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Introduction

This report is a collection of measurements of electron drift velocity in the E and F regions
of the equatorial ionosphere, made at the Jicamarca Radar Observatory (dip latitude ~1°N). The data
consist of about eighty days of observations during the period July 1967 to March 1970. The measure-
ments consist of (1) the vertical component of the electron drift velocity in the F region, and (2)
the east-west component of the electron drift velocity in the E region. Other components of the
drifts have been measured but the data are sparse and have not been included here., The horizontal
component (H trace) of the magnetic field strength records of Huancayo, Peru, has also been included
for reference.

The purpose of this report is to make these data available to the scientific community. Com-
parison between these measurements and other geophysical phenomena should aid in the understanding
of a variety of ionospheric and magnetospheric processes. This type of data continues to be taken
at JRO from time to time. For information regarding the more recent data, we suggest contacting
either of the authors of this report. The data included in this report are also available in digital
form on magnetic tape and punched cards. Inquiries should be directed to the World Data Center A,
Upper Atmosphere Geophysics, NOAA, Boulder, Colorado 80302.

Data Description

I. F-region measurements

The F-region drift-measurement technique has been described by Woodman and Hagfors [1968].
The method involves the determination of the Doppler shift of incoherently-scattered signals from
the F-region ionization when the propagation vector is directed normal to the earth's magnetic
field. (When "looking" normal to the magnetic field, the Doppler shifts can be accurately deter-
mined because of the narrowness of the signal spectrum.) A presentation and discussion of the
F-region data is given in a paper by Woodman [1970].

The data presented here are five-minute-average values of the average drift velocity between
300-400 km. This is achieved by averaging together the five simultaneous drift measurements (each
one representing a five-minute-average value) obtained in the five separate height ranges between
300-400 km.

The accuracy of the drift measurement is determined primarily by signal-to-noise levels of the
F-region echoes. This is affected by a yariety of factors (transmitted power, antenna size, F-region
electron density, etc.). Under typical conditions, the drift measurements are accurate to within
about *2 m/sec.

One major obstacle in obtaining continuous (diurnal) drift velocity measurements is the occur-
rence of equatorial spread F (field-aligned irregularities in the F region that produce anomalously
strong echo returns). Spread F [Farley, et al. 1970] is a frequent nighttime phenomenon, typically
beginning after F-region sunset and usually lasting until about local midnight. The presence of
strong spread-F irregularities in a given region effectively precludes drift measurements in that
region by standard techniques. (Doppler measurements during spread-F conditions can be made, but
the results do not describe the average behavior of the ambient ionization.) If the irregularities
do not occur within the 300-400 km height interval, then the drift measurements can be made; if they
do occur within the interval, it is sometimes still possible to obtain a representative value of the
true drift velocity by hand-scaling non-affected points at other heights. The reason that this tech-
nique is useful is that the F-region drift velocity is roughly height independent under normal condi-
tions [Woodman 1970}.

These vertical drift velocities may be used to obtain a value for the (east-west) electric field
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in the F region. At F-region heights, collision frequencies are so low that ions and electrons
gyrate several times before they are affected by collisions. Thus, motions perpendicular to the
magnetic field are effectively Hall drifts of ions and electrons produced by the cross product of
the electric and magnetic fields. At Jicamarca the magnetic dip is only 2°, so measurements of
(nominally) vertical drift velocities can be taken as a measurement of the horizontal electric
field. The relationship between the drift velocity and the electric field is given by:

V = 10 E/B )

where V is the vertical drift velocity in m/sec, E is the electric field strength in mV/m, and
B is the magnetic field strength expressed in gauss.

II. E-region measurements

The measurement technique for the E-region drifts has been coyered in a series of reports
[Balsley, 1969a,b; 1970a,b]. Briefly, the data are obtained by determining the mean Doppler shift
of oblique radar returns from a type of electron density irregularity embedded in the equatorial
electrojet. These irregularities drift with the electrons so that a measurement of the irregularity
drift velocity is equivalent to a measurement of the electron motion itself. The method is limited
to periods when the drift velocity is between about 50 m/sec and 360 m/sec (the ion-acoustic veloc-
ity): for velocities below 50 m/sec, the irregularities are too weak to be reliably observed with
the existing radar system; for yelocities greater than the ion-acoustic yelocity, the presence of
another type of irregularity (generated by the two-stream instability [Farley, 1963]) makes deter-
mination of the drift velocity somewhat difficult. It is possible to infer drift velocities up to
about 500 m/sec by making reasonable assumptions, and this has been done in the data presented here.
The above limitations are not too restrictive, since the observed drift velocities are less than
50 m/sec usually only for a short period when the electrojet current is reversing and exceed the
ion-acoustic velocity only for relatively short periods.

The possibility cannot be completely discounted that the E-region (as well as the F-region)
measurements are contaminated during periods of intense spread F. For the E-region measurements,
the spread-F echoes could be received via a vertically-directed antenna sidelobe, so that the re-
sulting data might contain vertical motion of the spread-F irregularities. Although statistical
studies (unpublished three-year averages of E- and F-region drift comparisons) show that this effect
is not important on the average, the reader should be aware of this possibility.

The E-region drift velocities which appear in this report represent time-average (2% minutes)
values of the average (over all heights) drift velocity in the electrojet region. The height aver-
aging arises because the mean Doppler shifts obtained from the oblique-echo spectra are a composite
of the shifts from irregularities over the complete height range of the echoing region (95-110 km).
Therefore, although the electron drift velocity is strongly height dependent within the region
[Sugiura and Cain, 1963], the resulting drifts represent a weighted average value for all heights,

The accuracy of the E-region drift measurements may be conveniently classified into three
divisions: (1) for velocities below about +50 m/sec the accuracy is probably no better than 20
m/sec; (2) for velocities in the range 50-360 m/sec, the accuracy is better than *15% of the value
shown; (3) for velocities in excess of the ion-acoustic velocity (360 m/sec), the plotted values
should be considered only as indicative of the probable velocities (the only quantitative statement
that can be made for values in this category is that the drift velocity is equal to or greater than
the ion-acoustic velocity).

The electron drift velocity may be used to estimate a value for the horizontal electric field
responsible for the drift: Sugiura and Cain [1966] show that the electric field is related to the
drift velocity by:

Ve = Ey(0, Cos I)/B(0, Sin®I + 0, Cos2I) (2)

where Vo is the electron drift velocity (assumed to be equal to the irregularitz drift velocity)
expressed in m/sec; 0; and O, are the Pedersen and Hall conductivities, respectively; B is the
geomagnetic field expressed in Weber/mz; and E, is the imposed (east-west) electric field expressed
in V/m. For values pertinent to Jicamarca (B 27 x lO_GWeber/mz, and magnetic dip = 2°), and for
the most recent values of the conductivities [Tarpley, 19691, (2) may be written as:

Ey=-5.9 x107° v, V/m (3)
Data Format

All of the data presented in this report are displayed in one format: the curves representing
(1) the F-region (vertical) drift velocity, (2) the E-region (east-west) drift velocity, and (3)
the magnetic field strength (H trace) are shown in the time interval 0800 on a given day until 0800
on the following day (75°W. time). This format is adhered to even when only portions of a data day
are available, or when only one of the two drift measurements are made.



The vertical axis for the F-region data is scaled between *50 m/sec; the positive values corre-
spond to upward drifts while the negative values represent downward drifts. The horizontal-dashed
lines that appear occasionally at the -50 m/sec level of the F-region curves indicate times of system
outage. The shaded horizontal strips that appear on the zero m/sec line indicate periods of occur-
rence of equatorial spread F at some height over the observatory. When these irregularities occurred
outside of the 300-400 km region (where the average F-region drifts are obtained), both types of data
(F-region drift velocities and spread-F occurrence) are shown. When the irregularities occurred with-
in this height range, the normal drift measurements were not possible. In these instances, if it was
possible to obtain a representative drift velocity value from a higher region, these results are plot-
ted as dashed lines. If the irregularities were very strong and/or occurred throughout the entire F
region, then no data are plotted.

The E-region curves are scaled between * 500 m/sec; positive for westward drift yelocities. As
in the F-region curves, the horizontal-dashed lines at the -500 m/sec level indicate periods of system
outage. The horizontal-dashed lines that appear occasionally at the #360 m/sec levels show the nomin-
al critical drift velocity (Vi-a) for the generation of the two-stream irregularities. Finally, the
small circles that replace the E-region curves when the drift velocity approaches *500 m/sec indicate
that determination of the drift velocity is precluded by the presence of strong two-stream echoes,.

The vertical-dashed lines indicated by SR, SS, SR', SS' indicate the approximate times of local
ground sunrise (SR) and sunset (SS), and sunrise (SR') and sunset (SS') at a height of 100 km (the
approximate height of the equatorial electrojet). These data were obtained from Colin and Myers
[1966].

The horizontal component of the Huancayo magnetogram has been plotted assuming a baseline of
27,750 y for all records. This baseline value was taken from the 1967 Huancayo magnetic records.
The actual baseline values during the 1967-1970 observation period increased gradually by about
13 y (the pronounced decrease in the nighttime level apparent during the period is much larger than
this and is due to secular variations in the earth's magnetic field [Campbell, 1971]). Reference
should be made to the original records if accuracies comparable to variations of this magnitude are
desired, particularly since the magnetic field strength curves shown here are merely handsmoothed
rescalings of the actual data, and are meant mainly for visual comparison with the other data.

For further convenience, the three-hour averaged values of the Huancayo K indices are shown at
the bottom of each figure. These values were obtained from the actual scalings made at the Huancayo
Observatory, which were included in the standard magnetic records.

Acknowledgements

We are pleased to acknowledge the help of the staff of the Jicamarca Radar Observatory in
obtaining the ionospheric drift data included in this report. The Huancayo magnetic data were
provided by Mr. William Paulishak of the World Data Center A, Geomagnetism, of the National Oceanic
and Atmospheric Administration, Boulder, Colorado. We are also indebted to the staff of the World
Data Center A, Upper Atmosphere Geophysics, NOAA, Boulder, Colorado, for their cooperation in the
preparation of this report.

REFERENCES

BALSLEY, B. B. 1969a Some Characteristics of Non-two-Stream Irregularities in
the Equatorial Electrojet, J. Geophys. Res., 74, 2333-2347.

BALSLEY, B. B. 1969b Measurement of Electron Drift Velocities in the Nighttime
Equatorial Electrojet, J. Atmosph. Terrest. Phys., 31,
475-478.

BALSLEY, B. B. 1970a A Longitudinal Variation of Electron Drift Velocity in the
Equatorial Electrojet, J. Geophys. Res., 75, 4291-
4297.

BALSLEY, B. B. 1970b The Equatorial Electrojet: Seasonal Variation of the
Reversal Times, J. Geophys. Res., 75, 4369-4371.

CAMPBELL, W. H. Private communication.

COLIN, LAWRENCE and 1966 Computed Times of Sunrise and Sunset in the Ionosphere,

MARILY A. MYERS NASA Technical Memorandum X-1233,

FARLEY, D. T. 1963 A Plasma Instability Resulting in Field-aligned Irregular-

ities in the Ionosphere, J. Geophys. Res., 68, 6083.



FARLEY, D. T.,
B. B. BALSLEY,
R. F. WOODMAN and
J. P. MC CLURE

SUGIURA, MASAHISA and
JOSEPH C. CAIN

TARPLEY, J, D., Jr.

WOODMAN, R. F. and
T. HAGFORS

WOODMAN, R. F.

1970

1966

1969

1969

1970

Equatorial Spread F: Implications of VHF Radar Observations,
J. Geophys. Res., 75, 7199-7216.

A Model Equatorial Electrojet, J. Geophys. Res., 71, 1869.

Tonospheric Wind Dynamo, Ph.D. Thesis, University of

Colorado.

Methods for the Measurement of Vertical Ionospheric Motions
Near the Magnetic Equator by Incoherent Scattering, J. Geo-
phys. Res., 74, 1205-1212,

Vertical Drift Velocities and East-West Electric Fields at
the Magnetic Equator, J. Geophys. Res., 75, 6249-6259.



S
F———2961 A0 8 - (dwiL M oS2) 2961 KNP 4 —

0080 0040 0000 000¢ 0091 00! o%%ow.\.w
oo T L
T _ T T 1
|
uS |

A I

006°L2

000'82

IIII[lJ_lJJ]II[l

I—Fllllllllllllll

00182
008-

|
|
|
|
I
I
|
|
|
|
|
|
|
|
—i
|

Illll

]IIII

o
(09s/W)
HHa M-3

%

Ll

IIITI

o
=)
(99s/W)
H14Q |DIIHIIA
uoibay - 4

e

0080 00%0 0000 000¢ 0091 00¢| 0080

T 1] T T T T %082
—t—2—f—a————+——F———c——¢

_
\mm mw“

000'82

IIIII|III]I[II\I

00182
003-

IIIIJ

o
(09s/W)
HUa M-3

[T
|
|
&
|°
Leia

REEE
3

_1._______-_4___

=)
(99s/wW)
43140 |3 IBA

|
|
|
|
|
!
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
“
896 ‘WO t [4uN IO 414q U0IBaY -4 ON

o]

I
|
.___H__F___:__________om

(4) yibuaus plaiy
o1jaubopy

*

uoibay -3

(£) ysbuans pieid
o1}oubopy

*

uoibay -3

uolbay - 4



9
F——— 2961 *Ainp gl - (BWIL M oGL) 2961 *Ainp gl— ]

0080 00%0 0000 0002 0091 002! 0080
NEEL : SRR S (| | [ 1 L O S 008°/2
et Tl —— 00— +—1———2—+t e o L o
- W | _|
= us | us ;ss! ss -
. i o1z
2 |l i g
E i ! |
e S | | ol 00062
H A b 7
1 ¥ -
il ) | —I001'ge
T | S S -
|| | &
- _ o\ | s W
- _ y Nk 10 3
2 14\"4_ = [ )\I\I\\/\.lJP &
& 4l M o
=0 [ 8 | | -
B n | bl o
— it b —1008
- b L —08-
= | | | _ -
b “ | I | o
= 1M - ) - =~
E Hy L % O
" B i 19 2
| bl
B ! _ 896! ‘YD + |14UN DO HIa S_mom-h_ ON oy =
C oty ool 08 oy BG s R e g o m ak e
F———— 2961 ‘AN 2| - (Wil M oS2) 2961 Ainp 1| ——
0080 000 0000 0002 009! 002! 0080
L L I LV P L (N e e e 100822
¢ — - i—p 1 + 2 - 2 +——2— 1
- N ) 1
— ¥S! | ,4S ,SS! Ss —
— m m m m —006L¢
= Rl ¥ _ | L
- il . o
- = n —000'82
SICA ¢ 3 3
C o = 1]
— B ! —1001'82
I
e A Pl —006-
A - ]
i e ]
I~ [ /.> »\)\/)\ \t b ] \Wl
o L N Al o A
r’i_(r A | o w
i I i\l =] ®
- \\.\L_ih z\/\“f\_‘/{/\ l 2
- fe B ]
| (- =
S : T
g ! “ _ — -
j— | | | | P
- ' u E (s
4 | | 1
N L = 1 8
B ! | 8961 ‘U2IDI 1 |HUN DIDQ 414Q uoIBRY -4 ON e
| T
Laddl' g 4 NN TN O P ) N 1 S [ L ]

08

(4) ysbuass plaiy

a1eubppy

*

HHa m-3
uoibay-3

H1QJ |DIIHIBA

(4) yibuans plaiy

uoibay- 4

21}aubp

*

HUa M-3

H14Q [DIIBA

uoibay-3

uoibay - 4



L
b——— 2961 ‘Ainp g - (8WIL M oG2) 2961 *AInp | ———————

0080 0040 0000 0002 009! 0021 0080
T [ ) SO D R T N I AN AN (Y N ) N IO NN S A BN A T L 1/
— b ———+1 - 0 - 0 - 0 1 & 2 + e o
u us| |us Ss! Iss ]

X B —{ 00612
= m m e e e e e TN e e “
%1&\4 | ~ 00052
= o | —Joorgz
- » I | ugm-
- | I m
3 m_ AT To 3
i x\\; | N 1 8
I~ m B e N o o
C w | —1008
— | B —0
B | w N g
“ " 0 &
A P b 5
- Do 8961 ‘YOI t [HUN DO H14Q uoIbay -4 ON o
C 1 vapdil e gt e i i o i dal ol gt i oo wo o i Jlie
f——— 2961 AInp 1 - (dWiL M oG2) 2961 AP g —————————

0080 0040 0000 0002 0091 002 0080
L i N N N U SN RN (N R N I N AN S A DN B TN IS NN B | (4
R e e e T I . S e o =
= | ! =
- gs| s ss! 5s 8%
- N B —]006L
- ! R »

| I - .
e & | 4 00082
” o B ]
m ! o
— | | | “ il |
— I | —001'g2
- A P e P, s
= e I .
A =
- Wy i 1) —| —
£ % il O Lot & 0" 4 Do 3
5 __ | /\_ I 5] 3
C ] | A
1] | | | “ ‘AN— -
I |
0 | —05-
| i I =
S I8 | 2 .
- “ ! L -~ 3
AR ] 0 o
3 16 B H 2
| —
IF ! “ 8961 ‘YD { [HUN 04OQ 414 uolbay -4 ON R
L
TN T ¢ ST IPC R TR ST Y W W WY WOV P00 1 [ N (R SAN | (RO O AW TP R Y R

08

(4) yibuans po4
olaubopy

*

HUa M-3
uolbay-3

1140 |DINBA
uolbay- 4

(4) yibuaus plal4
J140ubD|

*

HUag M-3
uolbay -3

+414Q [DI1HIIA
uoibay - 4



8

F———2961 *Ainr 22 - (Wil M oG2) 2961 “AInp 12—

0080 00%0 0000 000¢ 0091 002! 0080

I 7 I D R N A N (D 2 N e (s B i s 1}

gtttz 4 4 2.
o 44 Pl - 2!
- ¥S LS SS! Iss Ao, S
E | | —oz > =
- {1 2 41 39
L L - ] a s
& 1 | 008 5 ©
- i B <
- L P *
= N B 0012
- B -
B —i . i
B m ! L 4 =~mm
B | & 1, 3=2
- n U 5L T ]
= m _ % 4 2=3
— » —oog
A y %
- B B 1 587
Tt s b 383
1 b P 1 eoF
F L 896 | “UION 7 [HUN DO 43140 UOIBAY - 4 ON d T ==
C % L1 T N, N MY W N W 7 LI 0 N T AT W T N T g
F———— 2961 'Anp 12 - (Wil M oG2) 296! AInp Og— ]

0080 00%0 0000 000¢ 0091 0021 0080
L Usedimml o S i e e T —1008°22
¢t e—+——2—+—2—+—1—F++1—+—2—+—c—+4—¢3 .2
- b ! v o
w mwm B 88| s oz & -
2 it | 1 £
- B _ +._ 28
= B g 7100082 5 ©
S i 1 <
B P _ . *
L m _ﬁ m — 00182
— b __ — 005-
- — P | _
L \m \ﬂ/‘/\/\f m = I JJ
= ! Is | = 3 2

! P SED
F v B 7' §9&
= _ /\f - ~ H’.. 3
- i | —Joog
s | | —05-
: | : 3 g 7
I3 H | O O o
B P 8961 ‘YO  HUN 04O H1Q uoibaY -4 ON 1 T =N
C b AT IS T NS T 0V LIS RS 01 Y N R R S

08



———— 2961 "isnbny ¢ -

6
(SWIL M oGL) L96I snbry ¢ —

0080 0040 0000 0002 0091 0021 0080
T 7 L L L L L L L
bR 2 ——— I S — e — G
- us| L ss! Iss [
- | B — 00612
3 i B —~ =
o B {0002
C | ! —Jo0r'ge
— A a1 v 006-
B = = %) - ))}H | g
. B d -3

o T i 0 3
— HE N | = [
2 | = 0B
B ! o-_>|.|V4.Trm o
e _ m | — 008
- - m 0
- B n 1.5

- : 0 >
= o bt 1 8
= Lo 896 ‘YOIDN 1 [HUN DIDQ 14 UoIBaY -4 ON il
IR W S N TR SO S G NN N RAT ¥ S GN  SA N (SO A Jog
L2961 I 62 - (3wl M oG2) 2961 “AInp g —

0080 0040 0000 0002 0091 0021 0080
T 3 T O I T O R L O O U B S s | <1
¢+t g——p—2———— T ——— 2
C usl s ss| Iss |
F | | .
e | —| 000’2
B j o =
o te | n

{dd e — .
. | oo
— B B — 006-
— i b -
= ) (I =

13 . o] .
B o, 1T o 4 3

.” i 0 W
b 5 i | " ! =]
FE = M 2 M

(5] LA |

1T “ " =1
= B oo
— o B — 0
B L g 0
5 b b ¥ S
B b ot 4 3
f8 o4t - 18
2 m " 896 ‘YD P |4UN 04O H14Q u0iBaY- 4 ON 3 P

TR P |y T N B0 A W T T, O T RNTIN I TS TR N W N O o

08

(£) ybuaus piat4

olyeuboy

*

HUd m-3
uoibay-3

H14Q [DIHIBA

(4) yibuans pjald

uolbay- 4

olyeubopy

*

HUa M-3

13140 |094IIA

uolbay-3

uolbay - 4



ol
F————1961"snbny 6 = (QWIL MoS2) 2961 snbry g —

0080 0040 0000 000¢ 0091 002! 0080
i T LN L T T == s R O0R
p—t— 00—tz | P—f—f—£+3
= us| | s Ss| iss i i
— | —{ 00612
£ ! 1
= st N
— \. | | —] o002
— | g
s m n —oorge
| |
— e L Y S - | —008-
B “r Js { —A—— D-Ip | 3
- | - / A | o
= | | — 3
C s ,M " 1 8
H m D-lp -sm?rll H
— ! ! —J 005
— | %
N _ | ]
i £
s i _w g
B : 896! “YUO  [HuN pioq 41a .ﬂo_u%m-u ON ix § B
NI 15§ SRR YR T S T RS TR N D, W0 0L N TN W e e sl W L og
F———— 2961 "isnbny g - (WL M oSL) 961 smbny p— |
0080 0040 0000 0002 0091 00¢! 0080
ol 8 4T T T 7.0 &ty T —1008L2
etz e L s § by
N us! lus s lss oo
- B B —| 00622
2T S | —ooo'ez
C ! | i 00182
= W . . . Cugidel o —008-
B P —— — = W ipe A =
B {1} L N 17/ } ) -
- % - B 4, 3
pEN B 10 2
F N ¥ o - =
— B ~loog
[ ik “, M ]lon-
18 i 5 g
1 I 1 M ° W
i P P i 8
- P 8961 “YIION b [HUN D4OQ 43140 UOIBBY - 4 ON 0 M
AT 11 T TR T T T U0 W 8 O Y N T TS TR T T 9

n
3
(<X
© s
I a
® >
3 @
o} ==
w.vO
3

X
f v
=3
oQ
=S
=
()
=y
(o]

8 &
=g
3
=N
n
3
e
28
%

® 3
=5 B
[T JO-—
IU.uO
X

b 3
mm
LN
X3
Qa
=S
<
1)

-
S &
= Q.
g3
-



T rrT] [TITopr T [T e
— +8
(=]
E v o't
............................................ e ) OB o
3 5 sl
i o
- \ _ 1%
i e 1A
= |
S ! £l
6 Ll
|2 at 18
[5] [ Lo}
L 0§ _ N
= 2
- 3 lagh 4
-5 “ ]
m \ VN o
- S P | 18
£ : : ; ]
s M .................................... 2 &
L & |
o Lllm
L i
e +—
- 18
o~
i L
L |hvl
- < —
il bbb | ____________m
3 = 8 8 r =8 g & 1]
(09s/w) (o9s/w) ] & < <
414 1091440\ HUa M-3 [(4) uibuaLis plai
uoibay - 4 uoibay -3 J14ubopy

10 August, 1967 —

F————————9 August, 1967 (75° W Time)

Il = s 1T _ _ Tl il 1T _ _ LB | ) A _ |l
— | 4||
!
............................................. LoERT TR R e el
[ LA T & e T | T SR
= ] wn ==
" ' ” 4
L [ ]
w Y
- ® ! +—
: +
2 ! |
g || 7
L 5 ! -
£ _
B M M.._, +
=
L = | |
L m 2 ﬁk s i
2 O P L_ﬂ 1 N
T T PR SV R e e |
- _
o
= = +
I
— |_.||
<
— 4[
A 1 Y 0 8 1 N 0 Lt Lol
= - ®g - =88 B 8 &
(09s/W) (asywy &I & ] &
H14Q |DOHIBA HUa M-3 xTS yibua s plai4
uolbay- 4 uolbay-3 o1pubDy

2000 0000 0400 0800
I8 August,|967

1600

1200

b—————————17 August,I967 (75° W Time)




_.,

1961 “squiaideg 22
0040

2l
- (3WIL M oS2) 2961 ‘Joquiaides g — |

0080
T

IIIII|!|II|II|][

IIIII

e—otp—¢

[ :m‘ I I |

0002 _ 0091 00¢!
L R % _

L S S

IYIII

Illll

I

|
T
|
I
)
1
1
|
|
I
'
'
|
|
|
I
1
|
i
|
|
|
|
|
|
1
|
|
1
1
|
|
|
|
1
|
I
'
|
|
|
T
I
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
'

8961 ‘YoIDW  [4uN D4og 414 uoibay - 4 oN

1
1
Ji__ g i fuke sl (R GIE ke | | | | | | I je |

F——— 96| ‘isnbny 6

0090

+ (WL M oGL) 2961 Isnbny g ————

0080
T

IIIII[ITIIIIIII

;

T

0002 009! 002!
_ L

o
2]

-

[_rlll

|
8961 ‘YO { [1HUN DjoQ H14g uoibay- 4 ON

i —

]
!
| l 1 | | | B | | | | | | |

00S

o
(08s/W)
H14Q |DIIBA

08

0080

008°22

00622

00082

00182
00G-

o
(09s/W)
H4a M-3

008
06-

o
(09s/W)
H1Q |0O149A

0§

(4) yibuays plaiy

J148ubopy

*

H4ad m-3

(£) yibuais plai4

uoibay-3

uoibay - 4

oljeubopy

*

uolbay-3

uoibay- 4



1__h_____

||||||||||||||||||||||||

7¥___ ___ﬁ__a_____ﬁ_____;_

T el _____ _____ ____________ﬁ_______

0800

0400

23 September, I967*‘!
|
S —
\_/
SR
__+_4
[QORYE |

0800

0400

25 September , 1967 ‘—-|

0000
+

2000

1600

1200

S 2 _
% s U | 2 _ m
B £ S 5 _ _ a
b E - 3 T ¥
£ 5 "
B b — B =) ,V_r i
- & 28 ¢ ,%\\\...v
E |5 |
P2 .. = || .. | S W e
S ]
- o e o R - SNSRI i |
- # B8 | ¢
- = |
o
= m .
(o)
L a -
[}
o N
=
|— M — \&’ —
WENEEEEEE N AR AR ____m N R e W R T
3 < 8 8 = E= 3 F 3 8 < b=
v w x ' u _._nv
(o9s/w) (o9s/w) < (o9s/wW) (98s/W)
1414Q |DO1IBA Hua m-3 ((4) uibuass platy 14140 |D21IBA Hua m-3 *3 yibuaiyg piei4
uoibay - 4 uoibay -3 J1jaubopy uolbay- 4 uoibay-3 o1jauboy

F———————24 September, 1967 (75° W Time

13



F——— 21961 * 4390420 I¢ +

0080
R
9—+-¢

bl
(BWIL M oGL) L96I 4840400 O ———
0002 0081 002!

L [

[
¢

[
A
-

€
SS

+—

S

w__1_|

i
|
uS |
"

1
|
|
|
|
I
|
|
|
|

III—I_I|IIII,|II

Lo b by

Ill_l—l

IIII[

T

L1

llllJ

|
1
I
I
|
I
|
|
|
|
|
|
|
T
|
1

oibay -4 ON

|

|

| | | | | | | | |

‘laquisydag 92
0010
T

(Wil M oS2) 2961 ‘equiaides G2 —
0002 009! 002!
I [ [ I

gt

T I I Il I T

2

I I I

_
2 +- i

-t

SS

Lo

0080

00872

006°L¢

o1jeubopy

00082

() yibuasg piai4

*

001°82
008-

(98s/W)
H4a m-3
uoibay -3

008
06-

(o9s/w)
H14Q [DO4BA
uolbay- 4

06

0080

008°L2

00622

a1}oubopy

00082

(A) yibuaais plaig

*

00182
008

(09s/ W)

H4a m-3
uo1bay -3

00§
08-

(o9s/wW)
+314Q |PIIBA
uolbay - 4

08



Gl

_.’Nwm_ ‘Jaquienop t + (8WIL M oG.) L96] " 4aquianoN m'._

0080 0040 0000 000¢ 009 00¢! 0080
L TR L L DL e L R i
SISt
o ¥S | MS ssi Iss 4
— ¥ % —{ 00622
- b | R L
- g B
= i = 00182
- | L 008-
- i | o
- Fa Wi L 0 >
B a\é | {4 B
e Y ! ] ~

I A
L 14 o YL |

I v —
- N B oo

(. I
- B . — 05
X X | 1
- | B 1 5
E T T .
L bl = I <
- n 8961 ‘WION b 14N DI0Q 114q UoBaY- 3 ON B

TR T F AT T R TR R T S TINT PY S THL S STt B TR T A TS TN T |on

F——— 2961 ‘JoquianoN | - (3WIL M oGL) L961 ‘4890420 |§ ——

0080 0040 0000 000¢ 0091 002! 0080
R TR L R R L R L A L e R A L i
= — it Sy
= s w \mmm S8 mmm ™ iy
N oy L ]

- E i .

= B 5 —]000'se
- | &

s Do =

= wnml) : oz
= | | 006
ime EIT : ;

. _ B 393

EAlE - S
3 Py P 1 ©
E B B 4 "
[ B A —o0g
— 1 ! — 06
u N | o
- o B 1 3

| Lol
: ¥ 3 1 £
W _ | 8961 ‘U t |HUN DIDQ 414 uoIbaY -4 ON N
| P i
S " 5 T OO O O OO O 15 O ) ) M [ 1 O O PO - 1

08

(£) yibuang pial4

aleubp

*

HUad M-3
uolbey-3

44140 |POIHIBA

(4) yibuauis piaiy

uolbay- 4

J14oubD

*

|

HM4a M-
uoibay-3

1@ |DINIBA

uolbay -4



9l
F——— 1961 ‘aquizdaq 9| - (3WIL M oGL) 2961 “4equiadaq G| ——f

0080 0050 0000 000¢ 0091 002! 0080
R UL LR DL Y LU T L A O I I B s |
.|lv|+|¢m —f 2 - ¢ - ¢ H——¢ - € - v g
- uS| Lys ml iss =
— L P —10062¢
- s | = 00052
- B B y
I v L —001'82
. m n =
. | | B 4 3

T == o w
- B _ 1 &
- B B —oog
- ¥ 5 i
2 B B 13

— — 0 &
- o o -1 8
~ . 8961 ‘YOID t [14UN DIOQ 4414Q UoIBaY - 4 ON =
C Lo gl SRR TR VY | 101 8 TR L PC Y AT RO Uy T U g
F——196] ‘4aquadag G| - (SWIL M oGL) L96] ‘4equiadaq | ——

0080 0040 0000 0002 0091 002! 0080
RS o AL S LI R RN (Ll BT L O T W e A e | i
g ——— 3% e
H xmm 4S SS| 1SS - ¢
» - —1006L¢
- —| 000’2
[ LS_.QN
— M — — 006-
L M Bty . =
= | | =1
I 1

. 0 &
= as) A /£ ] ®
= m m D-1p L-\/b \47\/ 3
= b Vol Y =
- B | —00g
n N %
- 4 3

— _», .
- b m Ty R
B m, 8961 ‘UIDIN  |4UN ©40Q 4314Q uoIBBY - 4 ON o
B Lo TR T TR T R PR (NN TR S T T 05

(£) yibuais platy
21}eubpi

*

HH4a M-3
uolbay -3

4314Q [DO1IBA
uolbay - 4

(4) yibuauis pjai4
J1}oubD

*

HM4a M-3
uolbay-3

414Q |31 IBA
uoibay - 4



_-I’Nwm_ ‘J3quiadeq |2

0080 0070

Ll
(BWIL M oGL) 296" Jaquisdsg om’i

000¢ 0091
_ L L

002!
T

0080

BER T

|

[
ti

s

[_TIII||ITIIIII{

D=

Illl—l

Uy

A A

<

4

—2——h—¢
I

SS

SS

-t

el
G——2—

008°L¢

006°L2

00082

IIIIIIL[II

001°82
008-

'III]

———D-lp

=

{ o P

I

(08s/W)
HUad M-3
uolbay

Llll o]

IIIJJ
#

IIIII

8961 ‘UION 14U DIOQ Hia
I

| | |

1"

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]
]
I
|
|

|
I
|
I
|
|
I
I
|
I
|
|
I
!
I
|
|
|
I
]
|
L
i
I
|
|
u
|
|
|
!

|
l I

o
(98s/W)
H1Q P31 IBA

1111

d

H
0000

0002

(3WIL M oGL) 2961 “4equiedsg 61—

009
T

I

I
uls
-

00zl
[,

b= iy

S

0080
00822

[
006'L2

00082

00182
00S-

(93s/W)

009
06-

o
(o9s/w)
}14Q |01}

—0g

(£) yibuaus pei4

J1}oubp|y

*

3

HM4a M-
uoibay -3

() yibuauis piai

=5

uolbay- 4

a14aubDy

uoibay - 4



F————8961 ‘Auonuop 9 +

0080 00%0

000¢

0091

8l
(3wl M oG.) 896 Aonuop G— |

0080

002l

[ | [ |
p——t—t—

lllll'llllllll[l

|lll"|

IIIII

IIII—I

Lt

RN

T

| | | | | |

896! ‘Y20 t |1UN DO 414

|

-8 —1-—-

111

F—— 1961 12quedsq 62—
0080 00%0 0000

0002
T

(WIL M oS2) L961 ‘Jaquadsg wmla*

0080

0091
AL B i

0021
T

| [ g | | I I I [ I
mfl+J-le+lN|£_.llﬂ

SIS

|J]ll|lllllll

Iflly

/SS

[
——p—tv——F

SS

Tl
St

crlo

'IIIII

|II1J

IIIII

Illl_]

L1

NEEE

T TT

o01bay - 4 oN

|| | | | |

Jo 8]

00822

006°Le

Jljoubp

00082

() ybuass poi4

*

001°82
006-

(=4
(99s/W)
HH4a M-3

uoibay-3

008
05-
siz
0 582
805
0g

00822

006°22

yibuauis plai4
o1}aubppy

00082

—_

)(-(,(

00182
008-

(=)
(09s/W)
HUa M-3

uo1bay -3

008
06-

(o9s/w)
H14@ PO 4N
uoibay -4

08



ol
(WIL M cSL) 896l

———896‘ Kipnuop Oz + “K1pnupp 6l——
0080 0040 0000 0002 0091 002! 0080
L R e LIS ML H AL e R R
22— 2 e —+—bv—4 4 ¢ 3
N us| |us ssi iss ]
= g 2 — 0062
- b o ]
L | m X
- m ! P 00082
- L B
= o i 001'62
C L o ¥
= = = il
= L | 1 D 1 5
- g _ 4 3
] ; 0 &
] i VAW 1 &
e _ m | _ — ~
B L e -
— & § N— g
- | e
— | “ i | =
E i T e
b= L m | - 3
— e 0 &
3 o N 1 8
B - 8961 ‘YOOI H [HUN D4DQ 114Q UoIBBY- 4 ON [
C L1t R VU VR TR T IR 1 TR NS LAY YR TRE TRIP TR g
F———8961 *hionuop g - (8wil M oG2) 8961 “Auonuop g|— |
0080 0040 0000 000¢ 0091 002 0080
I s ™ L L A LA L 5 i A S A L i —1008'L¢
e—f—b——f—2 | % + H==sgpr=3 i ¢ + ¢ +—c—
N us| “‘mm s wmw | .
s - P —100622
B 0o L
& &1 ~
N P ! ]
» | » — o002
Pl Eo N
— [ | “ ! [}
— o b MSZN
i i 8 EEEN -l S 5 — 006-
" | | )
- L 0 &
a1 ! (1]
E ! P LG -5
I, m _“ U|_>|Il. Im m H
= 5 B —Ioog
(I H _
P Pl —08-
- & i £
o i 13
b | = 0 &
L= i v = @
Pl o °
- L 8961 ‘UIDW 1 [4uN 04D 4314q uoIBBY - 4 ON ot
. o ]
I S R TR TG Y N R 1 0 S SN N | Y WA (W T MR VO TR

08

(£) yibuas pjaiy

o1oubppy

*

HHa M-3

H14Q [D21HIBA

(4) yibuas pai4

uoibay-3

uoibay- 4

o13ubpyy|

*

HHUa M-3
uoibay-3

+14Q 021448\

uolbay - 4



02
[———896]" fsonuop 42 + (8WIL M oS/) 896l Aupnupp 92—
0080 00%0 0000 000¢ 009 002! 0080
T 1 AL S S DL 3 BT AR L AP E R T A b/
—e—f—1 + T2 f I p————1——9—F
- us| |¥S SS! 1SS 7]
= 2 — 0062
B - Y _
- B 00052
— | mg_.s
— ¥ e - Y —006-
- foh——A -1 =
A PR A~ >\/ A 1 15
A ~ w i
N
B -l £l
[ m moom
i B %
H m m | H =
5 {1} | 1, 3
H | 0 3
- | | 1 &
B . 896! ‘YOI t |4UN DIDQ 414 UoIBaY- 4 ON |
- P L]
. o O O OO PO PO T WO (0 5 T el T L1111 Ty
[F——8961 ‘Aionuop 92 + (3WiL M 52) 8961 ‘Aspnuop Gg—n—

0080 0010 0000 0002 0091 002! 0080
=TT UM T T T ] L s e L B T T L L
P Tt 23—
= sl | s /SS} iSS ]

_— —{ 0012
= —]oose
C. Toorsz
T ;Hacn-
‘ m 3.5
: : 0 &
| £ 31 = m\
n 5 LA™
- | —Joog
RS & E
e = ] i [~
— — 0 @
E Lo B 1 8
I m 8961 “UOIDW  [4UN D4OQ 41iQ UIB3Y - 4 ON I -
C PR PO PN TR PO OO VO A D1 - N VO TN RN T TR PO "N PO

0§

(£) yibuaus pjoi4
o1joubp|

HUa M-3
uoibay-3

H14Q |BIIBA
uoibay -4

(4) ysbuaus pjai4
o1}oubopy

*

HHUa M-3
uoibay -3

43140 [PIIBA
uolbay - 4



IIIXI

[EAT

L 111

[ITII

III1—’

IIIII

| 1

1 S [A

Illllfll‘ll

.

|

8 o
(99s/w)
+314Q |DIHIBA
uoibay - 4

|

g
(09s/wW) &
H4a M-3
uoibay -3

o~
J4) wibuasis paty
o1}aubopy

21,800

1200 1600 2000 0000 0400 0800
5 March, 1968 ———

b———————4 March. 1968 (75° W Time)

0800

I

12l

IIII,

’lllf

|||I] |l|l| R

=4
w

by T bl e v Peede b - el
T %8 8% § ¢S
(o8s/w) (099s/W) S & < &
4414Q |PIIHBA HMUa M-3 (4) yibuasys plai4
uolbay - 4 uolbay -3 o1jeubopy

0400

0800
6 March, 1968 —-|

0000
"
T

1200 1600 2000

F——————5 March, 1968 (75° W Time)

0800

21



T sl [ L ] l | P | ool T l I I=t | ' T III
= e
et
____________________ LR
= ST T Y wa )
(%]
_|__
&
-+
14
+
- ] i
= 1 > 0
A T S S I — e
:7".5 __"—___*________[__ = R R ke oD
- |-IL l E =
2 7 -+
i <
L 14
n ;{_
oty it - bager der - b g Ll
# *=C®g T &= g r8 |3
(o8s/w) (08s /W) R & & &
+314Q |BOIBA HH4a m-3 *('() ybuasys prei4
uolbay-4 uoibay-3 o1juboy

2000 0000 0400 0800
F——————14 March,1968 (75° W Time) 15 March,|968 ————

1600

1200

i lIIII IIIII IIII—I 'IIIII Illlll
o <8
Ll a8 F—u#3 35 JT:
______________________ e I e e v en e g T
L 5 o
i 118
n 3
I 18
o |S
L )
| S |
Pt ) ]
5 T R o
| ¢ </ 3117
. . DL || SR e— 7,0 2=
W N . , )
— g; -
M
n +18
n B
— —+
L=
. 1{_
b Lorrleen) L B binli|g
¢ T T8 T BT R W (W
(08s/wW) (03s/wW) & & N ~
1414 |0214IBA Huag m-3 (4) yibuaxs pjai4
uolbay - 4 uolbay-3 Jl4oubp|y

16 March, I968—-|

il
o+

(75° W Time)
22

F—————— 15 March, 1968



¢
———=8961 ‘ludy 2 - (Wil M oG2) 8961 ‘Itidy 92—

0080 0040 0000 0002 009 002! 0080
T BaoWE T 1 1 R R T R P TR A R R s
e—t—f—t—a——— ey L g 4 o

H 1 _ H
3 | —oogs2
L , = o]
A » N v
— B K {0002
b _ ]
- B Ll ]
- b P 1 [}
o ! _ L] —001'82
TR ) | — 006
B i “I S N T A D e =
r i . 7]
— Pa P 315
B P vl =}
i it 0 o
L 1 1 | @
?;\ i 1 : i
g ——P=la Pl -
= ' 1|
- ¥ | g
Py b
Er & | %
= i i
& o R |
| r m | Lo - =
~ L & 4, 3
- +—+ 0 &
= t &l ] | ) [0
Il i MJ\
B i : 04DQ 314q uoibay - 4 o_z_ ]
RN TER IR T TR THE 1A R A ST b L | L1 Tge
———8961 ‘1Mdy G + (8WIL M oGL) 896I°I14dY p—

0080 0010 0000 0002 009 002! 0080
LR L L R T O R [
e+ t+———4—tv——23

N us| |Ms SSi !Iss T
— —~ _ —] 0062
L | -
| | 3
_ 34
— B m —Tooose
- N | i
- “ | |
= b | —oorge
— By m — 008-
I R = | ]
Lt gy I 3
I B | 2
B g1 | —
N A A I | 1 2
] “ | w
s PRl _ 1 &
N | ! i
L I ’ .ﬁ| =
| |
— Bt _ —06-
| | | | 4
a B ! &
= Lo I = —
- L} | 4,3
— ! g
- i ™ | 1 Mw
B o 0IDQ 1 UoIBBY- 4 ON =
i b iy
T | TS T i) ot gt L0 11 Tge

(£) yibuaus piat4

*

HUa m-3

4140 |DI1HIBA

(4) yibuais piai

ol4auboy

uoibay -3

uolbay - 4

o1jauboiy

*

H4a M-3
uoibay-3

14140 |DINIBA

uolbay-4



2
———8961 ‘ludv 62 - (SWIL M oS2) 8961 ‘IludY 82—

0080 0040 0000 0002 0091 002! 0080
i o S PR SRS L UL (0 e L S S o A e —1008 L2
Tttt L, L c 7

- 5 > ¥
- W ! m — 00622
£ “ m.mm \mmm ss a
I I . .
i o ! | —100082
- | " | ,_ H
- B | .
— B B —loor'ge
- b | e e —006-
N B - =l
E | “ _ _ 4 P
- " | | “ — 3
= — 0 &
= | In U - [
- m u e /\L/L! J\J\.)l | o
L E SR k. T s B
| o —100g
- # = B
¥ L 3
H W_ m \\/\.\\’(/\/\/n\./.\/, | m ] \W)
AR e 0 &
H \_ m /(\ /4\1,\ /\ll\).\/ N~a~— H n(nW\
| =
- | | ]
C 1 m T S T 0 A 8 b6 ] | lon

F————896l"Iidy 82 + (BWIL M GL) 8961 MY Jg——

0080 00%0 0000 0002 0091 002! 0080
I T | L T T 1T T _]0082
¢ , ¢ - % + e——f—¢—

HS

j_.'
+
N
-+
o]
+
M
= =

00622

IIIIIIII

00082

rllllll

Lllll|llllllll

00182
008-

II!II
IIIII

(98s/W)
H4a m-3

,llll
l

L

008
— 08-

IIIT]

gt

(=4
(99s/w)
141Q |DOIIAA

I
Q
L1

F————————t e AT

-

0§

(4) yibusus plai4
J14oubopy

*

HUa M-3
uolbay -3

13140 |DO13IBA
uolbay - 4

(A) yibuas plai
oljeubp|y

*

uolbay-3

uoibay -4



U1 Al lllll lIIII llljjlllllllllllllr1 TIITIIII_, ’IIII IIII—IITIIIIIIIIII

0800

0400
9 May, 1968

_!

-+

0000

2000

1600

1200
b——————8 May, 1968 (75° W Time)
T I T I

|r|1|1|||||z||LIII]L1|||||||||11111§ L1l | L]
P 5 il 3 EE S ¥ 2 5 ) B8 ? | 8
(o9s/w) (%8s /W) e & = N (09s/W) (99s/W)
HlQ PO IBA HUag M-3 (’() yibusus pjai H14Q |DO1}ABA HUad m-3 *(’() yibusais pjai4

uolbay -4 uoibay -3 il o1eubDy uolbay - 4 uolbay-3 o1jeuboip

0400 0800

10 May ,1968 ————

T

0000

2000
25

1600
,1968 (75° W Time)

1200

F———————9 May

0800



0800

I T e S HT T _ _ [ Nl [sH 1T ‘ _ [ TTT _ Il _~ I _a_ T o 1 ﬂq _ T T =0 T 1 _ __ ) _ Kol _ T T
Oe /// N — - < —
>
J < ﬁ[ L o
© w
(o]
w° @
>
o
=
[
o

- | 3 _ 4
1= n llm - S
- ( . - -
| =)
- b 18¥ g 1
! \e] e v N
e | ! = - o
= _ - = 3=
= © - — = —
MJ = _ (\p] o 2 o
B ’ | & e i T
- - £ - \ _
ST R I; VD RN (4% * 2 u...mw.x...ul. - HH::-,W ............................... E
Y AN .V e [ N —.OD ~
. 4 B = o
- -8 © = -
=@
- 41 o L .
L\e)
£ e > = N
O
1L JE C o
o~
o S
I N :
- 0 — - < —
v b dero ) lonrlesilinhlIg N NS R A AR N
* e LN EE R T EEIST T L S sonnd B g
(08s/w) (08s/w) & 8 & < (o8s/wW) (98s/w) 3 ES = b
TVGRLIVEN Hua m-3 4 ubuaxs piai H1Q [DO1IBA HHa M-3 A) wibualis pjaiy

uolbay - 4 uoibay-3 oljubopy uoibay - 4 uolbay-3 oljeubppy

0400 0800

4 June,|968

T

0000

2000

W Time)
26

1200 1600

fF———————3 June,1968 (75°

0800



TTTEpTITT] [TToopr T [T17r] IH]IHI
P
& ]
LLTFTINY o
5 S
+
I ; i
L _i__
- X 14
= N ]
— _il__
____________________________ 8.1
______________________________________________________ 2]
%
+
| e

L7
J[_

cee ) Lo b by
2§ ®E 7 BE B .4 &
(o8s/W) (09s/W) & S & &

H14Q |001HIaA HU4a M-3 *('() Yibuauys piai4

uoibay - 4 uoibay -3 J1jeubppy

0400

0800
5 June, 1968 —

0000
+

1600 2000

1200

0800
4 June, 1968 (75° W Time)

g
[00]
(o]
o

s @

22
(o))

=3

8

=1

&5

~
EwN
'_
=
o
T}

e T

(=13

L
(o]
D

0800 1200
l"‘“ 18 June

1 r T T l | 1= gl =1 17—| I [EEnleT gl [
n AL
- _||__
- L
- _”.__
» %
- o ¥
. 3 4
- :
S ~
é, il
— w _l..__
=2 4 “““““““““““““““““““““““““““““““““““““ 13
________ B e T
= ._.I.__
12 1
- _‘..._
15 J}f
- M —
N o i i gl T e A I O R R R L Ll
3 S B 8 = 8 8 8 = 8
B e S S =
(09s/w) (09s/W) S & N S
H14Q |DO14IIA HUa m-3 *('() ubuss plaiy
uolbay - 4 uoibay -3 J1yauboyy



IIIT—| |||[I IIII—I |lllllll||’l|lIl

IIIT

I"I_ITIIIII I’]IIIIITT—||IIIIIII

0800

+—2
| |
0800
20 June , 1968 ————|
|
o3
| |

| | (\J_ -—
! i i i
= ! i = e 5=
| i S
L ! | i
= I —+ - =
i | st {
- | = (@]
L | o _
- I =+ =
1 t J .
M f s “ls N
u 44 § N
:(’ i """*‘2 ------------------------------------- e LR i o TR S et s i % .
I \ T < ““““““““““““““““““““ .= W~
— — LO() —
o &
- +-1g — o
~ o
= - o =
[L2) Q o
- — ?:,' —
3
- +4 S +
o O
f— -3 8 3 =
&1
- \e]
RS NREEE N NS SRR R FRRNE ERRE AN L) Do dien ] Lo b Nl

¥FN T BER T BE ¥ /EilE§°® # 7 ®E X BE § g8 B
(o9s/w) (09s/wW) NS & b5 & (o9s/w) (99s/W) & & S N

14140 |DO1}IRA H4a m-3 *('() Yibusiis piai4 H1Q@ [PIIBA HUa M-3 *('() yibuaujs pjai4

uoibay- 4 uoibey-3 o1jeubD| uolbay - 4 uoibay -3 olaubopy

0400

2 July. 1968 ——

0000
T

2000

1200 1600
28

F—————— 1 July, 1968 (75° W Time)

0800



62
——896l ‘Ainp g + (BWIL MoGL) 8961 “AInP L| ——

0080 000 0000 0002 009! 002! 0080
RS L LU LR AL SR I A S S G e e e s e 008°L2
F vt ———t—————p I ——2 ¢ 4 ¢
- ¥s! 1M ss 5
3 N “ < 00672
= 1§ —]ooos2
— _ m ! , o
. i ug_.z
] B — 008-
B 1 L =
g [ sy B 1 2
5 /\/\l_r\"<<<< m,m Io /m\
i | :
— ol | —Joog
— | 4 — 06
B ! | ]
B s | 1 3
e — 0 &
o A% _ 71 8
- h 0/0Q 4uq UoIBRY- 4 ON i [
1035), |
Y P Y T O (N NN N O Y RO I Y T s P
F————8961 ‘AInc ¢ - (dwil moGL) 8961 AP g ————
0080 0040 0000 0002 009! 002! 0080
=@y 1T T v -7 T T T 1 1T & mT T T T T T T
—f—r—3f 22—t o1
- i A —oos12
s e :
| | —{000'82
_" —loor'se
m L —00s-
! - To >
L 2
w0 N
» —00g
oo e - —05-
i 1,3
i 0 &
m m oy SR /\}\l\m <
L [ L N

08

(4) yibueng pjai4
aljeubppy

*

Hua m-3
uolbey-3

H14Q |D1{IBA
uoibay -4

(4) yibuass plai4
o14oubp

*

H4a M-3
uoibay -3

11Q |DOIBA
uoibay - 4



TTTTTTTTT] [TTTop T [TITT[TTgr[ o]
L N b=
(=1

e =2 % L. ¥z § ¥:18

E N 1 ] 5 o
5 N[ L-JW

o Aw i

= AV e
) 3
4 ~ |8

I WV
5 \m T8

— N\u I_Il

B ) 8 " e N NN wn

e LM __] $||1“|1
o i 448

= 4
- 18
= "

[~ q E 5

hv

- 3=
b ) berebvrd) Lo bbb g
3 1 L i S8 &= @3 |8

(98s/w) (08s/W) B & & &

H1Q |pI1}IBA Hua m-3 *?s Yibuass pjaiy
uolbay - 4 uoibay -3 oljoubppy

19 July, 1968 —

l

T

1968 (75° W Time)

————— 18 July,

___j

_____

__j ____________‘_

o
= J m
1% (=1
= i e OO i . O 0.,
. 18
(=]
= 8
LS
| T
18
rﬂ 4 SR, | A
n w _ e
- W +|m
) 1
S
o
= o
______:__l::____‘TL____________M
TS O%TE. N OBEF Reln
(99s/w) (09s/W) '8 & N S
1414Q |DO1 1A H14a M-3 J4) wibuaus piaiy
uoibay - 4 uoibay -3 o14oubppy

2 August, 1968 ———

, 1968 (75° W Time)

l'“ 1 August

30



TR AT T [T T eagpr BT ] [TTTT -
B 3
L S
o S
_I
i S
B S
i o
B S

f=3
| g
B m S
e R EEREE R T AR RN S OR e 8
3 ¥ 3 8 W S 8 8
' uw = -
(99s/wW) (08s/W) B
+414Q |DIIHIBA HH4a M-3 *TS ysbusiys pjai4
uolbay - 4 uolbay-3 o14oubD|

3 August, 1968

F——————2 August, 1968 (75° W Time)

q.________

_____ _______

_‘_.__

[ e N
" - S > A e T e, e
i _
|
AREE NN R RN Caw i N
F I ®8% 3 EE &
(09s/W) (99s/W) - & N &
H1Q |DIIIBA HHUa M-3 *?3 usbuasis piai4
uoibay -4 uoibay -3 o1jeuboy

2000 0000 0400 0800
I3 August, |968‘-|

1600

1200

b—————12 August,|968 (75°W Time)

3l



I T T = _ ﬁ L 5 i ﬂj _|— T _ Iyl T _d._
s
b e o R =— i, @\ H & 2 R A
RSy Pl C FTOE T SRS g - T T g ' ©
. |,__I|.
n _ [}-4
n £ i
- E I
. AN
L.
N S _ VU. .
i > |
o e lean b L
§  + =§ ¢ 8=
(08s/W) (09s/W) i
44140 |02l 48N HH4a M-3 *Axv ysbusays piai4
uolbay- 4 uoibay-3 o1jaubopy

[ =3
o
==]
o
[00)
QO
o
0..'
s 0
g 3
£ )
<
&
S
3
(=1
(=4
&

1600
F—————13 August, 1968 (75° W Time)

1200

0800

TTTT T ] [TTIr I rrr] [TITT[TTIIgT]
=5 m N —
i & | ! g,
AR it S R L STTITTTTEES A _) 2]
S S RS AN it »
i | 5 (]

_

o
- < 4|
- < =3

v {aV}
L v 1 1
- 8 T B
%t ek o
| 14
= l__ll
= 14
= |_||

—= o

RENE s EEE AN RS SEN AN SRNa SL 8]

® ¥ ®8 [ ®T § &.%
(o8s/w) (%8s/w) & & ~ ~
}414Q 02148 HUa M-3 (£) uibuais piaiy
uolbay - 4 uolbay-3 J1}oubpy

1600 2000 0000 0400 0800
14 November I968‘-|

1200

0800

|
-+

F—————13 November 1968 (75° W Time)

32



LRSI T I N i B R R N R
i «/ / -
3 IH
- ) v
= \\\ HX\ .
|.“\\ e
wumwmmmmumwmmewmuwwumHuwumumm”mmuHmmHmumHmuumHumwwmwwmwmwul-wuuwm

o
| iy
IS .yw
— M —

Lo b b Lovaa b i
= =" ®g - g8 & 8 &%

(09S/W) (opsyw) & ] 5 =
+314Q |DIIHIBA HHUa M-3 *TAV ysbusays patl
uoibay- 4 uolbay-3 o1jeubpy

1600 2000 0000 0400 0800
F———————14 November , 1968 (75° W Time) I5 November , 1968 ———

1200

0800

ol
-+

J_____*____

_|_______

____

SR’

__—_

il
I
|

0800

0400

27 November, 1968 ——

0000

2000
35

1600

1200

—————26 November, 1968 (75° W Time)

L Iz
— I_|ll
- s
. .WJ
EERNEEEEE R FRENE SRR N AR Lol
= F ®&8 T =28 g8 B/ |§
(08s/W) (09s/W) '8 & b~ ]
H14Q |PIIHBA HUa M-3 *?3 yibuais piaiy
uoibay - 4 uoibay -3 o1ubopy



I
___1______:_:L%_____:______OH
5 o =
o
— 4 -
, ®
=, Sl ©
D
CSRNRIRN i S I ek J ..... A e
s 8
B 12 €
[}
s ' >
[®]
— >
L 1% ®
I
o
| ol
— —— |
/I
. i Tlg s
\\\\\\ < E
- M 4 F
P N0 DA o S S B Y T |
B 1 B
T L
- 2
= +12 8
i 1 @
[{s) 82
L - =
[}
>
- et o
_ =
i ! 18 ~
Bt | B
n ) _ _ 4
| |
| !
n “ _ 5
i M / i
co e Nl D L | e
3 T 8 8 = = 8 m m MO
(09s/W) (09s/W) 4 & = &
140 |P31}AA HHa M-3 *Axv ysbuaais plet4
uoibay- 4 uoibay-3 oljouboy

T 1 plesll =T 11 _ _ L7 | R _ _ TTT Fabylad T
E 8
X T3
o i 0 U L _ e I AL et o]
B % s
T2
| / 1
,"\\\
(0 \ 4
\ o
= Y 18
< oS
i 3 ﬂ ]
L ? :
B \\ 1
(
= \\.. m
o
- g
= (
Av
=3
, g
oM Ly b e | S
2 = B8 < 88 8 »
(99s/wW) (o8s/wW) R &
4314Q | DIIBA H14d M-3 *?3 yibuaiys piaiy
uolbay - 4 uolbay -3 o18uboy

29 November, | 968—-]

L
-

34

—————28 November, 1968 (75° W Time)



L

_;___ _____________________;_
o

0800

I3 December, 1968 ————

I b3 -
o £ SR S ) 1 AR .
2 S
S
— L_ll
= 18
Al
— / . p—
- _
: g
¥4 | i
o
= =
i | g
rra b g bersadeto ) L 8
2 = B8 < gs =
(o8s/wW) (99s/W) ]
H14Q |DIIHIIA H4a m-3 x?: yibuais pai4
uoibay - 4 uoibay-3 o1jeuboy

A
™

——————12 December, 1968 (75°W Time)

_____

_\____

q_________________
3'

=1
» S
N S
©
@« =1
I F S
=1}
= J | i
- m e
1 =3
5 | =
.rll e D
n X, il
A f
-5 +&
o~
o
I 8
1= S
S
_________________L____ 8
(%3s/w) (o9s/w) & N
}314Q 10214I9A Hua m-3 *5 ybuans praiy
uoibay -4 uoibay-3 o1aubo

9 January, |969—-|

F—————8 January, 1969 (75° W Time)

35



F——696I

0080

* Kipnupp || J

9E

4
0000

0090
T

(BWIL M GL) 6961 Asonuop O ————

000¢ 0091 002l 0080
I L L T

I I | [

— .
L L L m 008°L¢

IIIIIIIT

llll—l

—

006°L¢

00082

Lo b Lo

00182
00G-

[llll

,!l!l

lll_l—l

(09s/w)
H4Ua m-3

Lty

008
06-

HOER

T T Al

(=4
(08s/W)
114Q |DIIHBA

= 1

| | 05

(dWiL M oG2) 6961 ‘Aonuor g ———|

0002 0091 0021 0080
T W —100822
0 z—

I

2
o
==
e}
e
0 —

006'L2

000'82

Lllll]ll!ll!lll

0012
006-

o
(09s/W)
H4a M-3

Iil[[\li[l’

(99s/w)
44140 |OO1IBA

(4) yibuaug pleiy

o1jeubpy

*

(4) yibuass plai4

uoibay-3

uolbay - 4

J14aubpy

»*

uoibay-3

uoibay -4



lllTlIII[I[IlT

|W|I||III!III

e e

5 0 [ S 1 I

L 1]

900 —

l
2 = =
(09s/W) (09s
13140 |DO1HIRA Hua

(=1

21,900
21,800

/)
M-3 (4 Uibuass plat

uoibay -4 uoibay -3 a1}aubp|y

t 4
| | | |
1600 2000 0000 0400 0800
—————30 January, 1969 (75° W Time) -+ 31 January, 1969 ———

1
1200

0800

|II||I|I|||IIIIII|

| ’IIIIIIIIIIII

0400 0800

|2 February, I969~—-|

0000

2000

1600

1200

F——————11 February, 1969 (75° W Time)

=4
w

L] b darnad ool [ Feili g
(08s/w) (d9s/W) S & < &
H14Q |DITHIBA Hua m-3 *(’() yibuaiis piai4
uoibay - 4 uoibay-3 o1joubppy

37



F———696I'fipniged p|

0080

0050
T

8¢
(BwIl M oGL)

000¢

696! Aionige4 ¢ ——

0080

'IIII'III]III

IIII—I

0091
T

ke

00¢1
En)

+ T

.4S

v J

G——op

I
L
-

|
p——f—p

Lo lad

Lol

IIIIJ

Ilﬁ_l

D

WEEE Ll’lgl

i
N
i
|
|
I
|
|
|
I
I
|
I
|
I
|
|
I
|
|
I
|
|
|
I
i
|
I
|
|
_
I
|
1
|
I
I
I
|
I
,
|
|
|
|
|
|
I
1
|
|

|
I
|
|
|
|
|
|
|
]
|
|
|

——696] ‘Aionigaq ¢|

0080

00%0

0002
T

0091
T

(SWIL M GL) 6961 ‘AiDnigey 2| ——ndf

0080

002!
T

[llll|||llllllll

lIII|

SS

[ [
G~—G—

Lo loraa g

IIIII

7lll|

P

L

N ————

11 vkl

>
lll[klll [lJLI;JIJII

008"

Lo

00622

00082

001

8¢

008-

0§

(09s/w)
HUa M-3

(09s/W)
147 |DOI}IBA

008°2¢

006°2¢

00082

00182
008-

08

(09s/wW)

(09s/W)
4314Q |BII}IBA
uoibay - 4

(4) yibuays piai4

o1jauboy

*

(£) yibuaus plai4

uolbay-3

uoibay - 4

o1jeubpy

*

H4a mM-3

uolbay-3



TIITTTIIIIIIII

lllY_] rflfl Illll ll[llllllllll

f!lllllllllll]l

M —

0800
7 March, 1969—]
I

I S
s, g =
- g._ﬂ_ i
. 8 8
- L5
c - [~
K] S o 8
e 8 < E R
L - | ¢
:.—.: gj:: = 7 <Z:___
» . RN
0
a2 i 8
n 23 L
-9
£ L
B e
(=]
L 2 u
L S © -
o
= (o] J — < &
I R R SIS S o boahl]s WENL SENEE S FENEE SREEE O AN . NS R
£ $ B8 T 5= & &8 2, S = vg T &= 185 &
(93s/wW) (08s/W) dt & = ~ (09s/wW) (09s/W) & & = 5 |
11Q [D21LIBA Hua m-3 (£) wbuaxg piiy 141Q |021IBA Hug m-3 *(1) yibuass piat4

uolbay -4 uoibay-3 aippubopy uoibay - 4 uoibay-3 o1joubppy

0800

0400

28 March, 1969 ———|

0000

2000

39

1600

1200

f—————— 27 March, 1969 (75° W Time)



o

rTII’J'lIIIIIIIII

IR T S s s SEREOE, Gl VU N R . e S e S e s (s S

RN

S 1S ) o

L
+
|

e s
[

f—

(=)
w

(08s/W)

1140 |DIHIBA
uoibay- 4

(=4
"‘P

900—

o

=500 —
28,100 —

(99s/W)
H4a m-3
uolbay-3

*

1,900 —
21,800

28,000 —

(4) yibuaais plaid
o13ubD|

1600 2000 0000 0400 0800
F———————28 May,I969 (75° W Time) 29 May, 1969

1200

0800

2l
T

l

R0

l

IIIII

!ll'j

IIIIIIIIIIIIII

[CS1ES]

i L0 ]

o
=

| | 13

SS; |SS’

L
-

—3———3

|

|

(=)
>

o
(09s/wW)

114Q [D21440A
uoibay- 4

[
I-'r>

L1
8 L=
w
(o9s/W)
HUd M-3
uolbay -3

[ =3

(=3

w
[

7,900 —

28,100 —
28,000 [—

(£) yibuass pjai4
o1}eubp|y

27,800 L

0400 0800

30 May, 1969 ——

1600 2000 0000
_’_

1200

0800

40

P———————29 May,I969 (75° W Time)



1 1) sl l { L | =il | I l IRl TEdlev{c) I | L
] IE
: Jﬁ
et T =t et
I S
- 13
L 1
— I =1
= | 18
I Wt 1S
|
- ==
. £l
N o
- 18
(=4
= ] g
& oA
— _Il__
=4
- 1
[le] -
= _II_
= N =4
s o o] - Jestimmte | | |l| S
3 < == = sSS
(Y=Y b
(08s/W) (08s/wW) <
HUQ |021BA Hug M-3 L 4) uibuaus ppaiy
uoibay -4 uoibay-3 onaubo

31 May, 1969

Illl_‘

IIIII

2 [ | I

|IIIIIII

IIIII

+

lllLIII[TI_

o | [ o

50

(99s/W)
1414Q |DIIIBA
uolbay - 4

500 —

(=2
o "‘P

(99s/W)
Hua M-3
uoibay-3

[ =3
o S
=%

SE
==}

9
21,800

o~ o~
(4) yibuaus plai4
a1aubopy

1200 1600 2000 0000 0400 0800
6 August, 1969 —‘l

f—————5 August, 1969 (75° W Time)

0800

4



0 0 5

lllll

o

TIII|!IIII

I I,III

|

S% o
(o8s/w)
4414Q D31} IaA
uolbay- 4

L

500—

(o0s/wW)
H4a m-3
uolbay-3

o

|
2

)‘(i) yibusais plai4
J1}eubopy

0400

0800
7 August, 1969 ———

0000
Ja
i

1600 2000

1200

0800
F——————6 August, 1969 (75° W Time)

IIIT_]

3

R

2

<

0800

i

0400

16 October , 1969 ———|

0000

2000

e ] i 15 o P

1600

o

1200

(=3
uw

=P
(09s/W)

H14Q |DIIIBA
uoibay - 4

500 —

S ) T |

(=] g% §§

(oasyw) 1=
Hua m-3
uoibay-3

0800

(4) wibuaus plat

RITENReIY]

=
™

42

—————15 October, 1969 (75° W Time)



TT T[T T T [TrTrr[rrrn) ﬁ_:_______;
] o i
- _ +—

|

(o3 o
B (2]
|||||||||| i N ]
== NR =3

%]
= -1
L iy
-4 I
b N e e e 1O e L
||||||||||||||||||||||||||||||||||||||||||||||||| .
— |__|I
= i
- =
= LT[
& 4
| |__l|.
— 3'

L1l - a9 Lo

= 5 U Y O
(08s/W) (oes/w) I & X b~
+4Q |DIIHIBA HJa m-3 xﬁxv yibuauys pai
uoibay- 4 uoibay-3 o1joubp

2000 0000 0400 0800
F—————16 October,1969 (75° W Time) I7 October 1969 —

1600

1200

=4
w

L L = Hi _ _ =1 1ol |l _ _ [RIF | G (o i | _ sl _.__
1 o
L 8 LS, S 05 0 O SN 0 N W et T SR SR L i G.-.Z-.
—- . I R S S MR +FI

w
L i
L -
- % o
e e e e e e e e ——————————— e ———— S —— -=
n
— LTI
L | 5
L 14
2 W[
cete b s b s la ____
1. 2 9. %2 1 ¥ 0
(98s/W) (ossyw) 1 F & & K
H14Q [DO1}4BA H4a M-3 *?3 yibuaug piai4
uolbay- 4 uoibay-3 o1joubopy

0400 0800

I8 October, |969~——-‘

1600 2000 0000
o
i

1200

0800

F—————17 October, 1969 (75°W Time)

43



=4
w

T T T I =Y Y L
T rrrr] [T T TTT] | ’ I , T %
-~ L9 —8
1 ] o
1 [ =i ~
I A L - R ARG, e )
S B
B T 1% 2
o
= — )
o N~
= _{_ =
o
= _8_11_
L S
- o |
o
b »D— =4 -
L5 .
= —
- 3 18 s
O S SIS ° 55/ DR SRR : . S E
L SRR | IR A 4 1. €
LTSy i (5
v re}
-~ o
- =
= + -8 Q
s E
e =
i 7 S
=
= + 4 &
5
- 48 o
1 ]
|I|!Iilll'lillI!HJIIIHIIIIII 8
T mE FTTRETTE g
(08s/W) (09s/W) & & &
H14Q |021449A HHa M-3 x('() uibuas platd
uoibay -4 uolbay-3 o14oubD|N

| S B I 1‘!7 ’ IR T l—!—l ( T TT L JEE | = I|[
e i
L 8
— _J!__
n 11
— 4’_—
- 1
L ;3 -
— :: ...i__
5 3
8 <
a0 2 =
T T 3
= W % ¥ T
Er St ST e el R e L
% o
. l
r I
B |
e e L b Lover b Ll
FCOTETREY T, WE .F =18
(09s/W) (99s/W) - & N &
H14Q 10214I8A H4a M-3 *('() ybuass pial
uolbay- 4 uoibay-3 o1jaubpiy

1600 2000 0000 0400 0800
I3 March 1970 ——

1200

0800

uls
-+

44

F——————12 March,I970 (75° W Time)



Publication Notice

WORLD DATA CENTER A - UPPER ATMOSPHERE GEOPHYSICS REPORT UAG
(Prepared by World Data Center A, Upper Atmosphere Geophysics, NOAA, Boulder, Colorado)

These reports are for sale through the Superintendent of Documents, Government Printing Office,
Washington, D. C. 20402. Subscription price: $9.00 a year; $2.50 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., Checks and
money orders should be made payable to the Superintendent of Documents.

Upper Atmosphere Geophysics Report UAG-1, "IQSY Night Airglow Data" by L. L. Smith, F. E.
Roach and J. M. McKennan of Aeronomy Laboratory, ESSA Research Laboratories, July 1968,
single copy price $1.75. [Catalog No. C52.16/2:1]

Upper Atmosphere Geophysics Report UAG-2, "A Reevaluation of Solar Flares, 1964-1966" by
Helen W. Dodson and E. Ruth Hedeman of McMath-Hulbert Observatory, The University of Michigan,
August 1968, single copy price 30 cents. [Catalog No. C52.16/2:2]

Upper Atmosphere Geophysics Report UAG-3, "Observations of Jupiter's Sporadic Radio Emission
in the Range 7.6-41 MHz, 6 July 1966 through 8 September 1968" by James W. Warwick and George
A. Dulk, Department of Astro-Geophysics, University of Colorado, October 1968, single copy
price 30 cents. [Catalog No. C52.16/2:3]

Upper Atmosphere Geophysics Report UAG-4, "Abbreviated Calendar Record 1966-1967" by J. Virginia
Lincoln, Hope I. Leighton and Dorothy K. Kropp, Aeronomy and Space Data Center, Space Disturb-
ances Laboratory, ESSA Research Laboratories, January 1969, single copy price $1.25. [Catalog
No. €52.16/2:4]

Upper Atmosphere Geophysics Report UAG-5, "Data on Solar Event of May 23, 1967 and its Geophys-—
ical Effects" compiled by J. Virginia Lincoln, World Data Center A, Upper Atmosphere Geophysics,
ESSA, February 1969, single copy price 65 cents. [Catalog No. €52.16/2:5]

Upper Atmosphere Geophysics Report UAG-6, "International Geophysical Calendars 1957-1969" by
A. H. Shapley and J. Virginia Lincoln, ESSA Research Laboratories, March 1969, single copy
price 30 cents. [Catalog No. €52.16/2:6]

Upper Atmosphere Geophysics Report UAG-7, "Observations of the Solar Electron Corona: February
1964-January 1968" by Richard T. Hansen, High Altitude Observatory, Boulder, Colorado and
Kamuela, Hawaii, October 1969, single copy price 15 cents. [Catalog No. C52.16/2:7]

Upper Atmosphere Geophysics Report UAG-8, '"Data on Solar Geophysical Activity October 24-
November 6, 1968", Parts 1 and 2, compiled by J. Virginia Lincoln, World Data Center A,
Upper Atmosphere Geophysics, ESSA, March 1970, single copy price (includes Parts 1 and 2)
$1.75. Part 1 [Catalog No. C52.16/2:8/1], Part 2 [Catalog No. C52.16/2:8/2]

Upper Atmosphere Geophysics Report UAG-9, "Data on Cosmic Ray Event of November 18, 1968 and
Associated Phenomena" compiled by J. Virginia Lincoln, World Data Center A, Upper Atmosphere
Geophysics, ESSA, April 1970, single copy price 55 cents. [Catalog No. €52.16/2:9]

Upper Atmosphere Geophysics Report UAG-10, "Atlas of Ionograms" edited by A. H. Shapley, ESSA
Research Laboratories, May 1970, single copy price $1.50. [Catalog No. €52.16/2:10]

Upper Atmosphere Geophysics Report UAG-11, "Catalogue of Data on Solar-Terrestrial Physiecs",
compiled by J. Virginia Lincoln and H. Patricia Smith, World Data Center A, Upper Atmosphere
Geophysics, ESSA, June 1970, single copy price $1.50. [Catalog No. €52.16/2:11]

Upper Atmosphere Geophysics Report UAG-12, ""Solar-Geophysical Activity Associated with the
Major Geomagnetic Storm of March 8, 1970", Parts 1, 2 and 3, compiled by J. Virginia Lincoln
and Dale B. Bucknam, World Data Center A, Upper Atmosphere Geophysics, NOAA, April 1971,
single copy price (includes Parts 1-3) $3.00. [Catalog No. C55.220:12/Pt 1, Pt 2,1Pt 3]

Upper Atmosphere Geophysics Report UAG-13, "Data on the Solar Proton Event of November 2, 1969
through the Geomagnetic Storm of November 8-10, 1969", compiled by Dale B. Bucknam and J.
Virginia Lincoln, World Data Center A, Upper Atmosphere Geophysics, NOAA, May 1971, single
copy price 50 cents. [Catalog No. €55.220:13]



Upper Atmosphere Geophysics Report UAG-14, "An Experimental Comprehensive Flare Index and its
Derivation for 'Major' Flares 1955-1969", by Helen W. Dodson and E. Ruth Hedeman, McMath-
Hulbert Observatory, University of Michigan, July 1971, single copy price 30 cents. [Catalog
No. €55.220:14] ‘

Upper Atmosphere Geophysics Report UAG-15, "Catalogue of Data on Solar-Terrestrial Physics",
prepared by Research Laboratories, NOAA, Boulder, Colorado, July 1971, single copy price
$1.50. (Supersedes Report UAG-11, June 1970.) [Catalog No. €55.220:15]

Upper Atmosphere Geophysics Report UAG-16, "Temporal Development of the Geographical Distri-
bution of Auroral Absorption for 30 Substorm Events in each of IQSY (1964-65) and IASY (1969)"
by F. T. Berkey, V. M. Driatskiy, K. Henriksen, D. H. Jelly, T. I. Shchuka, A. Theander and

J. Yliniemi, September 1971. [Catalog No. C€55.220:16]

Upper Atmosphere Geophysics Report UAG-17, "Ionospheric Drift Velocity Measurements at Jicamarca,
Peru (July 1967 - March 1970)," by Ben B. Balsley, Aeronomy Laboratory, National Oceanic and
Atmospheric Administration, Boulder, Colorado, and Ronald F. Woodman, Jicamarca Radar Observatory
Instituto Geofisico del Peridl, Lima, Peru, October 1971. [Catalog No. €55.220:17]
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