOL 60

Hardware - UNIVAC 1108/Burroughs B5500
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Finds the spectra, cospectra, quadspectra, coherence, and phase of two series or a single spec~
trum of one series, using the fast Fourier transform (algorithm of Cooley and Tukey, 1965).
Special Report No. 6, by Everett J. Fee, Marcn 1969.

The Librarian Copy on file at, NOLC (above report)
Center for Great Lakes Studies

University of Wisconsin-Milvaukee

Milwaukee, W1 53201

Spectra Programs Language -~ FORTRAKN 1V
DETRND, ALTCOV, CRSCOV, FOURTR Herdware - IBM 360-40

DETRND removes the mean, nr the mean and linear trend (slope), from a time series. AUTCOV com-
putes the autocovariance of the time series. CR3COV computes the auto- and cross-covariances
of two sequences. FOURTR computes either the sine or cosine Fourier transform. Smoothing of
either 1is optional. Technical Note 13, "Water Wave Teaching Aids," by Ralph .. Cross. Adapted
(with permigssion) from a program written at Bell Laboratorjes by M.J.R. Healy, 1962.

Hydrodynamics Laboratory Copy on file at NODC (above report)
Massachusetts Institute of Technology
Cambridge, MA 02139

Analysis of Non-Linear Response Surface Language - FORTRAN IV
Hardware - IBM 1130

Anslyzes the data from response surface experiments when two or three factors are measured.
Options allow calculation of maximum likelihood estimates of power transformations of both in-
dependent and dependent variablas, and the plotting of their relative maximum likeiihood
graphs, as a measure of the precircion of the principal estimates. The data is then subjected
to analysis of variance, using orthogonal polynomials, and principle component analysis;
specified contours of thre dependent variable are plotted, both without and wath transformation.
FRB Technical Report No. 87 by J.K. Lindsey, Aug. 1968.

Pacific Biological Station Copy on file at NODC (above report)
Pisheries Research Board of Canada

P. 0. Box 100

Nanaimo, B. C. VIR 5K6

Multiple Discriminant Analysis Language - FORTRAN 1V
HULDA Hardware -~ IBM 1130

A complete multiple discriminant analysis is performed by six interrelated programs vhich are
executed in succession through the link feature in 1130 FORTRAN. Will accept up to 25 variates
and as many as 10 groups. Any number of additional data cards can be read and processed after
the discriminznt analysis has been completed. The value of the discriminant function, classi-
fication chi-squares, and probabilities of group membership are computed and printed for each
sdditional m-variate observation. FRB Technical Report No. 112 (unpublished manuscript), by
L.V, Pienaar and J.A. Thomson, March 1969.

Pacific Bioclogical Station Copy on file at NODC (above report)
Pisheries Research Board of Canada

P, 0. Box 100

Nanaimo, B. C. V9R 5Ké

Fourier Analysis Language - FORTRAN
L101 Hardware -~ 1BM 7090/32K

Obtains amplitudes and phases of frequency components in any record. Standard Fourier analysis
plus uce of Tukey cosine window to reduce edge effects. Author - Alsop.

135




>

Lamont-Doherty Geological Observa- Copy on file at NODC (deck, documentation)
tory

Columbia University

Palisades, NY 10964

Clister Analysis Language - FORTRAN

Hardware - IBM 1800
Carries out a single linkage cluster analysis using data in the form of an upper triangular
similaricy matrix. Output: (1) similarity level of clustering cycle; (2) a list of the link-
ages that occur at that similarity level; (3) at the end of the cycle, the cluster mmbers and
a list of the entitlies making up each cluster are printed. Running time: A matrix of order 60
took approximately 15 minutes to cluster. NIO Program No. 166. Author - M. Fasham.

National Institute of Oceanography Copy on file at NODC (listing, dccumentation)
Wormley, Godalming, Surrey, England

Probabilicy Distribution Language - FORTRAN IV
WEIBUL Hardware ~ IBM 370/120K

Parameters for a Weibull probability distribution are calculated from low, most probable,and
high estimates of random variables.

Robert T. Lackey Available from originator only
Department of Fisheries and
Wildlife Sciences
Virginia Polytechnic Institute and
State Univarsicy
Blackshurg, VA 24061

Statistics from WHOI Format ’ Language - FORTRAN IV-H
STATS Hardware - XDS 3igma 7

Computes and lists statistical quantities related to variables stored on tape in WHOI standard
format. See HISTO format reference.

Richard W. Payne Available from originator only
Wood Hole Oceanographic Institution
Woods Hole, MA 02541} Telephone (617) 548-1400
Extended Normal Separator Program Language -~ FORTRAN 1V
ENORMSEP Hardware ~ IBM 360-651/168K where K is 1024
bytes

Separates a polynomial distribution into its component groups where no a priori infermation
is available on the number of modes, their overlap points, or variance. Transformation of
frequency distribution by probit analysis, polynomial regression analysis, and program NORMSEP
(Masselblad, 1966). Input: Observed frequency distribution together with values for iderti-
fication and control purposes. Output: means, variances, and numerical representation of the
separated groups.

Marian Y.Y. Yong Available from originator ouly
National Marine Fisheries Service
P.O. Box 3830
Honolulu, HI 96812 Telephone (808) 946-2181
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Single Iategration

Equally spaced time series data are integrated once using Tick's method.

Language -~ FORTRAN
Hardware - IBM 7074

The data must be sam-

pled at a rate of at least twice the Nyquist frequency. Informal report IM No. 66~36. 0S No.
66-36. Author - E.B. Ross.
Data Systems Office Available from orizinator only
U.S. Naval Oceanographic Office
Washington, DC 20373 Telephone (301) 763-1449
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CURVE FITTING

Fits a Smooth Curve Language -~ FORTRAN IV
SMOOTH Hardware - I5M 360-65

Fits a smooth curve between supplied points that passes exactly through those points. Author -
Dave Pendleton.

Oceanographic Services Branch Copy on file at NODC

National Oceanographic Data Center

NOAA/EDS

Washington, DC 20235 Telephone (202) 634-7439
Curve Fitting: Velocity Proiile Language - FORTRAN V
NEWFIT Hardware - Ui.IVAC 1108/25K

Fits a velocity profile with a series of curve segments having continuous first derivatives at
points of Intersection. Output: Printed listings of original data, fitted data, and coeffi-
cients of curve segments; also, cards for input to program “Sonar in Refractive Water'. NEWFIT
is the main routine of the program described in Report AP-PROG-C-8070, "A New Curve-Fitting
Program," by Melvin 0. Bvown, Associated Aero Science Laboratorjes, Inc., Pasadena, for NUSC,
Feb. 1968.

Naval Undersea Center ) Copy on file at NODC (above repor:)
Pasadena Laboratory

5202 E. Foothill Blvd.

Pasadena, CA 91107

Least-fquares Curve Fitting in Two, Three, Lanrguag: - FORTRAN I1
«ud Four bimensions Hardwar. - CDC 3100
UCF, BCF, TCF

Three subroutines, UCF, BCF, and TCF (for Univariate, Bivariate, and Trivariate Curve Fit), for
use in two-, three-, and four-space. Curve coefficients calculated by reduction rechnique due
to P.D. Crout (1941). Output: printout of coefficients, in normalized floating -oint, and
differences curve-to-points, in same format. Satellite subroitine SYMMET is called to solve m
simultaneous equations in x. BIO Computer Note 68-1-C by F.h. Keyte, Jan. 1968.

Director Copy on file at NODC (Report with listing and
Bedford Institute of Oceanography documentation)

P.0. Box 1006

Dartmouth, N.S., Canada B2Y 4A2

Subroutine for Fitting a Least-Squares Language -~ FORIRAN V
Distance Hyperplane to Heasuged Data Hardvare - UNIVAC 1108

A subroutine for modeling measured data in k-space by a least-squares distance hyperplane, and
numerically compared with ordinary least squares. Minimizes the sum of the squares of the
perpendicular distances from the poinis X, to the hyperplane model. Input: Points X, = Ixnl,
Xp2seses Xpk) in k-space, where each component x,; is in error. Output: Normal form of the
hyverplane: £AX'-p = 0 (’A' = 1); p is the distance from the origin of the coordinate axes to
the hyperplane. NUSC/NL Tech. Memo. No. PA4-121-74, "A Computer Subroutine for Fitting a Least
Squares Distance Hyperplane to Measured Data,” by M.J. Goldstein.

Marvin J. Goldstein Available from originator only
Naval Underwater Systems Center
New London, CT 06320 Telephone (203) 442-0771, ext. 2415
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Fits Polynomial Language - FORTRAN IV
PAITERM Hardware - IBM 360-65

This routine fits a polynomial function Y(x) = a, + ajx + azxz + ...amx“ to the data (x;, Yj),
(xz, Y2) ... (xn, Y;) by using the least squares criterion. The method is very aczurate and
should perform well for up to a 20~term polynomial and 100 data points.

Jerry Sullivan . Available from originator only
Center for Experiment Design and

Data pualysis
Washington, DC 20235 Telephore (202) 634-7288

Least-Squares Plot Language - FORTRAN
Hardware -~ IBM 7074

Fits an n-degree polyncrial (max. n = 10) or an exponential function to data points (=zax. 300),
plotting the actual curve and the computed curve for compz2rison or plotting the data pcints
only to help identify the type of curve they represeat. O0S No. 10112, author ~ Jaae: S.
Warden.

Data Systerxs Office Available from originator only
U.S. Naval Oceanograpnuic Office
Washington, IC 20373 Telephone (301) 763-1449
Texperature, Salinity Corractions Language - FORTRAN
CURVFIT N1$512 Hardware - UNIVAC 1108/DEC PDP-9/6K words

Determines corrections for electroaically measured temperature and salin.ty data, using linear
and curvilinear regression techriques. 1Input: Temperatures or salinity data collected simul-
taneously with electronic sensors, reversing thermcmeters, and Niskin bottles. Output: Cor-
rections for a range of possible observed values, equations of best fit linear, paraboli:, and
cubic equacions, and standard error of estimate.

Harry Iredale Copy on file at NODC (Deck, listing, documenta-
U.S. Naval Oceanographic Ofiice tion
Washingeon, DC 20373 Telcphone (202) 433-3257

Bartlett's Curve Fitting Language - FORTRAN

Hardware - 1IBM 1800

Bartlett's method for computing the best value for fitting a lincar relationship or an exponen-
tial relationship. The 70X and 90% confidence limits on the slope are also found. The program
takes a maxioum of 99 sets of data, each with a maximum of 500 points. NIO Program No. 174.
Author - Maureen Tyler.

Natfional Iustitute of Oceanography Copy on file at NODC (listing, documentation)
Wormley, Godaining, Surrey, England

Curve Fitting Language - FORTRAN II
CRVFT Hardware - GE 225

Finds either best least-squares fit to n points within specified standard deviation "sigma," or
fits a specified "M-curve” order curve ~- the former executei by M-ctrve negative, the latter
by M-curve non-negative. In either case "SD" is the actual .andard deviation as calculated.
BIC Compucer Note 66-5-C, Appendix 5; also, a l4-page writeup is in the "COPE" catalog (1965)
of the Woods Hole Oceanographic lnstitvijon. Author ~ F.K. Keyte.
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' Bedford Institute of Oceanograpay Copy on file at NODC (deck, documentation)
. P. O. Box 1006
Dartmouth, N. S. B2Y 4A2
Telephione (902) 426-3410
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AFPLIED MATHEMATICS

Linear Interpolation Language - PL/1
LININT Hardware -~ IBM 360-65/144 (hex) bytes

Computes a linear interpolation on fullword fixed binary integers. Author - Robert Van Wie.

Oceanographic Services Branch Copy on file at NODC

National Oceanographic Data Center

NOAA/EDS

Washington, DC 20235 Telephone (202) 634-7439
Lagrangian Three-Point Interpolation Language - PL/1
LAG3PT Hardware - 1BM 360-65
Computes a Lagrangian three-point interpolation; calls subroutine LININT. Author - Robert Van
Wie. .

Oceanographic Services Branch Copy on file at NODC

National Oceanographic Data Center

NOAA/EDS

Washington, DC 20235 Telephone (202) 634-7439
Calculates Spline Coefficient Language - FORTRAN [V
SPLCOF . Hardware - IBM 360-65

Calculates spline coefficient for use by routine SPLINE. Author - Dave Pendleton.

Oceanographic Services Branch Copy on file at NODC
National Ocesnographic Data Center
NOAA/EDS ’
Washington, DC 20235 : Telephone (202} 634-7459
N ¢
Interpolating by Cubic Spline Languag2 - FORTRAN IV
SPLINE Hardware - IBM 36(-65/832 bytes (object form)

Performs interpolation by cubic splines. This method fits a cubic spline between adjacent
poirts while insuring that the fiist two derivatives remair continuous. The endpoints (X(1)
and X(N)) use an extrapolation of the curvature at points X(2) and X(N-1). Aathor - Dave

Pendleton.
Oceanographic Services Branch Copy oa file at NODC
National Oceanographic Data Center
NOAA/EDS
Washington, DC 20235 Telephone (202) 634~7439
Program for Smoothing Data Language - FORTRAN 1V
Using the Cubic Spline Hardware -~ UNIVAC 1108

Fits xeasured data with the smoothing cubic spline, using an extension of Reinsch's technique
which brings the second derivative of the spline to zero at its end points. The c¢rtension al-
lows end conditions on either first or second derivatives. Input: Set of sample data (xi, ¥i)s
i=0),1, ..., n22; %Xy<%1<...<x, and end conditions on either the first or second derivative
and a smoothing paramerer S ¢ (N-vZN, N+vZN) where N = n+l. Cutput: Smoothed data values
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94 and pointwise approximations to the first and second derivatives at the points xj.
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NUSC

Tech, Memo. No. PA4-48-74, “Un a Computer Program for Smoothing Data Using the Cubic Spline,”

by M.J. Goldstein.

Marvin J. Goldstein
Naval Underwater Systems Center
New Lonaon, CT 06320

Solve Algebraic Equctions
MATRIX

Available from originator only

Telephone (203) 442-0771, ext. 2415

Language - USASI FORTRAN
Hardware - CDC 3300/20K words

Solves n linear algebraic equations in n unknowns, using Cholesky's method.

Alan T. Massey
Naval Underwater Systems Center
Newport, RI 02840

Checks Angles
TWCPI

Available from originator only

Telephone (401) 841-4772

Language - FORTRAN IV
Hardware ~ IBM 360-65/CDC 6600

In the use of angles, this routine assures that any angle remains between 0° and 360°.

Robert Dennis

Center for Experiment Design and
Data Analysis, NOAA/EDS

Washington, DC 20235

Trigonometry Subroutines
ASSUB, SAS, ASA
ASSUB calculates trig other side. Input:

lates other side.
other two sides.

Input:
Input:

Michael Moore

Scrippe Iastitution of Oceanography

P.O. Box 1529
La Jolla, CA 92037

Inter-Active Calculations
DSDP/CALC

1 angle, 2 sides.
lengths; if either or both returned sides are zerc, these values are undefined.

Side, angle, side.
Angle, sice, angle.

Available from originator only

Telephoae (202) 634-7344

Langrage ~ FORTRAN
Hardware - IBM 1800
Qutput: Two possible side

SAC :alcu~
Length of other side. ASA calculates
Length of other two sides.

Qutput:
Output:

Available from originator omnly

Telephone (714) 452-4194

Language - ALGOL
Hardware - Burroughs 6700/6K words

Provides inter-active computing abilities for persons with the occasional need to do numerical

calculations involving small amounts of data.

The user may address either the "definition

ievel"” or "evaluation level” of ten independent working spaces in which any number of expre-

sions may be defined.
put:

The program can save the total working environment for later use. In
General arithmetic expressions defined in terms of alpha-numeric identifiers, system in-
trinsic functions and previously defined expressions.

An expression is evaluated by assigning

values to the independent variables in either an identifier prompting mode or free-field inmput

mode.

W. Thomas Birtley

Deep Sea Drilling Project
Box 1529

Las Jolla, CA 92037

Available from originator only

Telephone (714) 452-3526
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DATA REDUCTION, EDITING, CONVERSION, INVENTORY, RETRIEVAL,
AND SPECIAL INPUT-OQUTPUT

Thermometer Correction Language ~ FORTRAN 1V
TCPLO Hardware ~ XDS Sigma 7/12,500 words/2 tape
: units/CalComp Plotter

Plots thermometer correction curves and prints the calibration data for each thermometer. For-
mulas used are from "On Formulas for Correcting Reversing Thermometers,” by F.K. Keyte.

Mary Hunt Available from wriginator only
Woods Hole O graphic Institution
Woods Hole, MA 02543 Telephone (617) 548-1400
Thermometer Correction, Depth Computation Ls uvage - HP ASA Basic FORTRAN~
HYD1 Hacdware - HP 2100/HP 2116/12K words/Keyboard/
CalComp Plotter/Paper tape
optional

Corrects thermometer readings and computes depth or pressure. Input: Station informatiom, in-

cludirg thermometer readings, end thermometer calibrations. Output: Depth and corrected tem-—
perature for each station.

Chris Polloni Available from originator only

Woods Hole Oceanographic Institution

Woods Hole, MA 02543 Telephone (617) 548-1400
Areal Concentration Language - FORTRAN IV
INTEGRATE Hlardware - IBM 360/3676 bytes

Performs integration gi samples taken at discrete depths to produce areal concentrations. In-
tegration is of form Nld,,3~dnl [(A,,3%A,}/2) where d ~ depth and A = values of a variable for
each of N depths. Input: Data cards containing sample identi{fication codes and depth values
along with substance to be integrated. An unlimited number of depths and variables may be in-
tegrated. Output: Printed output includes sample identification codes, list of depths and
variable values, a denth-weighted average for each depth interval, and the running sum; punched
output includes identification cudes and integration from surface to selected depths. "A Com-

puter Program Package for Aquatic Ecologists," by Paul J. Godfrey, Lois White, and Elizabeth
Keokosky.

Paul J. Godfrey Copy on file at NODC (listing, documentation)
Department of Natural Resources

Cornell University, Fernow Hall

Ithaca, NY 14850 Telephone (6.7 256~3120
Urwveighted Averages Language - FORTRAN 1V
AVERAGF. Hardware - IBM 360/5824 bytes

Calculates unweighted averages over depth; depths for which data are averaged may be con-
trolled. Input: Data cards with sample identification codes, depth and variables to be aver-
aged; if average is to be controlled by a variable such as thermocline depth, this must also
be included. Output: Printed or punched averages of several variables in a form similar to
the input data, f.e., one variable after another on each card, thus suitable for use in pack-
aged programs. "A Computer Frogram Package for Aquatic Ecologists," by Paul J. vodfrey, Lois
White, and Elizabeth Keokosky.
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Paul J. Godfrey Copy on file at NODC (listing, documentation)
Department of Natural Resources
Cornell University, Fernow Hall

Ithaca, NY 14850 Telephone (607) 256-3120

Bathymetric Data Reduction Language - FORTRAN
Hardware - IBM 7074

Processes daca gathered while navigating with any circular and/or hyperbolic system. Eight op-
tions are available pertaining to position conversion, form of input, data smoothing, special

corrections, and interpolation of position~dependent values such as contour crossings. OS No.
53559.

Data Systems Office Available from originator only
U.S. Naval Oceanographic Cffice
Washington, DC 20373 Telephone (301) 763-1449
Julian Day Counversion Language - FORTRAN 1V
JDAYWK Hardware - I3M 360-65

Computes the date from the Julian day.

Paul Sabol Available from originator only
Center for Experimcnt Design and
Data Analysis, NOAA/EDS

Washington, DC 20235 Telephone (202) 634-7344
Julian Date Conversion Routin:s Language ~ FORTRAN 1V
JULDAY, JULIAN, JULYAN, JULSFC, CESLUJ Hardware ~ IBM 360/CDC 6600/PDP-11

Given the month (1-12), day, and vear, JULDAY returns the Julian Day. JULIAN calculates month
(in 10-character words) and day, given the year and Julian date. JULYAN calculates month (digi-
tal) and day from given year and .Julian date. JULSEC yields Julian seconds from Julian day,
hour, minute, and second. CESLUJ computes the Julian date, hour, minute, and second, given
Julian seconds.

Robert Dennis Available from originator only
Center for Experiment Design and
Data Analysis, NOAA/EDS

Waghington, DC 20235 Telephone (202) 634-7344
Day of the Week Language - FORTRAN 1V
NDAYWK Hardware - IBM 360-65

This subroutine returns the day of the week for any date in the nineteenth or twentieth century.
Modificatfions Include conversion of the function to a subroutine so Julijan day can be extracted
and addition of an array containing an alphanumeric description of the day.

Paul Sabol Available from originator only
Center for Experiment Design and
Data Analysis, NOAA/EDS

Washington, DC 20235 Telephone (202) 634-7344
Date Calculations . Language ~ FORTRAN
DAYWK, NWDAT, NXIDY, YSTDY Hardware -~ IEM 1800
144
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Given year (4 digits) and Julian Day (1-366), DAYWK produces the day of the week (1-7, Sun.-
Sat.). Given packed date (bits 0-3 month, 4~8 day, 9-15 year), NWDAT produces following date,
packed and unpacked. Given day, month, year, NXTDY retutns day, month, year of next day. Given
packed date, YSTDY produces preceding date (packed).

Michael Moore Available from originator only
Scripps Institution of Oceanography
P.0. Box 1529

La Jolla, CA 92037 Telephone (714) 452-4194
Julian Day Subroutines Langiage - FORTRAN
CLEJL, CLJUL Hardware - IBM 1800

Both subroutines calculate Julisn Day. Input formats vary. CLEJL format, Ol Nov. 70; CLJUL
format, day (1-31), year (00-99), month (1-12).

Michael Moore Available from originator only
Scripps Institution of Oceanography
P.0O. Box 1529

La Jolla, CA 92037 Telephone (714) 452-4194
Time Counversion Language - FORTRAN
DTIME lHardware - IBM 1800

Calculates hours, minutes, and seconds, given thousandths of hours.

Michael Moore Available from orjiginator only
Scripps Institution of Oceanography
P.O. Box 1529

La Jolla, CA 92037 Telephone (714) 452-4194

Current Meter Data Reduction Language - FORTRAN IV
Hardware - IBM 1800

Converts data in the form of angular positions of the rotor and compass arcs from Braincon
type 316 current meters into values of current speed and direction, tilt direction, N-S and
E-W current components and displacements in kilometers from any arbitrary origin. Data are

output to lineprinter with column headings and magnetic tape without headings. Author - W.J.
Gould.

National Institute of Oceanography Copy on file at NODC (listing, documentation)
Wornley, Godalwming, Surrey
United Kingdom

Reduction and Display of Data Acquired Language - FORTRAN I1
at Sea Hardware -~ IBM 1130/Disk/C.1Comp 30" plotter

A system of programs (navigation, gravity, topography, magnetics) for the reduction, storage,
and display of undervay data acquired at sea. A large number of the programs utilize naviga-
tion polats together with raw digitized geophysical data presented as a time series, where the

different data may be read at unequal intervals. Technical Report No. 1, by Manik Talwant,
August 1969.

Lamont-Doherty Geologiical Observa- Available ‘from NTIS, Order No. AD 693 293/1K,

tory $10.00 paper copy, $2.25 microfiche.
Columbia University

Palisades, NY 10964
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Hydragraphic Data Reduc:ion Language - FORTRAN 63
T™HO FIVE Hardvare - CDC 3600

L

Procisses rav data to obtain carracte: depth, temperature, salinity, and oxygen, as follows:
(1) from protected deep-sea reversing thermometer readings, obtaine corrected in situ tewpera-
ture; (2) from unprotected deep-ses re'crsing thermometer readings, obtains the thermometric
depth, corrected for gravity variations and for the wean density of the overlying water column
in ary ocean; (3) fits lesast-squares curves to wire length vs. (wire length minus thermometric
depth) to determine the accepted depth; (4) culculatcs salinity from rax salinity readings; (5)
calculates dissolved oxygun concentrations from titrations. Report (unpublished manuscript) by
‘orua Mantyla, Oct. 1970.

Marine Life Research Group Copy on file at NODC (above report)
Scripps Institution of Oceanography

P.O. Box 1529

La Jolla, CA 92037

Station Dsta Reduction Language ~ FORTRAN 1I, FAP
SYNOP Hardware - IBM 7094~7040 DCS/25,335 words (wain
program}, 2058 words (subroutines)

Reduces data from raw shipboard observations. Corrects thermometers ind computes thermometric
depths, wire angle depths, salinities from bridge readings, oxygen values from titrations; then
computes sigma-t, oxygen saturation percent, and apparent oxygen utilization. Technical Report
No. 181 (M67-8), "Processing of O graphic Station Data: A Coordinated (omputer~Compatible
System," by Eugene E. Co.lias, Jan. 1968.

Department of Oceanography Available from NTIS, Order No. AD 670 472/1K,
University of Washington $5.75 paper, $2.25 microfiche.
Seattle, WA 98105

Thermometer Correction Language - FORTHAN VI
TCHK2 Hardwarc - 1BM 1130

Corrects deep-sea reversing thermometers, computes thermometric depths, allows spurious vslues
to be removed from L~Z tzble, smooths tire L-2 :table, and punches smoothed depth and observed
temperature and salinity and oxygen values onto cards in CODC format. Two other thermometer
correction programs are available: TCHKL uses the L/Z method; TCHK] computes pressure. FRE
Manuscript report No. 1071 (unpublished manuscript), by C.A. Collins, R.L.K. Tripe and S.K.
Wong, Dec. 1969.

Pacific Biological Stotion Copy on file at NODC (above report)
Fisheries Research Board of Canada

P. 0. Box 100

Nanaimo, 3. C. VIR 5Ké

Read NODC Format Station Data Language - FORTRAN IV
Hardware - XDS Sigma 7
READTAPE 1,000 words
MASTER 200 words
ENVIR 118 words
DETAIL 280 words

Subprogram READTAPE reads, unpacks, and returns to the user NODC oceanographic station data
records, one station at a time. Subprogram MASTER takes information from master record and re-
turns the informatior. to the calling program. Subprogram ENVIR takes informwation from the first
24 characters of master or observed detail record and returns the information to the calling
program in usable form. Subprogram DETAIL takes the information from an observed detafl record
and returns to the calling program correct values for all variables and suitable indicators for
special conditions. Input to all subprograms: NODC station data on cards or tape.
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Mary Runt Available from originator only
Woods Hole Oceanographic Institution
VWoods Hole, MA 02543 Telephone (617) 548-1400
Reads NODC Station Data Tape Language ~ FORTRAN IV
EDIT Hardware - 1BM 360-65

This subroutine reads a NODC station data tape (120 characters per record), checks the indica-
tors in characters 81-120, sets the decimal points, then prints the master records, observed
station data, and standard station data for each station. See program CAPRICORN.

Ruth McMath Available from originator only
Department of Oceanography .
Texas A&M University

College Station, TX 77843 Telephone (713) 845-7432
Converts NODC Format Data to BENDO Format Language - FORTRAN IV
TRANSNODC Hardware - XDS Sigma 7/2 tape or disk units

This system prepares data in NODC format for introduction into the Poseidon system; header data
are listed, stations are selected and separated into cruises with inventories at the cruise

level, and output is provided in BNDO format. Report, "Tr dage des d NODC."
Mr. Stanislas, BNDO Copy on file at NODC
Centre National pour 1'Exploitation
des Oceans
Boite Postale 337
29273 Brest Cedex, France Telephone 80.46.50, telex 94-627
Converts Data to BNDO Format Language -~ FORTKAN IV
TRANSCOD Hardware - XDS Sigma 7/2 tape or disk units

This systea prcﬁaru data in out-of-house formats for introduction into the Poseidon system;
header data are listed, stations are selected and separated into cruises with inventories st
the cruise level, and output is provided in BNDO format. Input formats are those of ORSTOM,
SHOM, etc.

Mr. Stanislas, BNDO Copy on file at NODC
Centre National pour 1'Exploitation
des Oceans
boite Postale 337
29237 Brest Cedex, France Telephone 80.46.50, telex 94-627
Reads BNDO Format Data Language - FORTRAN 1V
LSTA 1142 Hardware - XDS Sigma 7

This subroutine is used to rcad easily the physical, chemical, and biological data in the com-
plex and very flexible BNDO format. Data may be on disk, tape, or cards. After the call, the
station is stored in a common area.

Mr. Stanislas, BNDO Copy on file at NODC
Centre National pour 1'Explcitation
des Oceans
Boite Postale 33;
29273 Brest Cedex, France Telephone 80.46.50, telex 94-627
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Ediging for WHOI format Language ~ FORTRAN IV-H
SCRUB Hardware - XDS Sigma 7

Provides several methods by which data stored in WHOI standard format may be edited and tested.
Output is the corrected version of the data on 9~track tape. See HISTO formst reference.

Richard E. Payne Available from originator only
Woods Hole Oceanographic Institutica
Woods Hole, MA 02543 Telephone (617) 548-1400

Mailing Labels Language ~ ALGOL

MAILER Hardware - Burroughs 6700/16K words

Generates 4~up peel-off mailing labels on the line printer. Option3: Bulk mail handling,
sorting by user defined key, rejection of records by user defined koy. Input: Addresses cn
punched cards; privileged information may be included which is not srinted.

Peter B. Woodbury Available from orip.inator only
Deep Sea Drilling Project

Box 1529

La Jolla, CA 92037 Telephone (714) 452-3526

Fortran Access to Scientific Data Language - FORTRAN 1I, CODAP-1
FASD Hardware -~ CDC 1604/4850 48 bit words

Designed to be used as a subroutine, FASD accomplishes the dual purpose of converting an exist-~
ing data base to FASD format as well as providing a convenient unpack data handling tooi. For
user convenience, 1/0 tape status checking, bit shifting, dsta bias manipulation, etc., have
been absorbed by the package so that raw data caa be made immediately available from the FASD
pack; or raw data can be packed into the FASD format by a single fnstruction. Availahle func-
tions are fixed or floating poiant READ, WRITE, READ IDENT only, and SKIP. The present data
base is NODC station Jata. Access time is 44 seconds for 1,000 random length observations. A
table of pointers is maintained to insure accurate transmission of obtservation data. The FASD
format provides an extremely tight pack of thermal structure data where the observation format
consists of an identification (parameters such as position, metering device, station number,
date time group) and a temperature profile. The FAST format is not computer word length ori~
ented. Input: (1) Raw data to be packed into the FASD format, or (2) maguetic tape containing
data in the FASD format. Output: If input (1), a magnetic tape containing FASD packed data;
if input (2), raw data are output to the driving program.

Alan W. Church, Code 80 Ccpy on file at NODC (listing)
Fleet Numerical Weather Central
Monterey, CA 93940

Reproduce and Serialize Deck Language - FORTRAN IV
DUPE Hardware -~ CDC 6600

Reproduces, lists, and serializes source or dota decks. Program options allow reproduction
without serialization and up to 999 reproductions and listings of the input deck. Input may be
any standard FORTRAN or alnhanumeric punch deck.

Jack Foreman Available from originator only
Center for Experiument Design and
Data Analysis, NOAA/EDS

VWashington, DC 20235 Telephone (202) 634-7344
Flags Suspicious Data Values Language - FORTRAN IV
EDITQ Hardware - IBM 360-65
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EDITQ is designed as a computationally fast and efficient means of flagging suspiciously large
or small values in a series of data. The data series 1is fitted with a least-squares fit
straight line under the assumption that the progcamer limits the length of the data series to
regions sufficiently samsll so that the straight line is locally a good approximation to the
trend.

Donald Acheson Available from originator only
Center for Experiment Design and
Data Analysis, NOAA/EDS

Washington, DC 20235 Telephone (202) 634-7288
Format Free Input Subroutine Language - FORTRAN
QREAD Hardware - IBM 1800

A format free input subroutine for carde or other sources. Input: Integer array with first
eight varisbles set to determine input.

Michael Moore Available from originator omly
Scripps Institution of Oceanography
P.0, Box 1529

La Jolla, CA 92037 Telephone (714) 452-4194
Metars vs. Fathoms Language ~ FORTRAN
MATBL Hardvare - IBM 1800/16K words

Produces table of corrected deptha in meters vs. raw fathoms.

Michae. Moore Available from originator only
Seripps Institution of Oceanography

?.0. Box 1529

La Jolla, CA 92037 Telephone (714) 452-4194

A File-Independent, Generalized Application Language - FORTRAN IV-G, Assembler, PL/1-F
System, GAS Hardware - IBM 360-65

Development of GAS was based on the following premises: (1) most files of oceanographic data
consist of identification fields (location, date, etc.), an independent varisble (perhaps wvater
depth or time), and one or more dependent varisbles (e.g., water temperature or dissolved oxy-
gen); (2) s system could be designed to treat these items uniformly, i.e., instead of tailoring
programs to a discrete data file, the basic units could be extracted and transamitted to a gean-
eralized applications system from which many products could be derived. As s result, GAS has
"n" oumber of applications programs, rather than a theoretical maximum of “n" times the number
of files. Only one extra program was necessary -- the conversion module which provides a link
between the various data files and the GAS system. The system of applications programs is
tailored to an intermediate file created by this conversion module. Version 1 of the conver~-
sion module can access the files for Nansen casts, mechanical bathythermographs (BT), and ex-
pendable bathythermographs (XBT); soon to be added are the continuous salinity-temperature-
depth (STD) file, ICES ocean surface reference file, and data from cooperative oceanographic
research projects.

(
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Following are descriptions of individual programs and subroutines:

GASDIPBS reads the NODC GAS file and, on one pass of the data, produces any one of three differ-~
ent printouts, depending on the control card entry. Author ~ Gary Keull (44K, FORTRAN IV-G).

GASSAMPC prints the first three and the last basic master records only of a GAS iormatted data
set and gives a record count. Author - Gary Keull (38K, FORTRAN IV-G).

GASEINV prints out a geographic inventory of GAS data by ten-degree square, one-degree square,
and month, and gives counts of all or2 degrees and ten degrees and a total number of stations
processed. Author - Gary Keull (40K, FORTRAN IV-G).

GASCC1 reads GAS records and prints out country code, refercnce identification number, and from

and to consec numbers. Also gives a total station count. Author ~ Gary Keull (4JK, FORTRAN
1V-G).

GASVAPRT reads the output of the program GASVASUM and prints vertical array summaries. Author -
Walter Morawski (48K, FORTRAN IV-G).

GVAREFRM takes the GAS vertical array summary programs svmmed records and produces a 110 char-
acter output record. Author - Gary Keull (30K, FORTRAN 1V-G).

GASTHERM computes the depth of the “hermocline and mixed layer if desired. Also outputs & tem-
pevature gradient analysis. Author - Walter Morawski (40K, Assembler).

GASMASK reads the basic and supplementary master information and produces a detailed printout
of master information and headings for each station. Sruthor - Judy Yavmer (100K, PL/1-F).

INDATA reads GAS records and transfers ail the fields present into a common area in core of the
calling program. With each call to this subroutine, all master and ind dent—d dent pa-

rareter pairs are transferred to the common area. Author - Walter Horav;ki (748 b;tes (object
form), Assembler).

Subroutine CANADA computes Canadian ten-degree, five-degree, two-degree, one-degree, and quar-

ter-degree squares from latitude and longitude degrees and minutes. Authors - Walter Morawski
and Gary Keull (5K, FORTRAN IV-G).

Subroutine CREATE creates GAS records when called from a user's program. Author - Walter
Morawski (630 bytes (object form), Assembler).

GAS accesses the major files of NODC and creates records compatible with the GAS system. Au-
thor - Walter Morawski (96K, FORTRAN IV-G).

MONTHBO selects all stations with a month entry that corresponds to a particular control card
entry. Author - Gary Keull (44K, Assembler).

CHEM80 selects all stations with a non-zero chemistry percentage that corresponds to a control
card entry. Author -~ Gary Keull (44K, Assembler).

DEPTH80 selects all stations with a maximum depth greater than the control card entry. Au-
thor - Gary Keull (24K, Assembler).

LATLON80 selects an area based on latitude and longitude degrees and minutes entered in a con-
trol card. Author - Gary Keull (44K, Assembler).

GASORDER selects certain GAS records (specified by cruise and consec numbers) from an input
tape and inserts a sort-order number in an unused area. The output, when sorted on this order
number, will be in whatever order the user has specified on the control cards. Author - Walter
Morawski (38K, Assembler).

GASVASUM reads GAS type 1, 2, or ) records and produces three output GAS format records that
contain a vertical array summary. (Depth, Max, Avg, Min, Number, Standard Deviation). Summa-
ries are at NODC standard levels, five meter intervals, or ten meter intervals, depending on
the irput  Author - Walter Morawski (86K, FORTRAN IV-G).
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ALTERGAS reads a primary GAS file anc finds matches to these records in an suxiliary GAS file.
Before outputting, records méy be altered and a single file of records may be altered in any
way. Author - Walter Morawski (90K, FORIRAN IV-G).

GASB accesses several major files at NODC and creates records ca-pctlble with GAS. Author -
Walter Morawski (90K, FORTRAN IV-G with Assembler iaput-ocutput routines).

NODCSQ takes the latitude and longitude fields from t..e GAS master fields and computes the NODC
ten-degree, five-degree, two-degree, one-degree, quarter-degree, and six-minute squares and
replaces them into the master field arrays. Author - Walter Morawski (2K, FORTRAN IV-C).

NAMES prints the names of the dependent and independent parameters of the GAS system. At pres-
ent, there are 29 names which may be printed all at once or singularly; this subroutinre is used
in program CASDIPBS for output type 2 listings. Aathor - Gary Keull (28K, FORTRAN IV-G).

SD2GAS accesses the NODC SD2 (station daca 2) file, selects upon various criteria, and outputs
GAS records of various types; user may at same time output regular SD2 records for u:ze by non-
GAS programs. The following options are available:
A. Standard and/or observed depths only will be returned;
B. If a value is mirsing at a particular level, it may be interpolated;
C. Doubtful and questicnable data may or may not be included;
D. Cheaistry values may be shifted to NODC prescribed nearest standurd levels.
Output formats available:
=1 Basic GAS master fields;
-2 Basic GAS master fields and all lupplemcntary fields present;
Basic GAS master fields and one indep dent parameter pair;
Basic GAS master fields and parameter pairs at £1ve-netet interval-;
Basic GAS master fields and parameter pairs at ten-meter intervals;
Basic GAS master fields and parameter pairs at Nansen levels;
Basic GAS master flelds and parameter pairs whenever they appeared in that partfcu-
lar record;
Basic GAS nmaster fields and parimeter pairs at depth intervals specified by the user.
Author - Walter Morawski (96K, FORTRANR IV-G).

w SPWNMO

GASSCUDS summarizes SCUDS (surface current-ship drift) records by area, ten-idegree, five-d 'gree,
two-degree, one-degree, quarter-degree, one-tenth-degree squares, year, montil, or day. Outputs
produced are optional. Variations include two print formats or two tape formats. Parameters
include all geographic information, month, year, day, north and east components, rrsultant
speed and direction, total observations, number of calms, max and mean speeds, and standard
deviation. Also- available is a distribution of individual observations by speed and direction.
Authors - Gary Keull and Walter Morawski (80K, FORTRAN IV-G).

Oceanographic Services Branch Copy on file at NODC (tape, documentation)
Nat ional Cceanogtaphic Data Center
NOAA/EDS
Washington, DC 20235 Telephone (202) 634-7439
Other NODC Prograns Hardware - IBM 360-65

STD Data:

STDRETV retrieves records from the STD geofile; sections are made on the basis of optional se-
lect fields; with one exception, these select fields are located in the master records. Au-
thor - Robert Van Wie (Assembler).

Station Data:

SD2TOSD1 converts station data from SD2 variable length record to SD1 80 or 83 byte records.
Author - Walter Morawski (36K bytes, Assembler).

SDCHAR processas a series of 83 byte records to construct a one-record-per-station file of var-
iable length character records. Author - Robert Van Wie (92K bytes, PL/1).
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SDPRT2 produces an editeu listing of the SD2 variable length record or data in the 80 byte
format. Author - Sally Heimerdinger (36K bytes, Assembler).

SDSELECT selects SD1 records by Marsden square, one-degree square, or card type. Author -
Michael Flanagan (24K bytes, Assembler).

SD2MSTCT counts the number of SD2 records and prints the first 50 records and the last record.
Author - Elmer Freeman (50K bytes, Assembler).

SD2SAMP selects five records from SD2 tape; used to give users a sample of SD2 dsta. Author -
Walter Morawski (36K bytes, Assembler).

SDGEOIV reads SD2 master i1.'s and summarizes the number c¢f stations by month, year, one-degree
square, five-degree square, and modified Canadian (ten-degree) square; best results are ob-

tained when running against a geographically soited file. Author - Michael Flanagan (14K bytes,
PL/1).

MAKE120 converts an 80 or 83 byte record from the NODC station data geofile to the 120 charac-
ter zone-edit format for the IBM 7074. Author - Walter Moraws!i (36K bytes, Assembler).

DEPTH selects full station data records with depths greater than a given hundred-meter inter-
val. Author - J. Gordon (17K bytes, Assembler).

CRUCON reads either the SD2 file or SD2 master file and prints the NODC cruise consec nuaber
inventorv. Author - Walter Morawski (36K bytes, Assembler).

CODCCONV converts station data in the format of the Marine Environmental Data Service (formerly
CODC - Canadian Oceanographic Data Center) to the NODC format. A table of control cards is
required to coavert the Canadian cruise reference numbers to the NODC system. Author - Walter
Morawski (24K bytes, Assembler).

SUPERSEL selects from the SD2 geofile or master file by Canadian (ten-degree) square. Imput
file 18 sorted in Canadian square order; output is identical in format, but contains -ly the
data from the desired Canadian squares. Author - Walter Morawski (36K bytes, Assembier).

SDPASS -etrieves SD2 records from either the cruise-gsorted file, the geosorted file, or the
master file. Output is on one of four formats: (1) the original variable length record; (2)
a series of 80 byte fixed-length records; (3) 105 byte fixed-length records; (4) undefined
records. Author -~ Robert Van Wie (Assembler).

Expendable Bathythermograph Data:

XORDER selects XBT dita by cruise consec number, ingerts a sort number in au unused space; the
output, when sorted on chis number, will be in whatever order was specified by the user on con-
trol cards. Author - Walcer Morawski (36K bytes, Assembler).

XBEVALU compares production with standard sample XBT's; sorts input by reference number and
consec number before testing and evaluation; prints evaluation statistics. Author - Michael
Flanagan (PL/1).

XBTQKOUT enables the user to choose the type of XBT ovtput and the mode of output. Author -
Philip Hadsell (60K bytes, FORTRAN IV~G).

XBCONV converts datz from seven-track tapes fn old NODC XBT format to new NODC format suitable
for nine-track tape. Input: Contractor-nrocessed XBT's. Output on disk. Author - Pearl
Johnsoa (56K bytes, PL/1-4).

XBTCOUNT gives a station count of XBT data from either the cruise file or the geofile., Au-
thor - Elmer Freecan (Asseaxbler).

XBFNWC, rum after XBF*'WSUM, reads control cards providing cruise and other master information
and, for each cruise, ccnverts (or deletes) Fleet Numerical Weather Central XBT data to the
NODC X3T tape record format. Author - Judy Yavner (50K bytes, PL/1).
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XBFNWSUM provides a summary of the cruises contained on a file of XBT datz from Fleet N.mer-
ican Weather Central. Author - Judy Yavmer (22K hytes, PL/1).

XBSELECT retrieves from the XBT data file by inputting the desired FORTRAN "if" gtatements.
Author -~ Philip Hadsell (9K bytes, FORTRAN IV-G).

RETXBT retrieves records from the XBT cruise file or the XBT geofile. Author - Robert Van Wie
(Aasembler).

XBTCONV converts the XBT binary-character formatted records to an urndefined all-chzracter rec-
ord with a maximum length of 2500 bytes; primarily used to satisfy requests for XBT data on
seven—track tape. Author - Sally Heimerdinger (650 bytes plus 2 times the sum of the buffer
lengths, Assembler).

XBMSINV, using the subroutine XBREAD, reads cruise-ordered XBT data and produces a summary of
each cruise (one line per cruise), indicating the NODC cruise number, the number of observa-
tions per cruise, the beginning and ending dates, the NODC ship code, and the originator's
cruise number. Author - Philip Hadsell (FOI TRAN).

XBGEOSUM prints a summary of the number of observations within given seasons, one-degree
squares, ten-degree square:, and quadrants. Author - Philip Hadsell (80K bytes, FORTRAN IV-G).

Mechanical Bathythermograph Data:

RETBT retrieves records from the BT cruise file .r the BT geofile. Author - Robert Van Wie
(Assembler).

BTLISTC provides edited printout with headings of the NODC geographically-sorted bathythermo-~
graph file. Author - Michael Fl..agan (2600 bytes, Assembler).

BTGEQOIV reads the bathythermograph file, summarizes the number of stations by month, year, one-
degree square, five-degree square, ard Marsden square. Author - Charlotte Sparks (14K bytes,
PL/1).

Other NO0))C programs:

SCHNINE prints data from Hl-9 surface current file; produces simultaneously any one of the fol-
lowing combinations: (1) edited listing of the entire file; (2) edited listing and puached
cards, both for the entire file; or (3) edited listing, unedited listing, and magnetic tape.
all for only the first 100 records. Author - Rosa T. Washington {Less than 56K bytes, PL/'}.

SCMULTI outputs surface current data in any one of the fo:lowing combinations: (1) edited
listing of the entire file; (2) edited listing and puncheu cards for the entire file; »r (3)
edited listing, unedited listing, and magnetic tape, all for coriy the first 100 recorcs. Au-
thor - Rosa T. Washington (72K bytes, PL/1).

DRYLAND reads a sequential tape file and identifies any one-degree square which is conytetely
on land. Author - Robert Van Wie (30K bytes, PL/1).

CANWMO computes a WMO square, given a Modified Canadian square. Requires subroutinces GRIDSQ,
TENSQ, and WMO. Author - Robert Van Wie (FOXTRAN).

Oceanographic Services Branch Copy on file at NODC
National Oceanographic Data Center
EDS/NOAA
Washington, DC 20235 Telephone (202) 634~7439
Reformatted Station Output Language - FORTRAN
IBM 1 Hardware - IB! 370

Outputs formatted hydrographic and nutrient chemfcal data by staticn; iiput is NONA format raw
data. Author - Stephen A. Macko.
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B.J. McAlice Available from originator only
Irs C. Darling Center (Marine Laboratory)
University of Maine at Orono

Walpole, ME 04573 Telephone (207) 563-3146
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CCOC FORMAT MEDS FJIRMAY

CCCC FOR¥AT MEDS FORMAT

CCOCCCNY

CCHEN J S

COHERENCE

CCHERENCY

COHERENCE ESTIMATES PLOT

CCHPLT

CCLE DONALD

CCLLIAS EUGENE €

COLLIGAN EQUAL AREA PROJECTION
CF THE SPFERE

CCLLINS C A

B e e S
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CCLLINS C &

COLLINS C A

COLLINS C A

CCLLINS C &

COMPACTICN OF SAMPLE

COMPLEX CEMCCULATES

CCMPLOT

CCNCENTRATIONS

CONCENTRATICN CF SEaA

CONCENTRATICN AREAL

CONDUCTIVITY

CONDLCTIVETY

CONDUCTIVITY

COCNOUCTIVITY

CONDLCTIVITY

CCNFIOD

CUNFID L

CCNFIDENCE INTERVALS

CCNFIDENCE INTERVALS

CUNFIDENCE INTERVALS

CCNFIDENCE LEVEL

CCNFIDENCE REGIONS

CCNGRATS

CCNIC PRQOJECTION

CCNMCDE

CCNNARD G

CCNNARD G

CCNSERVATICN OF SALT

CCNSISTENCY CHECK

CCNSCLIDATION

CCNSTRAINTS END

CONTINGENCY TABLE

CCONTINGENCY TABLE

CONTINUOUS GRADI ENT

CONTINUGUS GRADIENT

CCNTOUR CROSSING INTERVALS

CCNTGUR PLOTS

CONTOUR CHARTS

CCNTOURS VERTICAL ANALYSIS
TEMPERATURE AND SALINITY

CCNTCUR PLGTTING

CCNTRAST LOSS

CCNVEC

ICE

CCNVECTICN IN VARIABLE vI1SCOSITY

FLUID
CUNVERGENCE 20NE
CONVERGENCE INTERVAL
CONVERSICN
CCNVCLUTICN
CCOLEY
CCCLEY J »

COOLEY-TUKEY raST FOURIER TRANSFCRM

CCCLEY WILLIAM W
CCCROINATE TRANSFORMATICN
CGORBT

CCRE

CCRER BOCMERANG

CCRER DYNAMICS

CCRMORAN
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135
132
135
126
131
127

106
127
131
134
127
127
127

15
1C0
106

15

15
127
127

20
126
121
131
126
135

86
135
125
129
134

20
130
138

85
135
152
138

15
100
113
113

18
100
141

78

15

77

78

19

20

78

7
145

CORNYN JOHK J JR
CCRRECTICN RATIO
CGSINE FOURIER TRANSFORM
CCSINE WINOCH
COSPSCTRA
CCSPECTRUM
COSPECTRUM

CCSTR

CCUGKHRAN

COURSE PLAN
CCVARIANCE
CCVARIANCE
COVARTANCE

CPEES

cPLT 1

cPeLY 2

CREATE-~C

CRITICAL ACOUSTIC RATIOD
CRALS

CRCCKER K

CROCKER K

CRCPLY

CRCSS

CRCSS COVARIANCE MATRIX
CRGCSS CORRELATION
CROSS CORRELATION
CRGSS CORRELATION
CRCSS COVARIANCE
CROSS COVARIANCE
CROSS R H

CRDSS RALPH H
CRASS SPECTRA
CROSS SPECTRA
CROSS SPECTRA
CROSS SPECTRA
CRCS3S SPECTRAL MATRIX
CRGUT P D

CRSCOV

CRSCOV

CRUCCN

CRVFT

CSTLUPWL

c10

(A4

CTCUR

cusic

CUBIC CURVE

CUBIC SPLINE

CUBIC SPLINE INTERPGLATICN

CUBIC SPLINE
CURPLT6
CURRENT
CURRENT
CURRENT
CURRENT
CURRENT
CURRENT
CURRENT
CURRENT

METER

METER

NETER

METER

METER AANDERAA
METER CALIBRATICN
METER CLCCX

METER DATA REDUCTION
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76
9l
20
24
78
12

13
12
15
76
T4
28
25
25
32
a5
317

58
60
61
65
T4
138
146
138
138
127
127
20
103

115

128
128
93
56
12
10

39
126
145

22
128
128

102
46
145
38
23

104
1¢9
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CURRENT METER TURBULENCE

CURRENT MCNTHLY SURFACE

CURRENT PRCFILER

CURRENT SPEED

CURRENT SURFACE

CURRENT VELOCITY

CURRENT~®AVE INTERACTION

CURRENTS

CURRENTS

CURRENTS

CURRENTS

CURRENTS

CURRENTS COASTAL UPWELLING MODSL

CURRENTS DENSITY

CURRENTS LCAGSHORE

CURRENTS RESPONSE TO

CURRENTS RESPCNSE TC

CURRENTS RESPONSE TO

CURRPLOT

CURVE FITTING

CURVE FITTING

CURVE FITTING

CURVE FITLING

CURVE FITTING

CURVE FITTING

CURVE FITTIAG

CURVFIT N1§512

CURVIL INEAR REGRESSION

CUSFC

cusIp

CYCLESCNDE =

CYLINDRICAL STEREOGRAPHIC
PROJECTICN

CYLINDRICAL STEREOGRAPHIC
PROJECTICN

(43

cn

D/E ANGLE

CAM

DANISH ACVECTION PRGGRAM

DATA

CATA LGGGER

CATA LGGGER

DATA MANAGEMENT SYSTEM

CATA REOUCTICN

DATA WINDOW

CATE COCNVERSIONS

CATOS

DATPLT

CATPLY

DAV1S

CAVIS H

CAY

CAY OF WEEK

DE BREMAECKER J-CL

DEBYE-MUECKEL ACTIVITY
COEFFICIENTS

DECCA

DECCA

N ., i 4
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40
40
40

120
107
107
113

VOVINND

107
128
128
128
116

80
123
142
144

CECCA DATA LOGGER

DECCA HIFIX

DECCA MAIN CHAIN MK21 RECEIVER
OEEP

OEEP 6

DEGFR

OECREE ~ MINUTE CONVERSICN
CEGREE - SECCND CONVERSION
DELTA-ALPHA

DELTA-ALPHA

OELTA-D

DELTA-D

DELTA DEVELOPMENT
DELTA-STY

DELTA-T

DENI

CEMOD 1

DEMOD 2

DEMOD 3

DENOROGRAPH

DENNIS R E

DENNIS ROBERT

DENNIS RCBERT

DENNIS ROBERT

DENSITY

DENSITY

DENSITY

DENSITY

DENSITY CURRENTS IN ESTUARY
DENSITY PCTENTIAL

DENSITY PRCFILE

DENTCN DIANNA L

DEPTH

DLPTH

OEPTH

DEPTHBO

DEFTH ANOMALY DYANAMIC
DEPTH ANCMALY DYANAMIC
CEPTH CORRECTION FOR SOUND VEL
CERIVE

DETAIL

DETREND

DETREND

OETRAND

DETRND

DEVANNEY J W 111

DEVANNEY J w 111

DEVANNEY J w 111

0GATH

O1 NAPOLI FREDERICK R
DIELECTRIC CCNSTANT

D1FFl2

DIFFRACTICN X-RAY
DIFFUSION COEFFICIENT
CIFFUSIGN EQUATION FICKIAN
DIGICT

DIRECT TRANSFORM
DISCHARGE

DISCHARGE

127
126
130
130
136
16
15
25
17
16
30
16
45
13
22
26
28
146
109
53
50

50
52
54
73
55
42
46
107
20
20
20
125
30
39
42
113
33
75
76

74 .
9l

S1
53
54
36
37
153
142
48
98
10
100
112

148
134

)
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OISCRETE COSINE TRANSFORM
OISCREYE FOURIER TRANSFORM
DISCRETE FCURIER TYRANSFGRM
DISCREVTE SINE TRANSFORM
DISCRIMINANT FUNCTYION
DISPER

OISPERSICN CURVES
DISPERSICN LONGITUDIMNAL
DISPERSICN RELATIONS
DIsPLA

DISPLACEMENT
CISPLACEMENT WATER
DISPLOT

DISSIMILARITY COEFFICIENTS
OISSOLVED OXYGEN
CISSCLVED OXYGEN
DISSOLVED OXYGEN
DISSCGLVED OXYGEN
DISTANCE

CISTRIBUTIDN
DISTRIBUTICN SPECIES
DIURNAL MEASURES
OIVERSITY -

DIVERSITY

DIVERSITY

CIVERSITY COMMUNITY
DIVERSITY SPECIES

DiLIsT

OL1ST

DMRCT

OMSCHP

CHSED

DMSORT

COBSCN F w

ceLLs

DCPPLER SPEEC LOG
DCuBLX

DRACUP JOSEPH E

DRAG

ORIFT

ORIFT

ORIFT BOTTLE

CRIFT ICE

CRIFT wINC

DRINKARD CREW

DRINKARD CREN

DROGUE

DROGUE

CRYLAND

DSDP/CALC

DSDP/GRAW

OSDP/SCNHAM

DSIGMT

0Y¥STOV

CUBESTER OORQTHY E
OUNCAN C PETER

DUPE

DURBIN J

DURBURY

S e mem
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Ove 10

OVRSTY

OY ANOM

OYE PATCH MOVEMENTS
CYGYT

OYNAMIC DEPTH

DYNAMIC DEPTM ANCMALY
OYNANIC .DEPTH ANCMALY
DYNAMIC HEIGHT

DYNAMIC HEIGHT

DYNAMIC HELIGHY

DYNAMIC HELGHY

DYNAMIC HEIGHY

DYNAMIC HEIGHY

DYNAMIC HEIGHT ANOMALY
DYNAMIC STRESS RESPONSE
OYNAMIC TENSION
DYNAMICAL FILELDS
OVYNAMICS ESTUARINE
DYNHT

OVRSSEN

EAPES M C

EARTH CURVATURE CORRECTIONS
EARTH MODELS

EARTH SPHERICAL

EARTH SPHERICAL SUBROUTINES
EARTHMQUAKES MICRO

EAST COAST STORM SURGE
EATON A~ C©

EBRPLT

ECOPROD

ECCSTAY

€00Y

€01sT

(1241

EOIY

ECLITQ

ECO-4ESTERN PRECISIQON DEPTH RCOR
EFFICIENCY

EFFORT

Eh VALUES

EIGEN FUNCTICNS

EIGEN FUNCTICNS

EIGEN FUMNCTICONS

EIGEN RAYS

EIGEN VALUES
EIGENVALUES

EIGENVALVE

EIGENVALUES
ELGEMVECTORS ORTHOGONAL
EINSTEIN L 7

EKMAN CURRENT METER
EXMAN TRANSPORT

EKMAN VW

ELASTICIYTY CABLE
ELECTRO MEGHANICAL CABLE
ELEUTERIVUS

ELONGATICN

ER LUG

b4+
N
31
3
31

25
91
128
48
63
136

13
91

43

45
89
115
&9
58
54
25
106
106
12
106
22
24
25
27
7
63
128
128
111
90

-113

34
36
151

l.8
128
136

109

16
148
104
136

125

EMPEIGU

END CONSTRAINTS

END MOMENT

EMD RESPCNSES

END ROTATICN

ENERGY ANCMALY POTENTIAL

ENERGY PCTENTIAL

ENERGY WAVE AND CURRENT

ENERGY FLUXES

ENERGY SPECTRUM

ENGINEERING INDEX OF CORE SAMPLES

ENGRAULIC STOCKS

ENORMSEP

ENVIR

ENVIRONMENT AL DYNAMICS

ENVIRONMENTAL CHANGES EFFECT CM
SEA ICE

ECTVCS CLRRECTION

ECTVCS CGRRECTICH

ECTVOS GORRELTION

ECTVCS CCRRFCTION

EPPLEY PYRHELIOMETER

ECUAL AREZ SINUSCIDAL PROJECTION

EQUALITY 1F MEANS TEST

tQUILICOTUM APPROXIMATIC,

EQUILIBRIUM YIELD

ERCSION BEACH

ESTc2

ESTCH

ESTPAC

ESTPL

ESTUARY

£STuary

ESTUARY

EULER METHCC

EULER METHCO

EUMETRIC YIELD

EUREKA

EUREKA

EURCPEAN CATUM

EVAPORATIVE HEAT EXCHANGE

EXCES

EXCITATICN

EXCITAVICN BY CURRENTS

EXCITATION STROUHAL

EXPENDABLE EATHYTHERMOGRAPH
SEE ALSO X871

EXSMO

EYSMO

EXTENDED NORMAL SEPARATOR

F3

FAA PLOT

FAGER E W

FARRELL J

EASC

FASHAM M

FASIHAM M

FAST FIELD

FAST FOURIER TRANSFORM
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135

FAST FOURIER TRANSFORM

FAST FOURIER TRANSFCRM

FAST FOURIER TRANSFORM

FAST FOURIER TRANSFCRN

FATHCR

FATHCN

FATHOM

FATHCMETER

FAUNAL BREAKS

FECHER MICHAEL

FEE EVERETT J

FEEDBACK CCEAN~ATMOSPHERE

FFIN

FETY

FFT

FET

FFTCNC

EFTCNY

FFTPS

FETS

FETSPC

FICKIAN CIFFUSICM ECUATICN

FILTER

FILTER

FILTER 1

FILTER ARBITRARY

FILTER DESICN

FILTERS NCN-RECURSIVE DIGITAL

FINGLAY O J

FINITE-OIFFERENCE EQUATICN

FINITE DIFFERENCE

FINITE ELEMENT SCHEME

FINITE DIFFERENCE

FINN CCWARD J

FINNEY DJ

FISHER'S EXACT TEST

FISHER®S CISTRIBUTION

FISZ MAREK

FITIT

FITZGERALL JAMES W

FIVE T¢S METHOD

FIVET

FIXED THIN LINE 8RRAY

FIXED THIN LINE ARRAY DYNAMICS

FLANAGAN MICHAEL

FLANAGAN MICMAEL

FLAT POLAR ECUAL AREA SINUSDIDAL
PROJECTICN

FLAT POLAR EQUAL AREA SINUSCIDAL
PRCJECTICN

FLEMING M

FLIP

FLISHY

FLOCD LEVELS

FLCW

FLOW VELCCETIES
VERTICAL/HORIZONTAL

FLUORESC ENCE

FLUX CGNDLCTIVE

87 FLUX EVAPCRATIVE
28 FLUX TABLES
20 FLUXES METECROLOGICAL
91 FLUXES ENERGY
102 FAkC
9 FCFONCFF
11 FCFONOCFF
16 FCFCNCFF
1 FCFONOFF NP
10 FCFONCFF NP
129 FCLD
38 FCLK GRAPHIC MEASURES
86 FCRCE
132 FCRECAST
127 FORECASTING AUTOREGRESSIVE
INTEGRATEC MOVING AVG MCDELS
91 FCRECASTS ICE
14 FCREL-ULE SCALE
149 FCREMAN
113 FCRWARD PCSITICN COMPUTATION
12 FOURIER SERIES
25 FGURIER SERIES
129 FCURIER ,TRANSFORM
85 FCURTR
129 FCULRTR
.13%5 FCURTR
129 FCUSPC
129 FGUSPC 1
129 FCUSPC 2
110 FCX KAY
117 FCX WILLIAM
25 FECX WILLIAM
29 FCX WILLIAM
57 FGX WILLIAM W JR
58 FOX WILLIAM W JR
121 FRAME
45 FREE AIR ENCMALY
128 FREE FORM INPUT
151 FREEMAN
153 FREEMAN ELMER
68 FREQUENCY OISTRIBUTION
119 FREQUENCY DISTRIBUTION PLCT
FREQUENCY COMAIN TEST
131 FREQUENCY DOMAIN TEST
129 FREQUENCY RESPONSE OF FILTER
28 FRESHWATER INFLOW
129 FRESPON
1 FRCESE CHARLOTTE
10 FRCESE CHARLCTTE
16 FS
50 FTAPE
106 FLEL CCNSULMPTION
24 FULLER ALAN J
22 FULTON PATRICIA A
85 Gl BE TISR
129 GAIN
80 GAINER THCMAS H JR
432 GAL
45 GAL

-ty -t

162
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GALERKIN WEIGHTED RESIDUAL

GALES L E

GALES LAWRENCE E

GALES L E

GALES LANRENCE E

GALES LAWRENCE E

GAMA DE ALMEIDA EMMANUEL

GAMMA

GAMMA

GAPH

GARCIA LY ROLAND A U S N

GARF INKEL REFRACTION MODEL

GARRELS R M

GARRETT T A

GARRETT T A

GAS

GAS

GAS VASUM

GASB

GASCC:

GASDIPBS

GASEINV

GASMASK

GASORDER

GASSAMPC

GASTHERM

GASVAPRT

GAUSS MID-LATITUDE METHOD

GAUSSIAN PETHGDS THERMOCLINE
ANALYSIS

GBEAM

GCIRC

GEAR

GEAR

GELEI

GEMCERLE M

GEMMILL W H

GEMMILL w H

GEMPERLE M

GENER

GENER 2

GENER 3

GECDATA

GEODETIC OATUM CONVERSICN

GECDETIC DATUM REOUCTION

GEODETIC CISTANCE

GEODETIC CISTANCE AND AZIMUTH

GECDETIC POSITION

GECOETIC POSITION

GEODETIC PCSITION

GECOYNE 850 CURREINY METER

GECDYNE 850 CURRENT METER

GECDYNE KKTI]l CURRENT METER

GEDODYNE OPTICAL CURRENT METER

GECFILE

GECMASS

GEOPHYSICAL DATA RECUCTICN

GEOPOTENTIAL ANOMALIES

GEOPOTENTIAL ANOMALY

GECSTROPHIC CURRENT
GECSTROPHIC TRANSPORT
GECSTROPHIC VELOCITY
GECSTROPHIC VELOCLITY
GECSTROPHIC WIND
GEPOS

GIESE 04

GILLESPIE LEILONIE D
GLEASON

GLEASON ROBERT R
GLIB

GMLIC

GNCMONIC PRCJUECTION
GCOFREY N

GCOFREY PAUL J
GCDFREY PAUL J
GOGFREY PAUL J
GOERTZEL®S METHOD
GCERTZEL'S PETHQD
GCLOMAN C R
GCLOSTEIN
GCLOSTEIN MARVIN J
6CoC A J

GCCO A J

GGROON J

GOROON JEFFREY
GGSSNER LCOR JOHN
GCULD W J

GRAIN SIZE

GRAIN SIZE

GRAIN SIZE

GRAM PLOT METHOD
GRANGER € & 4

GRANT AB

GRAPH 2

GRAPH BAR

GRASS

GRAV

GRAVITY

GRAVITY

GRAVITY

GRAVITY

GRAVITY

GRAVITY

GRAVITY

GRAVITY

GRAVITY VARIATIONS
GRAY BAREARA

GREAT CIRCLE

GREAT CIRCLE

GREEN LINCA §
GREGORY CONG

GRID PLOT

GRIDIT

GRIDSQ

CRIFFIN GARY T
GRIFFIN GARY T
GRIFFIN GARY T
GRIFFIN GARY T




GRIN PAUL J

GRIM PAUL J

GROMAN ROBERT C

GRCMAN RCBERT C

GROMAN RCBERT C

GROMAN RCBERT C

GROSFILS ERIC F

GROUP MEMBERSHIP PROBABILITIES
GROWTH

GROWTH

GROWTH

GRCWTH

GROWTH

GUILCLINE STO

GLLF OF MEXICO

GVAREFRM

GXPCPS

GYRC HEACLINGS

HALSELL PHILIP

HADSELL PHILIP

HAEORICH R L

HALLANGER L W

HAMILTCN DOUGLAS R

HAMILTCN FRAME

HAMILTCN EDWIN R

HAMILTON G D

HAMMING R

HANSEN FINITE ODIFFERENCE SCHEME
HARDY W A
HARL EMAN
HARMCNIC
HARMONIC
HARMONIC
HARMONIC
HARRIS D LEE
HARRIS O LEE
HARTREE*S METHOD
HASSELBLAD
HASSELBLAC VICTOR
HATHANAY JCHN C
HEALY M J R

HEALY M J R

HEATY
HEAT
HEAT

DRF

SYNTHESIS MEAN SEA TEMP
ANALYSIS
ANALYSIS

BUDCGET

BUDGET

HLAT FLCW

HEAT POTENLAL MODEL HURRICANE
HEAT TRANSFER CONVECTIVE
HEAT TRANSPCRY

REAVE

HEIMERDINGER SALLY
HEIMERDINGER SALLY
HEIMERDINGER SALLY
HEINKE®S ESTIMATE
REIRTZLER

HEITMAN RICHARD €
HELICAL ‘WIRE MODEL

HELMS HOWARD D

HERSTEIN FETER D

.
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99
121
125

4«0
113
134

49
118
125
118
104
104

18
125
112

64

63

69

93

32

38

42

17

87

10

78
97
143
147

127
114
70
17
153
Sl
91
91
91
91

T
a

91
124

HERSTEIN PETER O
HERSTEIN PETER O
HERSTEIN PETER D
HENLETT=PACKARD DATA LOGGER
HIFIX

HIFIX

HILOW

HIRCNAKA MELVIN C

HISTO

HISTOGRAM

HISTOGRAMS

HNAV

HNV1

HCLBROOK JAMES R
HCLBROOK JAFES R

HCLDAKL JEANAE H

HOGLT 5 J

HOLT S J YIELD ECUATION
HUMOGENE 1TY COF VARIANCES
HCIIZONTAL RANGE

HOTEL LOAD

HCUSTCN M H JR

HRMIN

HUMIDITY

HUMIDITY

HUNT MARY

HUNT MARY

HUNT MARY

HUNT MARY

HUNT MARY

HUNT MARY

HUNT MARY

HURRICANE

HURRICANE STORM SURGE
HUYER A

HUYER A

HYD 1

HYD 2

HYDRO

HYDRODYNAMIC MASSES
HYDRODYNAMICAL~NUMERICAL MODEL
HYDRODYNAMICAL—-NUMERCIAL MODEL
HYDROGRAPHIC CAST PLCT
HYDRGLYSIS

HYOROSEARCH

HYCROXIDE

HYPERBOLIC ARCTANGENT SCALE
HYPERBOL IC COCROINATES
HYPERGEOMETRIC OISTRIBUTION
1 ANSON

1BM1

ICE

ICE BULLETIMN

ICE-PLOT

I1CE PREDICTICN

ICEBERG DRIFT

ICEGRID MCOIFIED

ICEMELT

ICES FORMAT
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14
32

150
111

26
.38
128
143
137
100

147
150

IGRF

JLLUMINAMETER

IMAGINARY REACTIONS

INPACT VELCCITY

INDATA

INCIVIDUAL PCINT GENERATOR

INGENITO

INLETS DISCHARGE AND WATER LEVEL

INMAN GREPHIC MEASURES

INPUT FREE FORM

INTEGRATE

INTEGRATICN SINGLE

INTENSITIES RANDCM CCHERENT
AND STATISTICAL

INTERACTIVE CALCULATIONS

INTERNAL GRAVITY WAVES

INTERNAL WAVE OSCILLATIGNS

INTERNAL WAVES

INTEROCEAN TYPE TI CURRENT PETER

INTERPY

INTERP?

INTERPOLATICN

INTERPOLATICN

INTERPOLATICN

INTERPCLATICN

INTERPOLATICN

INTERPGLATION

INTERPCLATICN

INTERPOLATION LAGRANGIAN

INTERI OLATLCN LINEAR

INTERPCLATICN POLYNCKIAL

INVENTORIE’

INVENTOR TES

INVENTORY

INVERSE POSITION

IAVERSE .TRANSFOR®

INVERSIONS

INVREJ

ICA COPPLEXES

ICN PAIRS

ICNIC CONCUCTANCE

IREDALE HARRY

IRMINGER SEA PROJECT

IRVINE KENNE® ¢

ISENTROPIC 1. . .POLATION

ISENTROPIC LEVELS

1SC~LCSS CONTOURS

1SOMETRIC PLCTS

IWEG

JASSBY A D

JCAYWK

JENKINS G M

JENSEN A L

Jue

JCHNSON PEARL

JCHNSON RALPH

JCHNSCN RALPH

JCHNSCN S H

JCHNSTCN LARFY

L e PO

T ik vk bt na

2
13
102
39
144
144
144
144
144
22
68
117
93
SS
99
a9
40
3
22
54
143
150
151
5
138
143
7
29
102
Sl
10
13
53
48
<8
10
38
135
12
16
146
13
50
56
57
136
40

46
24
T2
158
16
88
89
93
97
129
132
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JCNES JAMES M

JCAES JAMES F

JONES M

JCYNER W 8

Juloay

JULTaN

JULIAN DATE CONVER.IONS

JUL SEC

JULYAN

X

KALMOGORGV-SMIRNCYV STATISTIC

KAF DENNIS T O

KANABIS WILLYAM G

KAPLAN HEREERT §

KASIK PONALO ¢

KEELING K

KEELING K

KENNEDY INCREMENTAL RECORDER

KEOKCSKY ELIZABETH

KECKGSKY ELIZABETH

KECKCSKY ELIZABETH

KEULL GARY

KEULL GARY

KEYTE

KEYTE F K

KEYTE £ K

KILMER

KINEMATICS ESTUARINE

KLERER M

KNODLE

KNUDSEN

KAUOSEN

KCVALA PAAVC E

KRAVITZ JCSEPH

KRAVITZ JCSEPH

KRUSKAL~WALLIS TEST

KURTOSIS

101l

(~Z CURVE

L=2 GRAPH

L-Z TABLE SMOOTHING

LA FOND

LACKEY RCEERT T

LACKEY RCBERT T

LACKEY RCBERT T

LACKEY RGBERT T

LACOSTE AND ROMBERG SHIPBCRNE
GRAVITY METVER

LACOSTE=-RCMBERG GRAVIMETER

LAEVASTU TAIVO

LAEVASTU TAIVO

LAEVASTU TALVO -

LAEVASTU TAIVO

LAEVLSTU TAIVO

LAEVASTU TAIVO

LAEVASTU TAIVO

,LAEVASTY TAIVO

LAG WINDOW

LAG WINDCW
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LAG3PY

LAGRANGIAN POLYNCMIAL

LAGRANGIAN INTERPOLATION

LAKE MICH1GAN

LAKES

LAMB

LAMBERY AZIMUTHAL EQUAL AREA
POLAR PRGJECTICN

LAMBERT CCNIC CONFGRMAL
PROJECTICN

LAMBERY CCNIC CCNFORMAL
PROJECTICN

LAMBERY CCNFCRMAL CCNIC
PRCJIECTICN

LAMBERT CCNFORMAL PROJECTION

LAMBERY EQUAL AREA CYLINORICAL
PROJECTICN

LAMBERT EQUAL AREA CYLINORICAL
PROJECTICA

LAMBERT EQUAL AREA CYLINDRICAL
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MODEL NUMERICAL 108
MCDELING AN OCEAN POND 109
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127 FORTRAN CDU 3300/0S53 TIME SERIES ARAND (USFO
128 FOLTRAN COC 3300/0S3 TIME SERIES ARAND CIT
128 FCRTRAN CDC 3300/0S3 YIME SERIES ARAND LATPLY
128 FORTRAN CDC 3300/GS3 TVIME SERIES ARAND LEMOOL
128 FORTRAN COC 33007053 TIME SERIES ARAND vEMOD2
128 FORTRAN CDC 3300/CS3 TIME SERIES ARAND CEMGD3
126 FORTRAN COC 3300/0S3 TIME SERIES ARAND UETRND
128 FORTRAN COC 3300/0S3 TIMKE SERIES ARAND LIFF)2
128 FCRTRAMN CDC 3200/0S3 TIME SERIES ARAND tUREKA
128 FORTRAN CDC 3300/CS3 TIME SERIES ARAND EXSMD
129 FORTRAN CDC 3200/CS3 TIME SERIES HRAND FFIN
128 FORTRAN COC 3300/CS3 TIME SERIES AKAND FFINT
128 FORTRAN CDC 3300/0S3 TIME SERIES ARAND FFTCNV
128 FORTRAN CDC 3300/CS3 TIME SERIES ARAND FFTPS
128 FORTRAN CDC 3300/CS3 TIME SERIES ARAND FFTS
128 FORTRAN CDC 3300/0S3 TIME SERIES ARAND FFTSPC
128 FORTRAN COC 33007053 VIME SERIES ARAND FILTERL
128 FORTRAN CDC 3Q00/0S3 TIME SERIES ARAND FIVEY
129 FORTRAN CDC 3300/CS3 TIME SERIES ARAND FCLO
129 FORTRAN COC 33007053 TIME SERIES ARAND FCURTR
129 FORTRAN CDC 3300/GCS3 TIME SERIES ARAND FOUSPC
129 FORTRAN CDC 3300/CS3 7TiME SERIES sRAND FQUSPCL
129 FORTRAN COC 3300/CS3 TIME SERIES BRAND FCUSPC2
129 FORTRAN CDC 3300/€S3 TIME SERIES BRAND FRESPON
129 FORTRAN COC 3300/CS3 TIME SERIES BRAND uAPH
129 FORTRAN CDC 3200/0S3 TIME SERIES ARAND GLENERL
129 FORTRAN CDC 33007083 TIME SERIES BRAND GLENERZ
129 FORTRAN COC 3300/053 TIME SERIES ARAND LENER3
129 FORTRAN COC 3300/0S3 TIME SERIES ARAND LCGPLOT
129 FORTRAN COC 3304/0S3 TIME SERIES ARAND AQL2Y
129 FORTRAN CDC 3300/0S3.TIME SERIES ARAND PHAPLY
129 FORTRAN CBC 3200/CS3 TIME SERIES ARAND PLTFGR
129 FORTRAMN CDC 33007053 TIME SERIES ARAND PLTFRQ
129 FORTRAN CDC 3300/0S3 TIME SERIES ARAND PLTSPC
130 FORTRAN CBC 3300/GS3 TIME SERIES ARAND PCLRY
130 FORTRAN CDC 3300/0S3 TIME SERIES ARAMND PCLYDV
130 FORTRAN CDC 3300/0S3 TIME SERIES ARAND PRCPLT
130 FORTRAN COC 3320/GCS3 TIME SERIES ARAND PSQRT
130 FCRTRAMN CDC 3300/0S3 TIME SERTES ARAND RANOM
130 FORTRAN CCC 3300/0S5S3 TVIME SERIES ARAND WKCTFFT
130 FORYRAM CDC 3300/7CS3 TIME SERIES ARAND RESPCN
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130 FORTYRAN COC 3300/0S3 TIME SERIES ARAND REVERS
130 FCRTRAN CCC 33007083 TIME SERLIES ARAND RPLACE
130 FORTRAN COC 3300/0S3 TIME SERIES ARAND wRVERS
130 FORTRAH COC 3300/0S3 VIME SERJES ARAND SARIT
130 FORTRAM CDC 23007053 TIME SERIES ARAND SERGEN
130 FORTRAN COC 3300/0S3 TIME SERIES ARAND SHAPE
130 FORTRAN COC 3200/CS3 7, 1€ SERIES ARAND SINTR
130 FORTRAN COC 33007053 :4E SERIES ARAND SMC
130 FORTRAN COC 3300/0S5 YIME SERIES ARAND SPEC
130 FCRTRAN " CDC 3300/C53 TIME SERIES ARAND SPECTL
130 FORTRAN CDC 3300/CS3 TYINE SERIES ARAND SPECT2
131 FORTRAN COC 3300/70S3 TIME SERIES ARAND TAUTOPLY
131 FORTRAN CDC 3300/TS3 TIME SERIES ARAND TCOMPLY
131 FORTRAN CDC 3300/0S3 TIME SERIES ARAND TCROPLY
131 FORTRAN CDC 2300/CS3 TIME SERIES ARAND TFORML
131 FORTRAN CDC 3.00/CS3 TIME SERIES ARAND TFORM2
131 FCRYRAN COC 3300/0S3 TIME SERIES ARAND TIMSPC
131 FCRTRAN CDC 3300/CS3 TIME SERIES ARAND TLOGPLY
131 FORTRAN CDC 3300/0S3 TIME SERYES ZRAND TNOIZT
131 FCRTRAN COC 3300/CS3 TIME SER'ES ARAND TPHAPLT
131 FORTRAN COC 3300/CS3 TIME SERIES ARAND TPLTFRQ
131 FORTRAN CDC 3300/0GS3 TIME SERIES ARAND TPLTSPC
131 FCRTRAN CDC 3300/0S8S3 TIME SERIES ARAND TRISMO
132 FORTRAN CDC 3300/CS3 TIME SERIES ARAMD TSGEN
152 FCRTRAN CDC 33007083 TIME SERIES ARAND TSPECT1
132 FORTRAM CDC 2300/0S3 TIME SERIES APAND TSPECT2
132 FORTRAN CDC 3300/0S3 TIME SERIES ARAND TRANFR
132 FORTNAN COC 3300/0S3 TIME SERIES ARAND TRANFRM
132 FORTRAN CDC 3300/0S3 TIME SERIES ARAND TTYCCN
132 FORTRAN COC 3300/0S3 TIME SERIES ARAND TTYNUM
132 FCRTRAN COC 3300/CS3 TIME SERIES ARAND UNLEAV
132 FORTRAN COC 33007083 TIME SENRIES ARAND USES
132 FGRTRAN COC 3300/CS3 TIME SERIES ARAND LSFC
132 FORTRAN CDC 3300/0S3 TIME SERIES ARAND (SIC
132 FORTRAN CDC 33007083 TIME SERIES ARAND SPE
132 FORTRAN CDC 3300/CS3 TIME SERIES ARAND awINCOW
133 FORTKRAN CDC 3300/0S3 TIME SERIES ARAAD aINDOW1
25 FCRTRAN I8M 370/155 ESTUARINE ."“NSITY CURRENTS AND SALINITY
" 116 FORTRAN IBM 360 DENCRCGRAPH
116 FCRTRAN 18M 37C DENDRCGRAPH
142 FCRTRAN 18M™ 1800 TRIGCANGMETRY SUBROUTINES ASSUB SAS ASA
149 FORTRAN 18M 1800 FORMAT FREE INPUT SUBRCUTINE (READ
149 FCRTRAN 16M 1800 METERS VS FATHCUMS MATBL
144 FORTRAN 184 1800 DATE CALCULATICNS vAYNK
144 FORTRAN 18M 1800 DATE CALCULATICNS NwWDAT
144 FCRTRAN I8M 1800 DATE CALCULATICNS AXTDY
144 FORTRAN I8M 1800 DATE CALCULATICNS YSTDY
145 FORTRAN 18M 1800 JULTAN DAY SUBRCUTINES CLEJL
145 FORTRAN 18M 1800 JUt TAN DAY SUBROUTUNES CLJUL
145 FGORTRAN 18M 16800 TIHE CCNVERSICN DTiME
105 FORTRAN 18~ 1800 PLOTS MERCATCR GRIL CHART
105 FORTRAN I8M 1800 NAVIGATIONAL SATELLITE PASSES ALRTX
106 FORTRAN I8M 1800 LORAN FIX LPFIX
106 FPRTRAN 18M 1800 PLAN COLRSE ANLC SCHEDULE CRUIS
106 FORTRaN Iem 1800 EARTH SPHMERICAL SUOROUTINES ESTCH ESTC2 ESTPL
107 FOTRAN 18M 18C0 DEGREE CONVERSICNS DEGFR OEMI
107 FORTRAM I16M 18922 MERCATCR OECREES DMRCT
107 FCRTRAN 18M 1600 MAGNETIC FIELC CCMFCNENTS MAGFI
51 FO«TRAN COC 3000 SPECIES AFFINITIES REGROUP
116 FORTRAN COC 3600 X=Y FLCTS MULPAK
153 FORTRAN IBM 370 REFORMATTED STATION OUTPUT 8m 1
55 FCRTRAM 1% 370 CHLGRCPHYLL CHLCR
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PHYTCFLANKTCN POPULATICN DENSITY

SPECIES DIVERSITY

GENERAL PUFPCSE EDITOR CMSEL

TIME SERLES INTYC PRCFILES OMSCHP

AANOERAA CURRENT METER DATA AACAL

CURRENY PROFILER DATA MK2CAL

APPENCS NEW DATA TL FILS DERIVE

APPENDS rEW CATA TG FILE OERIVE
CONCATENATES SCRTS SEGMENTS QUTPUTS LMSCRY
INTERPOLATES TG UNIFGRM GRID MATKIX 01
TIME SERIES STC OR PCM PROFILES PLSAD
INTERNAL WAVES IWEG

OVYNAMICAL FIELTS INTERNAL WAVE RAYS CHRSEC
AUTC ANG CRCES SPELTRA TUKEY METHCD

AUTO ARD CRCSS SPELTRA POLARIZED FCRM CMXSPC
APPLITUCES PRASES LEAST SQUARES TIDES4
VETECROLOGICAL FLUAES METFLX

CRCSS CCVARIANCE MATRIX EMPELGI

MCDELING AN CCEAN PCNC

YHERMCMETER CCRRECTICN DEPFH COMP HYDL
CPTIMAL ECCSYSTEM PCLICIES CEP

OANISH ADVECTICM PRCGRAM

SINGULAR WAVE PREUDICTICN MODZW

SINGULAR mAVE PRECJCYICN MOCEL

SPECIFIC CCACUCTIVETY wITH PRESSURE EFFECY
OCEAN CLIMATCLCGY ANALYSIS MOCEL ANALYS
MIXED LAYER CEPTH ANALYSIS MODEL MECMLD
ATNCSPHRERIC WATER (CNTENT MCDEL

WIND CCMPUTATECN FACM SHIP D3SERVATIONS TRUMIND
CPTIMIZED PLLTI-LAVER KN MOCEL

CPTIMIZED MULTI-LAYER HN MCDEL

MEAN CRIFY RCUTINE

¥EAN CRIFT RCUTINE

SEQUENTIAL PLCTTING

OVERLAY PLCTTIAG CwLPLT

RAY PATH SCa24b

SEARCF AND RESCUE #LANNING NSAR
GENERALIZED STCCK PRCOUCTION MOCEL PRODEIT
GENERALIZED STLCK FROCULCTION MODEL PRCDFITY
SUMPARLLES WEATHER REPCRTS

SOUND SPLED CCMPUTATICN MODEL SCVEL

SCUND SPEED CCWPUTATICN MUDEL SCVEL

SCUNU SFFED CCMPUTATICN MODEL SCVEL
DISPLAYS vHRR SATELLITE DATA VSDMD
VICRCFILM PLLCYS OF VHRR SATELLITE DATA
2ARTLETY*S CURVE FITTING

CLUSTER AMNALYSIS

SATELLITE AAVIGATILMN

CCNVERTS STC DATA RGEDTP

CORRECTS STC CATA 1PNMGD

LENGTH FREQUENCY ANALYSIS LENFRE

YIELD PEF. RECPLIT +CPR MULTI-GEAR FISHERIES
A GEMNERALIZEC EXPLLITSC POPULAVION SIMULATCR
A GENERALIZEC EXPLLITED PCPULATICN SIMULATOF
A=Y FLOTS N A FLERIBLE FCRMAT MEDSPLGTY
DATA MGT JYS FCR PRYS CHEM CATA CCEANSYV
WATER WAVE TEACHING AIDS PRCF1

WATEK WAVE TEACKRING AIDS UMAXL

WATER WAVE TEACHING AIDS UTPAXL

AATER WAVE TEACKHINL BI0S wMAXL

WATER WAVE TEACLKRII 2105 LENGE

wATER WAVE TEaCHINy A1DS DETAAD
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85 FORTRAM I8M 360740
85 FOPTYF AN 18M 360740
85 FCRTRAMN 18> 3¢C. 40
85 FORTRAN IBM 360/40
85 FORTRAN I3M 360740
85 FORTRAN 184 360740
85 FORTRAN 18M 360740
85 FGRTRAN Iev 360740
86 FORTRAN 18M 360740
86 FORTRAN IBM 360/40
86 FCRTRAN 18F 369740
85 FORTRAN 16M 360/40
63 FORTRAN B &€700
63 FORTRAMN B8 ¢700
64 FCRTRAN 8 67C0
64 FORTRAN E 6700
65 FCRTRAN 8 67C0
65 FORTRAN 8 6700
65 FCRTRANMN £ 6700
65 FORTRAN 8 6700
66 FCRTRAN B 6700
66 FORTRAN 8 6790
66 FCRTRAN 8 6700
67 FCRTRAN 8 67C0
67 FORTRAM 8 67C0
67 FORTRAN 8 6700
68 FCGRTRAN B 700
68 FORTRAN B 6700
66 FORTRAN B €¢7.0
69 FORTRAN 8 0700
&S FORTRAN B 6700
65 FCRTKAN 8 6700
69 FChTRAN € 67¢C0
T0 FCRTRAN B €760
70 FGETRAN 8 6709
T0 FCRIRAN & 6700
71 FCRIRAN 8 €7C0
29 FORTRAN
28 FCRiRAN

1 FOPYPAN HP 2115A

2 FORTRAN HP 2115A
58 FORTKAN B 6700

58 FURTRAN B 67¢0

98 FOKTRAN 8 6700

5% FCRTRAN B 6700

56 FORTRAN B 67CC

56 FORTKAN 8 6700

60 FORTRAN 8 &70C

60 FCRTRAN 8 6700

60 FCRTRAN 8 6700

61 FORTRANMN 3 6700

64 FORTRAN 8 €7CC

61 FORTRAN 8 /6700

62 FORTRAN 8 67C0

63 FGRTRAN 6 6700

63 FORTRAN 8 6700

1T FCRTIRAN CHC ¢eCC
17 FCRTRAN CCC 7600
87 FORTxAN CLC 6400
152 FORTRAN IBM 360/¢5
18 FCRTPAN IEY 360/065
18 FORTRAN I18M 360765
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WATER WAVE TEACFIN, AIDS WTMAX2

WATER WAVE TEACHINGL AIDS UCFTL

WATER WAVE TEACHING AIDS WGFT1

WATER WAVE TEACHING AIDS UTCFTL

WATER pA/E TEACHING AIDS WTCFTL

WATER #AVE TEACKIN, AIDS AUTCOV

WATER WAVE TEACHINL, AIDS CRSCGV

WATER WAVE TEACHING AIDS FCLRIR

AATER WAVE TEACHINo AIDS PRCFILE

WATER WAVE TEACHINL AIDS REFLL

WATER WAVE TEACHING AIDS FORCE AND MCVEMENTY
WATER WAVE TEACHIN, AICS EDSIT

YIELO CURVES wITH (CASTANT RATES TCPF2
EUPETRIC YIELC TCOF2

PIECEWISE INTEGRATICN CF YIELD CURVES TCPF4
PIECERISE INTEGRATICN CF YIELD CURVES
CONSTAMNTS IN SCHAEFER®S MODEL TCPFé
SCHAEFER LOGISTICS M(DtL OF FISH PRCCUCTICN
FITS GEMNERALIZEC STCCK PROGUCTICN MCCEL TCPFS
BICMETRY-LINEAR REULRESSICN SNALYSIS TCSAL
GENERALIZEC wEIGHTeN LINEAR REGRESSICN
LINEAR REGRESSICN, ROTH VARIACLES
BIOMETRY=-PRCCUCT-MLMENT CORRELATICN
COOLEY-LONNES MULTLFLE-REGRESSION
BICMETRY=GLCLCNESS LF FIT

BICMETRY-BASIC STATISTIC FOR UNGROUPED CATA
BICMETRY-EASIC STATISTIC FCR GRCUPEC DATA
BIOMETRY-SIANGLE CLASSIFICATION ANCVA
BICMETRY-FACTCRIAL ANCVA TCSO2

CICNMETRY=SUNM CF SCUARES STP T(CSC3
BIOMETRY=STULCENT=NcWMAN-KEULS TEST TCSD4
BICMETRY-TEST CF RHUMCGENEITY

BICMETRY-TEST CF EwuALITY

BICMETRY-TUKEY*S TeST
BICHMETRY=KRUSKAL-WallL IS TEST TCSE4
BICMETPY=FISHER®S cXACT TEST TCSES
BICVMETRY=R X C TESI CF INDEPZNDENCE MAP
MUMERICAL MCL ESTUWRY DYNAMICS & KINEMATICS
SALINITY OISTPIBUTICN IN ONE-CIMEASICNAL ESTuARY
CIGITIZES STC CATA CEEP

STD PRCCESSING WET

NORMAL DISTRIBUTICA SEPARATCR TCPA)
SPARNER~RECRLIT CuUnVE FITTING TCPA2Z
WEIGHT-LENGTH CURVE FITTING TCPA3

AGE CCMPOSITICN ESTIMATION TCPBI

ESTIMATE CATCH NUMDEKS PERCENT WEIGHT
LENGTH=-FRECUENCY CISTRIBUTION

VCN BERTALANFFY GkiwTh CURVE FITTIMG TCPCL
VON BERTALANFFY GRUWTH UNEQUAL AGE INTERVAL
VON BEKTALANFFY GRuaTH €QUAL AGE INTERVAL
VON BERTALANFFY GRCWTH CURVE FITTING TCFC4
ESTIMATIGN CF LINEAk GRCWTH

FISHING PCWER ESTIPATICN TCPOL

SURVIVAL RATE ESTIFMATION TCPE)

FISHING MCRTALITIES ESTIMATICN TCPE2
RELATIVE YIELC PER ReCRUIT

INTERNAL wAVE OSCILLATICAS ZIMCOE

INTERNAL wAVE CSCIWLATICAS Z4uDE
PYRANCMCTER ANC RALICFETER TIMi SERIES RAC
XBTQKCUT *

ISENTRGPIC INTERPCLATICN

SIGMAT
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FORTRAN
FORTRAN
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FORTRAN
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FORTRAN
FORTRAN
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FORTRAN
FORTRAN
FCRTRAN
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FORTR AN
FORTRAN
FCRTRAN
FCRTRAN
FORTRAN
FORTRAN
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FORTRAN
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18M 360765
I8M 360

1BM 380765
18M 360765
18M 360/65
€DC 3300

18% 360/50

18» 7090
18M 7090
18M 1401
CDC 3100
PoP-8

CoC 3150
IcM 7074
UNIVAC 1108
POP-9

Lam 7074
UNIVAC 1108
18M 7074
1M 7Cr4
[ex 7074
189 7074
18% 7074
18% 7074
IB7 7074
1e? 704

€oC 3100
tex 7074
8™ 7074
cdC 3100
18P 7074
T6M 7074
I8% 7774
18Y 79074
1M 7074
la» 7074
I6M 7074
UNIVAC 1108
13» 7074
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
uh1vaC 1108
UNIVAC 1108
UNIVAC 1108
C0C 3200
8% 1620
COC 3300
€nC 3300
cCC 3300
COC 3300
CDC 6400
ceC 3800
CDC 5800

SALINITY FROM CONDULCTIVITY T £ SALINE
VOLUME TRANSPCRT FuNCTION QFuUh

CG2 AND OC Sav

SCUNC VELCCITY WILOONS FGRMULA WLSKND
SCUND VELCCITY WILSCNS FCRMULA SVELFS
SCUNL VELCCITY WILSGNS FURMLLA VELPRS
VERTICAL BAR CRAPHY

CONSISTENCY CF PHYSICAL ANC ChEMICAL DATA
CALCULATICN CF THERMUMETRIC VALUES
STATICN DATA SYSTEX FINAL VALUES

QAY TRACING KLER:R=MAY USER LANGUAGE
FOURIER ANALYSIS LiO1

TwC-DIMENSICANAL AUTCCCRRELATICN
TWC-DIMENSTICAAL AUTCCORRELATICN

SECT N FLCTYING

SECTICN PLCTYTING

CURRENT METER CATA PRCCESSING SYSTEM TICE
LEAST SQUARES PLOT

TZMPERATURE SALINIIY CCRRECTIONS CURVEFIT N1S512
BARTLETT*S CURVE FITTING

PROCUCES CCATCUR ChARTS GRICITY

PROCUCES CCANTCUR CnARTS AUTCMATED CCONTCLR
CRITICAL ACCLSTIC «ATIC

SGUND VELCCITY FOR MARINE SEDIMENTS

LIGAT AND SCUAC INSTRUCTION 8

LIGHT ANL SCUND INSTRLCTICN D

BATEYPETRIC CATA ReCUCTIGN

MONTHLY SCAIC LAYEx DEPTH

VERTICAL TFMFERATURE GRADIEATS

SINGLE EINTEGRATICH

GECDETIC DATLM REDLCTICN

GECCETIC FCSITICN (CMPUTATION AND FLCT
ASTPCAONMIC LATITUDR '
SCUNDING PLCY

SCUNCING FLCY

SINGLE INTEGRATIGN

SCCANC INVERSFE

SCLAR RADIATILM CCAVERSICA

wINC STRESS

TWC-CIMENSICAAL PCaER SPECTRUM FOR SnGP 11
PRECICTICTN CF VERTICAL TEMPERATURE ChANCGE
CLCLD CCVER AND DAsLy C. TFMPERATURE
SEAMCUNT ¥AGNETIZATION

CBSERVATICN CRAFINL GRAVITY

SEDIMENTY SI2E

CURRENT AETER TURELLENCE

wATER DISPLACEMENT CISPLA

FAA FLCT

OISTANCE ANC AZIMUTH CIRAZD

PARANETRIC Wwpp

LCRAN TC GECGRAPHIL ANC/GECCRAPHIC TC LCRAN
LORAN CCURDINATE CLMPUTATICA

LCRAN SKYRAVE CCRReCTICN

INTERPOLATICAN FCR _CEANCGRAPHIC CATA
INTERPGLATICN FGR (CLANQGRAPHIC DATA
CURKEMNT 4ETER CATA CREATE-~C

CURREMLT METER DATA CURRENT

CURRENY METEF CATA CURRPLCT

CURRENT METER CATA SPECTRUM

HOGRIZONTAL FRANGE

LINE FRINTER PLCTS

INTERNAL GRAVITY wavtS DISPER
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47 FORTRAN CDC 3600 GECLT A
47 FCRTRAN €0C 3600 MALNETIC SIGNATUKES MAGPLOT
47 FCRTRAN COC 38090 MAGNETIC SIGAATURES MAGPLGT
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7 FORTRAN IV IOM 360/(5 REAL CALC INTERP STATICN DATA CAPRICCRN
7 FORTRAN IV I8M 360765 STATICN DATA CALCULATICNS F3
8 FCRTRAN IV oM 360765 PLCTS STATICN CATA PLTEOT
8 FCRTKAN IV IBM 360/¢5 CALCULATES STATICN DATA SECPS
103 FORTRAN IV IBM 360765 PLCTS MAPS CF10S TxATKS MAP
5 FCRTRAN IV B 6700 CCEANCGRAFHY STATICN CLMPUTER PRCGﬁAF
25 FurTkAN 1V IBM 360 DYNAMIC DETERMPINISTIC SIMULATION SIMUDELT
83 FORTRAMN IV 18V 300/75 aAVvE BCTYTCHM VELCCITY
91 FOKTRAN IV IBM 7050-94 SEA ICE STUCIES YAR]Y
91 FOKTRAN IV It 705C-S4 SEA ICE STLCIES FLIP
91 FCRTRAN IV IQ¥ T7030-94 SEA ICE STUCIES SALPk
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FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAM
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAMN
FORTRAN
FORTRAN
FURTRAN
FORTR AN
FCRTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FGRTRAN
FORTRAN
FCRTRAMN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN

v

tv
1v
1v
1v
Iv
Iv
Iv
v
1v
1v
v
Iv
Iv
IV
1y
1v
iv
1v
Lv
1v
1v
iv
1v
1v
Jv
1v
1v
v
Iv
iv
Iv
qv
v
iv
1v
1v
IV
v
v
v
v
iv
1v
Iv
14
Iv
v
1v
Iv
Iv
Iv
Iv
1v
Iv
v
iv
1v
1v
v
iv

Iaw
coc
cocC
coc
18M
IBM
18M

1090-94
6600
3600
66060
360765
310

3t

UNIVAC 1108
UNIVAC L1068

poP
POP
16M
cec
CocC
toc
coC
1BM
X0S
X0S
X0S
X0s
XDS
X0S$
xXD0s

XCS
X0S
X0S
XDS
XDS

HP 2100

XDS
XDs
X0S
b {113
xXDS
XDS
XDS
X0s
X0S
xps
CoC
18m

SI"MA
SIGMA
SIGMA
SIGPA
SIGMA

SIGMA
S IGMA
SIGrA
SIGMA
SIGMA
SIGMA
SIGMA
SIGMA
S IGMA
SIGMA
6400

7094

W NN NN NN NN NN ) ww

UNIVAC 1108

g™
18M
) 1-1g
1114
16M
1aM
cnc
cocC
() [
1eM
cec
coc
coc
coC
<nc
4
1§14
cor

370
370
370
1130
1130
360/65
1604
6500
1604
300
6500
7600
3100
6500
7600
6500
363
65C0

SEA ICE STUCIES RITE

CONVECTION INVARIAGLE VISCOSITY FLUID CONVEC
PLCTTING PRCGRAF PRCFL

STD DATA PRCCESSING

MIT SALINITY INTRUSICN PROGRAM

ESTUARINE CHEMISTRY MYACHEM

ESTUARINE TICES

THREE DIMENSICNA. ESTUARINE CIRCULATION MODEL
INVERSE PRCELEM IN ECUSYSTEM ANALYSIS
STATICN DATA TRIRP

THERMCMETER CCRRECT(ON THERMOMETRIC OEPTH
REACS NCDC STATION DATA TAPE

PRCOLCTIVITY CXYGEN

SPECIES DIVERSITY uCB

PROCLCTIVITY ECOPRGD

THREE-DIMENSICMAL S>IMULATION PACKAGE AUGUR
CONFENTRATICAS PER SQUARE METER OF SURFACE
HCRIZCNTAL KHISTCGRAMS HISTC

PRINTER PLCTS LISPLC

PLOT CF FRECUENCY uISTRIBUTIZN THISTO
VELCCITY VECTCR AVERAGES VELTAV

PROGRESSIVE VECTORS PRCVEC

PLUTS DATA ALCNG TRACK

PRCFILE VERSUS TiMt OR DISTANCE

PLCTS NAVIGATICN WITH ANY OTHER OATA TYPE DEEPS
RAYTRACE

SCUNC VELCCITY SONVEL

DEPTH CCRRECTIGN MTCOR SOUNC VELOCITY
EDITING FCR WHOI FURMAT SCRuUB

THERMCMETER CCRRECTICN TCPRLC

STATICN DATA HYD2

BRUNT-VAISALA FREQUENCY OBVFRQ

OYNAMIC WEIGHT DYNHT

PGTENTIAL ENERGY AACMALY PEN

VARICUS PARAMETERS FROM STATION DATA OCCOMP
SPECIFIC VILUME ANCMALY SVANCM

PRESSURE SUBRCUTINE PRESS

REACS STATICAN CATA

GEQSTRGPHIC VELCCITY DIFFERENCE VEL

VOLUME TRANSFCRT VIR

SIGFA-T SIGAAT AND DSIGMT

CCMBINEL ZELCRCPHYLL AND PRODUCTIVITY
PHYTGPLAKKTCN NUMBCRS VCLUME SURFACE AREA
SPECTRAL AMNALYSIS LF TIME SERIES
FRCBACILITY CISTRIGUTICON WEIBUL

RESOURCES BLLCCATIUM IN FISHEPIES MGT PI1SCES
WATER RESCURCES TEACHING GAME DANM

BEACH SIMULATICN MLOEL

BEACH AND MEARSHORE MAPS A-S

NCS SCIENTIFIC SUEROQUTINE SYSTEM ANGLE
SCUND SCATTERING BY CRGANISMS SKAT

THERMAL PCLLLTICN MCDEL

THERMAL PCLLLTICN MCUEL

TIME SERIES ANALYSIS BLACKY

FRENCH SPECTRC-ANGILAR WAVE MODEL

FRENCh SPECTRC-ANGLLAR WAVE MOODEL

SURF PREDICTICN MOUEL

PULTI-LAYER FYDRODYNAMIC~-NUMBERICAL MOOEL
PULTI-LAYER HYDROOYMNAMICAL-NUMERICAL MCCEL
SINGLE LARGE HYDRCuYNAMICAL-NUMERICAL MCCEL
SINGLE LARGE hYCRCLYNAMICAL-NUMER ICAL MCOEL
HURRICANE FEAT POTENTIAL MNCOEL
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113
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114

ils

il4

114
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114
890
82
82
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30
30
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30
31
a1
31
17
17
91

145
37

134
84

104

104

104
12

i35
25
40
135
135
103
54
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FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAM
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FGRTRAN
FCRTRAN
FGRTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FGRTRAN

Iv
14
EXY
dv
v
iv
1v
1v
Iv
EXT
1v
1v
1v
1v
Iv
iv
Iv
Iv
Iy
Iv
1v
Iv
Iv
1v
Iv
1v
iv
Iv
14
Iv
1v
Iv
1v
Iv
Iv
Iv
Iv
iv
I
1v
1v
1v
iv
1v
60
v
iv
Iv
1v
Iv
1v
1y
1v
1v
v
1v
v
13
v
v
Iv

CDC 6500

[8M 2360/195
CDC 6500

UNIVAC 1108
UNIVAC 1148
UNIVAC 1108
UNIVAC 1108

CCEAN-ATMCSPHERE FEEDBACK MODEL

TIDES IN THE CPEN >EA

VARJANCE AND STANDARD DEVIATION SUMMARY
SCANAR IN REFRACTIVE WATER

SONAR IN REFRACTIVE WATER

SORTS SCUND RAY DATA RAY SORT

PATTERN FUNCTICN CALCULATIONS

UNIVAC 1108
UNIVAC 1108

coc
18M
18#
18M
18M
18m
oM
[ €]
18M
18Mm
184
18M
181
18M
18M
18M
111 ]
I §.1
{1
1M
ccce
cocC
coC
b1
) (1]
i8>
CoC
cocC
cocC
€oC
cocC
cnc
coc
1aM
cee
18M
sm
18M
16M
1B~
18M
111
18M

6500
360765
360765
360765
360730
360765
360765
360765
360765
360765
360765
360/65
360765
360/¢5
360/¢5
360765
360/¢5
360765
360765
360765
6602
0640
6600
3¢0/155
3£0/195
360/195
66C0
6600
66C0
6600
6600
6600
6600
360
65C0
1604
1890
1800
1600
1300
1800
1800
1800

8 6700

<ocC
{1
14:14
IBM
1BM
18M
16M
I8M

CYBER 74
360/40
360/65
7074
130
1130
1130
1130

SMCCTHING DATA USING THE CUBIC SPLINE
PRCPACATICN LCSS FAST FlELD PRCGRAM
CCEANCGRAPHIC CATA CCHPUTATION TPCCONV
EXTENDED NCRMAL SEPARATOR PROGRAM ENCRMSEP
CXYGEN PHCSFHATE CENSITY PLCTS

GENERAL MERCATOR PLOT
ADJLSTS A STATE PLANE CQCROINATE TRAVERSE

NCS
NOS
NOS
NGS
NOS
NCS
NOS
NGS
NOS
NOS
ACS
NOS
NGS
NGS
NQS

SCIENTIFIC
SCIENTIFIC
SCIENTIFIC
SCIENTIFIC
SCIENTIFIC
SCIENTIFIC
SCIiENTIFIC
SCIENTIFIC
SCIENTIFIC
SCIENTIFIC
SCIENTIFIC
SCIENTIFIC
SCIENTIFIC
SCLENTIFIC
SCIENTIFIC

SUBRCUTINE
SUBKCUTINE
SUBRGUTINE
SUBACUTINE
SUBKROUTINE
SUBKCUTINE
SUBXCUTINE
SUBKRCUTINE
SUBKCUTINE
SUBKGUTINE
SUBKGUTINE
SUBROUTINE
SUBRCUTINE
SUBRCUTINE
SUBROUTINE

HARMCNIC ANALYSIS GF OATA
HURRTCANE STCRM SUKGE FORECASTS SPLASH I
HURRICANE STCRM SURGE FGRECASTS SPLASH 11
EAST CCAST STORM SULRGE
WAVE FCRECASTS
ASTRCACFICAL TICE PRECICTION

DEEP CCEAN LCAC HANCLING SYSTEMS OCLLS
LOAG MOTICN AND CABLE STRESSES CABL
SGIL TEST CATA TRIAX_
OYNAMIC STRESS RESFCNSE OF LIFTING LINES CABANA
DYNAMIC RESPCNSE OF CABLE SYSTEM SNAPLG

CHANGES IR ELECTRGAEChANICAL CABLE RAMSC

END RESPONSES IN ELECTRCMECHANICAL CABLE RACAC
CBJECTIVE THERFCCLINE ANALYSIS

CBJECTIVE TRERMCLINE ANALYSIS

WIND ORIFT AND CONCENTRATICN OF SEA ICE ICEGRID
CURRENT METER CATA RECLCTICA

CABLE CCNFIGURATION
GENERATES ARBITRARY FILTER HILGW

SHIPHCRNE NAVE RECLRDER ANALYSIS SBWRQ
LGRAN/DECCA CCORDINATES CALCULATICN HNAV
LORAN/DECCA FILE INITIALIZATION HNVL

GECDETIC DISTANCE AND AZINUTH SDANO

PLCT TEMP LIST MIXeC LAYER GEPTH WEEKPLCT
DAILY SEAWATER CBSERVATIONS

SPECTRA PRCGRAMS DzTRND AUTCOV CRSCCV FCURTR
MIT SALINITY INTRUSICA PRCGRAM

CCMFUTATICN ANC PLCTTING OF MAGNETIC ANCMLLIES
ANALYSIS CF ACN-LINEAR RESPCNSE SURFACE
MULTIPLE CISCRIMINANT ANALYSIS MULCA

SATELLITC RISE AND SET TIMES ALERT ASORT

YIELO PER RECRUIT AYLC BICH
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SYSTEM ANLIS
SYSTEM APCTN
SYSTEM APCHN
SYSTEM APCLY
SYSTEM CGSPC
SYSTEM CUBIC
SYSTEM EXCEB
SYSTEM GMLIC
SYSTEM MIFIX
SYSTEM LGRAN
SYSTEM OMEGA
SYSTEM SQDIN
SYSTEM SQOPN
SYSTEM TPFIX
SYSTEM UTMCO
AT TIODAL FREQUENCIES
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42
42
42
43
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43
43
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44
44
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125
78
51
139
142
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122
123
148
144
144
144
144
144
144
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144
17
41
41
153
153
153
153
18
19
15
19

FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FGRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FCRTRAN
FGRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAn
FORTRAN
FCRTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTKAN
FORTRAN

FORTRAN

FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAMN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FLRTRAN
FORTRAN
FORTRAN
FGRTRAN
FORTRAN

Iv
iv
v
Iv
1v
Iv
1v
Iv
Iv
1V
Iv
Iv
1v
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13
Iv
1V
1v
Iv
iv
Iv
1v
Iv
Iv
Iv
Iv
1v
Iv
Iv
iv
1v
v
1v
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1v
Iv
v

Iv
1v
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1v
1v
13
Iv
1v
1v
Iv
Iv
1v
1v
1v
1v
Iv
iv
1v
Iv
1v

4.1
M
I1BM
I{.] ]
X0S
XDS
18M
IEM
18M
18M
1M
1BM
16M
18M
18M
1M
181

360/65
360/65
360765
360765
SIGMA 7
SIGMA 7
360761
360/61
360761
1130
1130
1130
1130
1130
1130
1130
1130

UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108

ccC
coc
1411
141
I3M
cocC
18M
cocC
cpC
18M
18M
gm
18M
M
18M
18M
1§:1)
coc
1BM
IBM
1M
IBM
I8M
1 §:1
18M
18M
1M
18M

6400
64C0
360
360765
360765
6609
360/65
6600
6600
360/65
360765
360765
360765
360765
360765
360/¢65
360/76%
6500
360765
360765
360/65
360765
360/¢5
360/65
360765
36C/€5
360/65
360765
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ASTRCAOMIC PCSITION AZIMUTH METHOD
PERCENTAGE SATURATION GF OXYGEN IN ESTUMRY
WATER CHENMISTRY DIcLECTRIC CONSTANT
GRAVITATICNAL ATTRACTICN ThC-OIMEASICNAL BGCIES
X~RAY DIFFRACTICN ANALYSIS

MAGANETIC ANCPALLIES MAG20

PRCFILE PLCTS TIME AXIS PROFL3

PRCFILE PLCTS DISTANCE AXES PFLOST

VAP FLCTS MAFPLY

SEDIMENT GRAIN STZc AMNALYSIS

REOCUCTION CISPLAY STORAGE GEOPHYSICAL OATA
PLCTS HYORC CAST CATA PLOG

PLOTS STD DATA STPCL

PLCTS TEMPERATURE~SALIMNITY PSAL 1
TRANSPORT CCFMPUVATICNS FRCM ATMOSPHERIC PRESSURE
STC CCMFUTATICNS STPO2

HYCRC CAST CCMPUTATICNS

LISTS RAW DATA 2L157

PLCTS TRACKLINE QCKDRAw

PLCTS CONTCUR CROSSING INTERVALS CCUBLX
PLCTS GECPHYSICAL OATA PLCTZ2

LISTS EVERY HUNCRELTH VALUE SNOCP
NAVIGATION CCMPUTATIONS TPNAV

EOITS GEOPRhYSICAL LATA ZEDIT

GECPHYSICAL CATA CUNVERSICN HANDY

LISTS GEOPHYSICAL wATA LISTP o

COURSE, SPEELC, EOTVCS CORRECTICN LCXNAV
CGNVERTS CECFhYSICAL DATA PEONEY

SCUND VELCCITY VARIATION AND MAVIGATICN FATHOY
RECICMNAL FIELC RESACUAL MAGNETIC AN_MALY GAMMA
GRAVITY GaAL

PLCTS PRGFILES CF GLECPHYSICAL DATA DISPLOY
CONVERTS DIGITIZER CATA DYGYT

EDITS REDUCEC GECPHAYSICAL DATA EDIT

SCALAR TINME SERIES TEMPLT?

VECTCR TIME SERIES CURPLTS

TCXICITYy EICASSAY FRCEIT ANALYSIS

FITS POLYACMIAL P3TERM

CHECKS ANGLES ThGPi

CHECKS ANGLES TwdPi

PLCTS SCATTERGRAM SCTGM4 SCTGMS

X-Y PLGTS EQTPLY

REPRCCUCE ANC SERIALIZE OECK OUPE

FLAGS SUSPICICUS CATA VALUES EDITQ

JULIAN CAY CCKVERSICN JDAYMK *
JULIAN GATE CCNVERSICN ROUTINES JULDAY
JULIAN DATE CCNVERSICN ROUTINES JULIAN
JULIAN DATE CCNVERSIGN RTUTINES JULYAN
JULIAN DATE CCAVERSICN ROUTINES JULSEC
JULIAN CATE CCNVERJIUN ROUTINES CESLUJ

DAY CF THE WEEK NCaYWK :

WET BLLB TEMFERATUKE WETBLA

PARINE GECPHYSICAL DATA REDUCTION

PLCTS PROFILES CF pAThYMETRY AND MAGNETIC
XBSELECTY

XBFMSIMY

XBGEOSUM

CANWPC

DYNAMIC DEPTER ANOMALY DYANCH

POTENTIAL TEMP AND DENSITY PODENS

VOLUNE TRANSFCRT VLLTRN

CCMPUTES PRESSURE FRESSR
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138
141
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150
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FORTRAN
FORTRAN
FORTRAN
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FORYRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
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FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORT. AN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRANMN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FCGRTRAN
FORTRAN
FCRTRAN
FCRTRAN
FORTRAN
FORTRANMN
FORTRAN
FORTRAMN
FORTRAN
FORTHAN
FCRTRAN
FCRTRAN
FORTRAN
FORTRAMN
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FORTRAN
FCRTRAN
FORTRAN
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FOGRTRAN
FCRTRAN
FORTRAN
FORTRAN
FCGRTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
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18M 360765 COMPUTE GRE; CIkCLE PATH GCIRC
I8N 360740 VAP PROJECTIL .S ANL SRIDS pAP
18M 360 PIGMENT RATIC
18M 360 SUCCESSION
I8M 360 SPECIES ABUNCANCE
1BM 360765 FITS A SMCOTH CURVE
1BM 360765 CALCULATES SPLINE COEFFICLENT SPLCOF
IBM 360765 INTERPOLATING BY CuBIC SPLINE
IB™ 3607¢&5 FILE INCEPENLCE.T GEN APP SYS GAS GASDIPES
18M 360/65 FILE INCEPENCENT GEN APP SYS GAS GASSAMPC
IB™ 360765 FILE INDEPENCENY GEN APP SYS GAS GASEINV
IBM 360/65 FILE INCEPENCENT GEN APP SYS GAS GASCC!
18m 360765 FILE INDEPENCENT GEN APP SYS GAS GASVPRT
IBM 360765 FILE INCEPENCENT GEN APP SYS GAS GVAREFRM
IBM 366765 FILE INDEPENCENT GEN APP SYZ GAS CANADA
IBM™ 360765 FILE INCEPENDENT GEN APP SYS GAS GAS
IBM 360/¢€5 FILE INGEPENCENT GEN APP SYS GAS GASVASUN
I8M 360765 FILE INCEPENCENT GeN APP SYS GAS ALTERGAS
I18M 360765 FILE INDEPENDEMNT GEN APP SYS GAS GASE
1BM 360765 FILE INCECPENCENT GeN APP SYS GAS NODCSQ
18M 360/¢5 FILE INCEPENCENT GEN APP SYS GAS NAMES
18™ 360765 FILE INCEPENCENT GEN APP SYS GAS SD2 GAS
CD0C 3300 CXYGEN CPLCT
C0C 3300 CHLCECPHYLL CHLO
CDC 3300 SALIMITY SALTY
C0C 3300 TEMPERATURE SALINITY CLASS VOLUME TSvOL
CD0C 3300 THERMCMETER CCRRECTION THERZ
CCC 3300 TRANSPORT XPCRT
CoC 3300 ICEBERG ORIFT fCE-PLCY
IBv 360 AREAL CCNCEATRATION INTEGRATE
18M 360 UNBEIGHTEC AVFRAGES AVERAGE
UNTVAC 1108 STGRMF SURGE

UNIVAC 1108
184 360740
H® 2100A
CDC 3150
CDC 3150
UNIVAC 1108
CGC 6500
HP 21008
HP 2100S
CoC 3200
HP 21C0S
HP 2100S
HP 2100S
HP 2100S
HP 2100S
HP 2100S
HP 210C0S
X0S SiGMA
X0S SIGMA
X0S S1IGMA
XDS SIGFA
HP 2100S
HP 3100A
XDS SIGMA
XDS SIGMA
XDS SIGMA
XDS SIGMA
XDS SIGMA
XDS SIGMA
XDS SIGMA
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WAVE REFRACTICN

MATHEMATICAL MCDEL CF CCASTAL UPWELLING
STE TABLES AMND PLCIS STD

ALKALINITY ALCY

GECPHYSICAL CATA STCRAGE AND RETRIEVAL GEQFILE
BOTTCM SECIPENT DISTRIBUTICN PLOT

NOFPAL FOCE CALCULATICNS NCRMOD 3
THERMCMETRIC CEPTH CALCULATICN CAST
THERMCMETER CATA FILE HANDLER THERMO

SEA SURFACE TEMPERATURES ANALYSIS

ANNCTES CHART

SATHYPMETRIC CR MAGMETICS CHART PROfL
MERCATCR CHARTY CIGITIZATION ANTRK
BATHYMETRIC CHARY LIGITIZATION DGBTH

PLCTS ON STERECGRAPHIC CHART ANNCT

PLECTS NAVIGATICN CATA GCEAN

LONG BASE LINE ACCLSTIC TRACKING

ADIABATIC TEVFERATURE GRADIENT ATG
FCTENTIAL TEMFERATLRE POTENMP

SPECIFIC VCLLNME SPyCL

STATISTICS FRCH wh(l FORMAT STATS

LORAN GR CMEGA CONVERSION GEPOS

CRUISE TRACK TFMERC

TRANSFORMATICA CF SPHERICAL COORCINATES ROTGUT
SUM OF FINITE ROTATIONS ON A SPHERE SUMRCT
GECMACNETIC FIELD MFIELD

wHC1 EICLCGY SERIES FTAPE

oHCI BICLCCY SERIES FLISHY

wHCI BICLCGY SERIES CHKSPIT

WHCI BICLCGY SERIE> SELECT
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FORTRAM
FCRTRAN
FORTRAN
FOKTRAN
FCRTRAY
FCRTRAN
FORTRAN
‘FORTRAK
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FORTRAN
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FORTRAN
FORTRAN
FORTRAN
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FORTRAN
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FORTRAN
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FORTRAN
FORTRAN
FORTRAN
FCRTRAN
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FORTRAN
FORTRAN
FOR" RAN
FCRTRAN
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FCRTRAN
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FORTRAN
FORTRAN
FORTRAN
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x0S
X0$
X0s
XC<
XDS
XDS
X0S
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SIGMA
SIGMA
S IGMA
S1GMA
S1GMA
SIGMA
SIGMA

o i nd ol o ™

UNAC 1108
UNIVAC 11086
UNIVAC 1108
18* 360
I8¥ 360

1M

560

UNIVAC 1108
UNIVAC 1108
UNIVAC

_UNIVAC 1108

UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 110¢
UNIVAC 1108
UNIVAC 1i08
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 11086
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121 FCRTRAN 63 COC 1604 PACHINE PLCTTING ON MERCATCR PRCJECTION
1% FCRTRAN EXT COC 45C0 CCEANCGRAPHIC OATA CCMPUTATICN TPCCAV
15 FORTRAN EXT CCC 6500 VARJANCE ANC STANDARD CEVIATION SUMMARY

NAVY, MNAVAL ELECTRCNICS LABCRATGRY, SEN DIECC, CA
120 FCRTRAN I1B»® 360/¢5 SECUEANTILIAL FLCTTING

NAVY, NAVAL UNCERSEA CENTER, PASADENA, CA

138 FCRTRAN V UNSVAC 1108 CURVE FITTING VELCLITY PRCFILE NEWFIY

101 FORTRAN IV UNIVAC 1108 SCNAR IN REFRACTIVc WATER

101 FCRTRAN Iv  UNIVAC 1108 SCAAR IN REFRACTIVE RATER

101 FORTRAN IV UNIVAC 1108 SCRTS SCUNC RAY DATA RAY SORT

45 FCRTYRAN IV UNIVAC 11C€ PATTERN FUNCTICN CALCULATICAS

45 FCRTRAN ¥ UNIVAC 1108 RAYLEICKH-¥CRSE OTJICw REFLECTICN CCEFFICIENTS

NAVY, NAVAL UNDERWATER SYSTEMS CENTER, NEw LCNCCN, CT

136 FORTRAN V UNIVAC FITTING A LEAST SyLaRES DISTANCE WYPERPLANE

141 FCRTRAN IV UNIVAC 1108 SMCOTHING DATA USIAG THE CUBIC SPLINE

121 FOKTkAN UNIVAC 1108 CVERLAY PLCTTING uwlPLY

99 FORTRAN V UNIVAC L1108 CONTINUCUS CRACIENT RAY TRACING SYSTEM CONGRATS
99 FCRTKAN NIVAC 1108 RAY Fifh SC424E

93 FORTRAN ¥ UNIVAC 11086 NCRPAL MPOLE FRCPAGATICN MCCEL

94 FORTRAN V UNIVAC 11C8 GBEAM PATTERNS AND nlDTHS GELAM

S4 FORTRAN UNIVAC 1108 STATISTICS ACCUSTEC MEASURENMENTS ANL PRELCICTICNS
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94
94
45
45
36
36
n
an
37
125
47
53
53
53
14
16
32
3
33
33
33
33
34
34
34
34
as
35
as
3o
36

FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAM
FORTRAN
FORTRAN

FORTRAN
FOUTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FCRTRAMN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN

Iv
i1

Ceeccc<c<

Cc€C e gL €CcCc LKL

UNIvAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAS 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108

UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 110°¢
UNIVAC 1108
UNIVAC 11cC8
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1106
UNIVAC 1108
UNIVAC 1108

NAVYs MAVAL UNDERWATER

142
121
95
9%
15
15
15
1%
15
15
15
15
5

NAVY, 1 AVAL SURFACE WEAPCNS

FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FCRTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAM
FORTRAN

ccC
coc
cocC
cocC

coc
180
coc
CocC
Coc
coc

PRCPAGATICN LESS FASY FIELD PROGRAM

BOTTCM REFLECTIVITY

PROPAGATICN LESS

AMCS FRCPAGATICN LLESS

TCnED SYSTEF CYNANICS

TRAPEZCIDAL ARRAY LEPLCYMENT DYNAMICS

STEACY STATE CAEBLE LAYING

TOWEC ARRAY CCAFIGURATIONS

TRAPEZCIDAL MRRAY LYNAMICS

SPECTRAL AMALYSIS SUBRCUTINES

TRUE CCEAN CEPTH FATMHCR

GENERATES ZCCPLANKICN TAXONOMIC DIRECTCRY
OEEP CCEAMN 2COPLANKTON OISTRIBUTION

DEEP CCEAN 2CCPLANKTCN POPULATION STATISTICS
CURRENT PRCFILES FrCM TILT CATA

STO=-S/v DATA 52049

STEADY STATE TRAPELOIDAL ARRAY CUNFIGURATIONS
ANCHOR LAST-RLCY SYSTEM DEVELCPMENY CYNAMICS
CABLE TCWEC BLLY CUNFIGURATIONS M A TURN
FREE=FLCATING SPAR-ARRAY CYNAMIZS
FREE-FLCATING SPAR-EUCY DYNANICS

SHIP SUSPENCEC ARRAY CYNAMICS

BCCMERANG CCRER DESCENT/ASCENT TRAJECTCRIES
8UOY~SH1P DYMAMICS ‘
BUCY=SYSTEVM CLYAAMILS

FIXED THIN LINE ARRAY CYNAMICS

FIXED THIM LINE ARRAY STEADY STATE CCNFIGURAT ICA
MARTNE CORER CYNAMICS

STEAOY=-°TATE BUCY 3YSTEM CGAFIGURATICNS
STEAUY-STATE SUBSURFACE BUCY SYSTM CCNFIGURATION
TOWED ARRAY CYMAMILS

SYSTE~S CENTER, NEWFCRY, RI

3200
3300
33C0
3300

3200
1620
3300
3300
3300
3300

93 FORTRAN Llv COC 6500

93

NAVY,

120

FCRTRAN

coc

6400

SOLVE ALGZERAIC EQLATICNS FMATRIX
PHYSICAL CATA PLOT FRAME

ACTLSTIC FERFCRPANCE AND EVALUATION
SCUND REFRACTICN CLRRECTIONS FITIY
SIGMA-T IAVREJ

STD PROCESSING OCEANDATA

INTERNAL wAVES RIT(CMB

INTERPCLATICA FOR CCEANOGRAPHIC DATA
INTERPULATICN FCR LCEANCGRAPHIC DATA
CURREAT METEF CATA CREATE-C

CURRENT METEF DATA CURRENT

CURRENT METEF CATA CURRPLOY

CURRENTY METER CATA SPECTRUM

CENTER, SILVER SFRING, *D

NOFFAL MUCE CALCULATICAS NOEMCD 3
HORIZCONTAL RAANGE

NAVAL RESEARCH LABCRATCRY, WASHINGTCN, CC

FCRTRAN

ccc

3800

LINE PRINTEK FLCTS
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124
100
100
100
100
100
101
101
1&
16
16
16
31
32
32
107
107
108
108
108
108
108
109
89
.61
47
47
. 41
47
“7
107

ASSEMBLY
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAMN
FCRTRAN
FORTRAN
FCRTRAN
FORTRAN
FCRTRAN
FORTRAN
8ASIC
BAS1C
BASIC
FCRTRAN
FCRTRAN
FORTRAMN
FORTRAN
FORTRAM
FCRTRAN
FORTRAN
FORTRAN
FCRTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FCRTRAN
FORTRAN

63
63
€3
63
63
63
63
1v
1v

1v

v
1v
1
1v
1v
1v
1A 4

HP 2100S
<0C 3800
CLC 3800
C0C 3800
C0C 2700
CoC ,800
C0C 3800
CDC 3800
HP 21004
HP 21098
CCC 3300
C0C 3200
HP 9830A
HP 9830A
HP 9830A
COC 3800
HP 21308
HP 21008
HP 21008
HP 21008
HP 21008
HP 21008
NP 21008
CCC 3800
CDC 3600
C0C 3800
C0C 3800
COC 36C0
COC 3¢00
CoC 3809
CDC 3600

PLCTITER CCMMBANCS PLCT CVRIC

GRASS UNDERWATEP ACCUSTICS PRECICTIGN DTSTOV
GRASS UNDERWATER ALCUSTICS PREDICTYICM VFC
GRASS UNDERWATER ACCUSTICS PREDICTICN CTCUR
GPASS UNDERWATER ACCUSTICS PREDICTICN PRFPLY
GRASS UNDERRATER ACCUSTICS PREDICTION SERPENT
GRASS UNOERWATER ALCUSTICS PRECICTICN RAFLCT
GRASS UNDERWSTER ACCUSTICS PREDICTICN LCSSPLOY
THERMCMETRIC CEPTH CALCULATICN CAST
THERMCMETER CATA FILE HANDLER THERMOD
INTERNAL GRAVITY WAVES CISPER

SEA SURFACE TEFFERATURES ANALYSIS

UNMANNEL FREE-SWIMNING SUBMERSEBLE PLCT
UNMANNEC FREE-SWIMMING SUBMERSIBLE HOTEL LCAO
UNMANNEC FREE-SwWIMMING SUBMERSIBLE

ANNCTATED TRACK UN STEREOGRAPHIC PRCJECTIOMN
ANNOTES CHART

BATHYFMETRIC CR MAGNETICS CHART PRGFL
MERCATOR CFAFRT CIGITIZATION ANTRK
BATHYMETRIC CHART LIGITIZATICN DGBTH

PLCTS ON STERECCRAPHIC CHART ANNCT

PLCTS NAVIGATICN CaTA CCEAN

LONG BASE LINE ACCLUSTIC TRACKING

MIE SCATTERING CCMPUTATIONS

PLCTS TRACK AAD DATA PRCFILE TRACK

PLCTS TRACK ANG DAJA FROFILE TRACK

GECCATA

GEODATA

MAGNETIC SIGAATURES MAGPLLT

MAGAETIC SIGNATURES> MAGPLOT

ALNCYATED TRACK ON STEREOGRAPHIC PROJECTICN

NAVY, FLEET WEATRER FACILITYs SUITLANC, MD

91 FUGRTRAMN 11

CUC 160A

1CE CRIFT ANALYSIS/FLRECASY

NAVY, NAVAL OCEANCGRAPHIC CFFICE, WASHINGTGN, CC

13%
139
139
121
121
1z1
100
97
s8
45
144
14
14
14
137
110
1i1
111
111

FORTRAN
FORTRAN
FORTRAM
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FCRTRAN
FCRTRAN
FCRTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAMN
FORTRAN

-t
[

18M 7C74
UHIVAC 1108
PDP-9
UNIVAC 1108

18M 7074
UNIVAC 1108
1em 7074
16M TC74
IBM 7074
fem 7074
I8M 7074
UNIVAC 11C8
18M 7074
187 7C74
187 7074
137 7074
187 7074

LEAST SQUARES PLOT

TEMPERATURE SALINITY CCRRECTIONS CURVEF]IT N1S512

BARTLETT*S CLRVE FITTING

REFCRMATS DATA PLOTS TRACK CHART VASTRACK
PRCLUCES CCATCLR ChARTS GRICIT

PROBUCES CCATCUR CHARTS AUTCMATED CCNTCUR
CRITICAL ACCLSYIC RATIC

SCUNC VELCCITY FCR PARINE SEOIMENTS

LIGHT AND SCUND INSTSRUCTION 8

LIChT AND SCULANC INSTRLCTICN O

BATHYFETRIC CATA ReCUCTION

MCATHLY SCALIC LAYEK CEPTH

VERTICAL TEVFERATUKE GRADIENTS

WATER CLARITY

SINGLE INTEGRATION

INDIVIDUAL FUINT GENERATCR FCR MAP PROJECTICNS
INCIVIOUAL PCINT GLMERATOR FOR DISTANCE
GECDEYIC CATLM RECLC/VICN

GECDETIC PUSITICN LCMPUTATICON AND PLCY
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~

I e

111
112
112
112
112
89
89
1
90
90
46
46
48
48
16
76
76
17
n
11
7

FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FCRTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN LV
FORTRAN
FORTRAN V
FGRTRAN
FORTRAN V
FORTRAN V
FORTRAN V
FORTRAN V

€oC 3100
feM 7074
18M 7074
€oC 2100
18M 7074
i8M 7074
18M T074
18M 7074
18M 7074
I1BM 7074
IBN 7074
UNIVAC 1108
UNIVAC 1108
18N 7074
UNIVAC 11(¢8
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108

U v A WIS S0 9 T Sl S ANRGIN G T T L s TAR LS W TRy - Y

e AN,

ASTRCAOYMIC LATITUD=

SOUNDING PLCY

SQUNDING PLCT

SINGLE INTECRATION

SOOANC INVERSE

SOLAR RAODIATICN COCNYERSION

WINC STRESS

TWC-DIMENSICNAL POWER SPECTRUM FOR SwOP 11
PREC'CTION CF VERTICAL VTEMPERATURE CHANGE
CLCUD CCVER AND DAILY SEA TEMPERATURE
SEAMCUNT PAGANETIZATION

CBSERVATICN CRAPING GRAVITY

SEDIMENT SIZE

BOTTCY SEDI#EAT DISTRIBUTIGN PLOT
CURREAT METER TURBULENCE

IN=STTU CURRENT

MATER DISPLACEMENT DISPLA

CURRENT METER PRINT

CURRENT METER PLOT

CCAVERT CURRENT METER TAPE

CURRENT METER UATA FPRINTO

NAVYy DEFENSE MAPPING AGENCY HYDRLGRAPHMIC CEMNTER, wASHINGTON, DC

10$
109
109
110
110
110

NAVY, NAVAL ACACENMY, ANNAPOLIS,

13
13

FORTRAN
FCRTRAM
FORTRAN
FORTRAN
FGRTRAN
FGRTRAN

BASIC
EASIC

UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108
UNIVAC 1108

18M 360
IBM 360

FAA FLCTY

OISTANCE ANC AZIMUTH CIRA2D

PARAMETRIC PAP

LORAN TC GECGRAPHI( AND/GECGRAPHIC TC LCRAN
LORAN CCORCINATE CULMPUTATIGN

LORAN SKYRAVE CCRRECTICN

LY

ENVIRCNMENTAL CYNAMICS SUBRCUTINES OCEAnLIE
GEOSTRCPHIC CURRENT

NORTH CARCLINA STATE UNIVERSITY, RALEIGE, NC

4
24
26
2¢
2¢
2¢

CREGON

126
12¢
126
126
12¢
126
126
126

FORTRANM
FORTRAN
FCRYRAN
FORTRAN IV
FORTRAN 1V
FORTRAN IV

18M 3607165
18M 3707165
ccé o400
18M 360

18M 36C

I8M 360

WAVE INTERACTICN WiTH CURRENT CAPGRAY
ESTUARINE MCCEL NCALNRA

UPRELLING CETLULPWL

MATHEFATICAL WATER GQUALITY MODEL FCR ESTUARIES
COMFUTATICN CF FLCa THROUGH MASONBCRC IMLET NC
CIRCULATICN IN PAM(LICC SGUND

STATE UNIVERSITY, CORVALLIS, CR

FCRTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAN
FGRTRAN

CDC 53004053
COC 3300/CS3
€OC 3300/CS3
CDC 3300/CS3
CDC 3300/CS3
CDC 3300/CS3
€0C 3300/CS3
€0C 3300/€S3

TIME SERIES ARANG ACFFT
TIFME SERIES ARAND ACCRR
TIME SERIES ARAND ACRFLT
TIME SERJES ARAND ALICN
TIME SERIES ARANC AMPACO
TIME SERIES ARAND ARMEP
TIME SERIES ARANG AULTC
TIME SERIES BRAND AULTCPLY
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126 FORTRuN CDC 3300/0S3 TIME SERIES ARAND AXISL
126 FORTRAN COC 33007053 TIME SERIES ARAND (CFFY
127 FURTRAN €OC 3300/0S3 TIME SERIES ARAND CCORR
127 FCRTRAN CDC 3300/CS3 TIME SERIES ARAND CCNPLT
127 FORTRAN COC 3300/CS3 TIME SERIES ARAAND LCMPLOT

' 127 FORTRAN COC 3300/0S3 TIME SERIES ARAND (CNFID
127 FORTRAN CDC 3300/CS3 TIME SERIES ARAND (CNFID |
' 127 FCRTRAN COC 3300/CS3 TIME SERIES BRAND CCNMODE
127 FORTRAN COC 3300/0S3 TIME SIRIES ARAND (CPH

b} 127 FORTRAN COC 3300/CS3 TIME SERIES ARANC CCSTR
127 FORTRAN CDC 3300/053 TIME SERIES ARAND CPEES
127 FORTRAN COC 3300/GS3 TIME SERIES ARAND LPLTL
127 FORTRA. COC 3300/CS3 TIME SERIES ARAND (PLT2
127 FORTRAN CDC 3300/GS3 TIME SERIES ARAND CROPLT
127 FORTRAN COC 3300/CS3 TIME SETIES ARAND CROSS
127 FORTRaN COC 3300/CS3 VIME SERIES ARAND CUSID

<7 FCRTRAN CCC 3300/CS3 TIME SERIES ARAND CUSFC
128 FORTRAN CDC 3300/CS3 TIME SERIES ARAND (27

128 FGRTRAN €DC 3300/GCS3 TIME SERIES ARAND LATPLT
128 FCRTRAN COC 3300/CS3 TIME SERIES ARAND OEMGOL
128 FCRTIRAN COC 3300/C53 TIME SERIES SRAND LEMCO2
128 FORTRAN COC 3300/CS3 TIME SERIES ARAND OEMCC3
128 FORTRAN COC 2300/CS3 TIME SERIES ARAND CETRAND
128 FORTRAN COC 3300/GS3 TIME SEKIES ARAND GIFF12
128 FCRTRAN CLC >300/€S3 Tire .IRJIES £RAND RUREXA
128 FCRTRAN COC 33%0/CS3 TIME SERIES ARAAD EXSMG
129 FORTRAN COC 3300/CS3 TIME SERIES ARAND FFIN
128 FORTRAN COC 3300/CS3 TIME SERIES ARAND FFINI
126 FORTRAN CDC 3300/0S3 TIME SERIES ARAND FFTCAV
128 FORTRAN CDC 3300/0S3 TIME SERTES ARAND FFTPS
128 FORTRAN COC 3300/CS2 TIME SERIES ARAND FFTS
128 FORTRAN COC 3300/CS3 TIME SERIES ARAND FFTSPC
128 FORTRAN CDC 3200/CS2 TINME SERIES ARAND FILTER]
1286 FORTRAN COC 3C00/CS3 TIME SERIES ARAND FIVETY
129 FORTRAN COC 3300/0S3 TIME SERIES ARAND €CLD
126 FORTRAMN COC 3300/CS3 TIME SERIES ARANC FCURTR
125 FCRTRAN COC 3300/CS3 TIME SERIES ARAND FCUSPC
125 FORTRAN COC 3300/CS3 TIME ERIES ARAND FCUSPCI
125 FORTRAN COC 3300/CS3 TIME SERIES ARAND FCUSPC2
129 FCRTRAN CDC 3300/083 TYIME SERIES SRAND FRESPON
129 FCKTRAN CDC 3300/CS3 TIME SERIES ARAND LAPH
129 FORTRAN CDC 3300/CS3 TIME SERIES ARAND CENER]
129 FORTRAN COC 3300/CS3 TIME SERIES ARAND GENER2
129 FORTRAN COf 3300/CS3 TIME SERIES ARANC GENER3
129 FORTRAN COC 3300/CS3 TIME SERIES BRANL LCGPLCT
129 FCRTRAN CDC 3300/Cs.) TIME SERIES ARAAD ACLZT
129 FORTRAN CDC 3300/CS3 TIME SERIES ARAND FFAPLY
129 FORTRAN CDC 33C0/C%3 TI#E SERIES ARAND PLTFCR
129 FCRTRAN COC 3300/CS3 TIME SERIES ARAND FLTFRG
129 FCRTRAN CDC 3300/CS3 TIME SERIES ARAND #LTSPC
130 FORTRAM CODC 2500/CS3 TIME SERIES ARAND FCLKT
130 FORTRAN COC 3300/CS3 TIME SERIES ARAND FCLYDV
130 FCRTRAN COC 3300/0S3 TIFME SERIE: ARAND FROPLY
130 FGRTRAN CDC 3300/CS3 TINME SERIES ARANC FSQRT
130 FORTRAN COC 3300/CS3 TIME SERIES £RAND RANCM
130 FORTRAN CCC 3300/0S3 TIME SERIES ARAND wCTFFY
130 FCRTRAN COC 33C0/CS3 TIME SERIES ARANC KESPCA
130 FORTRAN COC 3300/CS3 TIME SERIES ARANU NEVERS
150 FORTRAN COC 3200/CS3 TIME SERIES ARAND KPLACE
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130 FORTRAN CDC 3300/0S3 TIME SERIES APAND RRVERS

130 FORTRAN CDC 3300/0S3 TIME SERIES ARAND SARIT

130 FCRTRAN CDC 3300/CS3 VIME SERIES ARAND SERGEN

130 FORTRAN CCC 3300/CS3 TIME SERIES ARAND SHAPE

130 FORTRAAR CDC 3300/CS3 VIME SERIES ARAND SINTR

130 FGRTRaM CDC 2300/:S3 TIME SERIES ARAND MO

130 FCRTRaAN CDC 3300/0S3 TIME SERIES ARAND SPEC

130 FGRTRaN CDC 3300/CS3 TINME SERIES ARAND SPECT]

130 FCRTRAAN COC 3300/CS3 TIME SERIES ARAND SPECT2

131 FORTRAN CDC 3300/0GS3 TIME SERIES ARAND TAUTCPLT

131 FGRYRAN CDC 3300/CS3 TIME SERIES ARANC TCORPLT

131 FORTRAAM CDC 3300/CS3 TIME SERIES ARAND TCRCPLT

131 FORTRAN CDC 3300/€S3 TIFE SERIES 2RAND IFCRNM}

131 FGRTRAN CDC 3300/C33 TIME SERIES ARAND TFGRM2

131 FORTRAN CDC 3300/0S3 TIME SERIES ARANM TIMSPC

131 FCRTRAN: CDC 3300/GS3 TIME SERIES ARAND TLCGPLY

131 FORTRAN COC 3300.°753 TIME SERIES ZRAND INCIZT

131 FCRTRAN CDC 23300/GS3 TIME SERIES ARAND TPHAPLY

131 FORTRAN LI 3300/CS53 TIME SERIES #RAND TPLTFRQ

134 FORTRaAN CDC 3300/0S3 TIME SERIES ARAND TPLYSPC

131 FORTRAMN CUC 3300/C33 TIME SERIES ARAMND TRISMO

132 FGRTRAA COC 23007053 TIME SERIES ARAND TSGEN

132 FORIRAN COC 3300/0S3 TIWE 3ERTES ARAND TSPECTL

132 FORTRAMN CDC 3300/CS2 TIME SERIES ARAND TSPECT2

132 FCRTRaN COC 3300/CS3 TIMS SET-ES ARAND TRANFR

132 FORTRAN COC 3300/CS3 TIME 5ERIES ARAND TRANFRM

132 FORTRAM CDC 3300/LUS3 TIne SERIES ARANG TTYCON

132 FORTRAN CDC 3300/CS2 TIME SERIES ARAND TTYAUM -

132 EURTRAN COC 3300/CSs TIME SERIES ARAND UNLEAV

132 FORTRAN CDC 3300/C33 TIME SERIES ARAND LSES

132 FORTRAMN COC 3300/GCS3 TIME SERIES ARAND LSFC

132 FORTRAM COC 3300/0S83 TIME SERIES ZRAND LSIC

132 FORTRAM COC 3300/CS3 TIME SERIES AKAND USPE

132 FURTRAM CDC 3300/CS3 TIME SERIES 2RAND nINDCW

133 FCRTRAM CDC 3300/CS3 TIME SERIES ARAND aINCCWL

25 FLRTRAN IBM 370/155 ESTUARINE DENSITY LURRENTS AND SALINITY

3G FCRTRAM fv  CDC 3300 GECPHYSICAL LATA ReCUCTION AND PLCTTING

39 FCART’AN [v CDC 3200 PRCCESSINCG/CISPLAY FARINE GEOPHYSICAL CATA

39 'LiT-AN v  COC 3300 MARINE SEISMIC CATA RECUCTICN AND ANALYSIS ;

35 FORTRAM fv CDC 3300 A LIBRARY CF GEGPHYSICAL SUBROUTINES GLIe 1
RAND CCRPCRATICN, SANTA FCNICA, CA ;

91 FORTRAN Iv IBM T7090-94 SEA ICE STUCIES YARIY
91 FORTRAN [v [IBM 7097-S4 SEA ICE STUCIES FL4P
91 FCRTRAN [v 1BM 7090-94 SEA ICE STUCIES SALPR 1
91 FORTRAN v IBM 7050-S4 SEA ICE STUCIKES RITE

RICE UNIVERSITY, FCUSTON, TX

38 SCRTRAM I¥v CDC 6600 CONVECTION IAVARIABLE VISCCSITY FLUIC CCNVEC §
SCRIPPS INSTITLYICN OF OCEANCGRAPHY, LA JCLLA, CA ]
142 FORTRAMN I8M 1800 TRIGCNCFETRY SLERGLTINES ASSUB SAS ASA
116 FORTRAN [¥ CDC 3600 PLCTTING PRCCGPANM FnCFL
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149
149
144
144
144
144
145
14S
145
1e¢
2
105
105
106
106
106
107
107
107
51
116
2
142
S8
143
48

ECRTRAN
FIRTRAN
FORTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FOKTRAN
FORTRAN
FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FPRTRAN
FCRTRAN
FORTRAN
FCRTRAN
FCRTRAN
FORTRAN
FORTRAN
ALGOL

ALGGL

ALGOL

ALGOL

ALGOL

63
iv

13am
111
teM
{BH
18:1
18y
1gM
1114
3-1]
cec
coc
1aM
ig»
1eM
1am
LM
[14:1]
131
1BM
CoC
coC

1800
1802
18C2
1800
1800
1800
1800
1802
1ec0
66Q0
66C0
1800
1800
1860
18C0
1800
1800
1600
16C0
3600
3600

8 &67C0
b &7C0
8 67C0
8 670C
8 6700

FORMAT FREE INPUT SUBROUTINE GREAD
METERS vS FATHCMS PATBL

DATE CALCULETICAS LAYWK

DATE CALCULATICNS AmDAT

CATE CALCULATICONS NXTUY

OATE CALCULLATICLAS yYSTCOY

JULJAN CAY SULBRCUTANES CLIEJ.

JULIAN LAY SLBRCUTINES CLJUL

TIME COAVERSION OTIMt

HYOFCGRAPHIC CATA RECUCTION Twl FIVE
STC CAT? PRCCESSING

PLLTS PERCATIR GRIL CHART

NAVIGATIONAL SATELLITE PASSES ALRTX
LORALN FIX LRFIX

PLAN CCLRSE ANL STREDULE CRLLS

EARTA SPHERICAL SUBRCUTINES ESTCH ESTC2 ESTPL
LEGFEE CCMVEFSICNS CEGFR DEMY

PEPLATUR LECREES DMRCY

MAGAETIC FIELL COMPUNENTS MAGFL

SPECIES AFFINITIES REGRGUP

X=Y FLCTS MLLPAK

STATICN DATA RETRIcVAL HYERCSEARCH
INTERACTIVE CALCULATICNS DSOP/CALL
SCUNC VELCCITY THRL SCLID SAMPLES DSCP/SCN
MATLING LABELS

SANC SILY ANC CLAY FRACTIONS OSOP/GRAIN

SOLTHAFMPTCN CCLLEGE, SCUTHAMPTCN, AY

25 FCRTRAN 1V

IBM 340/¢5

MIT SALINITY INTRUSION PRCGRAY

TEXAS ACM UNIVERSITY, CCLLEGE STAVICN, X

1
7
8
8
103

UNIVERSICAD N A CE MEXICT,

FCRTRAN
FORTRAN
FORTRAN
FORTRAN
FCRTRAM

iy
1v
v
1v
v

1em
11-1]
16M
18M
18M

360765
360765
360765
360765
360765

S FURTRAN IV 8 6702

UNIVERSITY COF RERGEN, NCRnAY

79 FGRTRAN 11

18M

1629

REAC CALC JNTERP STATICN DAYA CAPRICCRA
STATICN DATA CALCULATICNS F3

PLCTS STATICAN CATA PLYECY

CALCULATES STATION DATA SECPG

PLCTS MaPS GRICS TRACKS MAF

MEXICC, LF

CCEANCGRAPHY STATILN CCMPUTER PRCGRAM

PRCLESS:S CULRREAT INSTRUMENT CBSERVATIONS

UNIVERSITY OF CELAWARE, LEWLS, OE

25 FORTRAN 1V

1B

260

CYNAVMIC CETERMIMISTIC SIMULATION SIMLDELT

UNLVERSITY GF HAwALE, HONCLLLU, MI

116
1l

Nper e e

FCRTRAN
FCRIRAN

1M
Lem

3460
31e

DENDRCGRAPH
CENLRCGRAPYF
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UNIVERSITY CF ILLINCIS, URBANA, IL

83 FORTRAN IV IBM 360/75 WAVE BCTTCM VELCCITY

UNIVERSITY CF MAINE, WALPCLE, ME

»

153 FCRY#aN I6M 370 REFCRMATTEC STATION OUTPUT [8M 1}
28 FORTRZN v 18M 370 ESTUARINE CHFPISTRY MYACHEM

28 FCRT&RAN IV -IBM 370 ESTUARINE TILES

55 FORTR2N 18M 370 CHLCRCPHYLL CHLGR

55 FORTRAN 18% 370 PHRYTOPLANKTCN POPULATICN DENSITY
55 FCRYAAN IBM 370 SFECLIES DIVERS.TY

UNIVERSITY CF PARYLANDy CCLLEGE PARK, MD

24 FORTRAN IV UNIVAC 1108 THREE DIMEASICNAL ESTUARINE leCULATlCh MCODEL
S50 FORTRAN IV UNIVAC 1108 INVERSE PRCELEM I~ ECCSYSTEM ANALYSIS

UNIVERSITY "F #lAVMI, MIAMI, FL

20 FORTRAN POP-11 GENEwAL PURPCSE ECITCR OMSEC

20 FORTAR AN PDP=-11 TIME SERIES INTC PROFILES CMSCHP

20 FCRTRAN PCP-11 AANCERAA CURRINT MLTER DATA AACAL

20 FCRTER AN PoP-11 CURRENT FRCFILER DATA MK2CAL

20 FORTaan POP-11 APPENCS NEW LATA TC FILE DERJVE

20 FCRTaAN UNIVAC 1106 APPEANCS NEW CATA T, FILE CERIVE

20 FORTRAN UNIVAC 1106 CONCATENATES SCRTS SEGMENTS QUTFUTS CMSCRY
20 FORTAAN UNIVAC 1106 INTERPCLATES TG UNJFORM GRIC PATRIX 01

20 FCRT&AN JNIVAC 110¢ TIFME SERIES STC OR PCM PRCFILES PLSAC

20 FORTEAN UNIVAC 11G6 INTERMRAL wAVES IWEG

20 FCRTaAN UNIVAC 1106 CYMNAMICAL FLELCS INTERNMAL WAVE RAYS CHREEC
20 FORTAAN UNIVAC 1106 AUTC ANC CRCSS SPELTRA TUKEY METHCE

20 FCRTPAN UNIVAC 1106 AUTC ANC CRCSS SPE(TRA POLARIZED FCRM CPXSPC
20 FCRTaan UNIVAC 1106 AMPLITUCES PHASES (EAST SQUARES TIDES4

20 FCRYTaAN UNIVAC 11C¢ METECRCLOGICAL FLUAES PETFLX

20 FCRTRAN UNIVAC 1106 CRCSS CCVARIANCE MATRIX EMPEIGI

UNIVERSITY CF MICHIGAN, ANK £RBOR, P1I

104 RAC 184 7090 GENERAL MAP FRCJECTICA
104 PAD 18» 7050 FINITE VAP FRCJECTLACN OISTCRTIUNS

UNIVERSITY CF PLITTSBUPGH, PITTSBURGH, PA

&0 wa0 16M 7090 THECRETIC 2L #ACIAL TIGAL FCPCE

UNIVERSETY CF RHCCE ISALNDy KINGSTCA, R

28 FCRTRAN 18M 3707155 MODELING AN CCEAN POND
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UNIVERSITY OF PUERTO RICO, MAYAGUEZ, PR

S FORTRAN I1 POP 8E
S FOQRTRAN IV POP 10
S FORTPAN IV POP 10

MASS TRANSPCRY AND VELOCITIES GEOMASS
STATICN DATA ThIRP
THERMCMETER CGRRECTION THERMOMEYRIC DEPTH

UNIVERSITY OF TEXAS, PORY ARANSAS, TX

147 FCRTRAN IV IBF 360/¢5

51 FORTRAN IV CDC 6600
52 FORTRAN IV CDC 6¢00
52 FORTRAN IV CDC 6600

READS NCCC STATION DATA TAPE
PRCOLCTIVITY CXYGEA

SPEC!ES DIVERSITY JOB
PRCOLCTIVITY ECCPRCO

UNIVERSITY OF WASHINGTCN, SEATYLE, WA

146 FORTRAN 11 IBM 7094
27 FCRTRAN IV CDC 6400
52 FORTRAN IV 1BM 7(94
52 FORTRAN IV COC 6400
53 FORTRAN IV IBM 7094
53 MAP 18 7C94

STATICN DATA RECUCTICN SYNOP
THREE-DIMENSIZNAL SIMULATION PACKAGE AUCGUR
CONCEATRATICAS PER SQUARE METER OF SURFACE
COMBINED CHLCRCPHYLL AND PRCOWCTIVITY
PHYTCPLANKTCA MUMBERS VCLUME SURFACE AREA
PHYTOPLANKTCAN WUMBERS VOLUNE SURFACE AREA

- UNIVERSITY OF WISCONSIN, PILWAUKEE, W]
134 FORTRAN EV UNEIVAC 1108 SPECTRAL ANSLYSIS CF TIME SERIES
134 ALGOL 8 67C0 SOECTRAL ANZLYSIS CF TIME SERIES

VIRGINIA POLYTVECHNIC INSTLTUTE AMD STATE UNIVERSITY, BLACKSBURGy VA

136 FCRTRAN IV lBM 370
56 FORTRAN Iv IBM 370
56 FORTRAN 1v I8M 37C
50 FORTRAN 1 3.1 0 ¥ {]

PRCEACILITY CISTRIBUTION &EIBUL

RESCURCES ALLCCATILA IN FISHERIES MGY PISCES
MATER RESCURCES TEACHING GAME OAR

CPYIVPAL ECCSYSTEM PCLICIES CEP

WILLIAMS COLLEGE, WILLIAMSTCRN, MA

25 FCRTRAN Iv 1BM 1130
29 FCRTRAN LV IBM 1130

BEACH SIMULATICN MLDEL
BEACH AND AEARSHORE MAFS A=S

W0OCS HCLE OCEANCGRAPHIC INSTITUTICAN, WCOCS FCLE, MA

118 FORTRAN [v XDS SIGMA
118 FCRTRAN LV XDS SIGMA
119 FORTRAN IV XDS SIGMA
119 FCRTRAN 1V XDS SIGMA
119 FCRTRAN IV XODS SIGMA
119 FGRYRAN IV XDS SIGMA
119 FCRTRAN 1+ XDS SIGMA
120 FORTRAN IV HP MIN]

102 FORTRAN 1v XDS SIGMA
97 FCRTRAN LV  XDS SIGMA

HGRIZCNTAL HISTCORAMS HISTO

PRINTER PLCTS LISPLO

PLCT CF FRECUENCY LISTRIBUTION THISTC

VELCCITY VECICR AVERAGES VECTAV

FRCGRESSIVE VECTORS PRCVEC

PLOTS DATA ALCNG TRACK

PRCFILE VERSUS TIME OR DISTANCE

PLCTS NAVIGATICN WITH ANY CTHER DATA TYPE OEEPS
RAYTRACE

SCUND VELCCITY SONVEL

NN NN NwNY
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97 FORTRAN IV XDS SIGMA 7 DEPTH CORRECTICA MICOR SOUNC VELGCITY
148 FORTRAN IV XDS SIGMA 7 EDITIAC FCR wHCI FCRMAT SCRUB
143 FORTBAN IV XDS SIGMA 7 THERMCMETEF CCRRECTICN TCPLC
143 FORTRAN HP 2100 THERPCMETER CCRRECIION DEPTH COMP HYDL
& FCRTRAM IV WP 2100 STATICM O8T2 HY(2
8 FORTRAN IV XDS SIGMA 7 BRUNT-VAISALA FREQUENCY CBVFRQ
S FGRTRAN IV  XOS SIGMA T OYMNAPIC HEICHY DYART
S FGRTRAN IV XDS SIGMA 7 OCTEATIAL ENERGCY ANCMALY PEMN
9 FCRTRAN IV X0S SIGMA T VARIOUS PARAFETERS FRCM STATION DaTA OCCLMP
S FCRTRAN Iv XDS SIGMA T SPECIFIC VvCLLME ANLMALY SVANOYH
9 FCRTRAN IV XDS SIGMA 7 PRESSURE SULERCLTINE PRESS
10 FORTRAN IV XDS SIGMA 7 REACS STATICN CATA
10 FCARTRAN IV XDS SIGMA 7 GECSTFCPHIC VELGCITY CIFFERENCE VEL
10 FORTRAN Iv XDS SIGMA 7 VOLUFE TRAANSFCRT VIR
10 FCRTRAN Iv XDS SIGMA 7 SIGMA-T SIGFAY AND CSIGMY
10 FORTRAN IV XDS SIGMA 7 ADIABAYIC TEMPERATLRE GRACIENT ATG
10 FORTRAN 1V XDS SIGMA 7 POTENTIAL TVEMFERATULRE PCTENF
10 FGRYRAN Iv  XDS SIGrA 7 SPECIFIC VCLULFME SPVCL
136 FORTRAN Iv XOS SIGMA 7 STATISTICS FRCFM WHCI FCRMAT STATS
105 FCRTRAN LIV WP 2100S LORAN CR CFEGA CONVERSICN GEPCS
105 FCARTRAN IV WP 31C0A CRUISE TRACK TMERC
105 FORTRAN IV XDS SIGMA 7 TRANSFORMATICN CF SPHERICAL CCORDINATES ROTGUT
106 FCRTRAN LV  XDS SIGPA T SUM CF FIANITE RCTYATICAS CN A SPHERE SUMRCT
41 FCRTRAN IV XDS SIGMA T GECMAGNETIC FIELD MFIELD
50 FORTRAN Iv XDS SIGMA 7 WHGCI BICLCCY SERIES FVAPE
5C FORTRAN IV XDS SIG™A 7 wHCI BICLCGY SERIES FLISHY
50 FORTRAN IV XDS SIGMA 7 wHCI BICLLGY SERIEY CTHKSPIT
50 FORTRAN Iv XDS SIGMA 7 wHCI BICLCGY SERIEL SELECT
5C FORTRAN IV XDS SIGMA 7 wWHC] BICLCGY SERIES CFANAY
50 FCRTRAN IV X0S SIGMA 7 wW~Ol BICLCGY SERIES PREPLOTG
50 FORTRAN IV XDS SIGMA 7 wHC1 BICLCGY SERIE> PLOTSPECG
50 FCRTKAN 1v XDS SIGMA 7 WHOI EICLCGY SERIEY STATAB
77 FCRTRAN Iv  XDS SIGFA T CURREMNT METER CLOCK SEQUENCE XTAL
78 FCRTRAN IV XDS SIGMA 7 CURRERT METER CALIGRATICN CASDEC
78 FCRTRAN LV XDS SIGMA 7 CURRENT METER DATA RECUCTICN AND EDITING CARP
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i\ ) 01. Summary dete 02. Sumwmnary prepared by (Name and Phone) o;.ﬁmqshu
Yr. | Mo. | Dey New Repi ”t Dok
) T Ty | o5 sottwers tie 0 (m] a
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-3 T 1 [ 07. internat Softwars 1D ]
’ 06. Short titte o _
08. Softwsre type Too. Processing mode | 10. Apglicstion ares
. Genersl Sgacific
Automated Data Computer Systems Management/ =
[ Srsm [ 'nteractive [ Suvport/Utility [} Business
[] Computer Program (] Batch [] Scientific/Enginesnng [] Process Control
| [] Subrotine/Module | [7] Combinstion (] Sibhlographic/Testumt  [] Other
11. Sube ‘tting organczation and address 12. Technical contact(s) and phone
13. Nesrative
14. Keywords
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| renes
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{:STRUCTIONS

sy €l Ealer dxin sueinery prepared. Usr Yeor, Manth, Day format. YYIAMOD.

- unry Feepsied By, Entsy name and phons nember (whling 8163 <662) of idiv:dus! who prepared Uus TLHIORY.

Aay Acloit. Blark the aporopriste boa for new sumimry 18platamant tummary or celetion of summary. I this softwaro BUMIMSETY 8 8 10038
:-;.m. esler urder “Previous {ntsmal Softeare 107 the nlerr of 1oTiware «denthicalion a3 reported in item 07 0f the onging! summary, and enis. the

Fw hizens! 1oftware 1eALLCIhon i el 07 of this fosm, complete a4 GINer et o3 131 2 new summaery Il & Sottwire LumMary 13 to De omz-c.
[ ‘Ain gRdgy CFrawous Inlernat Softusre 107 (he intgrns) vLiware identificelion 83 1aprted o itsm GF of the angmed summary; complets only v
Cl, 02 03 653 13 on tius twm,

$4. Esftwore Cote. Entar dste sofletie was completed Gr last updatsd. Ute Year, Month, Day formal: YYIAMDO,

TE Toltwmors Tids. (ke Ul L8 Gascr/iptive 29 potnibla,
& Ehut Tile (Ricnsly Dnter cominonty vasd sbbreviation or acronyrm which identifies the software.
07. Ltansd Soilwaerc 1D Enler & wnigua idontificetion number of code.

L8 Toltwery Tyga. Blask (he appropiiale bea for an Automalsd Dats Sylam (33t of computer progrems), Computer Program, or Subrouting/lic tuba,
wtechaver LAt gasenbes the software.

O3 Sroisselng Siuds. Rladl tha spprofate box for 30 Intersctivg, Batth, or Uombinaticn mode, wiuchaver bett descndas the toftwere.

T Asplicailon Ares,
Gasovel Mark the SPovapnsie Box whh bet! descnbss tu. goaarsl eres of appication from among:

Computsr Systems Suppedl/WRity Process Control
fisnegemeni/ Susinics Debllagraphue/ Taxtusl
Soientific f Engiraering [+ 204

Seifes Specity e sub-sres of apphcation; e.g.: “COBOL optimizer' it the yencral area 1 “Computer Systems S t/Wity; “Payroil” 11 (e
geoersl 50es i “Mansgament/Butinets”; otc. Elaborate hete o the general ares s " Other.”

31, Submitng © i2slicn ond ASd idantity the organiiation respontibia for the software as completely o8 possidie, 1o the Branch or Drvisicn fsvet,
bt nctuding agentv Depertment (Burgsu,/Admumtration), Servce, Corporation, Commussion, or Council. Full sn compiete maling Wﬂ& wetiodng
338 coty, B1eSt eatress, city, Hate, ang T1P code.

12, Yechaics) Cortsci{c) endt Phone: Enter perion(s) or cffice(s) to ba cantacted foc techinizal information on sudyect matter and/or oDerational &3 ace
of 2otwaig. INCiude Teshone ared toGa. Prowide Organizetion name and mahng 8dcress, if difterent from that wv dam §).

13, Hsrsliva, Dettniba contreiy th prodblam scdiassed end masthods of solution, Include sgnificet factors such 88 tpecial cperating system ok
c3Long. setunly corcernt, retetionshign (0 other sofiware, input and .oufnut medis, wirtual Y 189G s, and jue haidwere fiures.
8 refrencas. Il apEY opriale,

B4 Haywords. List tigmBcant words or phresss which refiact the functiona, applcations end feat of the software. Separste entiies with semicoione.

18, Coenpuisr Fsmdacturst snd Mudel. 1Seatly mainirame computer(s) on which soliware is opcrational,
18 fer Cporsiang By Enter name, sumber, end relesss under which toftware is operating. (Jdentify enhancements «n the Nsrrative (e 13).

b

17, Urograming Lenguage{s). iGanidy the language(s) in whech the softwsre i3 written, includ:ng verton; ¢ g, ANGI COBOL, FORTRAN V, SIMSCRIFT 119,
SLEUTH 11

13 wumbor of Teasto Program Staliments. Includ s in ths software, separate macron, calied subroutnes, ooe.

33, Compter Memory Requirementa. Intgr intsTng! momwry nocﬂuvy 10 oneule saftwere, eaclutve o memory requered for the opcraling
sytiam. Spasity worda, byles, characters, €tc,, and number of Duts par und. 19 y wirtus! Y reg: s sn the Narrstive (item 13).

0. Tagw Delvsr. toantmy bev d2d to cperat g . Spacily, f cnbicsl. manufacturer, mode®, tracks, recordmy dansty, etc.

21, Giay/Dram Uale toenbfy numbsr and ute (in t3me units as *‘Mamory” —item 19) ded to opw 22t Specity, f cnticsl, manulaturer,
meoast, ¢ic.

2. Yerminsia (Centity Dor of 18 regquisad. Specily.  ¢critical, type, speed, tharacter set, screen/Une size, oic.

23 Other Opwelonal Requiroments. (denlity perphers! dewvices, support aoftware, of selated oquipment not indicated sdovy, ¢.8 . OPIICE! Character Cvaees,
facsimele, coM.puteeQuityt mrotilm, graphic plotters.

4. toftware Avsilabilsty. Mark the saropsiste box which best ovscnbes the sotty labelity ¢-cm wg: Aveilable ts the Pudlic, Limited Avs:ateiity
(2.4.; tor gOovornmant uts onty), snd For-inhouse Use Only. i (ha software 18 “Availate™, 1nciude & Ml Or Dhone CONTACE POvL, 83 el as the prce
&end torm ia which the softvaare 13 avaistils, if pottibla.

23, Dorunmantstion Rualability., Mark the 2opropriatd bos which best detinbes the doc on fatulity from Avoilabis to the Puliz, I
edequcie b Drthdubon, and fu tnhouse Use Only  If documentation s “Avarlable”, wzlude 8 mal or phon mm pont, a3 well o8 the price pnd
form 1 whuch the documentst labie, # posside. it documentstion i3 presantly “inadequste’, show tive eapected svedipbelity date.

28, Far Subendiing Crganitstion Use. Thus aits s uwm for the use of the organzation submitung the y. it may " any infoiaten
deamsd yseful tor internal cperaton.
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