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ABSTRACT

A search of 5,000 Mars plates in the Lowell Observatory collec-
tion yielded 28 groups of plates on which the local positions of
well-defined bright clouds or cloud groups could be followed on a
daarly basis. These groups of plates were from fifteen different
oppositions of Mars, stecting from 1907 end ending with 1958. Bach
group of plates covered a time period of at least two days and up
to 29 days. The position and extent of all associated clouds
(whether appearing to show motion or not) were plotted on Mercator
Progections with the help of a projection plate reader especially
designed for planet image studies of this kind.

The 28 groups of plates yielded 95 cloud histories. More than
half appeared to be relatively stationary and sometimes recurrent.
Others show definite motion well in excess of observational errors,
but sometimes follow paths that partly double back upon themselves.
The mean velocity for non-stationary clouds was found to be 5.6 kil-
ometers per hour, and the most commonly cccurring direction was
eastward, particenlarly =zt high latitudes. A compariscn with earlier
work leads us to believe that most of the previous observations of
Martian-cloudrmotions are spurious.

Although we have used the traditional term "cloud" 4o describe
the bright transient patches 1o which this study pertains, we do not
attempt to say whether they are truly clouds of suspended particles
or are transient local brightenings of the surface. Our distinction

between stationary and non-stationary clouds should not be construed
as resolving this guestion.



INTRODUCTION

The Lowell Observabory collection of Mars photograohs includes
about 5,000 plates taken through various color filters since the
turn of the century. These plates were taken at Lowell Observatory
in Flagstaff and also during Lowell expeditions to Chile and South
Africa. The collection was searched for dastinct bright clouds wthese
positions and positional changes could be followed {rom day to day
over a period of time. Twenty-eight suitable groups of plates were
found. These were from fifteen different oppositions of Mars, start-
ing with 1907 and ending with 1958. Each groun of plates covered a
time period of at least two days and up to wwenty-nine days,

The study was limited to the smaller and more discrete types of
clouds, since those covering broader areas are more difficult to map
to the accuracy needed for comparing the positions and configurations
seen on various plates. The study was also limited to clouds well
within the visible disk so as to maintain a high order of accuracy.
Limb clouds and polsr clouds were avoided, because the appearance of
rapid changes in those regions may be deceptive.

For the purposes of this study the term "cloud" is applied %o
any distinctively bright Martisn ares which is not a normal tone of
the surface feature in that area. We do not really knov whether
these are truly atmospheric features or a transient lighter colora-
tion on the surface of the planet. The lack of detectable movement
suggests that at least some of them may be surface phenomena. Bright
areas within Hellas and Elysium were included on several of the maps.

PROCEDURE
The first step was a plate-by-plabe search for those Mars plates
which had clouds that could be mapped. Small sketch maps showing the
approximate configurations and locations of all clouds were made for
each plate. All readable plates were included, regardless of the
Tilter color.

The sketch maps were then revieved to determine which plates
showed clouds that might be related to clouds seen on other plates
within g reasonable time span. All possible relationships were in-
cluded, regardless of the motion or non-motion that appeared to be
indicated.

The planetary image projector described in Part A of our final
report (see especially Figures 2 and 3 of Part A) wes used to map . .—
clouds from the selected groups of plates. Each projected Mars image
was adjusted in size, orientation, and position to fit a transparent



coordinate graticule superimposed on the projection screen. This
graticule was an orthographic projection grid with latitude and
longitude lines at intexrvals of 10 degrees. Different orthographic
graticules were used to accommodate different ti1lt angles of the
Martian axis (in steps of 2 degrees) with respect 4o the line of
sight.

The clouds were first outlined with a gresse-pencil on a trans-
parent plastic sheet covering the projection screen. This outline
was then transferred to a Mercator projection by draving 1t on a
transparent plastic sheet covering a sliding Mercator graticule on
top of a Mercator map of the Martian surface. The sliding Mercator
graticule, with 10-degree intervals in both coordanates, was placed
so that the location of its central meridian on the map corresponded
with the centrsal mweridian in the photograph. Thus the Mercator
projection lines corresponded with the orthographic projection lines.

Final maps were compiled from these plastic overlays. All
together, there are 29 final maps, one for each of the 28 selected
groups of plates, except for one case that required two maps to
represent the situation completely. When several plates taken
during the same day showed the same cloud in sbout the same position,
these cloud outlines were averaged in size and position to show a
gingle symbol for that date. Clouds which could not be related to
the others were usually omitted.

CLOUD MAPS

Each of the 29 attached maps covers only a part of Mars. They
are all at about the same scale, namely, 1:50,000,000 at the equator,
Bach includes a small bar scale vhich gives the scale in kilometers —-
at the equator and at 20° and Lk0° latitude away from the equator.

The maps have been oriented with north at the top and areographic
east to the right. Longitude is numbered from 0° to 360° in a wes-—
terly direction. Since we used: Mercator projections, azimuths may
be drawn as straight lines.

The base map of the Martian surface is taken from the NASA-Air
Force chart "Mariner 69 Mars Chart (MEC-2)" drawn at Lowell Observatory.
The projection lines at 10-degree intervals have been included from
this map, but feature names hav~ been omitted.

Each cloud symbol on the maps is listed below the map, together
with the date of the photographs on which it appeared. The listing
also includes the number and color of the photographs associated with
each symbol. On days for which more than one symbol has been mapped,
the list indicates which symbols were derived from the same (common)
plates and how many plates were in common, : -



Each different number on a symbol represents a different Martian
day in chronological order. These days are not necessarily consecu-
tive. Gaps between dales arise, either because plates were lacking
or because the available plates were not of readable guality. There
was no clear-cut case of a cloud totally disappearing one day and
reappearing the next.

The lower-case letters are an aid in referencing groups or clusters
of symbols. The groupings of symbols and the assigning of letters to
these groups have necessarily been somewhat arbitrary.

CONCLUSIONS

From an examination of the 29 attached maps, we find that there
appear to be 95 usable cloud histories. This is the number gleaned
from 97 mapped symbol groupings, after five cases of doubtful asso-
ciation were omitted and after three of the symbol groups were each
split into two probable cases.

Of these 95 selected cases, 52 appear to be relatively stationary,
while the remeining 43 show evidence of motion. A cloud was regarded
as stationary if its mapped locations from a sequence of dates remained
unchanged within the accuracy of measurement. The cloud on Map Sheet
¥o. 1 is a good example of this stationary class. 1In uncertain cases,
the criterion for calling a cloud "Stationary" was that the first and
last positions be within %00 kilometers of one ancther.

For the 43 clouds regarded as showing evidence of motion, veloe-
ity vectors were measured on the basis of the {irst and last positions.
In some instances, such clouds moved first in one direction and then
doubled back in the opposite direction, so that the net displacement
between the first and last positions was less than the total excur—
gion. In cther cases the displacements vere progressively in one
direction, and the total motion was many times larger than any pos-
sible measuring error. Moreover, some of the moving clouds are found
on the same sets of plates as stationary ones., sc that there can be
no question gbout the motion of one relative o the other.

There is an occasional case for vhich it might be debated whether
the mapped positions all represent the same cloud history or whether
moe then cne cloud was involved. In our opinion, such cases of
multiple identity are unlikely among the 95 selected.

. Velocities based on the first and last positions of a cloud
are vulnerable to mapping errors unless the time span of observation
was long enough. We decided to confine velocity analysis to 35
cases (among the total 43) for which observalbions spanned more than
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T2 hours. These 35, taken together with the 52 clouds regarded as
stationary., provide a high-accuracy sample of 87 clouds that yield
the histogram in Faigure 1. The mean velocity for all 87 clouds is
2.25 kilometers per hour. The mean velocity for the 35 non-stabtionary
cases alone 1s 5.60 kilometers per hour,

The histogram in Figure 2, which includes all 95 original cases,
shows that bright Martian clouds do not occur randomly over the whole
planet. Only one-fourth of them occurred 1n the southern hemisphere.
Almost half of the clouds are found in a relatively narrow belt be-
tween the equator and 20°N latitunde.

There also seems to be a partial avoidance of the darker areas
on Mars. Roughly 25 percent of the Martian surface between -60° and
+60° latitude can be regarded as dark area, and it was found that
only eight clouds (fewer than 10 percent of the sample)} substantially
overlaid such areas. The latitude effect in Figure 2 could, of course,
be merely a manifestation of this dark-area avoidance, because a large
percentage of the dark area of Mars lies in the southern hemisphere.
The avoidance of dark areas cannot be an observational selection
effect, because the visibility of bright clouds will be greater—-
not less—-over dark areas than over light areas.

Figure 3 shows that somewvhat more clouds move east and west
than north and south. This diagram represents the number of cases
falling within each 45° sector of the compass. The sample was
limited to the 35 non-stationary clouds observed for 72 hours or
more. On average, those moving eastward are a little farther from
the eguator than those moving in other directions. The sample is
not yet large enough to delineate a complebte atmospheric circula-
tion pattern. This is one of the goals of the Planetary Patrol
Program.

Previous observations of Martian cloud movement were revieved
by F. A. Gifford, Jr., in the October 196L issue of the Monthly
Weather Review. Gifford tabulated 36 velocities and directions of
motion that had been reported by various observers since 1873. Many
were derived from visual observations, and twenty of the 36 were
based on the appearance of clouds at the limb or terminator. The
mean of Gifford's tabulated velocities i1s 36 kilometers per hour,
which is more than six times larger than the mean of our values
derived from more careful measurements in the present study. The
highest single value in Gifford's list is 124 kilometers per hour
{credited to Observatoires JarrynDesloges), and it 1s more than
eight times larger than the highest velocity found in the present
gtudy. The predominant direction of motion in Gifford's last is
westward-—just opposite to that found in our work. 1t appears to
us that most of the earlier work must have been subject to very large
observational errors that led to unrealistic results having little
relation to what is actually happening on the planet. —
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bIRECTIONAL DISTRIBUTION OF MARTTIAN CLOUD MOVEMENTS
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Pigure 3. Diagram showing the relative numbers of bright
Martian clouds moving in various directions. Each bar
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sechbor of the compass. -



INDEX TO SEEETS

A

Sheet No. ' | -~'"Apparition . . + Areographic Locations
1- 1907 200° - 320°; 20°S - LO°N
2 1907 20° - 160°; 20°S - LO°N
3 1920 200° - 320°; 20°S -~ hLO°N
h 1920 20° ~ 160°; 20°5 - LO°N
5 1922 320° - 80°; Lho®°Ss -~ 20°N
6 igz2h 200° - 320°; L0o°8 -~ 20°N
7 1926 20° - 160°; 20°8 -~ Lo°N
8 - 1926 320° ~ "80°; L0O°S ~ 20°N
9 1931 20° ~ 160°; 20°S ~ LO°N

10 1935 200° - 320°; 40°S -~ 20°W
11 1935 . 60° ~ 200°; 0° - LO°H
12 1935 200° ~ 320°; 40°S -~ 20°N
13 1935 20° - 160°; 20°S - LO°N
1lh 1937 200° ~ 320°; 40°S - 20°W
15 1937 20° - 160°; 20°S -~ hO°W
16 1937 220° -~ 340%; 20°8 - LO°N
17 1937 Lo® ~ 200°; 0° - 6O°N
18 . 1939 20° « 160°%; 20°8 - LO°N
19 1939 200° - 320°; 40°S - 20°N
20 1941 100° -~ 220°; 60°8 - O°
21 > 1943 200° -"320%; L40°S -~ 20°N
22 1950 20° - 160°; 20°S - ho®m
23 1952 200° ~ 320°; L0O°S - 20°N
ol 1952 20° - 160°; 20°S - ho°N
25a 1954 - 20° ~ 160°; 20°S -~ hLo°N
25b 195k 20° - 160°; 20°8 - LO°N
26 . 1958 200° - 320°; L0°S - 20°N
27 1958 20° -~ 160°; 20°S -~ LO°NW

28 1958 200° - 320°} 40°S - 20°N

1
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3 yellow

b yellow
3 yellow (2 in common with a)-

ith c)

2 yellow (1 in common with_Bb) -
2 yellow (1 in common with 4)

1 yellow (in common with c only)

1 yellow (not in common)

2 yellow
2 yellow

2 yellow (1 in common w
1 yellow

ith-b only)

in commuon wi

(

. 1 orange
2 yellow {in common with a only)

1l yellow
1 yellow

20 July

1l yellow

Ta

21 July

.
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NOTES

The overlapping of groups b and ¢

are not from common plates.

i

H

is misleading since Sh and Sc
loser to 3b than

Sheet. .2

is ¢C

Note also that 2¢

s to 3ec, which in turn is &lightly closer to 54 than 5c.

t i

overlaps Sheet 1 in time,
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SHEET NO. 3 (continued) 1920

Dates Symbols No. of Plates by Color
29 May 10b
10c{ -
104 1 yellow
101

NOTES :

This sheet combines plots made from two groups of plates taken
T gbout a month apart. The groupings seem related, even with a gap of
nearly three weeks in the observations. The cluster at f over
Elysium is even tighter lhan that shown on Sheet 1, Its position is
nearly the same, but centered slightly to the west. Sheet 4 falls
within the time span of Sheet 3,
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2 yellow

2 green, 1 yellow, 1 red

2 red

—NM

10 July

11 July
13 July

NOTES

C. Sliypher

El
The Photographie Story on

ludes plots from three plates used by

inc

This sheet
as examples of storm movement

page 107.

Mars,

is

it h

The plots from the pair

irly good asgreement, as are those

each day.

fa.
nd day,

*

He selected one plate for

in

irst dsy are i
For the seco

s

of plates from the £

the "yellow"

Slipher selected

late was one cont

ird day.

m the th

fro

lar to

The other three

s

.

, simi

loud

inuous ¢

.

is p

The plot from th

plate.

but smaller and not extending as far north.

E]

synbol 2
plates appeared to each show two separate clouds,

One of these clouds

plotted close to the same as symbol 1, and the other-about the same as

symbol 3.

belween plots from all

1s & compromise

Symbol 2 as shown

four plates.
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. SHEET NO. 11 { continued) 1935

Dates | Symbols Ko. of Plates by Oolor
1k April 6a
be } - 1 blue
6f
19 April Te, 1 blue, 1 yellow
20 April 8a 1 blue, 3 yellow (blue, 2 yellow
- in common with e)
. 8e -k blue, 3 yellow
. 8 . . 2 blue, 3 yellow (2 blue, 2 yellow
- . Ca . in common wrth e)
T Bg ] 1 yellow (in common with & only)
21 April T ’
b gg } 1 yellow
23 April . lof
= _ 1og} 1 blue, 1 yellow
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No. of Plates by Color

-~ =2 yellow (2

Symbols

Dates
9 May

29 April
1 May

SHEET NO. 15



. SHEET NO. 15 (continued) 1937

Dates - Symbols No. of Plates by Color
14 May T . * 1 blue, 1 yellow'

17 May . -8 - 1 blue, 1 yellow

I
4

NOTES:

Symbols 3b and Ub overlap group &, but there are no plates in
common. Lb is from blue plates, while g is from a yellow plate.
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 SHEET NO. 17 (continued) 1937

Dates Symbols o. of Plates by Color
T June ) fa. 2 blue, 1 yellow -
gg } : 1 blue {in common with a)
y . 1
9 June - Ta
" Td i 1 blue
. + Te . -
11 June Ba “ - ’
- - Bdf 1 blue, 1 yellow
- 8e R .
13 June a
3 ge } .2 blue
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SHEET NO. 18

No. of Plates by Color

Symbols

Dates

i1

].a}

18-19 July
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SHEET NO. 18 (continued) ’ 1939

Dates Symbols No. of Plates by Color
26 July $2 } 1l yellow
27 July ‘ g; } 1 red
29 July Qa 1 yellow (in common with b,d)
9b 2 yellow, 1 red
94 »1 yellow, 1 red (in common with b)
31 July 104 1 blue
31 July- 114 2 yellow (in common with e)
1 August lle 3 yeliow, 2 red
1 August izd 1 blue
6 August 134 1 blue

NOTES:

Some of the plates used were taken at Lowell Observatory and
some in South Africa. The time difference betwveen dates is not uni-
form since a separate '"day-number" has been designated for the plates
from each observatory. The plates from Flagstaff are days 8, 9, 10,
12, and 13. All of the others are South Africa. There are only
sixteen hours bebtween days 10 and 11, and only Tive hours between
days 11 and 12.
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No. of Plates by Color

Symbol

Dates

-

-

1 yellow
1l yellow
1 yellow
1 yellow
1 yellow
1 yellow (in common with ¢)
2 yellow

2b
3a
ha
58
6a
6e

1s
28

28 September
20 Septeumber
3 Qctober
L Oclober
- 5 October
T October

.
.

ROTES

, and 5 were also used by
The Photographic Story to

]

The three plates used for plotting 3,
* E. C. Slipher on page 119 of his book Mars,

day gap to the prior days
der time span demonstrates

three-

is &
but th

There

shown and & one-day gap to day 6

demonstrate cloud movement.
the complexity of the situation.

is wi
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3 yellow
common with b)

2 yellow, 1 green, 1 blue {in
2 yellow, 1 green

1 green, 1 blue
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No. of Plates by Color

la
1b
lc
2a
2b
Z2c
38
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from a month later, but was

18

e2

Datles
16 February
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17 March
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SHEET NO. 25z (continued) 195k

Dates Symbols No, of Plates by Color
26~27 June Ta yellow, 1 blue {in common with b)

2
b - 2 yellov, 2 blue
1

Te blue (in common waith b,f,z,h only)
74 1 yellow (in common wath a,b,z only)
Te 1 blue (in common with h only)
T 1 blue {in common with b,c,g,h only)
Tg 1 yellow, 1 blue
Th 2 blue
. Ti 1 yellow (not common to any)
28 June by -~
g? 2 blue
8g

2820 June See Sheet 25b,

it

NOTES :

Sheet 25b is a direct continuation of 25a. They were divided into
two sheets to avoid congesition of symbols so that they would be legible.
The numbering of days comtinues from one to the next. The designation
of groups of symbols by lower-case letters is meintained using the same
letters, except that Sheet 25b has no group J.
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in common with h only)

with h)

.

in common wi

]
I
a1

4

2 blue (not common to any)—
yellow, 1 blue
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SHEET NO. 25b (continued) 195k

Dates Symbols No. of Pletes by Color
6 July 16a
‘ 160 b 1 y‘ell-ow
T July 1To
17¢ } 1 yellow
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fA chronological table of plate idenlifications,
with the longitudes of their central meridians
;(LCM), listing sheet numbers and cloud symbol

. Gesignations.



PLATE ID

0T 07
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o7 o7
o7 o7

==

M 07 07
M 0T 07
M O7T 07
M 07 O7

M 07 0T
M 07 07

- M 07 07
M 07 0
MWOT o7

.M 07 07
M O7 O7

.M 07T 07

‘¥ 07 07
M 0707
M 07. 07

M 07 07

_11 f 0334

11
11
12
12
12
12
12
12
12
12
13
13
13
13
i3
13
1h
1k
1k

Y

Y

Y

h4

Y

Y

Y

MOTO7T 15Y

M 07 07 15 ¥

ohoB
0543
0333

oo

0615

0621

0725
'0733_:
0825 .
0830 ‘
03h3
ols3

0538
0618
0656

0803

0k00

0623

0718

0328

0428

LCM

197

210 «

po8 *

168

204
ool
s

T on

ol
258

257

180

97
5087 -

217

00T ‘ _
"ol

176
210
22k

161'

77

_?héet
Sheet
Sheet
Sheet
Sheet

Sheet

‘Sheet

Sheet
Sheet
Sheet

Sheet

. Sheet

Sheet
Sheet
Bheet
-Sheet
Sheet
Sheet

Sheet

.-Sheet

Sheet
Sheet

Sheet

o
Ho.
No.,
Ko.
No.
No.
No.
N;.
No.
No.
No.
No.
Ho.

No.

No.

No.

No.

No.

No.

No.

Nos
No.

No.

Symbol
Synihol
Symbol
Bynbol
Symbol
Synbol
Symbol
Symbol
Symbol
Bynbol
Symbol
Synbol
Symbol
Symbol
Symbol
Symgpl
Symbol
Symbol
Symbol
Symﬁol

Symbol
Synbol

Symbol

w

£ =W

la



PLATE TD

MOT OT 15 Y

M o7
M o7
M o7

M 07

M 0T

M o7

M O7

07
; M 07
-LM ot
M 07
M 0T

M o7

M o7
M o7

. M o7

o7
o7
07
o7
o7
o7

o7

o7

‘07

o7

07

o7
071

o1

o7

-07
o7

o7
oT
o7

15 Y
‘16 Y
16 Y

16 Y

16 Y

16 Y
16 Y
17T Y

iT X

17T ¥

7T ¥

ity
i7 %
’lT Y
18y
8 Y

8y

8y
1% O

19 ¥

0523

0738

oL23

0506
05k3 .

0613

0708
083k

0238

0L08
0518

0546

0708
0709

0833
0055
01k8

0648

0816

olh2

0533

LCM

187 °

2e2

- 163

17k

. 183

" 190

20k

s a25

130

175 .

195 °

195

097
107

181

202

__1h2

' Sheet

Sheet
Sheet
Sheet

Sheet

Sheet
Sheet

Sheet
Sheet

Sheet

Sheet

+ Sheet

- Sheet

152 .

- 168

- o5

a

152

| Sheet
Sheet

‘Sheet

Sheet

Sheet

Sheet

Sheet

Sheet
Sheet

Sheet
Sheet

Sheet

' Sheet

- Sheet;

No.
No.

No.
To.
No.
No;
No.

No.
No.

No.

No.
No.

Wo.
No.
No.

No.
No.

No.
No.
No.
No.
No.

No.

Fo.

No.

No.

Yo,

1, Symbol

2, Symbol
1, Symbol
2, Symbol
2, Symbol

1, Symbol
2, Symbol

1, Synbol
2, Symbol

1, Symbol

1, Symbol
2, Symbol

2, Symbol
2, Symbol
2, Symbol

1, Symbol
2, Symbol

1, Symbol
1, Symbol
1,‘Symbol
2, Symbol
2, Symbol

1., Symbol
2, Symbol

1, Symbol

2, Symbol

2, Symbol

5
la

5

2c

2a, 2¢ -

28, 2c¢

28

2a
3¢, 34
3b5 30 -

3a

3a, 3b

ha
ka

hig,

5b

Sb, 5d



PLATE ID

MOT 07T 19 ¥

M o7
M 0T

M OT

M 20
"M 20
M 20
M 20

M 20

M 20

M 20
M 20
M 20

M 20

M 20

20

20

20

20

R R R R
o
o

20

Z;

20

o7
ot
o7

Oh
Oh
oh
ok
oL
ok
Ok
05
05
05

05
05
05
05
05
05
05
05

05

NASHD 4
20 Y

21 ¥

22 Y
23 Y
23 Y
23 Y
2L ¥
2k ¥
2k Y

02 ¥

ok Y.

ok R

05 Y

o7 ¥

08 Y

16 ¥
6Y
23 Y
23 ¥
23 Y

25 Y

06ho -
0712 -
0348

0712

ohhsui

0457

0832

0843
ollLs

0511

0519
0530
oshé
0855

0655

0330
0650

0654 °
OT70k -

0kh30

0533
062

6321

LCM

168

175

118

159

23h

229

282

28k -

218
22N
206

i59
145

192

15k

086

125

056
058
319 -
334

320
283

Sheet

»" Sheet

Sheet

Sheet

. Bheet

Sheet

Sheet

X Sheet

- Sheet

Sheet

Sheet

Sheet

r

Sheet

Sheet
Sheet

Sheet

" Sheet

Sheet

Sheet

‘ Sheet

N ﬁSheet

Sheet

Sheet

Sheet

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.
No.

No.

No.

NO.

No.

No.

Wo.

No.

No.,

No.

Symbol
Symbol
Symbol

Synibol

Symbol
Symbol
Symhol
Synibol
Symbol
Symbol
Symbol
Symbol
Symbol

Symbol
Symbol

Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol

Symbol

S5a,
5a,

6a

Ta

if

2b,

24,

2a,

3T

3t
3f
la,
28,

ke
28

3a,

kb,

obs

6d

6d

Sa
5a
5b
Ga

5¢
5¢

27

er

lb, lc

ob, 2¢

3b, 3¢

Sc, 54



PLATE ID

M 20 05

M

M

2 o2 oz OB OB OB B =

2 o= = =

. M

20
20

20

o2
22
22
22
22
22
p2

22

2k
2k
el
2l
2k
2k

05
05
05

o7

o7
o7
o7
07
o7
o7

0T7.

08

08
08
08
08
08

26 Y (1):\

2r ¥
28 Y

29 Y

0y

107

11“&
11 R
11 G
11 G
13 R
13 ﬁ
09'Y
09 Y
09 R
lO-Y
10 Y

0¥

M 2k 08 10 ¥

H

M 26 10 13 B

ohoﬁ
oh2§
okas

0530
0604

o716 .

~

.

_ 0h6

0503

0605
0626:

0643

0502

0620 <

0TLT

0809

0932

LCM

276

271

261

037

022

- 037

003 |

ol

N ohs
022

082

265

" 87

0640 .

0657,
0831

0900

0730

"M gh 08 10 Y 1022 |

t

236,

239

" 263
269 l_

290

l‘ 138

Sheet
Sheet
Sheet

Sheet

Sheet

Sheet

Sheeb

" Sheet
Sheet

Sheet

Sheet

Sheet

Sheet

Sheet

Sheet

Sheet

Sheet

Sheet

_Sheet

Shee%

Sheet

No.
No.
No.

Ho.

No.
No.
No.
No.
Yo.
o.
No.

No.

No.
No.
No.
No.
No.
No.
No.

Ho.

No.

23
3s
5
2
2y

5s

23

s

-

w

-

-

-

-

(L]

Ts

o O (8 (20, L2 [9)% Lua Lep
- w

+

Symbol Ta, Td, Tf
Symbol 8a, 8¢, 84, 8e, 8f
Symbol 9a, 9c, 94, 9e, Of

Symbol 10b, 10c, 104, 10f

Symbol 1
Symbol 1
Symbol 2
Symbol 2
Symbol 2
Symbol 2
Symbol 3

Symbol 3

Symbol 1
Symbol 1
Symbol 1
Symbol 2
Symbol 2
Symbol 2
Symbol 2
Symbol‘E

1
t s

Symbol l=a



PLATE ID

26 10
26 10
26 10
26 10
26 10

26 10

=2 B B OB =2 =2 &B. =

26 10
26 10
26 10
26 10

26 10

2 =2 B =

26 10

=

26 10
26 10

26 10

2B & =

26 10
26 10
26 10

26 10

A -

[

-

26 10 13 B

13 B
13 B
13 B
1k B
1h B
14 B
ik B

15 B

18 B

8 B

otk

085k
0913
101k
073k
0758
0818,
0900
061

0613

LCM

143

159
163
178

131

1h8

‘ 151

0655

19 B 1045 ' °

19 B
21'3
21 U
21 B
23 B
26 B
27 Y

28 B

1128, "

0935
1121
1127
0602

101k

0500

0531

26 11 03 B 0248.

M 31 01 31 B 0337

M 31 01 31 B 0809

4 123 )
- t“

‘ ohg

136

102

075

085

133

143

098

126
028

06k

338

337

]

/

099
16h

1.

1

v

Sheet

Sheet

Sheet

éheet
Sheet;
éheet
Sheet
Sheet
Shee§
Sheet
Sheet
Sheet

Sheet

Sheet
"Sheet

'Sheet

Sheet

* Bheet

. Sheet

Sheet

Sheet

Sheet

Sheet

No.
No.
HNo.
No.
No.
No.
No.
Yo.
No.
No.
Ko,
No:
No.
Ne.
No,
No.
HNo.
Yo.
No.
Ko.

No.

No.

No.

Ts Symbol
T,-Symbol
T, Symbol
T, Symbol
T, Symbol
T, Symbol
T, Symbol
T, Symbol
T, Symbol
T, Symbol
T, Symbol
T, Symbol
T, Symbol
T, Symbol
T, Symbol
.TT, Symbol
8, Symbol
T, Symbol
8, Symbol
8, Symbol

8, Symbol

9., Symbol

Q. Symbol

lsa

la

la
la
2a
2a
2a

28

Sa,
5a,

6a,

6a,

la,

5bs‘50
5b, 5S¢
6a

6b, 6c

b



PLATE ID

"M 3102 02B

. M 31 02

L

¥

M 31 03
M 31 02 09
09
M 31 02 10

M 31 02 10

M 35 03 23

M 35 03 23
M 35 03 23
M 35 03 27
M 35 03 29
M 35 03 30
M 35 ok 02

M-35 0k

M 35 ob 10

M‘35 ok 10

+

M 35 04 10

H -

M 35 o 11
M 35 ob 11
M 35 ok 11

M 35 ok 11

M 35 0ok 11

09

Y

B

X

Y

b4

LCM
oLkl 097 "
0325 oOLT
0352 023 .
olsT 038
0515 035'
0909 092
0652 336
0827 .. 359
0951 020
oglo - 3h2
1216 . - 002
0%5'.'%6‘
o8k 217
o5k 189
ok11 8 1h0;
0502 .. 153 ;
0624 {_173'
051f' a 148 f
o54: . ask -
055 157
o2 | 119
o7k~ ¢ 185

Sheet No. 9, Symbol 2c

Sheet No. 9, Symbol 3b

-Sheet No.

H

Sheet No.

Sheet No.

Sheet No.

Sheet No.
Sheet No.
Sheet Ko.
Sheet No.
Sheet No.
Sheet Noi
Sheet No.

Sheet No.
Sheet*No.

Sheet No:

. Sheet No.
' - Sheet No.

Sheet No.
Sheet HNo.

Sheet No.

Sheet No,

. Sheet No.

Sheet No.

Sheet No.
Sheet No.

G, Symbol 3b, 3e

9, Symbol 3a, 3b

9, Symbol Lb

O Sy'm.bo.l ha, hb

16,
10,

10,

11,

10,
11,

10,
11,

11,

11,

11,
11,

10,
11,

Symbol

Symbol 1b
Symbol
Symbol ls
Symbol 2b
3b
Symbol
Symbol 5a,

6e
1,

Symbol
Symbol
Symbol 2a,

Symbol
Synbol

Symbol
Symbol

Td
2b,
Symbol ﬁﬁ,
éymbol 3c,
Symbol 3d,
Symbol 3=,

Synbol
Symbol 3¢

1 .

7d -
b,

ke,

DCy

le
2b,
2c,

2¢c,
3c,
3d,
3e

3e,

8a

“54

2c,

24,

24,

34,

3e

34,

24,
2e’

2e

3e

3e



PLATE ID

M 35
M ?5
M 35
M 35
M 35
M 35
M 35
M 35
M 35
M 35
M 35
- M35

M 35

M 35
235
2 35
"M 35
M 35

M 35

M 35

M 35

M 35

Ok 12
oh 13
ok 13
ok 13
o4 13
o4 13
Ok 1k
o4 19
ok 19
ok 20
ok 20
ok 20
ok 20
ok 20
ok 20
oh 20
ok 20
ok 20
Oh‘2l
ok 23
ok 23
ok 2%

B

B

Y

B

M 3505 06 Y

M 35 05 06 Y

06h§
oh3q
oh5é
055%

0605 .

0627

0531

0523

05h0

034X

0358

0418

0507

0518 -

* 0603

0631
0726
0815

0340

0356

obs56
0302
0322
0338

37

079

LCM

160
119

123

1ko
148

12k

" 08l
" ol

oko

055

L

070

080
©087
100

A

113

037

023

037

335

" 259

263

065

a

Sheet No.
Sheet No.

Sheét Ko.

!
Sheet ¥o.

Sheet HNo.
Sheet No,

Sheet No.

Sheet No.

Sheet NWo.
Sheet Ho.
Sheet No,
Sheet ¥No.
Sﬁeet ﬁo.
Sheet To.
Shee%\No.
Sheet No.
Sheet No,

Sheet Yo.

. SBheet No.

r:‘Shéét Non

Sheet No.
Sheet No.

Sheet No.

Sheet No.

11,

11,
11,
11,
11,
11,
11,

11,

11,

11,
11,
11,
11,
11,
11,
11,
11,
11,

11,

11,

12,

12,

12,

éynmol
Symbol
Synibol
Bymbol
Symbol
Symbol
Synbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Synbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol

Symbol

he, ba, le

%4, Se

5d, Se

se, od, Se, 5%, Sg
sc, 54, Se, 5f, 5g
oc, 5d, Se, 5f

6d, 6e, &f

Te

Te

8e, 8f
8e, 8f
8e, 8f
8a, 8e, 8f
8a, 8e
8a, 8e

84, Bg'
of, 9g
10r, 10g
lOf; 10g

la, 1b



PLATE ID

M 35
M 35

M 35

=
i) LB

E .
putc

=
W
=3-

05 06 Y
05 07T ¥
05 07T B
05 08 Y

05 11 B

05 11 Y
05 1k B
05 1k B

05 16 B

05 22 B

05 23 B

0523 Y
05 2k ¥
05 25 Y
05 29 Y
06 01 B

06 01 B

ob 1§ B

‘oh 19 B

oh 21 Y

Ok 21 B

LoM
0h30 276
0325 251
03hk 255
0323 2hz
0312 211
032k 1‘21h‘
0328 187
0ko7 179
0517, * 196
0500 138 |
0346 -~ -1i0
oLL48 125
0351 ,. 102
0315 ~ 08k
0345 055
03el o021
Okhé 0kl
115 329
1215 307 .
07k2 021

232

0822

Sheet

Sheet

"Sheet

Sheet

Sheet
Sheetl

Sheet

" Sheet

Sheet

- Bheet
_ Sheet

Sheet

° Sheet

Sheet

Sheet

Sheet

_ Bheet

Sheet

" Sheet

) Sheet

Sheet

‘Sheet

Sheet

Sheet

Sheet

No. 12,
No. 12,
Fo. 12,
Fo. 12,

No. 12,
No. 13,

No. 12,

o, 12,
No. 13,

¥o, 12,
o, 13,

Fo. 12,
No. 13,

Yo, 13,
No. 13,
No., 13,
No. 13,
No. 13,
No. 13,

No. 13,

No. 13,

§b. 1b,
No. 1k,
No. 1k,

No. 1k,

Symbol
Symbol
Symbol
Symbol

Symbol
Symbol

Symbol

Symbol
Symbol

Symbol
Symbol

Symbol
Symbol

Symbol
Symibol
Symbol
Symbol.
Symibol
Symbol
Symbol

Symbol

Symbol
Symbol
Symbol

Symbol

2c
3c
3a,
he

S5c
la

3b, 3e
¥

2b, 2¢

" 2b, 2¢-

3
be, ha
se, e
5d, 5e
e
Te



PLATE ID

M 37
M 37
M 37
37
M 37
M 57

M 37

M 37

M 37
o
M 37
M 37
M 37
" M 37
'MlﬁT
M 37
g

M 37

ok 21 B
oh 21 ¥
Oh 26 Y
ok 29 Y
ok 29 B
05 OL Y
05 01 B
05 03 B
05 ohhr
05 oL B
05 Ok B
05 07 B
05 0T ¥
05 09 Y.
05 09 Y
05 09 B
05 14 B

05 1k B

05 1k ¥
05 1k B

05 17 ¥

05 1T B

05 21 B

05 21°B

120

035

358

LOM
0856 2ho
0912 2l
0825 188
08l - 165
0907 en
07ho“r‘ 133
0838 = 1k6
0929 1k
0805 112
0839' ,b

09hé 137
0922 103
09h7“f"3‘109‘
0910 083
0925 087
1005 ':;096‘5
0713 . 010
0819 . 026
0856 _

09k3 . ’ oh7
073f: " 350
0808

061# 2glh
oTSf T’ 318

éﬁeet

Sheet

Sheet

_ Sheet

éheet
Sheet
Sheet
Sheet
Bheet
Sheet
Sheet

Sheet

+ - Sheet

Sheet

- Sheet

Sheet

Sheet

. Sheet

Sheet

Sheeb

Sheet

. Bheet

Sheet

Sheet

Sheet

[R—

No.

No.

No.

NOI

No.

No.

No.

No.

Not

Ho.

No.

No.

No:

Ho.

Ho.
Wo.

No.
Wo.
No.
Ko.
No.

No.

1k,

1h,
1k,
15,
15,
15,
13,
15,
15,

15,

< 15,

15,
15;
15,
15,
15,
16,

15,
16,

15,
16,
15,

15,

16,

16,

Symbol
Symbol
Symbol
Symbol
Symbol

Symbol

Symbol

Symbol
Symbol
Symbol
Synmbol
Symbdl
Symbol
Symbol
Symbol
Symbol
Symbol

Symbol
Symbol

Symbol
Symbol
Sym50£
Symbol

Symbol

3a,
3b

)

1d

la,
2a,
28,
3b,
ha,
b,
b,
Sb,
28,
68.,
ba,
6a.,

la

Tb
la

3b

18
2d
24, 2f

3d, 3e, 3F

ha, hg -
hd, ke

o8

5b, 5%, 5g
6b,'6g‘
6v, 6e
6e, 6, 6¢

™

la

8a

8¢

2c

Symbol 2a, 2b



PLATE 1D

M 37
M 37
M 37
M 37
M 37
M 37
M 37

M 37
M 37
M 37
‘M BT
M 37
M 37
M‘37

‘M 37
M 37
M 37
e,
win
M3
M 37
M 37
M 37
M 37

05
05
05
05
05
05
06

06
06
06
06
06
06
06

06
06
06
06

06

06
06
06
06
06

21

22

2k

25
26
26

0l

02
02
03
03
ok
0b
ok

05

05
05
o7
o7
o7
09
11
11

13

B

B

Y

B

R

Y

B

t

oglk

0838
0833

085

0537
0610 -

065T .

050k

05k1 a

ols8
0606
o5h§
060¢

L062é

oh2o

L9
6k

LCM

3k5
320

301

296

21
2ho

208

iTi

180

. 161

o0h38 *

N
0500
!
033k
3

p]
0525

'060§

0623

0é2g

070% _

0615

169

173

';_ 134
139
o
107‘
132 ‘

1ko

‘ 129

- 112

izl

091

10~

Sheet

Sheet

Sheet

‘Sheet

Sheet

Sheet

Sheet
Sheet

Sheet
Sheet
SBheet
Bheet

Sheet

Sheet

Sheet

Sheet

Sheet
_ Sheet

Sheet

Sheet

Sheet

Sheet

. Sheet

Sheet
Sheet

Sheet

No. 16,
No. 16,
No. 16,
No. 16,
No., 16,
No. 16,

No. 16,
Fo. 17,

No. 17,
No. 1T,
Ko. 17,
No. 17,
Ho. 17,
No. 17,

No. 16,
No. 17,

No. 17,
No. 17,
No. 17,
No. 17,
No. 17,
No. 1T,
No. 17,
No. 17,
No., 17,

No. 1T,

Symbol
Symbol
Symbol
Symbol
Symbol
Symbol

Symbhol
Symbol

Symbol
Symbol
Symbol
Bymbol
Symnibol
Symbol

Symbol
Symibol

Symbol
Symbol
Symbol
Symbol

Symbol

Symbol

Symboi
Symbol
Symbol

Synbol

28

3
hb

ba.,
Gb

Ta

la,
2b,
b,

3a,

Ta,
8a,
8a,
9e.,

6b

ib
2c, 24, 2e
2e '
3¢, 34, 3e‘
30, -3ds 3e

hd,.he‘

o, Ye, ha
5d, Se

54, Se .-

58, Se

6d; ée
Td, Te
8a, 8e
84, 8e
9e



PLATE ID

_ M 37 06 13 B

M 39
M 39
M 39
M 39
M 39
M 39
- M 39
M 39
M 39
. .
M 39
My
"M 39
3 39
M 39
M 39
M 39

M 39

> 5
M 39
M 59

M39

18
18

19 Y

19
19
19
19
19
20
20
20

20

a2

22

R

R

Y

R

1

E
o707 103
225% - 1
2336~ 151 i
0%8;~139
ooth -y169'
o112 175 -
063 253
2121 110
21h§h
0011 151
0056 -. 't 162 ‘
0837 - 27
2128 ij03 ~
2205‘:;”112}
2225 - 116 .
0059 - .ilSh
0120 if159
0805 257
2059 ' 086
2127,~ " 093
2340 ¢ 126 .
000k 131
0825 253

.15

11~

Sheet

‘Sheet

Sheet

Sheet

\Sheet

Sheet

‘Sheet

Sheet

Sheet

Sheet

Sheet

_ Sheet

Sheet

" Bheet

Sheet

éheet

" Sheet

Sheet

Sheet

Sheet

Sheet
Sheet

Sheet

No.

No.

No,

Fo.

No.

No.

No.

No.

No.

o,

No.

No.

No.

No.

No.,
No.
No:
No.

No.

NOO
No.

No.

17, Symbol
18, Symbol
18, Symbol
18, Symbol

18; Symbol

18, Symbol

19, Symbol
18, Symbol
18, Symbol
18, Sywnbol
18, Symbol
19, Symbol
18, Symbol
18; Symbol
18, Symbol
18, Symbol
18, Symbol

19, Symbol

18, Symbol

18, Symbol

18, Symbol

18, Symbol

19, Symbol

9a,

la,
la,
la,
la,
la,

1

2b,

2b,
28,
2a,
2
3b
3b
3b
3a,
3a,

3

ip,

b,
b,
ke,

o

1b
1o

v, 14
b, 18

1b

2c
2c
Zb, 24.

2b, 2d

3b

3b, 34

ha .
he
ko, hq



" PLATE ID

M 39‘07 22 Y
M 39 07 22 R
M 39 07 22 R
¥ 39 07 23 B
M39 07T 23 Y
M 39 07 23 R
M 39 0723Y
M 39 07 26 ¥
M 39 0T 2T R
M‘§9 07 29 ¥
M 39 0T 29 R
M39 07T 29 ¥
ZM-S9 07 31 B
M 39 07T 31 ¥
M 39 07T 31 R
M 390731 Y
M39 07T 31 Y
M ég 08 01 R
M 39 08 01 B
M 39’08 06 B
M L 08 23 ¥
M4l 0823 Y

M L1 08 23 R

H

~12—

Sheet

" Sheet

Sheet
H

Sheet

Sheet

. Sheet

Sheet
Sheet
Sheet

Sheet

Sheet

" Sheet

Sheet

Sheet

Sheet

Sheet

" Sheet

- Sheet

Sheet

Sheet

Sheet

" SBheet

2

© IoM
2058 078
21M§‘ 088 -
23&5 118
oooé 122
0130 13
212é T 076
2300 099
001& ‘ 099
0617 178
o552 15}
063% : 161
0720 .j{ 177
0517 - 127
2125 005
2156“ . 010,
220% 015 1
éehdll 023 |
ook6 o5k
0555 128 ,i'
080k " 135
1235 120 7
12ko "12i'

_12h

125q

Sheet

Fo.
No.
No.
¥o.
No.
Yo,
Yo.
No:
Ho.,
No.
No.
No.

No.

No.

No.

No.

No.

No.

No.

No.

18,
18,
18,
18,
18,

18,

18,

18,
18,
18,

18,

18,

18,
18,
18,
18,
18,

18,

18,

" 20,

. 20,

20,

Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symboi
Symbol
Symbol
Symboi
Bymbol
Symbol
Symbol
Symbol
Symbeol
Symbol
Symbol.
éymbol
Symbol

-
&

Symbol
Symbol

Symbol

18, Symbol Sc

ob,
5a,

ple]

104

lle

114,
1id,

lle

24

134

1
.

1

5e

5b, Sc¢

Te

94’

9b, 94

lle

lle



PLATE Tb

M %1
M gl

N

M 43

M b3

M43
b3
M43
M i3

M 43

M 50
M BO
M 50

"M 50
‘M 50
M 50
i o
M 50

M ?0

av]

M go
M 52

.M 52

08
08

09
09
10
10
10
10

10

g2

02

02

02

02

02

03

05
05

05

2k R 1235

2h ¥ 125d

28 Y 0905
Y 1100

}
¥ X235

29
03
04 Y 1322
0>
OT-

Y 1310
Y 1055
07 ¥ 1205
16 Y 0824

16 Y 10ko

16 B 112k 149

16 G 115&
16 Y 1205
17 G 103Lk
17 B 1058

19 Y 113k

~

111

115

238 -

259

,2h2

245

© 23k

185

- 197

105

" 138

155 |

hY

._13...

Sheet

Sheet

Sheet

Sheet

' Sheet

No.

No.

No.

No.

No.

Sheet To.

" Sheet

Sheet

"Sheet

Sheet

Sheet

160 °

128
13k

125

17 ¥ ofLk 185

r
t

01 ¥ 0555
02 Y 0617

02 B 0653

267

26 -

273

*

Sheet
Sheet
Sheet
Sheet
Sheet
Sheet

Sheet

Sheet
Sheet

Sheet

KNo.
No.

No.

No.
Yo.
Ne.
No.
¥o.
No.
No.

Yo.

No.

No.

No.

No.

20,

20,

21,
o1,

21,

21,

21,
2l,

21,

22,
22,
22,
22,
22,
22,
22,
22,

22,

23,
23,

23,

Synbol 2
Synbol 2
Symbol ls
Symbol 2a,
Symbol
Symbol ks
Symbo;
6a,

6e

Symbol
Symbol
Symbol Ib
Symbol la,
Symbol 1la,
Symbol la,

Symbol la

Symbol 2a,
Symbol 2sa,
Symbol 3a,

Symbol ka

Symbol 1
Symbol 2

Symbol 2

3a

2b, 2c

o

5a

be

1b,
le
le

b, lo”

2b, 2c¢

3b, 3e.



PLATE ID

M 52 05
M 52 05
52 05
52 05
52 05
52 05
52 05

52 05

2R =R =2 B =2 =

52 05
52 05
62 05

52 05

= o2 =2 =

o2 05
22 05
52 05

52 05

-2 -

B2 05

T

M gk 06
M g4 06

M 54 06 20
M 5k 06 20

M 5h 06 21

02 B

03 B

‘03 B’

04k B

05 B

05 B

05 Y
06 B
06 ¥
10 B
11 B

12 B

12 ¥

12 B
i3 8

i3'B

20 B

20 B

M 5k 06 21 B

0720
062k
0850
0552
061h
0701
o722
0610
07T
0555‘
0550
0SLT
0622
0655
okhl
0707
0638

2018
2038
210h‘
2120
21k

2006

~

169 -

LM

280
257
293

olo l

236

2l
'zsh

207

190

180

a8

186

T1hsT

180

155

160
164

17TL

175

172

‘1178

e

Sheet
Sheet
Bheet
Sheet

Sheet

Sheet

Sheet
Bheet
\Sheet
Sheet
Sheet
‘Sheet
Sheet
Sheet
‘Sheet

Sheet

- Bheet

Sheet
Sheét
cheet
Sheet
"Sheet

Sheet

No.
Ho.
No.
No.
No.
Fo.
Yo.
No.
To.
No.
No.
No.
No.
No:

Wo.

No.

o,

Yo.
Fo.
No.
No.
No:

Ho.

23,.
23,
23,
23,
23,
23,
23,
23,
23,
2k,
ok,
2k,
2k,
2k,
2k,
2h,

2k,

25a,
25a,
25a,
258,
25a,

258,

Symbol 2°
Symbol 3
Symbol 3
Symbol 4
Symbol 5
Symbol 5
Symbol 5
Symbol 6
Symbol 6
Symbol la, 14
Symbcl 2a, 2b, 24
Symbcl 3a, 3c, 34
Symbecl 3a, 34 :
Symbol 3a, 3b, 3d
Synbol hec, kd ?"
Symbol ks, hd
Symbol 5a, 5c¢, ﬁd
Symbol 1b, 1d., 1f, 1g
Symbol la, 1b, 1d, 1f, lg
Syymol 1b, ;d, 1T, lg .
Symbol la, 1b, 1d -
Symbol 2a, 2b‘._, ,E.;c

Symbol 2a,-2b, 2¢



' PLATE ID

M 5k 06 21 B
M 5k 06 22 B
M5k 06 22 B
M 54 06 22 B

M54 06 23 B
,M S5k 06 23 B

M 54 06 23 B

=

54 06 24 B
M 5k 06 2hJB
M 5k 06 25 B
M 5k 06 25 B
M 54 06 26 B
M 54 06 26 B
"M 54 06 26 Y
M 54 06 26 B
M 5ho06 27 Y
M 5k 06 27 ¥
M5k 06 27 B
¥ 54 06 28 B
'MjﬁhJOG 28 B
M 5k 06 28 B
M 54 06 zsl;~
M Sh 06 290 B
M 54 06 29 B
M5k 06 29 B

;
2221

2030

20h1

220@

210Q
2123
2311
212
2308
0024

2152

0018

2046

2106

2237,

0030
0055
0118

0015

0037

2122
2135
0003,
2133

2328

LCM

181

: 1he
148

170
k5

150

7T

153

168
Tl 185
1ki

176

11k

119

146 |
. 169

175
181

156'

162

105

109

_1bs

099
127

~15-

Sheet

Sheet

. Sheet

Sheet

Sheet

Sheet

'Sheet

Sheet

~ Sheet

Sheet

Sheet

Sheet

Sheet

Sheet

Sheet

‘i Sheet
" Sheet

' Sheet

Sheet

Sheet
- Sheet

© Bheet

Sheet

Sheet

Sheet

No.
No.
No.
No.
No.
No.
Wo.
No.
No:
No.
Yo,
No.
No.
No.
No.
Ho.
No.

Ko.

Nol

No.

No.

NO.

Ko.

No.

No.

25a,
25a,
25a,
25a,

25a,

25a,

25&,‘
25a,
25a,
25a,
25a.,
25a;
25a;
25a,
25a,
25a,
25a,
25a,
25a,
25a,
25b,
25b,
250,
25b,

25D,

Synmbol
Symbol
Synbol
Symbol
Sywmbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Sfmbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Symbol
Synibol
Symbol

Symbol

2a, 2b

3b

3b, 3T

3b

b, hn

4b, hh

Ny

5b, Se

Sb,'Se, 5f, 5 -

6b, 6h
6b, 6c
fe, Th

T, Te, Tf, Tg, Th

Ta, Tb, 74, Te

fa, b .
Ta, Tb
8b, 8a, 8f, 8z -

8v, 8a, 8f, 8g

9a, 9b, 94, 9f, 9g
10"

10h



PLATE ID

M 5h 06
M 5k 06
M 5k 0T
M 5L o7
M 5k o7
M Sk 07
M 54 07
M 54 Q7
M 5k 07
M sk o7
M 54 07
M 5k of
M 55 10

M:58 10

"M 58 10

M 58 10
¥ 58 10
:M 58 10
¥ 58 10
M 58 10
M 58 10
M 58 10
M 58 10

M 58 10

30
30
02
02
03
03
ol
ol
05
05
06

07

10
11
11
11
11
13
13
14
1k
15
15

15

op12 -~
21k
1950 :
2006
221%
2303
OOOA
zzué h
0046

2239 .

162 -

LCM

138
09k
olT

052

. 073

086

101

073

065

7037,

0736

0911
o757
082k
o5t
1115 ‘
0532 ‘
ogoé-:
0755
lOlT'
0TU9
1019 &

1149

185
184

28h

256 .

262

| -16-

Sheel
Sheet
- Bheet
;Sheet
Sheet
Sheet
Sheet
Sheet

Sheet

" Sheet

'
e

" o802 -

T oopp

1
H

3

304
2&7-

254

228

:.263

o5h
273

‘Sheet

- Sheet

Sheet

- Sheet

Sheet

Sheet

* Gheet

Sheet

Sheet

Sheet

Sheet

>" Sheet

Sheet

Sheet

No.
No
No.
No.
No.
No.
No.
No.
No:
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