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INTRODUCTION
and systematizeThe purpose of this report is to review 

the petrography and petrology of the post-Miocene to recent 
volcanic series of the Marie Byrd Land, Victoria Land, South 
Shetland Islands and the South Sandwich Islands relating these

to the Late Cenozoic volcanic serie of the Southern Andes 
Forty five chemical analyses of major elements and 

seventeen of trace elements are given of samples from Marie 
Byrd Land, collected by one of the authors (0. Gonzalez) during 
the Marie Byrd Land Traverse of the United States Antarctic Re­
search Program, National Science Foundation.

series 
of Chile.

THE MARIE BYRD LAND SERIE
Figure 1 shows the distribution of the upper Cenozoic 

volcanism in Marie Byrd Land, in an area over 700 kilometers 
long, starting from the vicinity of Mt Perkin and reaching as 
far as Mt. Jones. Compound strato volcanoes are dominant and 
are built upon a pyroclastic plateau. Geologic and petrograph 
studies of this area have been made by FENNER (1938), ANDERSON 
(I960), DOUMANI and EHLERS (1962), DOUMANI (1964), WADE (1969;, 
LE MESURIER (1969), GONZALEZ (1969), and GONZALEZ and GONZALEZ
(1970).
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From a petrographic point of view two volcanic lines are 
a northern one with a predominance of porphyritic

the latter in arecognized:
trachytes and olivine basalts and mugearites, 
minor proportion, and a southern line with olivine basalts, 
sites, basalts, trachyandesites, hawaiites, phonolites and mugea- 

Abundant ultramaphic inclusions have been described by

ande-

i rites.
GONZALEZ (1969)-

Table 1 and 2 contains forty three chemical analyses of 
major elements and seventeen traceelements of samples from 
Marie Byrd Land serie. Figure 1 indicated the exact volcanic 

and the number of samples analyses from each of them.groups

VICTORIA LAND SERIES
Upper Cenozoic volcanic rocks in Victoria Land extends 

from the Ross Sea Island (McMurdo Volcanic Group) to the northern­
most tip of Victoria Land, Figure 1. The geology and petrography 
of this region has been de: ribed by HARRINGTON (1958, 1965), 
TREVES (1967,1969), COLE and EWART (1968), NATHAN (1968), and 
SKINNER and RICKER (1968).

The volcanic rocks from Victoria Land are augite and oli­
vine basalts, hornblend basalts, pyroxene and hornblend trachy­
tes (COLE and EWART, 1968), and alkaline differentiates, trachy- 
basalts and trachyte phonolites (NATHAN and SCHULTE,1968).
Thirty eight chemical analyses of this region have been published, 
twenty eight of them are from the McMurdo area (Figure l), and 
four analyses of trance elements from Mt. Melbourne (NATHAN and 
SCHULTE,1968).i

. i;

m. 1

d



2 .

these rocksAccording to their petrography and chemistry, 
have an alkaline character, similar to the ones described in th

2 the chemical analyses or tneS? IS Sinterruption in the section comprised between oO% and oi
Its alkalinlime index is 46.5, showing tne chemicallySiOp.alkaline character of these series.

Figure 3 corresponds to an AFM diagram of the Mario Byrd 

phase which is very rich in alkalis.

THE SOUTH SHETLAND ISLANDS SERIE

The South Shetland Island Serie are 
largest of the South Shetland Islands, northwest of the Antarctic 
Peninsula. On these islands the Upper Cenozoic volcanic r^ks 
show ample development and volcanic activity continues to the 
present time, as described in Deception 1stand byVALENZUEIh and 
others (1968), BAKER and others (1969), and WILLIAMo (1969)-

located on ten of the

Several authors have described the geology and petrography 
of Bridgeman, Penguin, Deception and King George islands (figure i;

^ ® c
of these series are mainly olivine basalts, olivine andesites
and augites.

Figure 4 is a compilation of chemical analyses of the 
South Shetland Island volcanic series, published by the above 
mentioned authors. The sequence is gradational in relation to 
the increase of the percentage of (NaO + K20), as well as the 
decrease of the CaO related to the increase of Si02 content. 
The absence of extremely basic lythologic types (less than 6% 
of SiOp) and of extremely acid ones (More than 69% of oiOpj 1 
to be observed here. The alkali-lime index is 5b.5, 
according to PEACOK's classification shows the calc alkaline 
chemical character of this serie.

!

fcThere isFigure 5 is an AFM diagram of the same rocks. _
of iron in the middle stage of the differen :site

a moderate increase 
tiation.:

THE SOUTH SANDWICH ISLANDS SERIE
The South Sandwich Islands are distributed in the form 

of an arch of eleven volcanic islands, KEMPT (1931), 
them had recent fumarolic activity, witnessed by BAKER (1900).

geology and petrographic of this area has been noted by 
TYRREL (1945), CAST and others (1963), and BAKER (1968), showing 
that most of the volcanic rocks of these islands are basalts, 
andesites, and a lesser, proportion of dacites that, according to 
BAKER (1968, p. 204) might originate in a primary tholeiitic
magma.

The
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CONCLUSIONS
A distribution pattern on the basis of two volcanic 

provinces (Figure 5) is proposed for the post miocene to con­
temporary volcanic series:

I. Alkaline Province, Atlantic type.

Calc Alkaline Province. Pacific type.II.
The alkaline Province comprises the Marie Byrd Land and 

Victoria Land Series, and the Calc Alkaline Province comprises 
the South Shetland and South Sandwich Islands series. The 
calc-alkaline character of the Antarctic Province is found 
again in the volcanic series of the South Andes of Chile, 
for this reason this will be discussed in the light of the re­
cent data gathered in the Andean region.

and

The Alkaline Province of Marie Byrd and Victoria Lands.
This province is represented by the series of olivine basalts,

................. The
I.
basaltic-andesites, trachytes, mugeantes ana pnonoxices. 
alkali-lime index is 46.5 and the percentage of (Na20 + K20) 
versus the 60# of Si02 amounts to 12.5, being more alkaline 
than the series of Hawaii, Scotland, Atumi, Morota and Gough 
(KUNO, 1968, p. 671).
of these series as of an alkaline nature.
DETTE (1962) considered the upper Cenozoic volcanic rocks of 
Marie Byrd Land and Victoria Land as belonging to the Alkaline- 
volcanic province which is rich in sodium.

lead to the classification 
HAMILTON and BOU-

These data

Figure 6 plots the values of (Na20 + K20) versus percen­
tage of Si02 of samples of these volcanic series. The samples 
are considerably richer in alkalis than samples of the other 
series mentioned in this report. The serial value of RITTMANN 
(1965) is almost 7, which is equivalent to that of the ’’Mean 
Atlantic" series in the sense employed by RITTMANN.

I
!
$
:____________________________ a) "High

alumina basalt" of the South Shetland Islands and the Southern 
Andes of Chile, and b) "Tholeiitic" of the South Sandwich Islands.

The South Shetland Islands serie has a Peacock index of 
56.5 and the value of the (Na20 + KoO) in relation to the 60$ of 
Si02 is almost 7> which is similar to the value of the lower 
limit of the alkaline series of Iki-Higasi-Matuura and Sidara 
(KUNO1968, p. 671). The serial value of RITTMANN is variable 
between 1.8 and 3, and this would indicate a "Mean Pacific" cha^ 
racter. ADDIE (1964, p. 545) states that these series are charac­
terized by an increase of sodium and a deficit in potassium in 
the last stages of the differentiation.

II. The Calc-Alkaline Province comprises the series:

4
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The upper Cenozoic volcanism of the Southern Andes of Chile, 
has mineralogical and chemical features similar^to the "High 
alumina basalt" series as described by KUNO (i960) for the Japa­
nese Islands (KATSUI and GONZALEZ, 1968, p. 58). However, there 
is in relation to its average, a larger content of sodic-alkali 
in the rocks of the Southern Andes of Chile (VERGARA,1970). The 
alkali-lime index of this serie is 56.2 and the percentage of 
(Na20 + KpO) in relation to the 60$ of Si02 amounts to approxi­
mately 6.5, which is similar to the value of the "High alumina 
Basalt" series of the Skaergasrd intrusive and of the "Werner 
basalt" (KUNO,1968, p. 655, figure 24). The RITTMANN serial 
value varies between 1.8 and 3, showing a "Mean Pacific" character 
(VERGARA, 1970).
the South Shetland Islands rocks.

I
The pertinent values are very close to those of

The petrographic character of
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both is also similar, and this has ^ed up to consider both se­
quences as belonging to the sarqe serie of volcanic rocks.

In Figure 6 there is a plot of the values of (N02O + KpO) 
the percentage of Si02 for both the Antarctic areas and

They have very similar chemical
versus
the Southern Andes region, 
features, which are characterized by a minor content of alkali 
in relation to the alkaline serie of Marie Byrd and Victoria 
Land, and a larger content of alkali in relation to the South 
Sandwich Islands series. Nevertheless, the most basic rocks 
of the South Shetland Islands appear united with the samples 
of the alkaline serie by their high content of alkali.

According to BAKER (1968, p. 204) the volcanic serie of 
the South Sandwich Islands could derive from fractional crysta- 
lization of a primary tholeiitic magma.
values (Na20 + K20) of the samples of this region, according 
to data provided by TYRRELL (19^5)^ CAST and others (1969)^ 
and BAKER (1968, p. 202, Figure 4). They represent a serie 
which has the lower content of alkali in relation to the other 
series herewith studied. Most of the points fall within the 
tholeiitic series of Japan (BAKER, 1968, p. 201), KATSUI (1969) 
also attributes a tholeiitic character to this serie. The 
RITTMANN serial value varies between 1 and 1.8, demonstrating 
the calc-alkaline character of the "Strong Pacific" type.

The pattern of distribution and petrographic systemati­
zation of the volcanic series presented in this report and 
proposed by it, has a tentative character only, 
a provisional character until an availability is established 
of more petrographic, chemical and isotopic data of the volcanic 
rocks in the south-eastern Pacific basin.

Figure 6 shows the

1

Thus, it has
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SPECIlyIEN_FR0M_TABLE_l_AND__2

Locality Analyst

J.V.;J.O. 
R.J.;C.M.

Rock type

Aphyric olivine 
basalt lava flow.

Trachyte porphyric 
lava dome.

Specimen
Berlin Group.Parasite cone 

the end of west side.0G- 46 at
. Koerner dome, J.V•?J•0•

R• J •Bursey Group
upper level in ihe North, 
side .
Bursey Group. Koerner dome 
central part.

0G- 8

J. V.; J. 0. 
R.J.;C.M.Trachyte porphyric 

lava dome.
Tra.chyte lava. flow.

0G- 10
: J .0. 
:C .M.

J.VBursey Group. Koerner 
center. West parasite cone.

Main cone.

• 9

R.J0G- 11 • 9

J.V.Bursey Group. 
West side.Olivine basalt 

lava flow.0G- 21
; J.O. 
:C.M.

J.VPara.site • 9Caldera Andrus. . , p T
crater No 2. Northwest side.R.J

Caldera Andrus. Parasite
crater No 2.Northwest side. R.J.,o.u.

Caldera Andrus.Parasite 
crater No 1.Northwest side.

Caldera Andrus.
West side.

Basaltic lava.0G- 37 • y

Obsidians block0G- 39

Aphyric basalt 
lava flow.

Olivine basalt 
lava flow.
Trachyte porphyric 
columnar lava flow.

Trachyte lava flow.

0G- 40
: J.O. 
:C.M.

J.VMain cone. • >
R.J0G- 52 • 9

J.V.Caldera Andrus. West side 
of the main cone.
Caldera Andrus. Upper level J^*^*®* 
of the West side. R.J.,C.M.

J.V.jJ.O. 
R.J•jC.M.

J.V.;J.O. 
R.J.fC.M.

OG- 56

OG- 58

Caldera Andrus. Near the 
South Summit.

Volcan Kauffman 
Northwest side.

Trachyte porphyritic 
lava flow.
Porphyric Trachyte 
lava flow.

Basaltic

OG- 87

OG- 34
J.V.SouthwesternV.Waesche. 

parasitic cone.F- ■' OG-154
J.V.V.Wa.esche. Center cone at 

the parasitic field.Mugearite lava flow.OG-158
the vicinity J.V.;J.O.

R.J.;C.M.V.Waesche. In 
of the main crater.Mugearite dikesOG-160

L J.V.■ V.Waesche. Southeast side 
at parasitic field.
V.Waesche. Southeast side 
at pa.ra.sitic field.
V.Wa.esche. Southeast end 
at the parasitic field.

SE. slope.

Picrytic basalt 
lava flow.
Basalt lava flow.

OG-165
J.V.

OG-166
J.V.

Basalt lava dikeOG-168
J.V.V.Waesche.Vesicular porphyritic 

olivine basalt lava flow.OG-169

;

'
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J.Y.Caldera, Chang. Northeast 
rim of Caldera.

Porphyritic trachyte 
lava flow.

OG-149

J.V.Parasitic coneV.Flint.
(2.478m). Near the north 
pa.rt of the cra.ter.

Vesicular porphyritic 
Hawaiite lava flow.

0G- 93

J.V.Mt.Hartigan. Boudette ,Pea,k.Trachyte lava flow

Trachyandesite porphy- 
ric lava. flow.

OG-177
J.V.Caldera Sidley. Younger 

flow. Southeastern part.

Caldera Sidley. East rim 
of Caldera.

OG-161

J.V.Phonolite Nephelinic 
lava flow.

0G-180

J.V.Caldera Sidley. Younger 
Lava. flow. Southeastern part.

Trachyandesite 
porphyric lava flow.

Porphyritic trachyte.

OG-181

J.V.Caldera. Sidley. Near 
Loumani Peak.

OG-185

J.V.Caldera Sidley. Northward 
from Loumani Peak.

Fluidal trachyte lava.OG-186

J.V.Caldera Sidley. Base of the 
inner walls.

Porhpyritic Anortho- 
clase Trachyte.

OG-188
i . J.V.Caldera. Gumming. La Veaux 

Peak.
OG-146 Porose trachyte 

lava flow.

a J.V.Caldera Gumming.
South part of the rim.

Caldera Whitney. Parasitic J.V.;J.O 
crater.

Trachyte porphyric 
lava flow.

OG-178

Fluidal porphyritic 
trachyte lava.

Vesicular porphyritic 
basalt lava flow.

0G-110 R.J.;C.M.
t-i

J.V.Caldera Whitney.
West outer side of the rim.

OG-116.

|
Caldera. Hampton. Parasitic J.V.jJ.O. 
cone.

Olivine basalt. 
Lava flow.

OG-124 R.J.jC.M.m
J.V.Caldera Hampton. Parasitic 

cone.

Caldera Hampton. Southwest J.V.;J.O. 
slope near the crater rim. R.J

Caldera, Hampton. South 
slope of Mark Peak.

Piroxenite, piro- 
clastic.

OG-133
&

■ ■

M Aphanitic basaltic 
lava flow.

OG-141 :C.M.• f

J.V.Trachyte lava flow.OG-144'
; .

Caldera Hampton. Southwest J.V.jJ.O.
R.J.;C.M.

Porphyritic anortho- 
clase Trachyte 
lava flow.

OG-147
■ slope at Caldera.

J.V.Crary Group. Volcan Frakes. 
V/estern slope of the main cone.

Porphyritic olivine 
basa.lt lava flow.

OG-224

J.V.Caldera Toney. North slope 
Point 1515.

Hawaiites lava flow.OG-235
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J.V.
L

NorthwestCaldera Takahe. 
slope.
Caldera Takahe. 
Roper.

Basalt lava flow.OG-214
J.V.PointVesicular porphyritic 

olivine basalt lava 
flow.
Olivine basalt 
lava flow.

OG-217

J.V.SouthwestCaldera Murphy, 
slope.OG-2o6

of Chile., TJniv.j Villalobos, Chemical of Major Element
Univ. of Chile.

of Chile.

J.V.
J.O.
R.J. R- 
C.M.

J. Oyarzdn, Trace Element,
Joecke, Atomic Absoption, Univ. mile.

Fluorescence Analysis, Univ.C'. Molina, X-Ray

:■

i
■

;
■

m
/:

1
-

Mir-:



Distribution of the chemical analyses of the upperFigure 1.
cenozoic volcanic rocks from Marie Byrd Land.

Figure 2. Parcial Barker variation diagram of $ (Na20 + ^2°)_ 
and % CaO vs. % Si02 for Marie Byrd Land and Victoria Land vol-

The arrow shows the alkali-lime index.canic rocks series.

FMA diagram for Marie Byrd Land and Victoria LandFigure 2. 
volcanics rocks series.

Parcial Marker variation diagram of % (NagO + K2O)Figure 4. ,
and % CaO vs. % Si02 for South Shetland Islands volcanic rocks
series.

FMA diagram for South Shetland Island volcanic rocksFigure 5* 
series.

Pattern of distribution of the upper cenozoic volcanicFigure 6. .
rocks series from West Antarctic and Southern Andes of South America.

Alkali-silica variation diagram for volcanic rocksFigure 7- 
series from Marie Byrd Land.
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IT.-CALC-ALKALINE PROVINCE
SOUTH

PACIFIC TYPE AMERICA
SOUTHERN ANDES S.SHETLAND
AND S. SANDWICH ISLANDS

A.-High alumina basalt Series
S. Andes

Alkali-lime index; 562
S. Shetland Is.

Alkali-lime index; 565

B.-Tholeitic basalt Series
S. Sandwich Is.

I.-ALKALI PROVINCE
ATLANTIC TYPE
MARIE BYRD LAND ANDv*:-

VICTORIA LAND

Alkaline olivine basalt Series

Alkali-lime index; 46.5
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o! ô ^ c>t> to <*\
O -? f'i vr\

cj^^-tO’AmxOtv rt
fr( £6 o
I 9k•Kv:n

^3 o9
c--c

'$“KV nS* O
r"i O ty* «~*S 8 S !SOl toc?\ r-i r%

M K
v£>P^cr'*^ts-'<f'^-»Ht,^0 00

r-<

o9B I ft ft«* ft C»ft

b 3£ r-l

E?■ O J> o
t- O t»\ *

r-\ o G O O

r^< t^i tn to
g no H <v

O Oi IX) o cT to

ir\8: S '.0r-
ft

8
ftft

c: m
CA

I
on
< « 

g %
E?

O ^

f> *H r;t 
O <V \D^ ^ 3 vg ^ ^ ^•»«»•»»»•«*

»Ti s£> O O O vO

iOe>-M wft
l -X? o o o o 813o »-vvO rH

r t t~, t-t"<>f ^
f \ O' »H tt\ CJ CV tv rH ft ft »-! <V

r* i-\
u 13t*8 3n

»>■

•^tocvot^totof-j^rto o
«C H r-t

►4

I o *o I> Q «-J ftco tH rv v:>
«V 4V *k

o o o o

r-J <V tv rHrt ?1 E>ir-.ITS
ftft ftIt ft £O t- to CV r-t O to

O tH8
f3

ftftftftftftftftftft ft«
Ot^fttVf-iOvO-^OOOO 
v£> r-»

fV ft toaQW r-r-tgtr:i-> g:oU %
X

$8 »H O
C>\ CVtR 8 ° £C3 «-l ft O 

•H vO V3 fvj
■O

o >oG
ftft ftrV

OWfttHOOON'^OOOO o
O'N

M

9 c >0 rH8 S S' 8 ^ & ftft■o VO •<■
ft CO

•A
t~-<«STr-t r«

ftf-t ft ftft
^C^NOC^r-IO OO Oo o

f-* 3s O't-.

c J

I
o

§ o
ft fto. <vo CV tootv oo ti o oCV O Q O o o H«S C3 eT* CV

fe,c^oiT!Kv:f-«ti.5^ s,rV o ^ * atv tjo 3
P, t-l> jr ry

%

r

' r
—?

?
l—vA



!

-

%
’O 8 '8 &H Vi l'- rA^ ^ ^ o

-»N «s u
•H sD r-i Or-!

-l --4H
M

m 8i Cxi O O O t--x O O O r«lBr‘i t-icv

O »-! r~! CA
O O CO Oie-8: &•*> ONNO

B C \tryI 'vf
«■»d3 itT cn Is- CO O Nfr CV fv O O Om ca

O'i-v

ON
O CO Cf\ O C^ O '<J- CV V-OO O O -3 l> •'f O <H O'

^ ^ A «k

^r-^'StCtfOON-'NirtOOOO

tol> <Jn v£> 
W u\4:.j t'i <*k>

8o

On
SfV> to or-i vi>

Cv c*»
fl vO CO O'. rO O O CJ

S o-
«vI d

g:a to8 vrv r-4
*

to r-io c\’ r- CO
*n «<\ un •^•?x R ^CV t^ 

O O' 8sO t-Or-i
t r.

r-< r- r-» 0' *A »-{ t”- cy rl O O O
UN r-C8

:■.i *

3i-- UN O' CN
r-l UN Ci CV

03 r-4 r-C r-t «“< i-C <CN
CM t“ Ci \t) nO UN' \£>

CN
CJ| I

W, j

I Cl •v«h «y C*•y e>^ rH ^ C\ r-J O O O9m8 oUN
r-i

C UN «~t C't r-^^SRvNUN^tO^C''. CV
*cvootocvotvooo 

*-i rH

vOs IfN vOrHSI !‘I d r»

8i^ 3S 8.
»»<x
V.VV

mi ;
•I;, * -

Im ;

»
o Hr-J O3O MO 5r- r-i to r- O'

Cv» CO O X0 S' UN r-i MlONC'4** & r\dd
^^-.^^-sff-IC-CVr-fOOO S:

♦

<o r-i« s so o
O 0'

ON r< C*» pn O'
fj CO rH CM r-4

COCVXiNC'Nr-iCO-^OOOO
8UN

CMr-i
?m ■ oSt m8 o

r-i

-<t 8N0 CV *CN UN N0 o o r-o CV r-i UN a> CO PN UN
rCtO-'tC'NOCir-lOO

^ s ^COUN
r-i O'

■

8
d

&t" vO
.n*■

mmm «
§O

I &-p O XiN O t- CV O r-i tO
CV O' UN O' CV CV CO CV

un
ri Cv 

O cT r-i

O5: $ COIf -; s d dd<JD*aN«^OiOOCO^O
r-l

d• r. «s 8■n
g •*£ o u
3 o

o c

It
r-i a

8, 4rN «r>9 o CV KN
JV O O O Oj* «s cv -n tv a

5^ « >«i VN, X

CV o oCOo cv o o o
o «

ffc* C*. o
aor-i CV'3 cl3. io •rt■ CU f-> re r/lfr-*

%

r



%
J

a SOO vr\
liN O tO

O O *r\ ON
-S? O' ^5 C.1

■sfc~! <.%C^ vn CT^ fv m «r% iH (\i O O iH
-v? i-’!

■
88i
■ :C*

•rl
-•'4 o5s ■stH ia ® fv IN s? O ir<, r\ vO ».'s

l~ t*\ r-t ~4 r-< Ci O O -<t r-i r-^ (V
«s* «* •fa•»

-V? n*i O t- ^ O O O O &af»8 vO

CO o tn r°i
<<’1 Oc^j H ^ *^*1k''ir'Or3jN

^ <v ih cT ^ vt' o ^ c<* f*

c* ■vi-.--I rv
o!: o ■:;

cH•rf
8 2o O '-0 o

pH fv O
vOr-ipHOv-NirvOOcT O

CO3tv
Cs vO£ & 3 £ 8 3 C**%4 <fa«»

8^

to9 HS ^ ^ ^ *1 ^
,n ^ « cT «c~ ^ - o o ^
oTO

O'to cr>
J. «K H•.

tr O't'\8 rH

'0 t*
»•»*• ■>«««••
t-<n,Cir-tOCNV\OO0 O

in rvo tl I"'eo
CJ! oo8 OSsO rH

r*
PD H f0 »r\ O to O

VN CO CV CD O PD CM«««««•»*>
-sf v£) <-H CV O PD -H O O O Oi
*T\ pH

Oto•: Nf- v£D»—i
I 4k o

CD! Cl

-H
:• i r-(P)

<^5'*,*pHrHO'4-*rkOOO O VP f**»

-4 to f-sn
i »» ■bCk■» A•* <y*

O'

o ~*f C-* to r-f C\ t>-
O O -vf *H fV CO

u'sto m O' *r\ »A «lrv
pH CD pH '£» Wk i

r
w t>rH •vI «■*TO -*v

-^O^rHrHOr-vOOOOcv
«p\8

nc
rH

tl
-■1! e-S PV <v S‘ R cv

■fa^«fa«fa ~
TOt 4^ O O O O

H O 
«> tr\rt 8 g;vD• -*J irHpH: ^ rH

I 4> •» oP~ to pH COCOa 8 CD«T\ rH•• fit •rl

-H O
>: oif"-' cI C!I 5i IriA oc faJrv c*\

<M CM O Q O 
-rl r-j & « t3 «>
in____ -< *« O S3 SS

Oks - !o CM trv
O o o

CM -H CM
!«: 6-« CW 33

OCM OCDt> C*sT1Or-t9 op.o O’
Ot> f~>rsE-*ft

♦*
C

<

- T« : :*
:



!*

-J

*
o r~ ^ o

^ vCJ r. vy

-o cr\ e. to >0 r-J

o e*> '•f O <3
t j fT*

O
f;fi. -tIAI I <* v. s\ i-v •St VtJ«s Q O C3 Ofv' r v<< r-i■Sr o-u

^-
r~< O >57 O f> 

vT) ^ t>-
•H t- to t'. ^ to

r- cn; t’\ r

m -s? t's’ C\‘ r-! O O t <?>

vrs (T> mm c<> nn(V •> - :■

O r-l O
«A *H8 >3

H<5 o>
M
c:!

r4H
«N CT> to vO V> to >0 «rv p-v CT> O fO * fO

>-t o- o> o> cv vn cj c% <-< o | <a«•«**'*«* !«* 
r-1 O t- CA ^ rl t^\ rH O O t t>

: O' • .
>0
H r-i i c>

i

>T\
t O It\ to Of >0 t-o O'

C*' O P’1 V* iw
Cl & q s

r-t CV C\’ O O -<? uo O O O O

f Vto Of tocv
f,n 44«*■ «4

o 8 £ r-t C'
• o>r*

j

«
O f"- to vo re
-«i' us p\ v}
rs o ta >o1 r>i re o

Ho PS $ '7*c >a ca «nj 47%
c
o

o :( c-: o o re
P *^ 8

•o ♦4*4 •re
t- >0 o &ft

.u

. 3 ;r% J>
<H 10 rH

«>
O' Hi

C"- re >o h h c> i~s o
S Js ^ ^ ^ ^8 • t*

& «4 •4*v ©»
cHfs O &m *-h■

. -i

3- PS t* US O H
H -«.t >0 Pt VO

«h » 4« M ft ^

p\octvpsreo<?'>>?ooo «s re

8 5 P o r< ««s *n p\ re us : «s
ft ft

o i o>
C'

t11 8*.

. 's.

o c>o>

CJ 3 to H H
«s O' re ps

oT o

o o rs >n O tn tr\ reo O' us cs t>> H PS
* * ft « « •.

r> so «rv h re o o
■«-j »

8o r-i
M

jfj rs
o rs -cf 
>o o> r-
rs to
US H

re ps r- to 'OO' re re '5
H'Ot-USCSOOO o

p\ to US 
to re

■
rH us

ft

° i g
! «4 «4 *4

8
r: Lo

«ct
re o ps so P- fttpscs n> - reH -^usre us opsws H is :

9\ «t «% «4> «*
•sJ»r\f^lor^tO*H<VO Or-I

*4> r-i r-f
CA COPi3i r♦ 4 m <4 ♦t# a f 8

t ^
.

j os «» o n
3S ‘

a
i

t;
f-jS H o is ca & PS PS

re o oo re
-ft H «>
C5 ■<

1 ?Oo m re us
re o o o o tv) cf re h 

tr. O X tt
3 re o o o 5 b H P. r O 

P. i t-
O 3 ™ J3o O1 E-i rr .w

£:<!

r

ft


	2022-10-24 (1)
	2022-10-24 (2)
	2022-10-24 (3)
	2022-10-24 (4)
	2022-10-24 (5)

