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Geomagnetic Data for January 1976
(AE(7) Indices and Stacked Magnetograms)

by

J. H. Allen, C. A. Abston and L. R. Morris
NGSDC/EDS/NOAA
Boulder, Colorado 80302 USA

SECTION I. GENERAL DISCUSSION
1. Introduction

This IMS data report presents one of the most used types of ground-based data, i.e., analog records of
geomagnetic variations. Also given are tables, graphs, and statistics from the preliminary derivation of
AE indices based upon these records, It is anticipated that similar monthly data reports will be made
available on an increasingly timely basis for the entire IMS observing period, January 1976-December 1979.
As additional station records become available in time for processing, these will be added to later volumes
in this series. In particular, we expect to have daily stacked plots of magnetograms from the North
American meridional and Tongitudinal chains as well as the present selected Northern Hemisphere auroral
zone station records used in the preliminary AE index derivation.

2, Data Selection and Processing

The seven observatories supplying data for this report are shown in #igure 1. These are Leirvogur
(LR), Narssarssuaq (NAS), Fort Churchill (FC), Barrow (BW), Tixie Bay (TI), Dixon Island (DI}, and Abisko
(AI). These were chosen from among the list of 12 observatories whose records are now routinely used by

Figs 1. Provisional AE(7) network.
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-A for Solar-Terrestrial Physics in the derivation of Auroral Electrojet (AE) magnetic activity in-
g?geé. oReasons for their se1e¥tion were (1) records from these sites are most promptly‘ava11ab1e,'(2) the
sites are about evenly spaced in longitude, and (3) each location has demongtrated its importance in the
prior derivation of AL indices [Allen and Kroehl, 1975]. We hope that as digital data processing from
other observatories becomes more routine the network can be expandeq, and we can 1nclude’da§a from College,
Great Whale River, and Yellowknife to improve the station distribution for these prompt indices.

Among the stations supplying data for this publication, only Fort Churchill and Barrow are presently
recording digital variations on-site. Both observatories use flux-gate instruments supplemented by proton
precession magnetometers and generate more or less routine absolute observations. Each component's amplitude
is recorded every 10 seconds on magnetic tape, and analog chart records are prepared as back up data.

These high-time-resolution digital data are processed at central facilities responsible for each observa-
tory. Obvious errors (usually spikes) are corrected and 1-min average values are computed. These preli-
minary data are sent on tape to WDC-A for Solar-Terrestrial Physics where they are plotted and checked for
stability of quiet-time levels (baseline drift), presence of noise, and day-to-day continuity. As necessary,
remaining spikes are removed, and "temporary" baselines are adopted to compensate for data problems that
would affect derivation of AE indices.

A1l the other observatories record magnetic variations photographically. Their magnetograms are copied
on 35 mm microfilm for transfer to WDC-A for Solar-Terrestrial Physics together with calibration information.
Here they are reproduced as almost original size magnetograms and digitized at 1-min intervals using semi-
automatic scaling equipment. Resulting digital tapes of component amplitudes relative to baselines are
passed through the same plotting and other quality control processes as the original digital data described
above. .

After completion of quality control checks, all digital records are merged and replotted to common
time and amplitude scales. These are the monthly D-, H-, and Z-component and daily H- (or X-) component
stacked plots included in this report. For most observatories intervals of missing data are apparent in
one or more components. These may arise from (1) Toss of on-site digital data, (2) noise in original
digital data, (3) movement of traces off magnetograms during large excursions with no secondary trace
for that component, (4) lack of Tow-sensitivity storm magnetograms for disturbed periods, and (5) Toss
or intermixing of analog traces during large, rapid field fluctuations. Every reasonable effort is made
at WDC~A for Solar-Terrestrial Physicg to curve-follow disturbed traces. Sometimes, however, this gives
improbable results and we choose to suppress some data. An example of this is in the D-Trace at Dixon
Island Tate in the day of 10 January 1977. AE-max was about 1700 gammas (1 gamma = 1 nanoTesla), but the
apparent change in D was some 30° east during a time when all three traces were confusingly intermixed.
Because of our uncertainty about this variation and of our desire to maintain a reasonable amplitude
scale for the common-scale D stack plots, we suppressed digitization of Dixon's D for several hours dur-
ing this event., Effects of data gaps are seen in AE indices only when they occur at a critically Tocated
station and in the H-component. Often they are only apparent in the graphs of AU or AL.

3. Auroral Electrojet Magnetic Activity Indices

The AE index gives a global, quantitative measure of auroral zone magnetic activity resulting from
enhanced ionospheric currents associated with magnetospheric substorms. As defined by Davis and Sugiura
[1966], AE is the total range of H-component deviations from quiet-time Tevels of the field at a selected
group of high-Tatitude magnetic observatories. Typically, a constant quiet~time H value is determined
for each observatory and subtracted from recorded H values. The resultant deviations for all stations
may be plotted to common time and amplitude scales and graphically superposed on a common reference or
zero Tevel. Then, the amplitudes of the enclosing upper and Tower envelopes from moment-to-moment give
the values of AU and AL, respectively. The range between them is AE, i.e., AU-AL=AE, Their average is
(AU+AL)/2=Ro (often indicated AQ because many computers lack the ability to produce lower case characters).

Complete discussions of AE and associated indices can be found in the two papers referenced above
and in the series of WDC-A for Solar-Terrestrial Physics Reports UAG-22, 29, 31, 33, 37, 39, 45, 47, and
59 which cover the years 1966-1974. Each of these contains precaltionary notes about the inherent 1imi-
tations of AE indices, even when derived from a relatively complete station network. Additional notes
on AE are given before the daily index graphs (page 40) and the figures based upon minute-to~-minute
"frequency of index provision" by each station. Given in this report for the first time are figures

showing the cumulative amplitude of H-deviation for times when each station was providing AU and AL indices
(pages 55 and 57).
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SECTION II. COMMON-SCALE MAGNETOGRAMS

1. Stacked Common-Scale Magnetograms For Whole Month (H, Z and D Variations)

The three following graphs display condensed stacked plots of the H, Z, and D variations, respectively,
for seven stations minute-by-minute over the entire month. Component intensities are the nearest 1 gamma,
and declination changes are to the nearest 0.1 minute of arc. Positive H, Z, and D changes are north, down,
and east, respectively. Amplitude scales given at the bottom of each figure correspond to the original

centimeter scale reproduced at Tower right. For each station the North Polar Distance (N.P.D.) and
East Longitude (E. Long.) are given.
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2. Stacked Common-Scale Magnetograms by Station Day (H Variation)

The following stacked plots of H (or X) common-scale magnetograms are reproduced from the digital
magnetic variations data obtained as described above. Each station is identified by the abbreviation
from Figure 1 and two coordinates: North Polar Distance (N.P.D.) and East Longitude (E. Long.). The
amplitude scale is given at lower left of each figure and corresponds to the centimeter scale at Tower
right. The ampTitude scale is the same for each day except when the range of deviation would cause a
trace to exceed the space reserved for it. For such days (see 10-11 January 1976) the scale is increased
in uniform steps to assure nonoverlapping traces. To call attention to the scale change (similar to
switching to storm magnetograms), the new value is enclosed in a box.

The Tabel "NGSDC (BOULDER) yy/mm/dd", at the bottom of first day plot, identifies the source of the
published data and the day on which the plots were prepared. The difference between data recording date
and its preparation date provides an indication of the time required to collect the records, to initiate
program development, and to process the data. We hope by March 1978 to have achieved a minimum steady-
state acquisition, processing, and publication schedule with a delay time of 2 or 3 months from the end
of data recording to publication for a given month.
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COMMON SCALE MAGNETOGRAMS
BY STATIGN DAY
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COMMON SCALE MAGNETOGRAMS
BY STATION DAY
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SECTION ITI. PRELIMINARY AE(7) INDICES, JANUARY 1976

1. Discussion of Graphs, Tables, and Statistical Information

The following figures display the familiar AU, AL, AE, and A0 graphs for each day of the month and
are based upon 1-min data samples. As indicated at the top of each frame, these indices are derived from
data from only seven auroral zone observatories and, as such, are considered "provisional.” WDC-A for
Solar-Terrestrial Physics intends to update these indices during and after the IMS and to publish "final"
graphs and summary tables in the usual UAG Report format for each year.

Following the pages of AE graphs are Tables 1-4 (pages 47-50) containing the index (AE, AO, AU, AL)
amplitudes for each hour of each UT day of the month, the monthly averages for each hour and for the hours
of the designated 5Q and 5D days, and the average amplitudes for each day and for the whole month.

Tables 5-6 (pages 51-52) give the station having the largest hourly average positive and negative deviations
(hourly AU and AL) for each hour of each day in the month, These provide a key to the graphs of AU and

AL by usually indicating which station's magnetogram provided the extreme deviations giving AU or AL for
that hour. Sometimes the most extreme deviation during an hour will have occurred at another station.

The general patterns, however, of UT time of AU and AL provision by each station are the same whether based
on hourly averages or minute-by-minute extremes.

Table 7 (page 53) gives the number of times (1-min intervals) during the month when the indicated
station provided the AU and AL index in each hour of the UT day. For the relatively sparse station
distribution used in this AE(7) derivation, it is not surprising that each station could produce at
least one extreme positive and negative deviation in almost every hour of the day. However, the overall
pattern is for the most frequent observation of the maximum positive H-deviation to occur around 6 hours
before Local Geomagnetic Midnight (LGM) and the most negative H-deviation to occur around 3 hours after
LGM [Allen and Kroehl, 1975]. Individual station deviations from this pattern may be due to the dominant

influence of a few isolated Targe substorms during a relatively quiet month. This should become apparent
as more months of data are similarly analyzed.

Table 8 (p. 53) gives the monthly average of quiet-time H for each observatory. This is computed
from the l-minute H scalings on the five Q-days of the month, using known or assumed H baselines.

Figures 2-5 (pages 54-57) graphically display the details suggested by the tabulation of hourly ta-
tion frequency of AU and AL contribution. The "frequency of I-min AU provision by station" (Figure 2) for
the month is a smoothed curve showing the number of times that each station contributed the extreme posi-
tive deviation from minute-to-minute, N(AU). An 11-point running mean was used on the raw numbers of
contributions for the 1440 l-min intervals of the UT day. Data for the UT day are duplicated (0000-2400 UT
shown twice) so that the end of the day will not interrupt the regular pattern of progressive index
contribution as each station rotates into the critical region (around 1800 LGT). Arrows mark UT times
of LGM for each station. Figure 3, on the opposite page, shows the "total amplitude of most positive
H-variations." This is a smoothed graph for each station's cumulative amplitude of deviation for each
minute when it was providing the AU index. Each scale division on the right side represents +500 gammas.,
Comparison of these curves with the N(AU) graphs of Figure 2 shows that the largest magnitude positive
excursions generally occur at the same time when the stations most often provide AU indices. Post-midnight
minor peaks are the result of large positive deviations on only 2 disturbed days and typically result from
variations such that one station first supplied AL indices for several minutes and then the H-component at

(Text continued on page 46)
2. Graphs of AU,AL,AE, and AC for Each Day of the Month
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(Text continued from page 40)

- that Tocation swung from extreme negative to extreme positive before recovery. Such events are infrequently
qbserved in AE indices derived from 10 to 12 stations because usually some station is in position to mon-
itor the true eastward electrojet effect rather than having oscillatory variations near LGM providing AU.

The graph "frequency of 1-min AL provision by station" (Figure 4) shows the smoothed curve for the
number of times in the month that each station provided AL during each minute of the UT day, N(AL).
Evidently, the pattern is for a station to rotate into the most probable region for encountering extreme
negative H-deviations some hours after LGM. Unusual, asymmetric peaks in frequency of AL provision by any
station may seemingly be attributed to disturbances on only a few days of the month. Barrow shows this
for January 1976, when N(AL) reaches a peak about 1340 UT (only 1 hour after LGM). The stacked day plots
for 20, 22, 23, and 29 January show Barrow with relatively large negative variations around 1300 UT, while
all other stations are much Tess disturbed or even quiet. Such unevenness due to a few isolated events
should average out over the course of a year. Figure 5 shows the corresponding "total Amplitude of most
negative H-variations." This is the cumulative amplitude of negative H observed by each station during
those minutes when they were providing AL. Each scale division on the right side is -1000 gammas. Again,
the comparison of cumulative amplitudes and N{AL) curves can indicate the most probable time of occurrence
of larger amplitude events, For example, for January 1976, Barrow had a double peak in total amplitude,
but the second, higher peak (around 1630 UT) corresponds to more frequent large events.

For Figures 2-5 slightly elevated levels of the curve for any station during normally quiet hours
indicate possible difficulty with the quiet-time level for some days of the month. This information
will be used as a quality control check for the final derivations of AE(12) indices at a later date,
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UAG Series of Reports

Prepared by World Data Center A for Solar-Terrestrial Physics, NOAA, Boulder, Colorado, U.S.A.

These reports are for sale through the National Climatic Center, Federal Building, Asheville, NC 28801, Attn: Publications.
Subscription price: $25.20 a year; $12.00 additional for foreign mailing; single copy price varies. These reports are issued
on an irregular basis with 6 to 12 reports being issued each year. Therefore, in some years the single copy rate will be less
than the subscription price, and in some years the single copy rate will be more than the subscription price. Make check or
money order payable to: Department of Commerce, NOAA.

Some issues are now out of print and are available only on microfiche as indicated. Requests for microfiche should be sent
to World Data Center A for Solar-Terrestrial Physics, NOAA, Boulder, CO 80302, with check or money order made payable to
Department of Commerce, NOAA.

UAG-1 "IQSY Night Airglow Data", price $1.75.

UAG-2 "A Reevaluation of Solar Flares, 1964-1966", price 30 cents.

UAG-3 "Observations of Jupiter's Sporadic Radio Emission in the Range 7.6-41 MHz, 6 July 1966 through 8 September 1968",
microfiche only, price 45 cents.

UAG-4 ~ "Abbreviated Calendar Record 1966-1967", price $1.25.

UAG-5 "Data on Solar Event of May 23, 1967 and its Geophysical Effects", price 65 cents.

UAG-6 "International Geophysical Calendars 1957-1969", price 30 cents.

UAG-7 "Observations of the Solar Electron Corona: February 1964-January 1968", price 15 cents.
UAG-8 "Data on Solar-Geophysical Activity October 24-November 6, 1968", price (includes Parts 1 & 2) $1.75.
UAG-9 “Data on Cosmic Ray Event of November 18, 1968 and Associated Phenomena", price 55 cents.

UAG-10  "Atlas of Ionograms", price $1.50.

UAG-11  "Catalogue of Data on Solar-Terrestrial Physics" (now obsolete). .
UAG-12 "So]ar—Gioghysica1 Activity Associated with the Major Geomagnetic Storm of March 8, 1970", price (includes Parts

1-3) $3.00. :
UAG-13 ~ "Data on the Solar Proton Event of November 2, 1969 through the Geomagnetic Storm of November 8-10, 1969, price 50 cents.
UAG-14  "An Experimental, Comprehensive Flare Index and Its Derivation for 'Major' Flares, 1955-1969", price 30 cents.
UAG-15  "Catalogue of Data on Solar-Terrestrial Physics" (now obsolete).

UAG-16  "Temporal Development of the Geographical Distribution of Auroral Absorption for 30 Substorm Events in each of 1Qsy
(1964-65) and IASY (1969)", price 70 cents.

UAG-17  "Ionospheric Drift Velocity Measurements at Jicamarca, Peru (July 1967-March 1970)", microfiche only, price 45 cents.

UAG-18  "A Study of Polar Cap and Auroral Zone Magnetic Variations", price 20 cents.

UAG-19  "Reevaluation of Solar Flares 1967", price 15 cents.

UAG-20  "Catalogue of Data on Solar-Terrestrial Physics" (now obsolete).

UAG-21  "Preliminary Compilation of Data for Retrospective World Interval July 26 - August 14, 1972", price 70 cents.

UAG-22  "Auroral Electrojet Magnetic Activity Indices (AE) for 1970", price 75 cents.

UAG-23  "U.R.S.I. Handbook of Tonogram Interpretation and Reduction", price $1.75.

UAG-24  "Data on Solar-Geophysical Activity Associated with the Major Ground Level Cosmic Ray Events of 24 January and
1 September 1971", price (includes Parts 1 and 2) $2.00.

URG-25  "Observations of Jupiter's Sporadic Radio Emission in the Range 7.6-41 MHz, 9 September 1968 through 9 December 1971",
price 35 cents.

UAG-26  "Data Compilation for the Magnetospherically Quiet Periods February 19-23 and November 29 - December 3, 1970",
" price 70 cents. i

UAG-27  "High Speed Streams in the Solar Wind", price 15 cents.

UAG-28  "Collected Data Reports on August 1972 Solar-Terrestrial Events", price (includes Parts 1-3) $4,50.

UAG-29  "Auroral Electrojet Magnetic Activity Indices AE (11) for 1968", price 75 cents.

UAG-30  "Catalogue of Data on Solar-Terrestrial Physics", price $1.75.

UAG-31  "Aurpral Electrojet Magnetic Activity Indices AE (11) for 1969", price 75 cents.

UAG-32  "Synoptic Radio Maps of the Sun at 3.3 mm for the Years 1967-1969", price 35 cents.

UAG-33  "Auroral Electrojet Magnetic Activity Indices AE (10) for 1967", price 75 cents.

UAG-34  "“Absorption Data for the IGY/IGC and IQSY", price $2.00.

UAG-35  "Catalogue of Digital Geomagnetic Variation Data at World Data Center A for Solar-Terrestrial Physics", price 20 cents.

UAG-36  "An Atlas of Extreme Ultraviolet Flashes of Solar Flares Observed Via Sudden Frequency Deviations During the ATM-SKYLAB
Missions", price 55 cents.

UAG-37  "Auroral Electrojet Magnetic Activity Indices AE (10) for 1966", price 75 cents.

UAG-38  "Master Station List for Solar-Terrestrial Physics Data at WDC-A for Solar-Terrestrial Physics", price $1.60.

UAG-39  "Auroral Electrojet Magnetic Activity Indices AE (11) for 1971", by Joe Haskell Allen, Carl C. Abston and Leslie D.
Morris, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, February 1975,
144 pages, price $2.05.

UAG-40  "H-Alpha Synoptic Charts of Solar Activity For the Period of Skylab Observations, May, 1973-March, 1974", by Patrick
S. McIntosh, NOAA Environmental Research Laboratories, February 1975, 32 pages, price 56 cents.

UAG-41  "H-Alpha Synoptic Charts of Solar Activity During the First Year of Solar Cycle 20, October, 1964 - August, 1965",
by Patrick S. McIntosh, NOAA Environmental Research Laboratories, and Jerome T. Nolte, American Science and
Engineering, Cambridge, Massachusetts, March 1975, 25 pages, price 48 cents.

UAG-42  “Observations of Jupiter's Sporadic Radio Emission in the Range 7.6-80 MHz 10 December 1971 through 21 March 1975",
by James W. Warwick, George A. Dulk, and Anthony C. Riddle. Department of Astro-Geophysics, University of
Colorado, Boulder, Colorado 80302, April 1975, 49 pages, price $1.15.

UAG-43  "Catalog of Observation Times of Ground-Based Skylab-Coordinated Solar Observing Programs", compiled by Helen E.
Coffey, World Data Center A for Solar-Terrestrial Physics, May 1975, 159 pages, price $3.00.

UAG-44  "Synoptic Maps of Solar 9.1 cm Microwave Emission from June 1962 to August 1973", by Werner Graf and Ronald N,
Bracewell, Radio Astronomy Institute, Stanford University, Stanford, California 94305, May 1975, 183 pages,
price $2.55.

UAG-45  "Auroral Electrojet Magnetic Activity Indices AE (11) for 1972", by Joe Haskell Allen, Carl C. Abston and Leslie
D. Morris, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, May 1975,

144 pages, price $2.10.

UAG-46  "Interplanetary Magnetic Field Data 1963-1974", by Joseph H, King, National Space Science Data Center, NASA Goddard

Space Flight Center, Greenbelt, Maryland 20771, June 1975, 382 pages, price $2.95.

UAG-47  "Auroral Electrojet Magnetic Activity Indices AE (11) for 1973", by Joe Haskell Allen, Carl C, Abston and Leslie
D. Morris, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, June 1975,
144 pages, price $2.10.




UAG-48A

UAG-49
UAG-50

UAG-51
UAG-52
UAG-53

UAG-54

UAG-55

UAG-56

UAG-57

UAG-58

UAG-59

"Synoptic Observations of the Solar Corona during Carrington Rotations 1580-1596 (11 October 1971 - 15 January 1973)"
[Reissue with quality images] by R. A. Howard, M. J. Koomen, D. J. Michels, R. Tousey, C. R. Detwiler, D, E.
Roberts, R. T. Seal and J. D. Whitney, E. 0. Hulbert Center for Space Research, NRL, Washington, D. C. 20375
and R. T. and S. F. Hansen, C. J. Garcia and E. Yasukawa, High Altitude Observatory, NCAR, Boulder, Colorado
80303, February 1976, 200 pages, price $4.27.

“Catalog of Standard Geomagnetic Variation Data", prepared by Environmental Data Service, NOAA, Boulder, Colorado,
August 1975, 125 pages, price $1.85.

"High-Latitude Supplement to the URSI Handbook on Ionogram Interpretation and Reduction", by W. R. Piggott, British
Antarctic Survey, c/o SRC, Appleton Laboratory, Ditton Park, Slough, England, October 1975, 292 pages, price $4.00.

"Synoptic Maps of Solar Coronal Hole Boundaries Derived from He II 304R Spectroheliograms from the Manned Skylab
Missions", by J. D. Bohlin and D. M. Rubenstein, E. 0. Hulbert Center for Space Research, Naval Research Lab-
oratory, Washington, D. C. 20375 U.S.A., November 1975, 30 pages, price 54 cents.

"Experimental Comprehensive Solar Flare Indices for Certain Flares, 1970-1974", compiled by Helen W. Dodson and
E. Ruth Hedeman, McMath-Hulbert Observatory, The University of Michigan, 895 Lake Angelus Road North, Pontiac,
Michigan 48055 U.S.A., November 1975, 27 pages, price 60 cents.

"Description and Catalog of Ionospheric F-Region Data, Jicamarca Radar Observatory (November 1966 - April 1969)", by
W. L. Clark and T. E. Van Zandt, Aeronomy Laboratory, NOAA, Boulder, Colorado 80302 and J. P. McClure, University
of Texas at Dallas, Dallas, Texas 75230, April 1976, 10 pages, price 33 cents. .

"Catalog of Ionosphere Vertical Soundings Data", prepared by Environmental Data Service, NOAA, Boulder, Colorado
80302, April 1976, 130 pages, price $2.10.

"Equivalent Ionospheric Current Representations by a New Method, ITlustrated for 8-9 November 1969 Magnetic Disturb-
ances", by Y. Kamide, Cooperative Institute for Research in Environmental Sciences, University of Colorado,
Boulder, Colorado 80302 and Geophysical Institute, University of Alaska, Fairbanks, Alaska 99701, H. W. Kroeht,
Data Studies Division, NOAA/EDS/NGSDC, Boulder, Colorado 80302, M. Kanamitsu, Advanced Study Program, National
Center for Atmospheric Research, Boulder, Colorado 80303, J. H. Allen, Data Studies Division, NOAA/EDS/NGSDC,
Boulder, Colorado 80302, and S.-I. Akasofu, Geophysical Institute, University of Alaska, Fairbanks, Alaska
99701, April 1976, 91 pages, price $1.60.

"Iso-intensity Contours of Ground Magnetic H Perturbations for the December 16-18, 1971 Geomagnetic Storm", by
Y. Kamide, Cooperative Institute for Research in Environmental Sciences, University of Colorado, Boulder,
Colorado 80302 and Geophysical Institute, University of Alaska, Fairbanks, Alaska 99701 (currently Guest worker
at Data Studies Division, NOAA/EDS/NGSDC, Boulder, Colorado 80302), April 1976, 37 pages, price $1.39.

"Manual on Ionospheric Absorption Measurements", edited by K. Rawer, Institut flir Physikalische Weltraumforschung,
Freiburg, G.F.R., June 1976, 202 pages, price $4.27.

"ATS6 Radio Beacon Electron Content Measurements at Boulder, July 1974 - May 1975", by R. B. Fritz, Space Environment
Laboratory (currently with Wave Propagation Laboratory), NOAA, Boulder, Colorado 80302 USA, September 1976,
61 pages, price $1.04.

"Auroral Electrojet Magnetic Activity Indices AE(11) for 1974", by Joe Haskell Allen, Carl C. Abston and Leslie D.
Morris, National Geophysical and Solar-Terrestrial Data Center, Environmental Data Service, December 1976,
144 pages, price $2.16.

USCOMM~NOAA~ASHEVILLE, NC--7-20-77--2300




