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2n1 Ult;;llfic rocks and intruded by granitic rocks (Chapman and others, 1971)
plate 1).

The three clastic units consist of: a Jurassic-Cretaceous shale,
graywacke and quartzite unit (KJs); a Jurassic-Cretaceous conglomerate,
graywacke, and shale unit (KJc); and a Devonian conglomerate, graywacke, and
shale unit (Dcl) (plate 1). An unconformity separates the Jurassic-Cretaceous
flysch unit (KJc) from the Devonian clastic sequence (Dcl) (Allegro, 1984).

The carbonate chert unit (00d) consists chiefly of dolomite, 1imestone,
silicified carbonate rocks, and chert of Ordovician to Devonian age.

The serpentinites form an eastward- to northeastward-trending complex
belt of outcrops which extends approximately 100 miles from the western edge
of the Livengood (1° x 3°) quadrangle to the edge of the Yukon Flats and are
parallel to the Tintina fault system in the Circle (1° x 3°) quadrangle.

The serpentinite belt includes mafic and ultramafic dike rocks, tectonic
inclusions derived from intrusive and volcanic, sedimentary, and metamorphic
rocks and rodingite. The inclusions show various degrees of alteration.

The mafic and ultramafic rocks, which parallel the serpentinite belt,
include diorite, metadforite, diabase, gabbro, basalt, metabasalt, greenstone,
and pyroxenite. Both the serpentinite and the mafic and ultramafic units are
of pre-upper Devonian age (Chapman and others, 1971).

In Tertiary time, intrusions ranging in composition from sonzonite,
q:lrtz-onzonite. quartz diorite-granodiorite, and granite, were emplaced into
these rocks.

Structure

The structure of most of the bedrock units in the mining district areas
is complex and characterized by intense folding and structural imbrication.
Because the contact between the serpentinite, mafic, ultramafic, and other
rocks cannot be seen, it 1s not known if the igneous rocks were intruded or
tectonically emplaced in the layered sequences (Weber and others, 1985). The
serpentinites are believed to have been emplaced originally as subhorizontal
sheets associated with regional thrust faults and their present outcrop
pattern reflects subsequent upward dragging along high-angle reverse faults
(Foster, 1968). The Paleozoic clastic, serpentinite, mafic, and ultramafic
units exhibit a possible structural contact (reverse or thrust faults) with
the carbonate-chert unit to the north in the Tolovana mining district area
(Allegro, 1984).

There are impure, talc-rich contact zones in the mafic rocks in the
Tolovana district, but the fact that serpentinite and mafic igneous clasts are
found in the Devonian conglomerate unit near its contact with the mafic rocks
suggests that the serpentinite complex was in place before deposition of the
Devonian unit (Foster, 1966).

Bundtzen (1983) states: "The diorite, gabbro, and greenstone appear to
represent a hypabyssal suite characterized by initial multiple intrusions
and subsequent tectonic dismemberment. The serpentinized ultramafic
rocks generally are more strongly foliated and may be fractionates of the
gabbro-diorite or of separate parentage.®

The Tertiary granitic rocks occur chiefly as small discordant intrusions
and are surrounded by zones of resistant hornfels rocks.



Sampling and amalytical procedure

Miners, in both mining districts, provided samples of gold and associated
heavy minerals from their sluice concentrates. A total of 59 emission
spectrographic analyses using a technique described by Mosier (1975) were made
on gold from 5 placer sites and 1 lode site. The elements determined and
their lower limits of determination are listed in table 1. Spectrographic
results were obtained by visual comparison of spectra derived from the sample
against spectra obtained from standards made from pure oxides, graphite, and
99.999 percent metallic gold. Pure Al was added to the standards and
samples as a codistillation agent. Standard concentrations are geometrically
spaced over an order of magnitude of concentration as follows: 100, 50, 20,
10, and so forth. Samples whose concentrations are estimated to fall between
those values are assigned values of 70, 30, 15, and so forth. Standard
concentrations are based on a 5-mg gold sample weight. Because of the nature
of native gold, 1t is often difficult to weigh exactly 5-mg samples and in
many instances there was less than 5 mg of gold available for analysis.
Therefore, the reported concentration values are corrected to reflect a 5-mg
sample weight by the following formula:

5
reported concentrations value = determined value x

sample weight'

The trace-element content of native gold varies greatly from grain to
grain, as well as from deposit to deposit, which creates a problem in
determining the precision of the analytical technique. However, studies using
artificial melts have shown that the variance of the analytical method was
:;;;;er than the natural variance of trace elements in native gold (Mosier,

Analytical results
The analytical results for lode and placer gold (table 2) are given in
weight percent and are presented by localities. The USGS assigned sample
number is given in sample column; letters indicate separate splits of the
samples. When sufficient gold was available from a particular site, multiple
analyses were made. For this study, fineness is defined as:
Ay
Au + Ag
The gold content was determined by difference, that is:

AU = 100-(Ag% + X%),

fineness = x 1,000.




TABLE 1.—Lower limits of determination for the spectrographic amalysis of
gold based on a 5-mg sample

Element Lower determination 1imit
Percent
Silver ikg} 0.001
Copper (Cu .0005
Iinc (In) .005
Gallium (Ga) .0002
Lead (Pb) .0002
Arsenic (As) .005
Antimony (Sb) .002
Cadmium iCd .0002
Bismuth (B4 .0002
Indium (In) .0005
Mercury (Hg) .002
Tellurium (Te) .005
Nickel (N1 .0005
Cobalt (Co .0005
Tin (Sn) .0005
Molybdenum (Mo) .0005
Germanium (Ge) .0005
Platinum (Pt) .001
Palladium (Pd) .0002
Barium (Ba) .0005
Strontium Sr} .01
Iirconium (Ir .0005
Vanadium {\I) .001
Chromium (Cr) .001
Yttrium (Y) .0005
Lanthanum (La) .002
Scand fum (Sc) .0005
Niobium (M) .001
Boron (B) .0005
Tantalum (Ta) .005
Beryllium (Be) .0001
Tungsten (W) .005
Manganese (Mn) .0001
Iron (Fe) .001
Magnesium (Mg) .0005
Calcium (Ca) .001
Titanium (T9) .001
S1licon (S1) .0002




where XX 1s the sum of elements other than gold and silver. If an element was
not detected, two dashes (--) are entered in the table in place of an
analytical value. The actual weight in milligrams of the r\d sample analyzed
1s given under Au-SW. Because the sample weight often varies from the 5-ag
weight designed for the method and because these are computer-generated data,
many of the results listed in these tables carry nonsignificant digits to the
right of the significant digits. The analysts did not determine these values
to the accuracy suggested by the extra numbers as shown in table 1.

Discussion

The greatest amounts of platinum, with concentrations ranging from
45-73%, were found in gold samples mined from alluvium along Amy Creek in the
Tolovana district (1, plate 1). These particular samples were hand-picked
from gold concentrates because their steel-grey appearance suggested the
possibility of platinum. The analyses show that some of the hand-picked
grains are grains of platinum.

At the other localities, platinum was not suspected prior to analysis.
At some or maybe all of the other localities, platinum may be alloyed with
gold, or may occur as discrete grains that were not recognized prior to
analysis. Platiniferous placer gold is known from several localities in
Alaska (Mertie, 1969, p. 90) where no free platinum metals are known to occur.

Palladium occurs with platimm in most samples (table 2) and some of the
other platinum group metals (iridium, osmium, ruthenium, rhodium) may also
occur with platinum but were not present in sufficient amount to be determined
by the emission spectrographic analyses. All six of the platinum metals
should be present as native alloys of platinum metals (Mertie, 1969, p. 5) but
in highly variable amounts. _

Other elements that are likely to be enriched to some extent in samples
that contain platinum are copper, iron, nickel, and sometimes cobalt and
chromium. These elements are not necessarily indicator elements for platinum,
but they may suggest an origin in mafic or ultramafic rocks that are
platiniferous.

Conclusions

Platinum was identified in native gold samples from four placer sites in
the Tolovana mining district (1-4, plate 1) and one placer site in the Rampart
mining district (5, plate 1). Platinum was identified in the gold samples
from the one lode gold site in the Tolovana mining district (A, plate 1).
Platinum 1s difficult to prospect for, but its value and econimic and
strategic importance justify exploration efforts. Native platinum can be
easily overlooked in panning for gold because it may occur in tiny grains that
can be panned away or are not easily identified as gold. Moreover, platinum
grains are paramagnetic and may be removed by magnets that will remove
magnetite from black sand concentrates. 6old refiners commonly do not pay for
or identify platinum in gold concentrates, but may regard it as seigniorage.
The discovery of lode deposits 1s even more difficult than identifying
platinum in alluvial deposits. The market value of platinum is usually
somewhat greater than that of gold, and the platinum group elements have great
scientific, industrial, and strategic importance.



The identification of platinum in the gold samples described in this
report is a positive indication that resources of the platinum metals group
may exist in the two areas. Although the amount of platinum indicated by the
analytical data 1s small, inquiry should be directed towards its source. Most
platinum deposits are related to mafic and ultramafic rocks (Mertie, 1969,

p. 16). The belt of mafic and ultramafic rocks that 1ies north of the Beaver
Creek fault may be worth studying in detail. Platinum analyses are difficult
and expensive but geochemical sampling for copper and nickel sulfides in
addition to gold and silver may suggest areas in the belt of mafic and
ultramafic rock where analyses for the platinum metals are justified.

References

Allegro, 6. L., 1984, Geology of the 01d Smoke Prospect, Livengood C-4
quadrangle, Alaska: State of Alaska Department of Natural Resources
Division of Geological and Geophysical Surveys, Report of Investigations
84-1, pp. 10, 1 plate.

Bundtzen, T. K., 1983, Bedrock geologic outcrop map of the Livengood B-3
quadrangle, Alaska. State of Alaska Department of Natural Resources,
g;v;sfgn of Geological and Geophysical Surveys, Report of Investigations

- D]lte.

Chapman, R. M., Weber, F. R., and Taber, Bond; 1971, Preliminary geologic map
of the Livengood quadrangle, Alaska: U.S. Geological Survey Open-File
Report 71-66, 2 plates.

Cobb, E. H., 1964, Placer gold occurrences in Alaska: U.S. Geological Survey
Mineral Investigations Resources Map MR-38.

Foster, R. L., 1966, The petrology and structure of the Amy Dome area,
Tolovana mining district, east-central Alaska: University of Missouri,
unpublished Ph.D. thesis, 227 p.

Foster, R. L., 1968, Potential for lode deposits in the Livengood gold placer
disgrict, east-central, Alaska: U.S. Geological Survey Circular 590,

p. 18.

Koschmann, A. H., and Bergendahl, M. A., 1968, Principal gold producing

gigtr1ct;8gf the United States: U.S. Geological Survey Professional Paper
s Pe .

Mertie, J. B., Jr., 1934, Mineral deposits of the Rampart and Hot Springs
district, Alaska: U.S. Geological Survey Bulletin 844-0, p. 163.

Mertie, J. B., Jr., 1969, Economic geology of platinum metals: U.S.
Geological Survey Professional Paper 630, p. 120.

Mosfer, E. L., 1975, Use of emission spectroscopy for the semiquantitative
analyses of trace elements and silver in native gold, in Ward, F. N., ed.,
New and refined methods of trace analysis useful in geochemical
exploration: U.S. Geological Survey Bulletin 1408, p. 97-105.

Weber, F. R., Smith, T. E., Hall, M. H., and Forbes, Robert, 1985, Geologic
guide to the Fairbanks-Livengood area, east-central Alaska, Alaska
Geological Society, P.0. Box 101288, Anchorage, Alaska 95510, p. 44.



-- -- 0001° - - - -- - - -- 000" ¢€° 0°'02 66, L'6L - -~ jls2€
- - 6201°¢L - - -= -~ §000° -~ --  BE20" b°L 611 18 (08 - --  BALS2E
»100° -~ 9gLE°1 - - -- 0902° €000° -- -~ §l20° §°2 69 0£6 L'06 - --  VALSZE
9600° -- £962°1 .- - -- €600° 820" -- -~ 9260° 0°2 0°€l 898  0°S8 [£00° 8/L2° 8s/s2¢
6000°* -~ 000L* - - -- -~ 2000° -- --  00L0° O°1 0L 626 0°26 -- -~  ¥SLS2E
-- -- g€661° - .- -~ £€620° 6v00° -- -~ 9pl0° €° 89 166 6°26 -- -- 9IS AN
0200° == 0000°€ == --  0500° -~ £000° -- --  00S0° 2°t 0°L 82 868 -- - vLs2e “ny €
9lEL” -- 098£°v 8590° -- 6120° -~ 810L°0€ -- 6120° (/80" 9°6€ b’y [26 0°95 LOEO0° OE61°2 6226  AIM)
poobuangy 2
9100° -= ity -— - - --  8000° -- -~  9I€0° 6’ I°IT 888 0°88 -- --  @AbB2E
0200° -- §692° - - -- -~ 0v00° -- -- oL20° 9 S'€El 98  6°G8 -- --  VAbBZE
0200° -- 0000°¢ 2000° -~ -- --  os10° -- --  0020° 2°t 0°01 (68 8°98 - --  JAvB2E
0£00° --  1090°S - - -- 0v00* 1S00° -- --  2020° b'S 1°'01 €68 S8 - - GAbS2E
8¥00° -- €68L°¥ - - - -- 6200 -- -~ ppl0°  0°S 9°6 668 b°S8 -- - VAMBZE
0100° -~ 2v96° - - -- -~ 0200° ~-- 0§00° 6bI0* 2°9 6'6 68 8°€8 -- -=  oWeze
£900° -- €08v°y 2000° -- 8I00° -~ 9680° -- 0600° [290° 0°S 0°6 906 0°98 -- -~ gNbaZt
0100° --  0000°€ - - - --  o100° -- --  0020° ¢€°¢t 0/ 82 L°68 - -~ VNPBZE
»£00* -~ eue .- - - --  p100° -~ --  6E10° 9° §°'9 G666 0°€t6 -- --  J4v82¢
1£00° --  260§° -~ .- -- -~ 60£0° -- -- 020" €°1 1L 82 S'16 - -~ 84v82¢
0500° -=  0000°2 - - -- 0§00° 0/00° -- --  0010° E€°v 0°0T 968 L°S8 -- --  V4p82¢
$620° -~ 9620° - -- -~ (p10° WHOO°  -- -~  1v62° 6°I8 -- 866 1°BT 8850°2 ¥625°S. 80YEZE
9210° -- 251b° -- --  0600° 18I0" €060° ~-- -~ 1420° €°€S v°S 88  E€°Iv OI9€* €921°Sy  dv8E
£€00° --  0000°S -= == [110° (900° (991" ~-- - 1910° »'9 0°S [v6 9'88 -- -~ gIveze
- -~ 96SL°€E -- --  8£00° -~ 9/€0° -~ -~ 8810° €°v 6 206 €£°98 -- --  VIbBZE
£600° -~ 96299 -- =-- 6810° SB810° 9260° ~-- -- 6810 9°¢ $°'9 066 6°S8 - - v82€
8620° -- 9660°0 - - - -~ 6200° ~-- -~ 8862°0 2°8§ B6€0°0 666 L°Tv 0266°1 8°6y ¥OVB2E W) Awy |
N )y 6 18 P q sy Q4 9 uz n) Xxjowns By ssauauiy nyx pd 3d  9dms uopwoy IS

‘P) ‘w9 sJuMI|] (pAIONAP Jou

*P332313p J0u IUIM VY puUR IS ‘yy *ny °sQ ‘4]
WAL (--) AILwo0 PLOB Ipoy ‘v $s3L3}1ed0L PIob aadv|d ‘G- ¢pazAivue sweabi|iw u} Jybiam I dwes ‘ms-ny $juaduad g

by + ny

SARALLS puv pLob uwyy 43430 SIUIWIL2 jOo wNS = X 000] X —
ny

= SS3udU| 4]

wysely ‘agbuvspend £ x 1 pooBuaaly *S30143SEP Bujugm Juedemy puR BURAOL0] W3 W04y sILdwes PLob apoi pur 40wid Jo SISALVUE JO SINSAY  °Z JIAvVL



0010° == 000§° - == -- 000€° 0200° ~-- == 0L00° 9°9 001 €68 b°£8 == 0020°  OXS22¢
9900° - (88t - - == LIy 6100 ~-- == 600" (°§ ¥°6 006 6°v8 - == xg22€
0500° -- 000§* - -- == 0002° St00° -- == 0§00° 6°P 0°0l 668 1°S8 - == 8Xs22¢
6200° -- £261° 6100° ~-- == €261° 8v00- -- == 900" Pb°P 9°6 668 6°S8 -- -=  ¥X§22€
0s10° -- 0002° -~ == -= 00§1° SI00° ~-- == 0L00° ¢€°¢ 0°01 (68 (°98 -- == 0§22¢
0010° == 0002° == == == 0001° 0€00° -- == 0L00° (€ 0°0T 968 £°98 - -- 26822
¥600° == 80Ly* - == -~ €881° VI00° -- -~ p600° ("2 b6 €06 6°L8 -- == @522E Aajows
€010° -= 980€° - = -- 620I° 12000 ~-- -=  gO10° €°2 €°0T 968 b°L8 -- -~  ys22¢ PO Vv
05€0° == 2891°1 2100° -- [I10° 2800° SOSE° -- 8S00° 9E€2° O°p 28 S16 8°(8 bpE20" BLI8"  JipleE
0400° == 0000°% SI00° -- 0/00° 0G00° 000§° ~-- O00T0° 000S° 2°b 0°0T 968 8°S8 0S10° 0000°T @ibl2c
0€00° -= 000§° 0200° -- OSI0° 0S00° O0O0SI° ~-- O0O0T0° O00SI° 0°2 0°L 626 0°t6 == 00§0°  VIbI2E
0C10° 9260° 6S26° 2581° -- €600° --  £962°1 ~-- E600° 95§ I°9 €6 106 (b8 LE0O° 8.20°  ISbleE
1900° -- 0829° €900° -- (800" 0S00° 0§29° -- S210° 00S2° 9°¢ $°21 08 6°¢€8 .- -~ daspree
0500° == 000§° 0200° -- 0L00° OVOO° 000, -- 0S00° 00S0° 2°2 0°01 868 8°(8 - == VSpI2€
0s10° == 000S° 0200° -- 0OF0° 0/00° ©0000°S -- 00S0° 0000°T O°Il 0°L 126 028 -- == Jwptee
0500° == 000§° SI00° -- OSI0° OMOO° 0000°S -~ OOE0° 000L° 2°6 0°0I 068 8°08 - - gupiee
0010° 00SI° 000S° 0002° -- 00T0° OO0 0000°S -- OCE0" 0000°T 2°6 0°L €26 9°¢€8 - == vupt2e
$000° == 196" 2000° -- -- - 62000 ~-- == Gp10° €' 8'F 156 6°€6 -- == IXptee
000" -~ 6268° -~ == g8100° == E100° -- e 74 () S 4 ¢ 68 016 0°06 -- == axvize
§000° == 9I¥6" - - -- -- 61000 -- -~ §282° 9°1 82 16 9°S6 -- == WXpr2E
- == 000§° - .- - == o100° -~ == 00S0° (° 0°S 056 £°p6 -- == Jpl2E
4000° -- 000" €000 -- - - §l00° -- --  00§0° &' 0°S 056 S°b6 -- -~ gpleE AN
$000° --  000§° - - - -~ 0800° -- == 000" 2°t 0t 06 8°'S6 - 1 ¢43 Jajuny g
1120° -~ gs01°2 8510° -- 2£00° -~ 9260°1 -- == (80" 2°v 8°ST 6€8 0°08 -- --  asteze
£100° == §L02°2 (100 -- €£00° -~ olo* -- -~ ELO° 82 9°9T 0€8 (°08 £€00° ©VOTT*  VS€2E
- -- 0000°T S[00° -- OF00° --  0010° -- -~ 00§0° ¢€°1 0°ST 8v8 (€8 -- == Juteze
-- == 0000°T 0S00° -- 0200° --  00£0° -- == 0050° b°1 0°ST 8v8  9°c8 - == GYIE2E
£S0N° -- 262§ @S10° -- 1200° -~ o120 ~-- -~ §260° 11 8°'sT 1Iv8 1°¢8 -- - vdIg2E
0200° -- €88»° 2000° -- -- --  G610° -~ == 9pI0° 6° 9°vl 268 S°v8 -- == IXT€2€
2200° - 9LES° -—- - -- --  g8€SO0° -~ -~  BEsSO° 1°t 1°91 (€8 (°28 - - axteze
9500° -- 2950° 9000° -- -- -~ §220° -~ == 6910° S°T 69T 628 918 -- - wXreze
6100° - ey -~ == -- - 6100 -- -~  1620° 6° 9'vT €S8 §°v8 -- RET] (¥4
-- -- 0000°1 -~ == 0200° -~ oL0° -~ -~ 00£0° ¢€°1 0°ST 8v8  (°€8 -- == QI A9A)
- == 0000°1 == == 0200° --  0§00° ~-- == 0020° ¢°I 0°St 8v8 ' 9°¢8 - -- Vi€ SU L THY )
w L] 6 18 P qs sy 4 uz n)  xjowns By ssaudupy ny X pd 3d  Jldwes  uojI@I0T 3§




== - 4(S2E

b == 8ALS2E

== == WALSZE

== 6000° 4S(S2€

== == ¥S{S2E

== == 8(52¢ ¥334)

- - ViSeE g ¢

L280°  6120° 6226 3334
poobuaay 2

- == 8Ab8ZE
== == VAVBZE
$000° == JAV82ZE
== 0100° aAv82ZE
~=  vl00° VAVBZE
== == M8zt
§v00° == GNV8ZE
== == W82t
== == Jdveie
1500° == 84v82¢
== R Fi2:74%
8800° --  abveze
8042° == dv82e
£€e8” =~ aveze
0881° == VIb8ZE
0E9v* == v82€
6€10° 6£00° vOpe2E %334 Lwy |

usg o) I dwes uojjwd0] 3LS

panujjuo)--°2 ajqey



0.00°

so12°
§500°
sot0°

1100°

0050°
0020°

-
-
-
-

s100°

00s1°
8200°
0200°
6100°
0010°

6100°
§100°

S100°
6000°

0100°

0€00°
v100°
0100°
0100°

0010°
0100°
9900°

0010°
6810°
0020°

0x522€
ING22E
axszze
VX§22€
as2z¢
622¢
as22¢
vs22¢

JLviae
aLvize
vivlze
seize
asvize
L L1404%
L4043
ayvize
Vib12E
Xvize
axvize
vXP12E
wize
avrae
vplze

asteze
VSTEZE
L2
ayleze
vyieze
IXTESE
axtese
VXIE2E

J1eze

a1e2e

vieze

Kaxous
PLO Vv

199.4)
Ny §

x334)
43qLIM b

L]

us

)

9 dueg

uo§3ed0] 3§

10



0050° == 0020° 0500° ooot* == 34S2¢
0611° == 8v00° 1£00° prL0°  ©000 BALSZE
12400 2100°  1v00° 9600° 1Ztv* (000 VALS2E

2681° 6100°  9500° £600° 9621 €000° 48492¢

00ST° -~ 0£00° 0500° 000T° €000° VSL62€

§610° == 0200° 0100° 9r10°  1000° 9462¢ 49949

0001 == 0§00° osto° 0020°  1000° visee iy ¢

98ePh° 6Eb0°  2€10° {0€0° 2((8°  8800° 622¢ 1349
poobuaayt 2

9N°E S9tE” 9100°  2£00° 8s10° 91€0°  §000° 9Ar82¢

1€ §692° £200°  £900° 2020° b0v0°  ¥000° VAbBZE

00°§  ooO1° 6000°  0S00° 0010° 00§0°  S000° JAVB2E

v6°b v20z’ §100°  2510° to10° 90S0°  £000°* APBZE

22°s LEpT° 8v00°  8v00° pv10° 6/v0°  [000° VAPBZE

£0°S 8861 ° 6600° 0/00° 6600° 8620°  /000° MYBZE

85°§ 2641° 6000°  0600° PETO° 26L(1° 6000° GWv82ZE

00°S 0002" 6§100° 0S00° 0010° 0050°  €000° WWbBZE

ws 8ver”® p100°  9000° 6E10° {P90°  9000° J4p82¢

6°r 2608° 1£00° 1.00° #020° {E02°  S100° g94v82¢

00°S  0000°2 0€00° 0S10° 00£0° 0002° 0200° vireze

0T 6500° §200°  6500° 6500° $2688°S €000° abpsze

e €060° i8to°  1810° 19€0° 1508°1T S000° drsze

00°t  00§2° €€00°  (I10° £910° {911°  8000° 8Jp8zt

99°2 0881° 6100° #600° #600° 9L€0°  €000° vor8ze

ov°s 688€°1 6100°  6£10° 8£20° 6526°  6100° $82¢€

15°2 6€£00°0 == 6100° 6€00° 09.6°S 2000° vOp82E X994 Awy |
ng-ny ' L ) B L] U dldueg U0 AYS

panuiu0)--°2 3qey

11



e ¢ & ° o & o

S~88KR888

@« 6 6 6 6 8 0 5 ¢ 8 0 o s ®
VOVVTTOLTOVVLTT vLLLLLLVLOVLOVTSNOLL S TWOHBOOWLOY

4 o & 4 ¢ o o & o &

8813858838 88853~88888R88Y%

p€20°

$4€0°

0s10°
0020°

axseze
JIX§22€
aX522€
vX§22¢
aseee
J522¢
8522¢
vseee

dlpieE
aivree
vibize
spieE
aspize
vspIze
Jupiee
aupIee
vibiee
AXpIZE
axpi2e
vXp12€

wiee

av1ze

wrize

as1eze
vsieze
YIE2E
ayreze
VyIE2E
IXTESE
axfece
vX1€2€

JLecE

81eze

vieze

2
2

9| dwesg

12

uoj3ed0] 94§



