v e e .‘;s,:z;;‘?é
> e SR e

G

_‘2::;,:'"2)
..g!»‘éf
e

1LHBUS-4
TOTAL OZONE CONTENT

70-025A-95C




Table of Contents
1. Introduction
2. Errata/Change Log

3. LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM

4. Catalog Materials
a. Associated Documents

b. Core Catalog Materials




1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/
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This data set consists of 4 Total ozone content data tapes.

The tapes are 1600 BPI, Binary, 9 track and contins 3 to 4 files

of data.

D#
D-32701
D-35172
D- 30906

D-34037

TOTAL OZONE CONTENT

C#

C-20265

C-20799

C-19721

C-20665

NIMBUS-4

70-025A-05C

FILES

4

3

The tapes were created on the IBM 360 computer.

TIME SPAN
1/01/72 - 1270773
4/10/70 - 12/31/70.
1/11/74 - 5/06/77
1/01/71 - 12/31/71

ACQ. AGENT
BCD



ORI OLr S RN

Y

TAPE FORMATS AND DESCRIPTKONS TO ACCOMPANY THE
TOTAL OZONE TAPES (DTOZ AND CTOZ)
FOR THE NIMBUS 4 BACKSCATTER ULTRAVIOLET EXPERIMENT

(RELEASE II)

OZONE PROCESSING TEAM

NOVEMBER 1979

GODDARD SPACE FLIGHT CENTER
GREENBELT, MD

; '}_‘;J




g

I1T.

ITI.

Iv.

TABLE OF CONTENTS

Introduction. . .+ ¢ v v ¢ ¢ 4 e e e . .

The Detailed Total Ozone Tape. . . . . .

Table 2.1 Header File of DTOZ Tape. « « « ¢« + ¢ o . .

The Compressed Total Ozone Tape. . . . .
Table 3.1 Data Record of CTOZ Tape. . .
Tape Catalog. . . . « . ¢ &« ¢ ¢ v o o .
Table 4.1 Tape Catalog for DTOZ Tapes.

Table 4.2 Tape Catalog for CTOZ Tapes.

.

-

Table 2.2 Header Record of DTOZ Tape. . .
VTable 2.3 Data Record Format of DTOZ Tape.
Table 2.4 Trailer Record of DTOZ Tape. .
Table 2.5 Trailer File of DT0Z Tape. . .

.

.

.

10

11

.12

.13

14

15

16



“,
5 ]
o

25

«

I. INTRODUCTION

This brief document contains the tape formats and descriptions
of the tape contents for the release II detailed total ozone tapes
(DT0Z) and the compressed total ozone tapes (CT0Z). There have
been several changes made to the CTOZ and DTOZ data record formats
and to the DTO0Z trailer record format. User's of the original
data set should be aware that these formats are different and
should use the formats given in this document for the release II
tapes.

The release II data set represents a cleaner ozone data set.
In the course of our investigations into the quality of the data
set we discovered an instrument related problem that was related
to the performance of the spectrometer cam. Fortunately, we were
able to identify scans which were affected by this problem and
delete them from the data set.

The frequency of the cam problem was low in the first year
of operation affecting less than 0.2% of the scan. However, the
frequency of error due to the cam problem increased with time
such that in 1977 almost 33% of the scans were affected and dis-
carded.

We will describe in more detail at a later time the differences
between releases I and II and will not go into detail here in order
to expedite the release of this data set however, our analysis shows
very little difference in the weekly zonal ozone averages even in
later years despite the large data rejection.



II. THE DETAILED TOTAL OZONE TAPE

The Detailed Total Ozone (DT0Z) tape contains the total ozone
o - data calculated from the calibrated backscattered ultraviolet
@ﬁ' radiances on the U-tape. Data for 7 years of the satellite's
operation, covering the period April 10, 1970 to May 5, 1977 is
stored on 15 tapes, each contains 3 months to 1 year's worth of
data. A single file on the DTOZ tape contains data from one or
more orbits.

A DTOZ tape, is made up of a header file, a number of data
files and a trailer file. The data file contains a header record,
a number cf data records (one for each scan of data) and a trailer
record. The header file is the first file of a tape and contains
tape identification information. The format of the header file
records is presented in Table 2.1. The header record, which is
the first record of a data file, contains information required to
identify the orbit data on that file. The format of the header
record is described in 2.2.

A data record, described below, contains the measurements and
position during one scan. Table 2.3 describes the format of a data
record. The last record on a data file is the trailer record which
contains a summary of the data processed in the data file. The
trailer record, described in Table 2.4 also contains an error summary
for data rejected during the processing. The last file on a DTOZ
tape is the trailer file, which contains a list of all the input
tapes which were processed to generate the DTOZ tape. The format
of the trailer file is described in Table 2.5.

The header file, the header record, the trailer record, and
the trailer file are primarily used for data management by the
production team and may not be of much use to an outside user of
DTOZ tape. Hence, these records will not be described in any
detail.

The data record contains one complete l2-wavelength scan of
the BUV monochromator spanning 32 seconds. The first word is the
logical sequence number within the file of the scan in question.
Logical sequence number of a data record always starts with two,
since one is the logical seqguence number of the header record.
The logical segquence number of a particular record on the DTOZ
tape may be diffe rﬂnt from the logical seguence number of the
same record on the U- This is QQCauze scans are rejected in
the total ozone comp if tww data is during twilight or
nighttime, if i larq@r than 82.79 (sun
near the hmri' ruiidkation
prm§~dc“z 6 of the
Yo data recor
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the solar zenith angle given as average values for the satellite
during the time of the four monochromator readings used to compute
the total ozone. Words 10, 11, and 12 contain the same averages
during the time the eight monochromator readings used to calculate
the ozone profile were taken.

Words 13 and 14 contain resistor flags for each of the 12
monochromator wavelength positions; likewise, words 15 and 16
contain the resistor flags for the vhotometer channel at the
same times. The meaning of these flags is given in Table 2.3a.
Because the backscattered radiance decreases rapidly with
decreasing wavelengths, the instrument increases gain by switch-
ing from feedback resistor and the resistor number used at each
wavelength is given in the flag.

‘Words 17 through 28 contain the twelve monochromator U-values
input from the U-tape. A U-value is a radiance in resolution units
of the digitizer. 1In this instrument quantization error in the
digitizer exceeds error due to photomultiplier noise in most cases.
The instrument uses a logarithmic amplifier such that the U-value
is defined as U = 100 log E where E the event rate is the photo-
multiplier cathode current divided by the electronic charge Q.

A wavelength dependent calibration factor relates the cathode
current to the radiance. The U-values recorded are exactly as they
appear on the U-tape. Before being used to calculate total ozone,
they are normalized to 1 A.U. sun-earth distance; the dark current
is subtracted; and a scene stabilization correction factor designed
to insure long term instrument calibration is applied. This cor-
rected U-value is used to compute N values.

Words 29-40 contain the N-values for the 12 wavelength channels.
The N-value is defined as

N = =100 log (I/FO)

where I is the backscattered radiance and Fo is the extra-ter-

restrial solar irradiance.

Words 41-52 contain twelve photometer (X = 380.0 nm) N-values
measured simultaneously with the monochromator measurements to
monitor scene change. These are used in the total ozone algorithm
to calculate effective reflectivity.

The remaining
total ozone computa
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in the field of view may be ‘at atmospheric pressures other than
sea level due to the presence of clouds and elevated terrain.
Because of this, the A and B pair ozone values are computed for
two surface pressures 1.0 atm and 0.4 atm. Consequently, four
ozone and reflectivity sets are derived. The algorithm mixes
these ozone amounts based on solar zenith angle and the effective
reflectivity to obtain the recommended ozone value.

Words 53, 57, 61, and 65 are ozone termination flags for the
four derived ozone values. If this flag is non-zero, no ozone
retrieval was possible. This flag can assume the following values
listed here along with the reason for setting the flag:

1 - N~value too small (i.e. less than 180 d.u.)

5 N-value missing or negative

6 Bad radiance due to cam position problem

9 - N-value too large, exceeds table range

This flag code applies to the unit digit normally, but in inter-
mediate latitude zones the calculation is done for both latitude
tables and the results are combined. In this case, the tens digit
is as above and applies to the higher latitude computation. The
hundreds digit is set to unity if the reflectivity calculated for
the 339.8 monochromator channel causes too large a difference in
total ozone from that calculated using the photometer reflectivity.

Words 54, 58, 62 and 66 are the derived values of the effective
surface reflectivity. This quantity is not the true surface reflec-
tivity for several reasons. Non-uniform cloud cover, non-Lambertian
reflectivity, atmospheric haze and terrain elevation are among the
functions which will affect this value.

Words 55, 59, 63, and 67 are the derived ozone values in atm-
cm.

Words 56, 60, 64 and 68 are the slopes of the N-values curves, i.e.
dN/dQ where O is the total ozone. This quantity is a measure of
the sensitivity of the N-value to total czone.

A hs PN Y
VLTY derived
(O s N o Ay
the 339.8 nm
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The combined reflectivity, total ozone and sensitivity for
the A and B pairs are given in words 71 through 76. The combina-
tion of the 0.4 and 1.0 atm values is based on a tea-mix rule
which uses the 1.0 atm reflectivity as a determinant. Roughly

ﬁ%’ speaking, this rule assigns the terrain pressure for low reflec-
v tivities and a nominal cloud top pressure - 0.4 atm for high
reflectivities.

Word 79 is the error code for the recommended total ozone.
The following situations are possible:

FLAG MEANING

Good Scan

Solar zenith angle too large (>85.7°)
All necessary ozone values not available
Sensitivity (dN/dQ) too low

R3800 - R3398 exceeds 0.1

A and B pair ozone differ by more than 10%
Cam position error in one or more of total
ozone channels

AU W N O

For error flags 1, 2, 3, 4, and 6, no recommended ozone value is
computed. For error flag 5, the recommended ozone appears as a
negative number.
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Table 2.1

Header File of DTOZ Tape

(A) RECORD 1

WORD DESCRIPTION

1 SATELLITE ID (NIMBUS 4)

2 EXPERIMENT ID (BUV)

3 PROGRAM NAME (BUVALL)

4 DATE OF PROGRAM VERSION (SEP 1977)

5 VERSION NO. OF PROGRAM (VERSN 07)

6 UNIQUE NO. OF OUTPUT TAPE

7-10 DCB OF THE OUTPUT TAPE 4 WORDS
(RECM=FB, LRECL=320, BLK=1600,DEN=1600)

11-12 DAY OF WEEK AND DATE OF JOB RUN
(THRU 20 OCT 77) TWO R*8 WORDS

13 STARTING WEEK NUMBER OF DATA

14 ENDING WEEK NUMBER OF DATA

15 CALENDAR YEAR OF DATA (E.G. 70)

REST ANNOTATION (= 77777777)

(B) RECORD 2

1 NUMBER OF FILES OW OUTPUT TAPE (-77.)
2 LOCIAL SEQ. NO. (ALVAYS 2.)

3 START DAY OF FIRST ORBIT

4 START TIME OF FTIRST ORBIT

5 LAT (-90. TO +90.) OF FIRET ORBIT

6 LONG. (0 to 360W) OF FIRST ORBIT
7-LAST SPARES (= -77.)

i

Tape Specification = RECFM
Density = 1600 B.P.I. (Den

FB, LRECL = 320,
3)

i

TYPE
R*¥*8 EBCDIC
R*8 EBCDIC
R*8 EBCDIC
R*8 EBCDIC
R*8 EBCDIC
R*¥*8 EBCDIC
R*8 EBCDIC
R*8 EPRCDIC
R*8 EBCDIC
R*8 EBCDIC
R*8 EBCDIC
R*8 EBCDIC
R*4
R*4
R*4
R*4
R*4
R*4

BLKSIZE = 16000



Table 2.2

Header Record of DTCZ Tape

o
4-BYTE
WORD DESCRIPTION TYPE
1 LOGICAL SEQUENCE NUMBER (ALVAYS 1.0) R*4
2 SPARE (0.0) R*4
3-4 UNIQUE NO. OF INPUT TAPE R*8 EBCDIC
5-8 DAY AND DATE OF TEE JOB PUN R*8 EBCDIC
TWO R*8 WORDS(E.G. TUE 18 JAN 77)
9-10 JOB ID (E.G. ZMRKKALL) R*8 EBCDIC
11 DAY OF THE BEGINNING OF THE FIRST GOOD
SCAN OF THEE FIRST ORBIT ON THE OUTPUT
TAPE R*4
12 TIME IN SECS. OF DAY FOR (11) ABOVE R*4
13 LAT. (-90 TO +90°) AT (11) ABOVE R*4
14 LONG. (0 TO 360°W) AT (11) ABOVE R*4
15 WEEK NO. OF THE START OF THE ORBIT R*4
16 ORBIT NO. R*4
17-18 PROGRAM NAME (BUVALL) ‘R*§ EBCDIC
19-20 VERSION DATE (SEP 77) R*8 EBCDIC
21-22 VERSION NO. (E.G.VERSHN 07) R*8 EBCDIC
23 B, PHOTOMETER : R*4
24 8-, MONOCHROMATOR R*4
25-26  DATE OF JOB RUN (E.G. 77.018) R*8 EBCDIC
27-LAST ANMOTATION = (-77.) R*4

7

P



Table 2.3
DATA RECORD FORMAT OF DTOZ TAPE

&

WORD DESCRIPTION

1 LOGICAL SEQUENCE NUMBER

2 ORRBIT NUMBER OF THE DATA

3 DAY AT START OF SCAN

4 SECONDS OF Thu DAY (UT)

5 SOLAR ZENITH ANGLE AT START OF SCAN

6 SOLAR ZENITH AmGLE AT END OF SCAN

7 LATITUDE (AVERAGE FOR TOTAL OZOKNE)

8 LONGITUDE (AVERAGE FOR TOTAL OZONE)

9 SOLAR ZENITH ANGLE (AVERAGE FOR TOTAL OZONE)

10 LATITUDE (AVERAGE FOR PROFILE COMPUTATION)

11 LONGITUDE (AVERAGE FOR PROFILE COMPUTATION]

12 SOLAR ZENITH Ag@rb (AVERAGE FOR PROFILE c:oX UTATION)

13 RESISTOR FLAG FOR MONOCHRCOMATOR 2555-2975 FE %TRU“
MENTS #

14 RESISTOR FLAG FOR MONOCHROMATOR 3019-3398 MEASURE-
MENTS ##

15 RESISTOR FLAG FOR PHOTOMETER MEASUREMENT at
3800% AT THE SAME TIME WORD 13 WAS TAKEN

16 SAME AS WORD 15 BUT AT THE TIME WORD 14 WAS TAKEN

17-28 12 MONOCHROMATOR U VALUES 2555-3398

29-40 12 MONOCHROMATOR N VALUES 255.5-339.8 NM

41-52 12 PHOTOMETER N VALUES 2555-3398

53 TERMINATION CODE FOR A-PAIR, 1.0 ATM. *

54 REFLECTIVITY FOR A PAIR, 1.0 ATM.

55 TOTAL OZONE FOR A PAIR, 1.0 ATM.

56 DNDX FOR A PAIR, 1.0 ATM.

57-60 SAME AS 53~56 FOR B PAIR, 1.0 ATM.

61-64 SAME AS 53-56 FOR A PAIR, 0.4 ATu,

65~68 SBME AS 53-56 FOR B PAIR, 0.4 AT

69 ~ SURFACE PRESSURE

70 R3800~R3398 (RDIF)

71 COMABINED REFLECTIVITY FOR A PAIR

72 COMBINED TOTAL OZONE FOR A PAIR

73

74 VITY FOR B PAIR

75 ZONFE FOR B PAIR

76

77

74

79

o0
[e R ¥
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Table 2.3a

# SIX DIGITS TO THE LEFT OF THE DECIMAL POINT ARE SIGNIFICANT

i E.G. R R, Ry R, R R, .0.

WHERE Rl -~ Registors used for 255.5nm channel

R, " 273 .5mm B
Rqy " 283.0 "
R, " 287 .6mm "
R5 " 292.2mm "
R6 " 297 .5mm "

##SIX DIGITS TO THE LEFT OF THEE DECIMAL POINT ARE SIGNIFICANT

Ry Rg Rg Ry Ryq Ry, 0.

WHERE R7 - Resgistors used for 301.9%nm channel

R8 305.8nm

R9 " 312.5nm "
S I 1t
g R10~ 317.3mm

Rll 331.2mm

R, . # 339.8mm H




Table 2.4

Trailer Record of DTOZ Tape

o

4-BYTE
WORD DESCRIPTION TYPE
1 NEGATIVE OF LOG. SEQ. NO. (=N, WHERE

N-2= NO. OF SCANS FOR THIS ORBIT) R¥*4

ORBIT NO _ R*4
3 DAY AT THE END OF THE LAST SCAN OF THE R* 4

ORBIT
4 TIME IN SECS. OF DAY FOR 2 R*4
5 LAT. (-90.0 TO +90.0) AT (3) AROVE R*4
6 LONG. (0 TO 360.0) AT (3) ABOVE R* 4
7 NO. OF RECORDS (SCANS) READ R¥ 4
8 NO. OF BUVALL RECORDS (SCANS) WRITTEN R* 4
9-10 UNIQUE NO. OF THE INPUT TAPE R* g8
11 NO. OF SCAN READ FROM U TAPE R* 4
12 NO. OF GOOD BEST OZONE SCANS R* 4
13 NO. OF NEGATIVE BEST OZONE SCANS R*4
14 NO. OF SCANS REJECTED T R¥4
15 NO. OF NIGHT SCAN R*4
16 NO. OF SCANS REJECTED FOR BAD U-VALUES R* 4
17 NO. OF MCSA SCANS R*4
18 NO. OF SCANS WITHE N VALUE TOO LOW R*4
19 NO. OF SCANS WITH N VALUE TOO HIGH R*4
20 NO. OF SCANS WITH PHOTOMETER AND

MONOCHROMATOR REFLECTIVITY DIFFERENCE

GREATER THAN LIMIT R* 4
21 NO. OF SCANS WITH BOTH PATRS COMPLETE R* 4
22 NO. OF SCANS WITH A ONLY R*4
23 NO.OF SCANS WITH B ONLY R* 4
24 NO. OF SCANS WITH WEITHER PATR COMPLETE R*4
25 NO. OF SCANS WITH A PAIR AND B PATR OZONE

DIFFERENCE GREATER THAN LIMIT R* 4
26 NO. OF SCANS REJECTED FOR SOLAR ZENITH ANGLE

GREATER THAN 85,7 R* 4
27 NO. OF SCANS WITH CAM MOTION IN TOTAL

OZONE CEANNEL (8) R*4
28-80 SPARE (BLANK FILLED WITH -77.) R*4

o
o

S,
%
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Table 2.5

Trailer File of DTOZ Tape

4—-BYTE
WORD DESCRIPTION TYPE
1 TRAILER FILE IDENTIFIER(ALWAYS -1.0) R*4
2 NO. OF FILES OH THE OQUTPUT TAPE
(INCLUDING HEADER FILE AND THE
TRAILER FILE) R*4
3 DAY AT THE END OF THE LAST SCAN
‘ OF THE LAST ORRBIT ON TAPE R*4
4 TIME IN SECS OF DAY FOR (3) ABOVE R*4
5 LAT. (-~90.0 TO +90.0) AT (4) ABOVE R*4
6 LONG. (0.0 TO 360.0 W) AT (4) ABCVE R*4
7 NO. OF U-TAPE FILES READ R¥4
8 SPARE (=0.0) R*4
9-10 UNIQUE NO. OF THE FIRST INPUT TAPE R*8 EBCDIC
11-12 UNIQUE MO, OF TEHE SECOND INPUT TAPE R*¥8 EBCDIC
13- (MM-2) UNIQUE NO. OF THIRD - LAST INPUT TAPE R*¥8 ERCDIC
(MM-1)-MM = LAST, INDICATING THAT THERE ARE NO .
MORE INPUT TAPES R*¥8 EBCDIC
(MM+1)~80 SPARES (= =77.) R*4

%
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7

.
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III. THE COMPRESSED TOTAL OZONE TAPE

The Compressed Total Ozone (CT0Z) tapes together represent
an abridged version of the seven vear set of DTOZ tapes. The

'CTO% data record is only 20 words in length and the format is

given in Table 3.1. There are no header or trailer files or
records on this tape. The CT0Z are available in both 1600 BPI
on 4 tapes and 6250 BPI on a single tape.

All the information on the CT0Z tape except for word 3 is
also on the DTOZ tape. In table 3.1 the DT0Z word position cor-
responding to each CTOZ word is given in parenthesis. For a
detailed description of each word we refer the user to the text
in the previous section on the DT0OZ tape.



Table 3.1

Data Record of CTOZ Tape

e

CORRESPONDING

20 (R*4) WORDS DOTZ LOCATION
1 ERROR CODE FOR RECOMMENDED TOTAL OZQONE (79}
2 ORBIT HUMBER (2)
3 YEAR
4 DAY (3)
5 SECONDS OF DAY (UT) (4)
6 LATITUDE (AVERAGE FOR TOTAL OZONE)* (7)
7 LORGITUDE (AVERAGE FOR TOTAL OZONE)** (8)
8 SOLAR ZENITHE ANGLE (AVERAGE POR TOTAL OZONE) {9)
9-12 MONOCHROMATOR N-VALUES 312.5-339.8 (37-40)
13-16 PHOTCMETER N-VALUES 312.5-329.8 (49-52)
17 A PAIR TOTAL OZOHE (72)
18 B PAIR TOTAL OZONE (75)
15 RECOMMENDED REPLECTIVITY (77)
20 RECOMMENDED TOTAL OZONE . (78)

The tape specifications for the Compressed Total Ozone tape
(CT0Z) are:

RECFM = FB, LRECL = 80 bytes, BLKSIZE = 8000 bytes
9 TRACK IBM 360 NL TAPE
Available in both 1600 B.P.I. (Den = 3) and 6250

B.P.I. (Den = 4)

*Latitude is +90 to ~90°
** Longitude is 0 to 360 WESTWARD
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Iv. TAPE CATALOG

The entire DTOZ data set is contained in fifteen 1600 B.P.I.
9-track tapes, the tape specification of which is described in
the footnote of Table 2.1. Each DTOZ tape contains three months
to one year's worth of data, Table 4.1 contains a list of these
tapes and describes the time coverage for each DTOZ tape. The
number of files in each tape varies from about 254 files in 1977
to slightly over 1100 files for Oct. - Dec. 1971. When reading the
tapes, a check for the presence of the trailer file (see word 1
of Table 2.5) should be made to ensure the end of data on the
tape (likewise a check for the presence of a trailer record should
be made for the end of each data file).

"Since the CTOZ tapes is a stripped-down data set from the
DTOZ, the entire CT07 data set is contained in only four 1600 B.P.I.
9-track tapes with a total of 15 files each of which corresponds
to one DTOZ tape coverage. Table 4.2 lists these tapes and
describes the time coverage for cach CTOZ tape and file. The
tape specification for the CTOZ tapes is contained in Table 3.1.



TABLE 4.1: TAPE CATALOG FOR DTOZ TAPES

TAPE # TIME RANGE
1 April = June 1970
2 July ~ September 1970
3 October - December 1970
4 January - March 1971
5 April - June 1971
6 July - September 1971
7 October - December 1971
8 January - March 1972
9 April -~ June 1972
10 July = December 1972
11 January -~ December 1973
12 January - December 1974
13 January - December 1975
14 January - December 1976
15 January - May 1977

SR
o



TABLE 4.2: TAPE CATALOG FOR CTOZ TAPES

TAPE # FILE # TIME RANGE

April - June 1970

July - September 1970
October - December 1970
January ~ March 1971
April - June 1971

July - September 1971
October - December 1971
Januvary - March 1872

April - June 1972

W W W NN N N e b b

July - December 1972
January - December 1973

January - Decenmber 1974

Bk b W N R s WN W N e

January - December 1975

{ad

January - December 1976

LA~ R - N < S 0%

e

Januvary - May 1977

e
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