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SUMMARY 

The contiguous PEN group of claims consist of the 
Fen14 and Tsalit4-8 mineral claims as desoribed below. 
The claims are presently armed by Bail DeVelQpment8 Ltd., 
and are  located between Feator and Code creeks 4 km south 
of Mumice River, 30 km southeast 
MODo on map sheet NTS 93L/2W0 
Claim Record # Units 

Fen1 12630 20 
Fen2 10873 20 
Fen3 12631 20 
Pen4 12751 16 
Tsalit4 13066 14 
TsalitS' - 13067 16 
Tsalit6-8 13068-70 I each 

.*: . 
UPOR approval of this report. 

of Houston, in the Oliaeca 

Expiry Date 

Septa 25, 1993 
June 25, 1993 
Sept. 24, 1993 
Oct. 24, 1993 
M a r .  .21, 1994 
Mar, 21, 1994 
Mar. 21, 1994 

The historr, physiograpu, general geologj- and 
mineralization for the eastern portion of the claims, 
where the bulk of the present work described in this report 
wag coaducted,and adjacent area on Tsalit Mtn., are 
described by B.N. Church in GEM 1970 Annual Report as 
quoted overleaf. In the central area of the claims the 
local geology, as described by B.N, Church in GEM 1972, 
p. 373-378, consists of an 1x2 km easterly-elongated window 
of Mesozoic Hazelton Group volcanics located between Mineral 
Hill and Fenton Creek (Fig. 4, in pocket), within volcanic 
rocks of Tertiary age present elsewhere on the proper-. 

in the area, the writer carried out h June and August this 
year linecutting, geochemical and geophpical reconnaissance 
surveys in the central  and eastern portions of the alairrii, 
consisting of soil and sediment sampling and VLF-EM16 readings. 
A single 4.5 br l m g  cut line, L-OB,*L., provided an east- 
west intersection for m i l  sampling and VIPL-EMIG readings, 
while a recent17 built logging road along Fen?-Fen2 claim 
line provided a 3.1 kr north-south intersection for the 
geoptysical readings and collection of field-sieved, fluvial, 
lithic sediment samples. Several additional short lines 
were read with the VLF-EM16 instrument, as shown on Fig, 4, 

In order to help identi.fr possible mineralizing structures 

The geopwsical readings were taken by the writer and 
a helper at 25a intervals, as plotted on the vzE'-EM16 
profiles (Fig.s 5a-5g), and interpreted by L,M. Bzdel, geo- 
physicist, Interpretex Res, Ltd,, overleaf  in t h i s  r e p o r t .  
The geochemical sampling, consisting of collection of the 
B-horizon soils, field-sieved lithic sediments, and occasional 
rock f l o a t  and outcrop samples was done by the writer. All 
sample analysis was performed by Min-En Labs of N.Vancouver 
using standard geochemical methods (Appendix 111, IV). 
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The geochemical sanplts, which were analyzed f o r  30 eledb 

ents by ICP, plus Hg, F, total Ba, and fire-geoohen Au, 
indicate a strow Ag-Pb-Zn and Cu-As-Sb response in both 
north-south silts and east-west soils where anrpled in the 
area of the Hazelton volcanics window, as indicated on the 
1:10,000 scale sample location nap, Fig. 4, in pocket. 

sgn AS - PPI AnalJrtical values range up t o  3.2 PPI Ag, 
20 ppm Sb, and 486 PPI Zn in the lithic sedirents. and even 

204 
to 690 ppb 

ppm Cd 104 a Cu, 204 m Pb, and 
.horlion s0h-ed-c up 

-9 Pb 

Cross-cutting structures in the Tertiaq volcanica are 
indicated by similarly anomalous nultielement geochemistrr on 
the OBL soil line at 9,OOE, 11.5OE, 17,50-18.00E, and 21.OOE, 
which cohespond well with the geophysical VLF-Epll6 conductors 
located at 9.50E, 11.75 E then at 18,00E, and 20.25 E 
respectively (Fig-s 4, 5AZ. The silt samples collected along 
the logging road are similarly geochenically anomalourr at 
2000 n, 2100 m, 2250 m, 2650 P, and at 3000-3050 m, which 
location is j u s t  beyond the southern end of the geopesical 
readhgs, 
yield l-pb Aa at 45aW in the B-horizon soils on Line-OBL, 
and 32p;b Au at 95-, and 18ppb Au at 2150n, in the lithic 
silts a ong the road, The non-nagnetic heavy minerals (HOE.) 
fraction, analyzed for the handful of recce sedinent samples 
collected, is anoaalous in Ba,Bi,Pb,Zn,,and Hg in sample 
SedlO4 at 480n along the road, and anomalous in Ba,Pe?P,Pb,V,Zn 

%'!hbCreek draining the Tsalitrt claim area (Pig.?, 

Of the eight HOMO fraction soil samples collected at 50n 

Gold values in the regular -80 Mesh fractioa 

b brr in s u p l e  Fent2, taken on the right tsibut 

tourmalinization, which may be associated with precious metals 
mineralization at depth, as suggested by the above listed 
anomalous gold values in soils, and in the HOMO fraction in 
siliceous float rocks sanpled in the same area ( see the 
writer's Nov, 1989 Ass~at. Rep,). 

Presence of similar epithernal alteration is suggested in the 
siliceous, barite-rich bedrock sample Mtn.top1 in the H.M. 
fraction, with 2.1 m A , 4 
2886ma Pb, 1 7 ~  *3pp?;n, and 60.000~~~ Ba to ta l ,  
located at 3 0 0 h  along the road, which is coincident with 
the B, Ba, Li, Sb, Hg, anomaly at 3000-3050rn in the regular 
-80 Mesh fraction in the soils (Fig, 4, in pocket) .  

m As, I$ppmB, 1.2ppm Cd, 



on the T s a l i t  Ntn. area: 
142 <it.OI_OGY, EXPLOKATlOh, Ah11 h l l N l h G .  1970 

DI SCRIP1 1 0 1 .  

Introdsrcrion 

Prospecting activity has increased markedly in the general area south of Hous- 
ton with recent major mineral discoveries near Goosly Lake and some important 
mine development work at Owen Lake. In the light of this activity it seems appro- 
priate to update the published information on some of the more interesting mineral 
showings such as exemplified in the Tsalit Mountain area. This report deals with 
the general geology of the Tsalit Mountain area and reviews three mineral prospects 
-the grubstake showing, the summit showing, and the north slope prospect. 

Prospecting History 

The original grubstake showing was discovered by P. Pouport in 1929 on 
upper south slope of Tsalit Mountain. This proved to be mainly a silver-c 
prospect, although early reports indicate the presence of some molybdenum 
eralization in the area. 

Apparently there was little or no work done until June 1965, when th 
claims were staked by E. Westgarde covering the showing. In mid-1966 
claims were integrated with a large block and formed the nucleus of Normont 

exploratic 
mappinn, - -  I 

ioad construction, geochemical soil-sampling. stripping, blasting, and surface- 
s amp1 ing . 

During this time the area in which mincraliiation is known was increased from 
just a few scattered trenches to an area measuring roughly 1,000 by 400 feet. Also 
molybdenum mineralization was discovered in volcanic rocks near the summit 
the mountain, about 2,500 feet north of the grubstake showing. Since pyrrho 
proved to be an important mineral at both showings, a detailed magnetometer 
vey was carried out. Subsequently, about 12 short diamond-drill holes were pa 
down to test magnetic anomalies in the grubstake area. 

Almost contemporaneous with the activity on the Far claims, Amax Exp 
tion. Inc. was investigating molybdenum mineralization in the area of a gr 
intrusion on the north slope of Tsalit Mountain. In 1964, anomalous molybden 
concentrations were found in silts along the course of Tsalit Creek draining 

approk&ately 1% miles north of the g&bsrake lhbwing. 
Prospecting interest has been revived after a short dormant period. 

American Brass Limited is currently investigating silver-zinc geochemi 
lies on their Code claims located immediately west of Tsalit Mountain 
grubstake and summit prospects were recently acquired by R. Blusson an 
Stewart, of Vancouver, who are apparently reactivating exploration in the area. 

:d an area 

Physiography 

side at an elevation of 4,500 feet. The east face rises sharply above the gentle sl 
of the valley of Owen Creek at 2,500 feet. A westerly knob, lying a few hun 
feet lower than the summit, overlooks the broad arched back of the mountain 
low swampy rolling terrain to the northwest near Fenton Creek, 

Owen Hill is a prominent granite knob located immediately north of Tsalit 
Mountain. A fire lookout station at the top of the hill at 3,500 feet provides a 
panoramic view of the Morice River region beyond the north boundary of the map- 

The top of Tsalit Mountain is saddle-shaped, with a summit horn on the e 
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LATE TERTIARY 
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FENTON CREEK MLCPiNlCS, RHYOLITE W M E  GLASSY BANDED LAVA AND 
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Figure 14. Geology of the Tsalit Mountain area. 

FIG. 5. 



Tsalitpn Lake and the upper part of Puport Creek occupy a broad glacier- 
carved hanging valley located between Tsalit and Nadina Mountain to the south. 
The lower section of hport  Creek is cut deeply into morainal material which merga 
with a broad zone of glacial drift in Owen Valley. 

The mean glacial stria: direction on Tsalit Mountain is 113 degrees; a single 
measurement east of Owen Creek gives 178 degrees. 

Except for a burn extending from the north slope of Nadina Mountain to the 
upper course of Puport Creek, the area is well wooded with stands of lodgepole pine 
and spruce. 

General Geology 
The geology of the Tsalit Mountain area is shown on the accompanying mJp 

(Fig. 14). The bedrocks consist of an assortment of Mesozoic and Tertiary \ ( > I -  
canic and sedimentary rocks and a large granite intrusion. 

A suite of Early Mesozoic rocks underlies most of the map-area and is host 
to the mineral deposits on Tsalit Mountain. The lowest part of this sequence COD- 

sists of argillite beds exposed along Puport Creek and east of Owen Creek in the 
northeast part of the map-area. The argillite is overlain by a thick rhyolite unit 
crwping out to theporth and south of the upper course of Puport Creek and cast 
of T)\;en Creek. The upper part of this sequence is about 1,000 feet thick, cnn- 
sisting mainly of volcanic rocks exposed on Tsalit Mountain. On the east part nf 
the mountain the rocks are dark amygdaloidal basalt and andesite lavas with '1 t L w  
thin intercalated rhyolite marker flows. To the west, a thick lens-shaped bod. 4 
tuff breccia is found near the top of a basalt-andesite lava pile. 

The strong bimodal composition characteristic of the Early Mesozoic volcm cs 
is wdI displayed by arc-fusion analyses of 70 representative lava specimens (we 
Fig. 15). An estimate of the bulk composition of these rocks shows 20 per cent 
basalt, 40 per cent basaltic andesite, 10 per cent dacitic andesite, and 30 per cent 
rhyolite; dacite lavas and pyroclastic rocks are scarce. Chemical analyses of basic 
,ind acid end representatives are given in the accompanying table. 

Chemical Analyses of Tsalit Mountain Volcanic Rocks 
1 

SiOp - -. . _. . . .  _. . . . 49.90 
Ti02 - - 1.12 
A120 1 17.38 
Fe20, 1 2 3  
FeO 5.87 
MnO 0.17 

5 29 
9.12 

MgO 
CaO 
Na2 0 3.1 1 
Ka 0 0.95 
H 2 0 -  0.02 
H20+ 5.33 
co2 0.0 1 
P2 0, ... 0.22 
SrO . 0.04 
BaO 0.07 
R.I. (arc fusion) 1.572 

2 
79.00 
0.08 
13.04 
0.34 
0.28 
0.04 
0.23 
1.33 
2.82 
2.3 1 
0.03 
0.27 
0.01 
0.01 
0.005 
0.12 
1.495 

.,. ..I,Y("II-..-......, . 
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A series of andesite lavas and breccia thought to be Late Mesozoic or Early 
T~ifiary age IS exposed in the area drained by Fenton Creek west of Tsalit Moun- 
: , ~nd  ea5t of Owen Creek on the east boundary of the map-area. These rocks 
r i  irrlble the Tip Top Hill volcanics in the Owen Lake area and clearly exhibit a 
is>\ . r  grade of metamorphism than the rocks described above. The unit is widely 
di\tributed throughout the region and more or less flat lying. 

The youngest rocks are fresh glassy rhyolite lavas and breccia cropping out in 
a small area between Tsalit Mountain and Fenton Creek. The rocks are somewhat 
eroded, displaying a number of semicircular structures possibly representing the 

. .  

The intrusion appean to have lifted the rocks of the north side of Tsalit Moun- 
I tilting the beds gently to the south. 

A statistical plot of joints and cleavages 
u1 tiic Tsalit Mountah %remmikesaW 141) 

"', 1 on? joint set found in the area. 

Mineralization 

Rept., 1929, p. C 175). 
The main miaeralizjed zone is exposed in a 

h 
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riiagnctite and opaque minerals, and a trace of apatite.) 
The summit rhowing io a few hundred feet northwest of station 76+00 NE. 

on the b a s a h .  The exposma consist of five pits, one of which contains min- 
eralized amygclalckial basalt. The rocks are locally hornfelscd and fractura and 

ygdules arc filled with qnartz, calcite, pmphiilc;.and - 0fpyl-r- 

d o p e o c c M t a c h ~ ~ ~  
to company *rts,%&Owtu Hill 

i 

By B. N. Church 

GEOCKEMICAL SURVLT 

In order to help identify possible nineralizing 
structures in the central and eastern portions of the Fen 
group claims, the writer cut a 4-5  km long line streching 
fron Mineral Hill to near the eastern claims bound-, and 
sampled the B-horizon soils at 10-30 cm depths and 50a 
intervals along the L-OBL line from 20,OW to 25,OE f o r  a 
total of 93 samples (Pig, 4, in pocket), An additional 
eight s o i l  samples were collected along the SE contour at 
the base of Mineral Hill, and another seven samples nearby 
along a projected lineament to the south. 

The newly constructed logging road  traversing along 
the Fenl-Fen2 I?-S claim line was silt smpled at 5Om intervals 
by field sieving the fluvial, lithiu, glacial sediment 
along t h e  upslopa road ditch f o r  a dist8.nce of 3.1 kop to 
obtain 63 high quality, uniform material, silt samples. 
A n o t h e r  eight stream sediment samples were likewise c o l l e c t e d  
elsewhere on the property (Fig. 4, in pocket ) .  
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GEOCHEMICAL SURVEY, c0nt.d 

Some 25 rock samples, most of which a r e  float as 
described in Appendix I1 and located on aap Fig. 4, were 
collected in the overburden covered claims area. The 
presence of sulfides, alteration, silicification, or rusty 
precipitates on frautures were selectively saapled, as all 
are considered possible indicators of potential mineralization. 
Except for the barite-rich HOMO fraction of the silicified, 
epithernally altered outcrop sample Mtn-Top1 located at 3OOOn 
along the road, which had lgppm B, 26OOOOppm Ba, 2886 a Pb, 

a Sb, the rock samples collected do not e m  it 
anoma and 3=-- ous trace element geochemistq, and none had anomalous 
gold values. 

The B-horizon soils and the roadside silt samples were 
analyzed at Min-En Labs in NoVancouver for fire-geochen Au, 

% hesh fraction. total Ba, F, and 30 trace elenents by 1-m 
The einht contour soils and the einht 

stream std+$nents were processed f o r  the heavy minerals-(H.M.) 
fraction*and likewise analrzed. Complete analytical results 
are presented on the geochenical 1:10,000 scale map, Fig. 4, 
and are also enclosed in Appendix IV. 

Silt Sediments Geochemistry 

The highest geochemical gold value of 235pp b Au in the 
non-magnetic H.M. fraction in the eight stream sediments 
sampled was obtained in sample FENT2; from the mouth of the 
eastern Fenton Creek tributarr draining the Tsalit4 claim 
araa,(Fig. 4, in pocket). The  sample containar 18.3 % of 
non-magnetic iron, suggesting that most of the geochemical 
gold may be present in iron precipitates, rather than as 
free placer gold, which in turn implies a mineralized bedrock 
source upstream at depth. The tributwy should be sediment 
sampled at regular intervals to determine the cutoff point 
f o r  the anomalous gold values. 

of line L-OBL at 22,903, is highly anomalous in molybdenun 
with 28 m Mo, which mar indicate mineralized struoturea 
at dept + , or glacial smearing westward from the known moly 
showings on nearby Tsalit Mtn. (Pig. 4, in pocket). 

Sediment sample SED101, located near the eastern end 

The large multi-element anomaly in the roadside silts, 
extending from 7OOr to 2 2 5 0 ~  accross the Hazelton volcanics 
window, is centered at l5OOn-l55Om where anoanalous values 
of up to 13ppa B, 160ppn Ba, 1 m Li, 1050ppm P, 
are present in addition to 

217p&A2 169Oppm K ,  104 m Pb, 2Oppn’ib, and 48 
-80 Mesh fr*ig. 4, in pocket + 

a n d 1 0  b H  + 
m r  
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Silt Sediments Geochenistry, c0nt.d 

The presence of anomalous boron values in the roadside silts 
suggests possible tourmalinization to the northwe& in the 
direction of Mineral Hill, where similarly anomalous boron 
values are present in the L-OBL soils at the westem end of 
the soil line, 

An anomalous mercuu value of 265ppb Hg suggests a cross- 
structure at 2650r further up the road, and at 3 O O h  weakly 
woma&ous,B, Ba, Li, Sb, $gd Hg geochemical values in the 
silts ooincide with the visible epithermal alteration in 
bedrock, as represented by rock sample Mtn-Top1 (Pig, 4 and 
Appendix 11). 

Soil Samples Geochemistq 

A continuous rnultielement geochemical anomaly in the 
B-horizo& 'soils extends f o r  20oopP along the sampled line 
L-OBL from Fenton Creek westward to Mineral Hill over the 
Hazelton valcanics window, The anomaly is strongest west 
of the logging road, iron 1500W to the end of the line at 

The anomalous boron present at l9OOW to 2000W may be 
indicative of epithermal tourznalinization and possible 
associated gold mineralization at depth, as suggested by 

b Au, and 3 b 4u in the H.M, fraction of t e 
contour soil samp -?%Flu ea 5, SlO7 and S108 respectively, 
473pp 

taken along the SE 810 e of Mineral Hill in the same area 
(P ig ,  4 and AppendixIV P . The H.M. fraction of samples 
S101 and S102 is also anomalous in boron, with l4lppm B 
and 45ppm B present respectivelr, 

To the east of Fenton Creek, anomalous multi-trace 
element sites occur at 9OOE, IITOE, 1750-1800E, and 2050- 
2100E, on line L-OBL. The anomalous trace elements a r e  
Ag ,As ,Ba,Be ,Ca,Cu,Fe,K ,Li,Mg,Mn,Na,Ni,P,Pb,Sr ,Th,V,Zn,Ga, 
Cr, and Hg. Such extensive combination of anomalous major 
and minor elements likely indicates presence of cross-cutting 
deep structures in the Tertiary volcanic cover rocks at or 
near the anomalous s i tes  which nay be associated with 
mineralizing environments at depth. Additional parallel 
soil sample lines a r e  needed to deternine the orientation 
of the anomalous struc.tures. 

the presence of strongly anomalous gold values of p w L A 2  , 
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by L.M. Bzdel 

The geopkysical rogram on the Fen property consisted of 
electromagnetic P VLF-PI) readings at 25m intervals along 
seven reconnaissance test lines located throughout the claims 
area (Fig. 4, in pocket). 
to test the effectiveness of VLF-EM in identifm possible 
mineralized conductive structures and locate areas of interest 
for additional geopwsical teeting on the propert;r. 

used to carw out the survey. The r i n a q  transnittor 
station used was NLK Seattle, WA. P 24.8 IcHe). 
NPM, Lualualei, HI. (23.4 kHz) was used as a secondary station 
on several lines. 

The objectives of the survey were 

A Geonics Limited EN-16 VLF-EM receiver instrument was 

Station 

The following is a brief description and s u m m q  of 
the significant anomalies on each surveyed line (Fig. 4 
pocket, 4od Fig.s 5a-5g, geopwsical profiles, overleaf5 

in 

LINE: OBL, Fig. 5a, 2500E to 275w. 
STATION : NLK, Seattle- 

Nuerous VLP-EPI anomalies are  interpreted on this 
28008 ~ Q Z L ~  surveyed portion of the line. 
are located at the following intervals: IOOW, 075E, 9753, 
l25OE, 22753, and 2450E. 

The best responses 

These stronger VLF-Dl responses say represent structural 
features such as faults, fractures and lithological contacts. 
The weaker anomalies (Fig. 5a) possibly reflect  poorly 
conductive overburden. 

GIm: 0 ROAD, Fig.s 5b,c, 
STATION : NLK, Seattle, 3OOOm to Om, 

NFM, L u a l u a l e i ,  22001n to WOn. 

The whole road line w a s  read from 3000m going north 
to Om using the Seattle station (Fig. 5b). The Lualualei 
station was also read from 2 2 0 h  going north to 4oor (Fig. 5c). 
A good correlation is seen between the two stations where 
the Burvey overlapped. A number of relatively strong 
conductors a r e  indicated on this line, 
responses are located at the following stations: 
875m, ll5Om, 1275m, 1850m, 2275m, 2625m, and 2825111, 

The most prospective 
7 5 h ,  

LINE: IE, Fig. 5d, 
STATION: NLK, Seattle, 3200m to 2225m- 

Eight conductive responses have been interpreted on 
this line. Of these, tho best responses are located at 
following stations: 2460m S, 27lOa S, 2775m S, and 3100m S. 



GEOPHYSICAL SURVEY, c0nt.d bJr L,M, Bzdel 

L m :  MIN HILL LO, Fig, 5d, 
, eattle, Om. to 5ooB W, 

"I, Lualualei, Om to 5oOn W, 

O n l J  one weak conductor is identified on this line, 
The conductor is evident only in the IQPM station data, and 
is looated tat station 045m W, 

LIKE: & Fig, 5e, 
STAT1 : NIX, Seattle, Om to 10501~ W, 

This line contains three strong W-EM conductors and 
a number of weaker anonaliepr, The best responses are 
lauated at the following intervals: 5Om, 2oOr, LClOm, LCGon, 

ThaSaht0nal;JI at 20Om W is characterized b3 a strong in- 

5ah, 71m, and 86oa w, 

phase and a noderate reverse quadrature resgontse. The 
reverse qaadrature suggests the presence of a good CePduetor, 
possibl~r 8 massive sulphide sourcm. The other two condaatros 
located at 46Om and 7lOna W exibit strong in-phase responses 
with weak to moderate quadrature. 

ow, Fig* 51, . NPM, Lualualei, Om t o  I 5 O h  S, 

A strong in-phase response is noted at 1160m S o  The 
characteristics of the curve suggest a shallow, narrow 
source, A moderate conductor ia observed at '13501~ S ,  
The remaining conductors located at 075m S, 1% €3, 4 8 O m  S ,  
6 2 h  €3, 76oa S, and 8- S are classified as weak 
responses, 

L m :  DDH 85-1 HILL, Fig- 569 
STATION: NIX, Seattle, Om to 525m W, 

The strongest W-EX response on this line is at 
station 410111 W, T h i s  conductor exibits a moderate in-phase 
and poor quadrature. The remaining two anomalies at 
stations 19On W and 46Olp W are  weak conductors displaying 
o n l y  quadrature responses. 

The VLF-EM anomalies results of this geopwsical  
surveJr should be combined with geological and geochemical 
information to better define the priority areas, Further 
VLF-EM work should be combined with a nagnetometer surver 
to a i d  in the interpretation of geology and structure in 
the Fen claims area. 

, 
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CONCLUSIONS 

I. 
anomalous in multi-trace elements throughout where saapled, 
the strongest response in both glacial silts and the B-horizon 
soils occurs near the Mineral Hill, where anomalous boron 
values may represent epithemal tourmalinieatioa associated 
with possible gold mineralization at depth, as suggested by 
anomalous gold valuea present in the HOMO fraction in both 
soils and siliceous float rocks in the area. 

In the area of the Hazeltom volcanics window, which is 

2. Distinct narrow geochemical multi-trace element anomalies 
and geopbsical W-EM anomalies 
been identified in the Tertiary volcanic cover rocks to the 
east and the south of the Haselton Window, 
Additional parallel lines are needed to determine the 
orientation and the extent of possible mineralizing structures 
thus identified, 

*:. 
which often coincide, have 

3, The anomalous gold values in the H.M. fraction of stream 
sediments collected at the mouth of the eastern tributaq 
t o  Fenton Creek draining the Tsalit 4 claim area should be 
traced upstream with additional silt sampling to help identify 
the  source of the geochemical gold anomaly. 
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bridge Ltd. of Taraplto and V a n c o u v e r  for thirteen amtinuom 
years as: 
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APPENDIX I, 

STATEMENT OF EXPENDI!l?URES 

Fen.& Tsalit Mineral Claims, June 11-18, Aug. 4-11, 1991. 

Fieldwork- S, Zastavnikovich, Geochemist, 
14 field dwa 8 295/d 
J . A .  Barakso Jr., helper, 7 dars 8 120 
So Hutchison, helper, 7 d w s  @ 120/d 
Food & Lodging, 14 d q s  Q lOO/d, 2 aen/d 
Transport, 4x4 truck & crcle, 14 d 63 65 
Truck rental, Smithers, 1 week, 
A i r  ticket, Vanc,-Smithera rtt, for JAB 
Gasoline 
Mileage, 3,480 h & 1780 km@ IOl/km 
Instrument rental, Geonics VLF-EM16, 
Fie ld  supplies, sample deliv,, l e d ,  tel, 

4,130 
840 
84-0 

1,400. 
910 
350 
570 
5 30 
526 
320 
185 

10,601 ,OO 

Analysis- 156 soils & seds, prep 8 1.25/sanaple 195.00 
156 samples, ICP,fire-Au,Hg,P,Ba 4226.25 4095.00 
25 rocks, ICP, fire-Au, Hg,F,Ba 826.25 656.25 

11 HOMO f o r  ICP, fire-Au,Hg,F,Ba@26.25 288.75 

25 rocks prep 8 3.75/sanple 93.75 

11 H.M. prep 8 24 275.00. 

360 

Report Preparation- 
S. Zaatavnikovich, 5 dqys Q 295/d 1475.00 
L-M. Bzdcl, 1 day 42.3001d 300.00 
Drafting naps, profiles,typing, reprd, 235.00 
Mileage and parking 45.00 

2,055 -00 

T o t a l  Expenditures, # 18,259.75 



APPENDIX 11, 

ROCK SAMPLl3 NOTES 

Sample # - Notes all saaples are float, except where noted 

I O I R  - 
102B - - acid intrusive float with prite blebs and rustJr 

1 0 3 ~  - - rusty dark volcanic, silicified, float with qtz-carb, 
l O 4 R  - - strongly chloritized breccia float 
1 0 5 R  - - chloritic, weakly silicified dark green float with 

1 0 6 R  - - light colored pvoclastic, with Pe-Mn rusty fract,s 
l o p  - - rust7 flow-banded rmolite outcrop, 
1 0 8 R  - - highly fractured, rustr, rhyolite float 
109~ - - rusty, fractured rhplitc float. 
11OR - - granitic glacial boulder, 
J-01 - 
J-02 - - highly hematitic volcanic float with specks of 

J-03 - - basio intrusive float, specks of py., magnetic. 
J-04 - - altered Hazelton? volc, float, hematite coatings, 
J-05 - 
J-06 - - hematitic rmolite with specks of pyrite. 
J-07 - - quartz-monz, float, with specks of magnetite. 
5-08 - - highly altered volc, float with carbonate veinlets. 
J - l q  - - altered qtz,-monz. float with 3% iron sulfides. 
5-12 - - quartz-feldspar-porph, with i r o n  sulfides on fract,~. 
J-13 - - rhyolite float with 2% specks of iron sulfides, 
J-14 - - qtz,-diorite float with minor pyrite specka, 

MTN-TOP1 - cpithemally-bleached outcrop, silicified in parts, 
MIN-HILLI- silicified float rock, rust7 fractures. 
M I N - H I U 2 -  weakly silicified, bleached volcanic float, 

as outcrop. 
- ned, grained dark basic float with rusty ICE rind,  
weakly nagnetic, 

rind 

veinlets 

minor dissern. py. 

* - rwolite float with ruety specks of sulfide, 
mamati t e , 

speoks of pyrite, - highlr altered volu.? hematitic, carbonate vcinlets. 

slightly magnetic, 

with barite, 



Analytical Procedure - The samples were analyzed by 

Kin-& Laboratories Ltd. of 705 West 15th St,, I?.Vanc, 

as follows: 

The stream sediments were oven-dried in their 
original water-resistant kraft paper bags at 95°C and 
screened to obtain the minus  80 mesh fraction for anal- 
ysis. 
a ceramic-plated pulverizer. 

The rock  samples were crushed and pulverized in 

A suitable weight og 5.0 or 10.0 grams is pretre- 
ated with HNO3 and HClO4 mixture. 

After pretreatment the samples are digested with 
Aqua Regia solution, then taken up with 25% HC1 to suit- 
able volume and aliquot used for the 26 element I C P  trace 
element analysis. 

From the major remaining portion of the sample, Gold 
is preconcentrated by standard fire assay methods, then 
extracted with Methyl Iso-Butgl Ketone and analyzed by 
Atomic Absorption. 

For Mercury analysis, 1 gram of sieved material is 
sintered at 90°c for 4 hours ,  then digested in HN03 and 
HC1 acids mixture, and analyzed by the Hatch and Ott 
flameless AA method. 



PHONE: (604) 980-5814 or 988-4524 APPENDIX 111 

MIN- EN Laboratories Ltd. 
Specialists in Mineral Environments 
Corner 15th Street and Bewicke 

705 WEST lSTH STREET 
NORTH VANCOUVER. B.C. 

CANADA WM lT2 

ASSESSMENT REPORT FOR: 

PEAVY M INERAL SAMPLING AND CONCENTRATIONS 

TELEX: G 

A large sam.le is collected from stream sediments or  s o i l s  
b ig  enough t o  yield a m i n i m u m  of 0.5 kg of the desired minus 
f ract ion,  After sieving through any of the sieve mesh s i z e s  
they are  adapted for the survey. After seiving the samples, 
the  minus fraction is  grinded t o  -80 mesh, 

Then 0.4 kg of sample is weighed in to  a sui table  centrifuge 
containers. The prepared concentrations of l iquids a re  added 
t o  obtain a 3.1 specif ic  gravity f lotat ion.  

- The heavy fractions are then washed cleaned and dried. 
A f t e r  drying the  samples they are separated . The sink f loa t  
Heavy Minerals are  separated into Magnetic and Non Magnetic 
f ract ions and both fractions are weighed. The percent of the 
Magnetic and non Magnetic fractions are calculated and reported 
with the analyt ical  data. 

The analysis are than carried out i n  the  ususal analytical  
manner by I.C.P. o r  A.A. method. 



SAMP L E 
NWBER 
SED- 101 
SED-102 
SED - 103 
SED- 104 
SED- 105 
SED - 106 
FENT - 1 

AG AL A S  B BA BE BI CA CD CO CU FE K LI MG MU MO NA' 111 P P8 S6 SR TH T I  V ZN GA W U CR AU-F1RE HG BA-TOT 
PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM P W  PPM PPM PPM PPll PPW PPM pp)I PW PPM>PM PW PPM Ppll PPM PPH PPU PfH pp)I PPM PPB PPB PPM 

.1 8790 40 11 76 .1 12 10370 .1 18 16 72900 1450 9 4220 4325 28 80 ' 1  12% 33 '1 .  3d -.3 2249 184.0 63 1 2 4 19 2 65 2390 

.1 8110 8 4 39 .1 8 6930 .1 12 13 43910 850 7 4100 622 1 90 1 1 2 m  17 ;I' 23 1 1624.117.3 52 1 '  10 3 24 3 20 615 

.1 10600 19 2 43 .1 11 11540 .1 13 13 52260 2300 8 5160 609 1 80 1 91 32 a- 37 .  ' 1 2088'137.0 76 1 2 C 21 3 55 575 
7 160 960 .1 9130 12 1 115 .1 16 14190 .1 17 26 19180 640 4 3700 786 1 60 1 57.. . 1 ~ 1 2601 192.3 102. 1 I' 4 30 

.1 10820 16 2 39 .1 6 8960 .1 11 21 46570 -220 4.'*6060 -723 1 100 1 810 24.  3 'g!t; 1 1152 108.1 87 1 -1 * 2 12 2 15 590 

.1 9780 1 2 39 .1 7 8940 .1 12 15 58680 210 3 4450 715 1 60 '1 1100 -24.t '1 3 7 .  -1'. 7 lt3.8 1 1  2 1 1  30 20 470 

. I  9840 1 3 46 .1 6 8960 .1 14 16 72450 240 5 5090 903 1 80 1 1410- 36~' 1 '  S#r 14% 174.0 l? 1 1 2 16. 26 45 390 

9 
I 

(604)980-5814 ROCK * (ACT:F31) PAGE 1 O f  2 

1 1 
r;rul 

ATTN: J.BARAKSO/S.ZASTAVNIKOVICH 

SAMPLE 
NUMBER /r 

SAMPLE 

AG AL A S  B BA BE BI CA CD CO CU FE K LI MG MN MO NA N I  P PB SB SR TH T I  V ZN GA SN U CR AU-FIRE HG BA-TOT 
PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPH*PJM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPB PPB PPM 

.5 16960 3 6 80 .1 5 20260 .1 19 23'49370 780 6 6380 920 1 1970 4 2040 15 1 -67 1 1041 133.9 149 2 1 4 70 2 60 981 

J-12 
J- 13 

' 106R 

--- 

I 

I J -14  

.2 13400 2 1 239 .8 2 8730 .1 15 18 46750 1270 6 2420 1842 1 630 39 1540 19 1 5 1  1 608 73.7 129 1 1 2 54 1 110 1230 

.5 8790 7 1 129 .1 1 3600 .1 3 14 10620 1090 1 1260 37 1 680 2 780 7 1 18 1 528 42.7 24 r l  1 4 82 2 30 1580 

.2 5960 9 1 96 .3 1 3260 .1 5 6 18790 960 12- 14ilO 1076 7 490 1 460 16. 1 17. 2 116 H'.2' 105 1 1 5 153 4'105 1670 

.2 9460 8 1 284 .1 1 15160 .1 12 19 32280 920 8 5770 725 2 1020 3 1560 15 1 70 1 235 81.6 108 1 1 5 108 1 50 1300 
1.0 5110 7 1 111 .1 5 5230 .1 5 10 14330 1910 9 3110. - 3 4 0 -  S -650 1 460 10. 1 '33 ' 2 1512 20.0 38 1 2 10 262 1 55 1520 

. -  # 
z 

I- 

AG AL A S  B BA BE BI CA CD CO CU FE K LI MG MN n0 NA N I  P PB S B  SR TH. T I  ' V ZN GA SN U CR AU-FIRE HG BA-TOT 
PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PFU PPH PPM PPM PPH PPM PPM*PPM\ PPM PPM PPM PPM P M  PPH PPM PPB PPB P m  

3 1% 1280 .3 6130 11 4 i88 .1 2 8400 .1 6 46 24160 850 3 2280 2526 5 870 2 1360 20 1 33 1 75 25.7 52 1 1 3 77 
.2 6530 16 1 3213 .1 2 1820 .1 6 20 24300 1620 3 380 85 5 430 1 1250 30 1-137 1 52 34.2 21 1 1 3 82 2 2 50 75 4110 1750 

.2 6950 5 1 113 .1 3 6380 .1 5 34 23500 1080 2 1610 465 7 930 1 1280 13 1, 35 1 554 29.0 48 1 1 85 121 1 40 1320 

.2 4850 7 1 276 .1 1 7770 .1 5 30 21520 710 2 1670 1769 4 710 1 1350 13 1 25 1, 54 21.1 44 1 1 3 62 ' 3 140 1440 

.2 8840 9 1 399 .1 5 6670 .1 10 63 37020 1220 2 1490 5706 11Y100 4 1300 21 1 46 1 730 32.8 66 1 1 6 157 10 70 1600 

.7 19500 1 1 196 .1 7 20740 .1 18 48 68000 960 9 9120 809 1 1340 1 1900 10 1 73 1 1588 132.4 66 3 2 3 38 4 2 25 55 1190 924 

.4 19370 4 1 144 .1 6 15710 .1 20 81 45960 1090 2 8140 994 2 3940 3 2040 16 1 96 1 1294 137.7 80 2 2 * 6 107 
18 80 1110 .5 6910 8 1 643 .1 1 8650 .1 3 87 11740 3880 1 1490 857 21 330 4 710 13 1 25 4 49 17.5 24 2 1 6 118 6 135 1380 

.3 10200 16 8 838 .1 1 20660 .1 10 73 29380 3010 12 8980 933 5 650 5 1040 17 1 67 1 33 53.1 59 3 1 8 190 

2 45 1250 .3 4270 11 1 233 .1 1 5080 .1 3 15 13120 2470 2 1290 372 5 430 4 490 8 1 13 4 160 14.2 23 2 1 8 221 

1.1 34660 6 1 302 .1 10 46050 .1 23 59 49550 1350 11 12820 1071 1 3150 23 2220 12 1 278 1 1938 172.8 145 3 3 4 65 , 

.3 10710 17 1 103 .2 2 7300 .1 11 62 19330 2920 6 6880 137 13 280 44 42b 12 1 12 1 81 25.3 22 3 1 8 201 3 50 757 

. 



COUP: JOHN BARAKSO 
PROJ: FEN 
ATTN: J.BARAKSO/S.ZASTAVNIKOVICH 

SAMPLE 
NUMBER 
LO-O.OE 
LO-0.5E 
LO-1 .OE 
LO-1.5E 
LO-2. OE 
LO-2.5E 
LO-%OE 
LO-3.5E 
LO-4 .OE 
LO-4.5E 
LO-5.OE 
LO-5.5E 
LO-6.0E 
LO-6.5E 
LO-7.OE 
L0-7.SE 
LO-8.OE 
LO-8.SE 
LO-9. OE 
LO-9.5E 
LO-?O.OE 
LO- 10.5E i LO-14.0~ 
LO-11.5E 
LO-12.OE 
LO- 12.5E t- LO- 13. OE 
LO- 13.5E 
LO-14.OE 
LO- 14.5E 
LO-15.OE 
LO- 15.5E 
LO-16.OE 
LO-16.5E 
LO- 17. OE 
LO-17.5E 
LO- 18. OE 
LO-18.5E 
LO- 19. OE 
LO- 19.5E 
LO-20.OE 
LO-20.5E 
LO-21 .OE 
LO-21.5E 
LO-22.OE 
LO-22.5E 
LO-23.OE 
LO-23.5E 
LO-24. OE 

LO-0.5U 
LO-1.ou 

LO-3.OU 
LO-3.5W 
LO-4 .OU 

MIN-EN LABS - ICP RBPORT 
705 UEST 15TH ST., WORTH VANCOUVER, 8.C. V7M 112 

(404)980-5814 (604)988-4524 

FILE NO: lV-O848-SJl+ 
DATE: 91/09/1 

* SOIL (AClzF31) PAGE 1 OF 

AG AL AS B BA BE B I  CA CD CO CU FE K L I  MG W )#3 MA NI P PB SB SR TH T I  V ZN GA SN W CU AU-lIRE HG BA-TOT 
PPM PPM PPM PPM PPM P W  P W  PPM PPM PPM PPM PPH PPM PPM PPM PfV4 Pm pp)I P M  PPU PPn PW PPM P w  PW pP)( PPB PP8 PPM 

. 3  12740 18 4 122 .1 4 6890 .1 10 16 26470 770 7 4050 991 1 230 5 68Q 46 1 30 1 543 59.2 98 2 1 2 15 3 110 845 

.3 13530 14 1 143 .1 5 5190 .1 10 15 27290 920 6 2880 832 1 140 2 640 19 1 22 1 774 63.0 90 2 1 1 12 1 35 1480 

.4 12620 7 1 92 .1 4 4900 .1 6 10 18110 750 8 2760 183 1 150 2 210 13 1 23 1 807 43.7 75 2 1 1 10 1 50 1290 

.6 16670 9 1133 .1 5 6080 .1  7 15 1 9 9 l O  1000 9564Q 300 1 If0 4 400 14 1 34 1 83747.0 110 2 1 1 12 1 40 1160 
_ -  .7 19910 8 1 138 .1 5 5570 .1 7 16 23190 990 15 3500 ?82 1 150 4 510 16 2 28 1 926 55.2 191 3 1 1 13 1 45 825 

.6 22570 19 1 123 .1 6 5680 .1 9 12 34220 980 14 4160 5a3 1 170 3 610 16 1 29 1 995 n.7 156 3 1 2 14 1 6 0  888 

.4 15460 14 1 97 .1 5 5560 .1 8 10 2Tn)o 890 8 3060 461 1 140 1 760 19 1 28 1 920 66.0 117 2 1 1 14 1 45 772 
- 3  23830 16 1 177 .1 5 5690 .1 9 21 30030 1580 10 4620 5% 1 180 4 510 20 1 38 1 815 68.2 135 4 1 2 15 1 55 776 
. 7  14080 11 1 89 .1 5 4050 .1 6 8 2103Q 820 9 2250 219 1 130 1 12 1 21 1 923 51.9 81 3 1 1 10 1 40 905 
.4 20780 21 1 127 .1 5 5310 .l 9 11 32860 870 12 3500 299 1 150 4 1200 1S 1 28 1 873 69.0 125 3 1 2 13 1 70 843 
. 1  24710 14 1 105 .1 4 4990 .1 10 20 32490 1170 8 4350 332 1 140 4 900 20 1 19 1 724 71.4 83 4 1 2 15 2 35 659 

1 25 789 .4 12010 7 1 99 .1 4 4990 .1 5 7 lss00 590 7 2070 189 1 120 1 700 13 1 20 1 794 46.2 51 2 1 1 9 
.4 14980 6 1 98 .1 5 5220 .1 7 7 24520 770 10 2000 285 1 140 2 1010 13 '1 21 1 937 57.4 130 2 1 1 11 1 65 732 
- 4  16700 11 1 126 .1 4 4660 .1 8 9 27870 730 10 2150 781 1 120 1 1610 16 1 17 1 711 62.9 117 3 1 1 11 1 80 720 

1 45 740 -5 17290 11 1 83 .1 5 4320 .1 8 8 24720 620 7 2260 216 1 130 2 1060 17 1 16 1 821 55.7 86 3 1 1 12 
.2 16300 17 1 121 .1 4 5120 .1 10 13 29140 830 8 3450 fbo 1 170 1 390 20 1 24 1 764 66.4 68 3 1 1 12 7 50 741 
.4 16630 11 4 145 .1 4 6070 .1 7 11 24990 580 10 2130 228 1 160 1 350 14 1 32 1 685 62.2 73 3 1 1 12 1 65 729 
- 4  18170 7 1 161 .1 5 4670 .1 9 9 27950 640 10 1990 280 1 140 1 1950 14 1 21 1 799 63.7 159 3 1 1 11 1 40 718 
. 3  30360 23 2 842 .1 6 15650 .l 30 23 7WW 1180 12 3220 10305 1 450 8 3090 52 1 140 1 216 57.0 92 1 1 1 10 1 150 1130 

- .5 27790 21 1 209 .l 6 4950 .1 12 11 35090 780 14 3200 240 1 150 5 470 20 1 21 1 877 78.5 73 4 1 2 13 6 65 803 
.1  25120 14 1 123 .1 5 5080 .1 10 12 20520 1200 10 4340 261 1 150 3 810 13 1 20 1 848 69.3 89 3 1 1 11 1 45 676 
- 4  18190 15 1 145 .1 4 5760 .1 10 13 25WO 1210 8 3770 366 1 150 4 630 16 1 23 1 877 60.1 -90 3 1 1 12 8 65 784 
.4 32770 23 1 147 .1 5 5020 .1 11 12 399m 920 19 2790 245 1 130 1 3020 20 1 24 1 1020 81.5 210 3 1 1 15 1 95 678 

2.6 51480 30 1 568 1 1 4 15580 .l 11 4? 31 2060 18 7260 1318 1 780 16 1120 25 1 96 3 25967.5 142 6 2 2 24 1 220 888 
__ - 4  14530 11 1 172 :1 4 4450 .1 6 10 1 9 8  870 6 1390 796 1 260 1 1050 14 1 19 1 531 44.8 73 3 1 1 9 1 75 785 

- 3  12500 12 1 103 .1 5 5970 .1 7 9 25190 630 7 3010 274 1 130 1 480 15 1 22 1 926 61.1 68. 2 1 1 11 1 40 835 
- 2  19350 18 1 158 .l 4 5790 .1 9 16 313M 740 9 3630 318 1 120 2 710 15 1 20 1 635 74.4 85 3 1 2 12 1 55 772 
- 4  11890 13 1 137 .1 3 5840 .1 8 11 252W 580 7 3440 402 1 150 2 500 12 1 22 1 787 60.3 02 2 1 1 12 1 45 798 
. 3  11870 9 1 94 .1 4 4960 .1 6 9 2oT 430 6 3370 263 1 120 2 570 12 1 16 1 639 47.2 46 2 1 1 10 1 55 752 
- 3  15850 18 1 101 .1 4 4790 .1 8 13 2 d  550 8 3490 381 1 110 4 1060 15 1 19 1 533 59.1 108 3 1 1 13 2 25 783 
. I  14540 11 1 138 .1 3 5180 .1 6 12 19160 470 8 3000 215 1 160 1 460 11 1 17 1 382 48.1 56 2 1 2 10 1 50 729 
. 3  20810 14 1 175 .1 4 5390 .1 10 17 286 0 420 7 3530 307 1 120 3 660 14 1 22 1 523 58.9 69 21 1 a 1 12 1 45 824 
.4 13160 10 1 122 .1 4 8010 .1 8 12 24& 570 24 3940 423 1 230 2 240 12 1 43 1 122 57.1 84 2 1 2 12 5 65 829 
. 7  18190 8 1 166 .1 3 8190 .1 6 16 21 520 10 3840 186 2 210 5 480 18 1 36 1 667 53.5 56 3 1 2 15 3 45 959 
.6 12430 7 1 124 .l 4 6760 .1 6 12 20360 500 6 2660 271 1 190 3 220 16 1 30 t 910 55.4 66 2 1 2 14 1 35 949 



LOMP: JOHN KSO 

ATTW:  J.BA!/S.ZASTAVNIKOVICH 
PROJ': FEN 

PPM PPW PPM PPM PPH PPM PPM PPM PPM PPM PPM PPH PPM PPM P W  PPM PQn PPM Pp)1 PPM PPM PPH PPM PPM PPM PPU PPM PPU PPM pp)I PPH PPB PPB- 
2 65 .3 16470 29 4 156 .1 4 5660 .1 8 24 27380 820 12 3910 944 1 120 4 560 39 2 32 1 467 55.7 273 3 1 2 13 
1 100 .1 11440 21 1 70 .1 4 3720 .1 6 10 24450 470 6 2710 241 1 530 1 550 28 1 18 1 481 53.0 106 2 1 1 10 
3 275 2.5 45380 75 2 316 1.2 6 5220 .1 9 118 30800 1690 28 4840 2366 1 870 28 1470 30 7 36 1 271 53.0 927 4 2 2 24 

.5 16850 43 1 129 .1 5 5980 .1 7 13 24990 800 9 2610 419 1 450 4 1030 24 1 24 1 732 51 287 2 1 1 11 1105 
2 65 .5 16270 36 1 120 .1 4 5350 .1 7 15 22880 750 10 3090 502 1 600 3 480 26 2 22 1 547 4 8 3  277 3 1 1 11 

.6 15690 36 1 137 .1 4 6080 .1 7 17 24280 920 10 3220 621 1 540 2 590 30 3 26 1 635 51.5 349 3 1 1 11 1 95 
1 80 
1150 1 

.5 9270 44 1 260 .1 5 5890 3.5 9 17 32300 1380 9 1240 2064 1 440 4 lo00 107. (5 47 1 1% 30.8 566 1 1 1 6 
1.3 26810 66 1 320 .2 5 10080 .1 10 45 32350 1890 28 5210 1691 1 510 11 11 42 4 98 1 393 59.9 723 4 2 2 19 

MIN-EN LABS - I C P  REPORT 
705 WEST 15TH ST., NORTH VANCOUVER, B.C. V7H 112 

(604)980-5814 OR (604)988-4524 

PPM PPM 
TT9 140 
704 145 
697 210 
806 30 
765 125 
To1 135 

1242 155 
839 175 

FILE NO: lV-0848-SJ3+4 
DATE: 91/09/12 

* SOIL (ACT:F31) .PAGE 1 OF STAVNIUI  

1.3 15070 36 1 189 .1 5 5050 2.2 11 12 35310 990 12 2340 2048 1 100 4 1650 118 2 20 1 638 65.5 731 2 1 1 14 1 105 
3.5 11660 22 1 102 .1 3 6420 9.0 6 15 23700 1190 9 2090 950 1 390 6 970 181 6 22 1 323 37.6 2045 2 1 1 10 1 155 

2 65 1.3 10890 30 1 95 .1 4 6190 .1 6 11 22710 960 7 3150 381 1 150 2 850 66 3 26 1 592 44.5 302 3 1 1 11 
4.4 13160 25 1 654 .l 6 12300 28.5 11 38 29840 1360 11 1950 10235 1 430 33 1690 126 3 86 1 403 39.2 1819 1 1 1 8 1 115 

.9 8080 21 5 455 .1 4 20440 7.5 6 27 17530 1300 6 2010 4083 1 560 13 2560 38 3 91 1 240 22.9 616 2 1 1 7 1 125 
1.3 2520 12 28 1278 .1 6 58680 21.3 6 39 10520 950 1 1860 9315 1 450 32 10340 35 3 238 1 106 7.7 1913 2 1 1 5 1 165 

-7  4610 6 8 707 .1 6 22070 1.3 8 17 15940 1130 4 2280 8081 3 300 17 1550 45 1 80 1 285 16.2 265 1 1 1 5 2 170 
.1 14020 15 1 199 .1 4 4130 .1 8 10 27610 1340 11 2450 778 1 490 3 1020 47 1 21 1 441 49.6 266 2 1 1 11 1 75 

-- 

1 SAMPLE 
NUMBER 

j LO-5.OW 
1 LO-5.5W 

LO-6. OW 
LO-6.5W 

LO-8. OW 
LO-8.5W 

LO-9. 5 W  

LO-10.5w 
I LO-11.ow 
I LO-11.5W 

LO-12 ow i -A 
~ LO-12.5W 

>LO- 13. OW 
j LO-13.5W 
j LO-14.OW 
' LO- 14.5W I LO-1S.OW 

LO-15.5W 1 LO-16.OW 
LO- 16.5W 

I LO-17.OW 927 115 
1980 185 
898 190 

1380 90 
1010 85 
1600 50 
1090 65 
1060 115 

\ LO-17.5W 
I LO-18.OW 
I LO-18.5W 

LO- 19. OW 
' LO-19.5W 
~ LO-2o.ow 
~ SUMMIT 
~ TRENCH 
i LIU-1 

LIU-2 
~ LIU-3 

L lU-4  
L I U - 5  
LIU-6 
LIU-7 .-_ 

.- 
ATTN : J . 

AG AL AS B BA BE B I  CA CD CO CU FE K L I  MG 13N MO MA M I  P PB SB SR TH T I  V ZW GA SW U CU All -FIRE HGdA-TOT F 

1.7 31240 35 2 330 .8 4 11420 .1 8 49 28040 1870 22 5980 1142 4 810 16 1250 62 1 79 1 225 5214 291 5 2 2 21 3 135 1 7720 195 
1.4 26230 45 2 299 .3 5 8510 .1 18 34 44410 1600 21 3670 1992 10 1280 9 1450 92 1 67 1 459 89.2 291 3 2 2 18 2 165 ! 1350 320 
2.7 32280 34 2 227 .3 5 8680 .1 8 40 29870 1840 28 4920 1369 .2 550 18 1010 58 1 63 1 305 56.2 320 4 3 2 23 2 270 824 185 
2.3 23260 21 1 192 .3 4 7310 -1  8 38 24870 1270 12 4470 804 1 720 14 820 57 1 47 1 258 50.2 250 4 2 1 20 2 205 866 205 

. 5  27050 24 1 256 1.3 4 7650 .1 14 60 26960 1190 11 3580 2028 5 740 21 1030 32 1 65 1 222 53.7 87 4 2 1 17 1 165 802 225 

.1 12930 14 1 141 .1 4 3550 .1 6 21 18220 660 7 2340 283 3 650 11 810 16 1 33 1 442 43.9 72 3 1 1 13 2 90 861 140 

.5 23900 19 1 202 1.1 3 6330 .1 8 59 21760 1140 11 3460 814 3 710 20 910 23 1 50 1 236 42.0 76 4 2 1 17 3 200 m 135 

SAMPLE 

MTN-TOP 1 

- 
AG 

PPM 
5.2 
2.2 
1.6 
.9 

1 .o 
1.3 
1.6 
1 .o 
2.1 
1.3 

.6 

- 

- 

A L A S  B B A B E B I  C A C D C O C U  FE K L I  MG H U M O N A N 1  P P B S B S R T H  U V Z N G A S N  U C R A U B A - T O T H G  
PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPW PPM PPM PPM PPM PPM PPM PPM PPM PPM PPH PPM PPM PPM PPM PPM PPB PPH 'PB 

6110 214 141 325 .4 13 14480 .1 26 46 125720 780 52 3090 927 1 250 1 1910 178 30 15 3 1 241.1 357 1 1 1 58 5 4000 20 
7470 357 45 199 .1 6 13200 .1 28 48 131820 590 13 2820 786 1 160 1 2840 141 25 19 1 1 224.0 244 1 1 1 40 5 4500 15 
7430 48 11 166 .1 1 9370 .1 25 44 116570 510 5 2870 716 1 100 1 4220 147 24 30 1 1 135.6 306 1 1 1 20 14 1890 95 
7720 5 9 104 .1 4 9040 .1 17 24 85720 570 6 2810 643 1 100 1 2220 40 4 22 1 1 169.2 215 1 1 1 23 9 1270 20 
8110 10 10 112 .1 4 8400 .1 21 30 111610 690 3 2790 723 1 140 1 1830 39 5 26 1 1 203.4 191 1 1 1 24 534 1180 20 
7240 1 10 85 .1 5 7870 .1 20 22 103780 420 8 2560 531 1 80 1 940 110 6 12 1 1 219.4 215 1 1 1 30 15 1150 15 
8700 39 17 172 .8 5 12450 .1 24 39 124320 1290 1 2430 820 1 260 1 2160 87 25 38 1 1 172.2 270 1 1 1 33 473 2400 20 
7480 16 7 107 .1 3 7970 .1 17 22 83710 460 2 2840 608 1 100 1 1490 46 9 15 1 1 158.2 174 1 1 1 21 336 1300 22 i 
1360 49 19 6774 .1 5 1260 1.2 8 26 29440 1340 1 230 129 2 130 6 330 2886 17 53 1 7 10.4 233 10 1 1 26 10 260000 20 
1150 20 8 1500 .1 4 750 1.5 3 7 15060 1850 1 150 86 4 100 13 300 547 16 19 1 8 7.3 324 14 1 1 34 10 16000 25 
3390 17 4 816 .8 2 2270 2.1 7 34 35060 2490 1 180 1035 3 60 1 830 547 15 12 1 1 4.6 486 1 1 1 28 5 6200 25 

r 

1 

__ I ' i 



SAMPLE 
NUMBER 
OOOM 
050M 
1 OOM 
150M 
200M 
250M 
300M 
35oM 
40OM 
450M 
500M 
55oM 
600M 
65 OM 
700M 
75 OM 
800M 
85 OM 
OOOM 
95 OM 
1 OOOM 
1050M 
1 1 OOM 
11 50M 
1200M 
125OM 
1300H 
135OM 
140OM 
1450M 
1500M 
1550M 
160OM 
1650M 
170OM .. .. 

175OM 
1800M 
185014 
19OOM 
195OM 
200OM 
2050M 
2 1 OOM 
21 50M 
2200M 
2250M 
2300M 
23 5 OM 
2400M 
2450M 
2500M 
2550M 
2600M 
2650M 
270OM 

~~~ ~~ 

2750M 
2800M 
2850M 
29OOM 
2950M 

3050M 
3 1 OOM 

AG AL AS B BA BE B I  CA CD CO CU FE K L I  HG MN MO NA N I  P PB SB SR TH U V ZN GA SN W CR AU-FIRE HG EA TOT. 
PPM PPH PPM PPM PPM PPH PPM PPM PPM PPM PPM PPM PPM PPM PPH PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPB PPE PPM 1 

2 170 910 .7 11560 1 6 91 .l 5 6640 .1 8 13 23070 560 11 3560 491 1 260 3 520 9 1 13 1 1 58.3 50 1 1 1 11 
.5 16020 1 1 106 .1 5 6330 .1 9 17 27700 860 9 4350 712 1 210 6 640 78 1 12 1 1 67.0 139 1 1 2 12 1 135 765 ' 
.7 14340 1 1 98 .1 6 9080 .1 12 22 36620 990 8 5490 759 1 330 4 660 9 1 17 1 1 95.6 77 1 1 2 19 1 65 865 
.5 11120 1 1 85 .1 5 6790 .1 8 12 23230 840 6 3620 527 1 540 3 480 10 1 14 1 1 58.2 63 1 1 1 10 1 95 720 

3 150 800 .9 15910 3 1 130 .1 5 7160 - 1  8 18 24460 1030 8 4200 495 1 590 4 520 17 1 17 1 1 59.5 56 1 1 2 13 
.8 12570 1 1 103 .1 5 6830 .1 9 16 27620 880 7 4120 691 1 470 4 590 12 1 13 1 1 67.8 72 1 1 1 12 1 65 795 

1 85 690 .7 12570 1 1 77 .1 6 8060 .1 11 21 36160 630 8 4870 658 1 580 6 640 10 1 11 1 1 96.9 71 1 1 2 16 
1 185 830 .3 8590 1 1 69 .2 2 4200 - 1  6 11 17110 440 5 2730 432 1 100 4 370 10 1 6 1 1 39.8 62 1 1 1 7 

-5  10910 14 1 105 .2 3 5640 .1 9 16 25160 730 6 3710 903 1 160 4 620 32 2 15 1 1 53.8 157 1 1 1 10 2 50 685 
.5 11750 9 1 102 .1 4 6430 .l 10 17 33130 800 7 4110 930 1 170 3 680 25 1 16 1 1 78.0 157 1 1 2 13 1 45 700 
.5 14410 12 1 123 .2 3 5670 .1 9 18 27810 960 7 4070 818 1 160 5 580 31 1 18 1 1 61.1 164 1 1 1 12 1 45 785- 
.7 10370 1 1 52 .l 6 9080 - 1  11 17 41300 580 7 5030 659 1 450 1 610 9 1 11 1 1 115.9 80 1 1 2 17 3 95 625 

2 50 705 .6 13560 24 1 98 .2 5 5640 .1 8 16 25910 1010 8 3790 739 1 460 5 560 32 2 18 1 1 57.9 287 1 1 1 11 
.7 10800 4 1 65 .1 5 8870 .1 10 17 33480 690 7 5160 703 1 630 4 520 13 1 10 .l 1 87.7 93 1 1 2 14 1 45 755 
.6 13070 28 1 93 .2 4 6790 - 1  9 18 28830 970 9 4300 794 1 200 4 530 24 1 16 1 1 66.8 200 1 1 1 13 4 35 680 

1.1 13560 25 1 94 .l 4 7830 .1 11 25 32200 990 13 4970 1066 1 260 6 590 21 1 14 1 1 77.9 178 1 1 2 15 1 50 905 
.6 13900 39 1 99 .2 3 5710 .1 8 19 27680 1010 8 3910 710 1 150 3 510 30 3 15 1 1 61.6 368 1 1 1 11 3 45 2275 

3 60 1355 .8 17040 123 1 149 .3 5 6080 .1 10 31 34140 1570 8 4260 998 1 170 7 560 43 15 20 1 1 68.5 365 1 1 2 13 
32 50 835 .6 14240 31 1 94 .2 5 5980 .1 10 16 35170 1070 7 3810 756 1 150 4 470 31 3 17 1 1 84.3 272 1 1 2 16 

.7 13020 30 1 124 .l 5 7030 .1 11 20 38290 1070 7 4030 896 1 190 3 690 41 3 20 1 1 94.3 345 1 1 2 17 2 70 2115 

.5 13400 36 1 117 .2 3 6710 .1 10 25 28240 1000 8 4380 1052 1 200 7 750 39 4 17 1 1 59.4 415 * 1 1 1 13 5 35 no 

.5 11610 16 1 89 .1 4 7740 .1 10 21 27340 690 8 5350 763 1 230 7 610 17 1 10 1 1 61.0 139 1 1 1 12 2 40 1665 

.3 15410 62 1 134 .4 3 5670 .1 9 25 31370 1090 7 4160 927 1 150 5 610 59 9 17 1 1 62.2 292 1 1 1 13 1 115 1220 

.5 9660 30 1 78 .2 3 5180 - 1  7 13 22540 690 6 3340 753 1 120 4 440 41 7 13 1 1 47.0 175 1 1 1 8 3 80 965 
1.1 18610 42 1 122 .3 4 5530 .1 9 18 27460 980 10 3970 770 1 390 6 520 66 3 14 1 1 55.9 396 1 1 1 11 2 105 860 
.6 15690 35 1 120 .3 4 7230 .1 10 22 31950 1110 8 4530 722 1 180 5 770 44 3 17 1 1 70.9 262 1 1 2 14 5 65 895 

2 75 835 .8 12900 41 1 127 .2 4 6430 .1 10 21 28940 1440 6 3260 1669 1 190 7 650 48 6 19 1 1 56.6 195 1 1 1 11 
1 90 780 3.2 19380 44 1 156 .3 4 6370 .1 8 28 26060 1630 9 4260 806 1 140 7 580 36 7 19 1 1 54.5 303 2 1 1 14 

.6 23670 50 1 166 .5 4 6650 .1 10 32 33970 1690 8 4960 552 1 560 6 600 47 9 20 2 1 65.4 245 3 1 2 19 3 140 730 

.6 15050 55 1 139 .3 3 5450 .1 9 26 29170 1310 6 3620 935 1 160 4 580 72 10 16 1 1 54.8 293 1 1 1 12 2 85 770 
1.6 14460 117 13 163 .5 3 4320 .1 10 26 31880 1040 15 3220 1168 1 100 8 1050 99 20 12 1 1 53.6 486 1 1 1 13 2 150 1005 

1 120 950 1.0 15390 101 5 161 .4 5 5480 .1 10 27 32250 1240 11 3780 1031 1 140 5 900 84 14 15 1 1 58.3 388 1 1 1 13 
2 115 895 1.5 17970 80 2 181 .2 5 5920 .1 10 34 34310 1410 7 3650 1350 1 180 5 890 104 15 21 1 1 59.4 455 2 1 2 15 

1.2 14810 61 1 120 .2 5 7220 .1 10 26 30550 1320 8 4200 1198 1 220 5 650 77 10 17 1 1 60.6 319 1 1 1 14 1 75 935 
2.1 17620 49 1 135 .4 5 5600 .1 8 20 25810 1450 8 3350 1041 1 420 6 590 83 7 19 1 1 51.3 387 3 1 1 14 3 135 845- 

1 120 850 2.5 20780 48 1 155 .4 4 4660 .1 7 24 25340 1550 9 3450 965 1 550 7 580 81 8 16 1 1 50.4 458 2 1 1 14 
1.4 15350 44 1 114 .3 4 4650 .1 8 20 26580 1430 6 3210 949 1 130 6 520 106 7 15 1 1 50.6 359 2 1 1 13 2 90 975 

1 75 815 1.5 12560 13 1 77 .2 5 6710 .1 8 16 26540 1040 7 3800 754 1 370 4 500 45 1 15 1 1 63.9 178 2 1 2 13 
1.3 9710 13 1 67 .1 3 5370 .1 7 11 20240 930 4 2900 621 1 390 2 470 43 1 12 1 1 44.5 149 2 1 1 10 2 75 735 
1.3 12000 13 1 85 .3 3 3930 - 1  6 13 19810 990 5 2720 637 1 140 4 390 51 2 12 1 1 41.4 219 2 1 1 9 3 85 750 
2 - 1  15210 18 1 115 .3 3 5010 .1 8 16 23550 1230 5 3190 801 1 370 4 530 55 2 15 1 1 47.9 254 2 1 1 13 f 70 800 
1.4 14760 15 1 117 .3 4 5250 .1 8 16 23310 1120 6 2980 831 1 390 7 600 59 2 15 1 1 50.4 281 2 1 1 13 
1.1 16960 25 1 135 .4 4 5530 - 1  8 19 26080 1310 7 3290 1058 1 530 7 660 75 3 18 1 1 53.8 347 2 1 1 13 
.9 12450 10 1 88 .2 5 7200 .1 9 16 26710 900 5 4070 730 1 200 5 560 34 1 14 1 1 62.4 121 3 1 1 13 
.8 12150 12 1 99 .2 4 6610 .1 10 17 26830 990 5 3490 939 1 210 6 520 46 1 17 1 1 63.9 118 2 1 2 15- 

1.0 14300 17 1 112 .3 4 6290 .1 9 18 25280 1370 5 3160 891 1 230 6 640 45 3 25 1 1 51.7 140 2 1 1 14 
.9 13180 13 1 96 .2 4 5610 - 1  9 14 23590 1090 7 3240 830 1 200 6 500 38 1 20 1 1 53.8 113 2 1 1 13 
.7 15470 12 1 117 .2 4 6240 .1 9 17 25910 1360 6 3910 771 1 490 5 590 37 1 20 1 1 59.6 119 2 1 2 15 
.7 16900 4 1 123 .3 5 7340 .1 10 20 29330 1270 7 4580 754 1 290 6 610 28 1 21 1 1 69.3 95 2 1 2 17 
.3 11730 9 1 103 .2 3 5550 - 1  8 14 21960 990 5 3250 673 1 2 5 0  5 500 25 1 17 1 1 51.6 68 1 1 2 12- 
.5 10920 7 1 108 .2 4 5600 .1 9 13 a1880 1010 4 2990 662 1 300 5 530 29 1 20 1 1 54.3 62 1 1 1 14 
.5 12800 8 1 125 .3 3 5250 .1 370 1130 4 3040 505 1 300 5 470 23 1 22 1 1 50.5 75 1 1 1 13 
.7 12100 14 1 123 . 3  3 5170 .1 f !; k 70 880 4 2620 379 2 320 5 300 18 1 32 1 1 38.2 101 3 1 1 12 
.6 18360 13 1 152 .5 4 5550 .1 8 19 22530 1260 5 3660 408 1 290 6 450 14 1 29 1 1 48.3 79 3 1 1 15 
.4 18670 6 1 177 .4 3 4400 .1 6 15 17660 1260 5 2990 226 2 560 6 500 11 1 35 1 1 40.1 62 3 1 1 14 
.5 16040 8 1 134 .2 3 5590 .1 8 18 21920 122@ 4 3210 347 1 530 4 440 15 1 27 1 1 51.2 64 3 1 1 14 
.2 16670 5 1 145 .3 2 4710 .1 6 14 19530 1590 4 2860 249 2 270 4 360 12 1 24 1 1 38.5 49 2 1 1 12 
.2 19030 6 1 157 .3 3 4020 .1 8 11 21000 1500 5 3010 234 1 170 3 300 11 1 18 1 1 41.9 51 2 1 1 10 
.5 20960 12 1 157 .3 4 2140 .1 9 10 22060 1100 9 3110 129 2 350 11 290 10 1 12 1 1 41.8 50 4 1 2 19 
.6 15290 7 1 163 .2 4 4680  .1 9 13 23140 1080 4 3940 400-1 190 1 1  470 13 1 17 1 1 51.5 47 2 1 2 15 
.3 16070 8 3 142 .4 4 3120 .1 8 13 19780 1130 11 3570 247 2 130 11 410 15 3 13 1 1 40.0 66 1 1 1 16 
.4 20860 5 1 147 .5 3 4610 .1 9 24 22710 1180 8 3560 430 1 230 8 430 16 1 21 1 1 44.4 67 1 1 1 15 
.6 15040 1 1 135 .1 5 5340 .1 7 10 17860 1110 7 4310 226 1 250 8 380 5 1 18 1 1 41.9 40 2 1 1 15 

- - - - - - . _ _ _ ~ ~ _ _ _ _ _ _ _ _  

1 110 405 1 
3 125 770 

18 50 800 ~ 

2 70 760 1 
1 120 870-1 
1 70 1035 ' 
3 95 1040 1 
1 110 925 1 

1 105 1080 ' 
2 110 1150-' 
1 120 1095 
2 145  1245 
2 265 1030 

1 170 8 6 5  
____ 1 110 _ - ~ ,  930 

L 120 93: 
2 185 104, 
1 1 1 5  1165 
1 60 124 
1 110 975 
2 230 96' 
2 70 102- 

_ .  -- 

- - - ~  ~ 
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Source o f  Primary F i e l d :  

T ransmi t t i ng  S t a t i o n s  Used: 

APPENDIX V. 

GEONICS LIMITED 
VLF EM 16 

Opera ti ng Frequency Range: 

Parameters Measured: 

Method o f  Reading: 

Scale Range: 

Readabil i ty:  

Reading Time: 

Opera t i  ng Temperature Range 

Operating c o n t r o l s :  

Power Supply : 

Dimensions: 

Weight: 

Ins t rument  Suppl i e d  With: 

Shi pp i  ng Wei gh t : 

Name and Address o f  
Manufacturer: 

VLF t r a n s m i t t i n g  s t a t i o n s  

Any des i red  s t a t i o n  frequency can be suppl ied 
w i t h  the  ins t rument  i n  the  form o f  p l u g - i n  tun ing  
u n i t s .  Two t u n i n g  u n i t s  can be plugged i n  a t  one 
time. A s w i t c h  se lec ts  e i t h e r  s t a t i o n .  

About 15-25 HZ 

( 1 )  The v e r t i c a l  in-phase component ( tangent  o f  
the  t i lt ang le  o f  the  p o l a r i z a t i o n  e l l i p s o i d ) .  
( 2 )  The v e r t i c a l  out-of-phase (quadrature) com- 
ponent ( t h e  s h o r t  a x i s  o f  the  p o l a r i z a t i o n  e l l i p -  
so id  compared t o  the  1 ong a x i s ) .  

In-phase f rom a mechanical i nc l i nomete r  and quad- 
r a t u r e  f rom a c a l i b r a t e d  d i a l .  
tone. 

N u l l i n g  by audio 

In-phase +150%; quadrature *40% 

tl% 

10-40 seconds depending on s igna l  s t reng th  

-40 t o  50" C. 

ON-OFF swi tch,  b a t t e r y  t e s t i n g  push but ton,  
s t a t i o n  se lec to r ,  switch, volume c o n t r o l ,  quad- 
ra tu re ,  d i a l  +40%, i n c l  inometer d i a l  +150% 

G s i z e  AA ( p e n l i g h t )  a l k a l i n e  c e l l s .  
200 hours' 

L i f e  about 

42 x 14 x 9 cm (16 x 5.5 x 3.5 i n )  

1.6 kg (3.5 l b s )  

Monotonic speaker, c a r r y i n g  case, manual o f  
operat ion,  3 s t a t i o n  s e l e c t o r  p l u g - i n  tun ing  
u n i t s  ( a d d i t i o n a l  f requencies a r e  op t i ona l  ) , 
s e t  o f  ba t-teri es 

4.5 kg (10 l b s . )  

Geonics L i m i t e d  
1745 Meyerside D r i v e / U n i t  8 
Mississauga, Ontar io  
i-5T 1C5 






