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SUMMARY 

An exploration program of geological mapping, soil 
silt and rock geochemistry and geophysics was conducted on 
the Erie Creek Claim group between April 27, 1989 and April 
27, 1990. Approximately 2.0 line kilometres of grid has 
been emplaced, an area of about 30 ha geologically mapped, 
forty-four soil samples, two silt and eight rock samples 
taken, and 2.0 line kilmetres of total field magnetic and 
VLF-EM surveying done. 

From this program it was found that the property is 
dominated by Elise Formation volcanics intruded by granitic, 
dioritic and alkalic rocks. Two adits discovered during 
prospecting were found in broken and sheared argillite 
overlain by an andisite flow. 

A silt sample above the adits gave a 121 ppb gold 
anomaly. A grid was placed over the anomaly and adits to 
facilitate detailed exploration. Soil sampling returned 
background values, but the magnetic survey provided a 
significantly anomalous area to the northwest of the adits. 
This area is characterized by a -1000 gamma low flanked by 
1000 and 1058 gamma highs. The VLF-EM survey did not 
provide any significant information. 

1.0 INTRODUCTION 

From April 27, 1989 to April 27, 1990 cutting of a two 
kilometre grid, a total magnetic survey, VLF-EM 16 survey 
and soil, rock and silt sampling were carried OR the Erie 
Gold Claim Group, Salmo, British Columbia. 

This survey was meant to define major geologic 
structures and to determine target areas for future work. 
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1.1 Location, Access and Physioqraphy 

The two modified grid claims belong,ng to the Erie 
Creek Claim Group are found north-west of Salmo, B.C. in the 
Nelson Mining District. They are centered at a Latitude of 
49°1312011 North and Longitude 117°21'10t1 West on NTS Map 
Sheet 82F/3W (Figure 1). Access to the Property is via 
Highway 3 approximately three kilometres west of Salmo. A 
good gravel road on the west side of Erie Creek leads from 
the highway to the property, a distance of 4.3 Km. The 
property is bisected by Erie Creek (Figure 2 ) .  

The topography of the area is moderate to steep from a 
high of 1280 metres above sea level to 823 metre at Erie 
Creek. Forest cover consists of hemlock, cedar and fir with 
abundant second growth and brush in the logged areas. 

1.2 Erie Creek Property 

The Erie Creek Group of claims consist of two modified 
grid claims totaling 32 units in the Nelson Mining Division 
(Figure 2). TABLE 1 summarizes the pertinent claim 
information. 

TABLE 1: CLAIM INF'ORIWlTION 
Claim Record Expiry T m e  Units 
Name Number Date 

Erie Gold 1 5617 April 27/90 4P 20 
Erie Gold 2 5618 April 27/90 4P 12 

1.3 History and Work 

No record of work on these claims has been found 
though scattered pits and holes have been noted. After 
staking the claims April 27, 1990 prospecting located two 
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adits adjacent to a rotted cabin foundation. Based on the 
cabin remains it appears the adits were dug around the turn 
of the century. 

2.0 GEOLOGY 

2.1 Reqional Geoloqy 

The Erie Creek Property is located within the Kootenay 
Arc, a narrow belt of folded and faulted rocks trending 
northwest-north-northeasterly that dominates regional 
structure (Weissenborn, 1970). The Kootenay Arch was formed 
in the mid-Jurassic when the Quesnel terrian was accreted 
onto and in turn driven under the lower Paleozoic 
continental margin sedimentary wedge of the Kootenay terrain 
of North America (Archibald, et al, 1983). Granitic rocks 
of the hornblende biotite suite were emplaced syn- to post- 
kinematically in both terrains during the middle and late 
Jurassic. A west verging thrust along the boundary between 
the Quesnel and Kootenay terrains deformed some of the late 
Jurassic plutons. 

Mid-Cretaceous intrusions of granitic plutons into 
tectonically dormant regimes were followed by deep eastward- 
thrusting of the entire block at the end of the Cretaceous. 
Tectonic activity ended with Paleocene to Oligocene normal 
faulting, crustal explansion and intrusion of alkalic 
plutons (Price et. al., 1985; Archibald et. al., 1983). 

The lower Jurassic rocks of the Quesnel terrain form 
the Rossland Group. This group is subdivided into three 
formations (Little, 1960 and 1986). The oldest of these is 
the Archibald Formation which consists of siltstones, 
argillaceous quartzite and minor andesitic lavas and flows. 
This formation is overlain by andesite and basalt flows, 
flow breccia, agglomerate, minor siltstone and amphibolite 
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of the Elise Formation. The Elise Formation is in turn 
overlain by a series of black argillites, carbonaceous 
slate, greywackes, shales, and phyllites with local 
conglomerate belonging to the Hall Formation. 

The above stratigraphic sequence is intruded by stocks 
and batholiths, satellites of granite and granodiorite, and 
aplite dykes and sills belonging to the Nelson Intrusions 
(Figure 3 ) .  

2.2 Property Geology 

A geological traverse was conducted along the logging 
road on the east bank of Erie Creek. This traverse showed 
the Erie Gold 1 and 2 claims to be underlain by Elise 
Formation Volcanic rocks intruded by Nelson Plutonic rocks 
(Figure 4). 

Crystal and ashflow tuffs interlayered with andesitic 
flows appear to trend east-northeast. A granitic intrusion 
outcrop north of the mouth of Hooch Creek and quartz diorite 
occurs east of the mouth of Rest Creek. 

A shear occurs in a crystal tuff along the southern 
Gold Mountain 1 Claim boundary. It strikes approximately 
070" and dips 69" to the north-northwest. A fault just 
south of Rest Creek also lies within a crystal tuff and 
strikes northeast with a southeast dip. Jointing within 
these rocks is quite variable, but generally have dips 
greater than 60". 

The two adits (Figure 4) were driven on sheared black 
argillite. The visible shearing, from twenty to thirty 
centimetres wide, occurred in a 1.8 metre wide broken zone 
and contains gouge and locally quartz/carbonate pods. It's 
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strike was approximately 170° and dipped about 41O to the 
east. Pyrrholite was noted in sulphides that were up to one 
percent of the rock content. Five rock samples RF89002 to 
RF89006 were taken from the shear zones at the portals of 
the adits. 

Three rock samples SM001, 002 and RF89008 were taken 
on an alkalic intrusive that may be an Eocence Coryell 
intrusion (Figure 4 ) .  

3.0 GEOCHEMISTRY 

To follow up the discovery of the adits and an 
anomalous 121 ppb gold silt sample, a grid was emplaced 
above them. This grid consisted of four 500 metre long, 
north-south lines spaced 100 metres apart. Stations were 
placed at 50 metre intervals along the lines. 

Soil sampling was done on the 50 metre intervals. The 
rock and silt sampling was sporadic and localized. 

3.1 Soil Geochemistry 

A total of 44 soil samples were taken from an immature 
B horizon from depths of twelve to thirty centimetres with a 
mattock. The samples were placed in craft paper sample bags 
and send to Min-En Laboratories Ltd., 705 W. 15th Street, 
North Vancouver, B.C. They were analyzed for gold, silver, 
copper, lead, zinc, arsenic, and antimony. Methods and 
procedures are described in Appendix A and analytical 
results are tabled in Appendix B. 

Gold soil geochemistry did not indicate any anomalies 
(Figure 5). All samples have less than 2.0 ppm silver(Figure 
6) , 160 ppm copper (Figure 6), 147 ppm lead (Figure 71,  483 
ppm zinc (Figure 7 ) ,  34 ppm arsenic (Figure 8) and 10 ppm 
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antimony (Figure 8). The high zinc and antimony values are 
believed to be from the dispersion of elements from the 
dumps associated with the adits. 

3.2 Rock and Silt Geochemistry 

Eight rock samples and two silt samples were taken 
from the Erie Gold 1 and 2 claims. They were sent to Min-En 
Laboratories Ltd. and analyzed for gold, silver, copper, 
lead, zinc, arsenic and antimony. 

Methods and procedures are described in Appendix A and 
analytical results are tabled in Appendix C. 

Five of the rock samples, RF89002 to RF89006 were 
taken from a shear zone associated with the noted adits 
(Figure 4). Three of the samples have slightly elevated 
gold values, but generally copied the results of the soil 
geochemistry. This may indicate the general tone of the 
trace elements in the country rock (Figure 4 ) .  

Three rock samples were taken from what is believed to 
be an alkalic Corgell intrusion, They gave slightly higher 
silver and copper values (Figure 4 ) .  

Two silt samples RF89001 and 002 were taken from the 
stream in whose valley the two adits are located. RF89001 
was taken upstream from the portals. It returned an 
anomalous gold value of 121 ppb Au and the other elements 
gave what could be background results. The other sample 
RF89002 further upstream returned background values (Figure 
4 )  9 

4.0 GROPElYSICS 

A total field magnetic survey and VLF-EM survey were 
conducted over the 2.0 line kilometres of grid. These 
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surveys were done to detect any structures and associate 
mineralization. 

4.1 Total Field Maqnetic Survey 

A Geometries model G-816 proton magnetometer was used 
to conduct the survey (Appendix D). Data collected at 25 
metre intervals ranged from 55,500 gammas to 57,558 gammas. 
A base level of 56,500 was chosen to provide manageable 
numbers. Diurnal variations were linearly corrected to a 
base reading using the standard looping method. 

The total field magnetic survey shows a significant 
anomaly in the magnetic field. A -1000 gamma low occurs 
adjacent to a 1000 gamma high and in line with a 1058 gamma 
high on lines 5+05E and 4+50E at stations 21+75N, 21+25N and 
22+00N respectively. This significant magnetic low may 
indicate an area depleted in ferromagnesian minerals (Figure 
9) 

4.2 VLF-EM Survey 

A Geonics EM 16 (Appendix D) using the Seattle, 
Washington 24.8 khz VLF transmitter station was used to 
conduct the survey with readings taken at 25 metre 
intervals. The Seattle transmitter was the strongest and 
most perpendicular to the grid, thereby allowing maximum 
induction of the transmitted signal. 

The plotted unfiltered VLF-EM data shows very wide 
swings in values over very short intervals of time and 
distance. It is suggested that the survey was conducted 
during a period of sunspot activity (Figure 9 ) .  Therefore, 
the data may not truly reflect the standard environment. 
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5.0 DISCUSSION AND CONCLUSIONS 

The purpose of this program of geology, geochemistry 
and geophysics was to follow up the discovery of the two 
adits and anomalous, 121 ppb Au, silt anomaly. 

Geological mapping has indicated Elise Formation 
volcanics dominate the rocks on the property. Granitic, 
dioritic and alkalic intrusives intrude these volcanics. At 
the adits a black bedded argillite occurs. Soil and rock 
geochemistry did not show any significantly anomalous 
elements. Silt sampling did provide one anomaly of 121 ppb 
gold in silt above the adits. 

The total field magnetic survey did indicate an 
anomalous area. It is characterized by the lowest magnetic 
reading of -1000 gammas and the highest reading of 1058 
gammas, and occurs in the northwest quadrant of the grid. 

No explanation was found for the s i l t  anomaly or the 
two adits. Resampling silt sample site RF89001 and rock 
sampling within the adits may provide explanations for their 
existence. 
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7. STATEMENT OF QUALIFICATIONS 

I, Reginald L. Faulkner of # 3 0 2  - 1475  West 11th 
Avenue, Vancouver, British Columbia hereby certify that: 

1. I am an exploration geologist and a graduate of the 
University of British Columbia, with a B.Sc. in 
Physical Geography/Geology in 1974  with additional 
course work in Geology in 1977-79 and 1982-83. 

2. I obtained a M.A.Sc. from the University of British 
Columbia in Mining and Mineral Process Engineering in 
1988, emphasizing mineral economics. 

3 .  I am a Fellow of the Geological Association of Canada. 

4. I have practiced as a geologist since 1979  for 
companies, including RIOCANEX, Vancouver, B.C.; 
Denison Mines Limited, Vancouver, B.C. ,  Duval 
International Corporation, Vancouver, B.C.; Trigg, 
Woollett, Olsen Consulting Limited, Edmonton, Alberta; 
Terra Mines Limited, Edmonton, Alberta, and Fairbank 
Engineering Limited, Vancouver, B.C. 

5. The details of this report are based on work done by 
Fairbank Engineering from April 27, 1 9 8 9  to April 27, 
1990  
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STATeMEwT OF QUALIFICATIONS 

I, Stephen L. MacDonald of #406 - 1146 Harwood Street, 
Vancouver, British Columbia hereby certify that: 

1. I am an exploration geologist and a graduate of Acadia 
University, with a B.Sc., specialization in Geology in 
1989 with additional course work in Geology in 1988 - 
1989. 

2. I have worked for the past three field seasons as a 
geologist for MPH Consulting Limited, Toronto, 
Ontario, and Fairbank Engineering Limited, Vancouver, 
British Columbia. 

Stephen L. MacDonald, B.ScS. 
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8.0 STATEMENT OF COSTS 

Wages April 27/89 to April 27/90 

R. Faulkner 1 day @ $368/day 368.00 
D. Schile 1 day @ $158/day 158.00 
A. Pratt 4.5 days @ $250/day 1125.00 
S. MacDonald 4.25 days @ $250/day 1062.50 

2713.50 
$2713.50 

Room and Board April 27/89 to April 27/90 

10.75 man days @ $50.00/man day $ 537.50 

Transportation April 27/89 to April 27/90 

Truck 5.5 days @ $70.00/day 385.00 
Fuel 60.00 

445.00 
$ 445.00 

Rentals April 17 to April 27/90 

Magnetometer min. $240/week 240.00 
VLF-EM min. $240/week 240.00 

480.00 
$ 480.00 

Geochemistry 

soils 44 samples @ $9.75/sample 429.00 
44 samples @ $l.OO/sample 44.00 

Rocks 8 samples @ $9.75/sample 78.00 
8 samples @ $3.50/sample 28.00 

Silt 2 samples @ $9.75/sample 19.50 
2 samples @ $l.OO/sample 2.00 

600.50 
$ 600.50 

Miscellaneous 

Consummable field supplies 35.76 
Communication, freight 

Total 

15.88 
51.64 

$ 51.64 
$4828.14 
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MIN- EN Laboratories Ltd 
Sptc io l i r~  in Minrrol Envtmnmrnta 

Comor 15th Street 8nd Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER. 8.C. 
CANADA V7M l f l  

GOLD GEOCHEMICAL ANALYSIS BY MIN-EN 
LABORATORIES LTD. 

Geochemical samples for  Gold processed by Min-En Laboratories 
Ltd., at 705 W. 15th St., North Vancouver Laboratory employing 
the following procedures. 

After drying the samples at 95OC soil and stream sediment 
samples are screened by 80 mesh sieve to obtain the minus 80 
mesh fraction for analysis. 
pulverized by ceramic plated pulverizer. 

The rock samples are crushed and 

A suitable sample weight 5.0 or 10.0 grams are pretreated 
with HN03 and HC104  mixture. 

After pretreatments the samples are digested with Aqaa Regia 
solution, and after digestion the samples are taken up with 
25% H C l  to suitable volume. 

Further oxidation and treatment of at least 75% of the original 
sample solutions are made suitable for  extraction of gold with 
Methyl Iso-Butyl Ketone. 

With a set of suitable standard solution gold is analysed 
by Atomic Absorption instruments. The obtained detection 
limit is 0.005 ppm (5ppb). 
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31 Element ICP 

Samples are processed by Min-En Laboratories Ltd., at 
705 West 15th Street, North Vancouver, employing the 
following procedures. 

After drying the samples at 95 C soil and stream sediment 
samples are screened by 80 mesh sieve to obtain the minus 
80 mesh fraction for  analysis. The rock samples are 
crushed by a jaw crusher and pulverized by ceramic 
plated pulverizer or ring mill pulverizer, 

0 

' 1.0 gram of the sample is digested for 4 hours with an 
aqua regia HClOq mixture. 

After cooling samples are diluted to standard volume. 
The solutions are analysed by computer operated Jarrall 
Ash 9000 ICAP or Jobin Yvon 70 Type I1 Inductively 
Coupled Plasma Spectrometers, Reports are formatted and 
printed using a dot-matrix printer. 
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COCIP: FAIRBANK ENGINEERING LTD. MIN-E# LABS - ICP REPORT 
PROJ: SALIK), B.C. 705 MEST 15TH ST., NORTH VANCOUMR, 6.C. Vi" 112 
ATTN: R.FAULKNER (604)980-5814 OR (604)988-4524 

SAMPLE 
" B E R  

FILE NO: OV-O3%-SJ1+2 
DATE: 90/05/02 

SOIL (ACT:F31) 

AG AS CU PB s0 21 Au 
PPM PPM PPM PPM PPM PPM PPB 

% 

EG 045oE 1EON 
EG 045OE 180oN 
EG 0450E 1850N 
EG 0450E 1900N 
EG 0450E 1950N 
EG 045OE 2OOON 
EG 0450E 2050N . 
EG 0450E 210ON 

3b 33 1 25 1 5 
27 35 1 193 5 

32 1 77 5 

1.4 
1 .o 

1.5 26 53 35 1 199 5 
1.4 19 50 35 1 213 5 
1.4 9 49 28 1 238 5 
1.5 34 126 54 1 152 5 
1.4 30 53 44 1 249 10 

26 30 
.7 26 13 

EG 0450E 2150N 
EG 0450E 22OON 
EG 0450E 2250N 
EC 0550E 175011 
EG 0550E l800N 

1.4 33 82 55 1 201 5 
1.6 20 63 34 1 272 5 

112 35 1 289 5 
52 1 212 5 
44 1 140 5 

2.0 
1.1 32 
1.3 33 94 

l8 54 

EG 0550E 1850N 
EC 0550E l900N 
EG 0550E 1950N 
EG 0550E 2OOON 
EG 0550E 2050N 
EG 0550E 2100N 
EG 0550E 215011 
EG 0550E 22OON 
EG 0550E 225011 
EG 0650E 175ON 

EG 0650E 1800N 
EG 0650E 1850N 
EG 0650E l900N 
EG 0650E 1950N 
EG 0650E 2OOON 

EG 0650E 2050N 
EG 0650E 2lOON 
EG 0650E 2150N 
EG 0650E 220ON 
EG 0650E 22501 

EG 0EOE 1EON 
EG OEOE 1800N 
EG OEOE 1850N 
EG O E O E  1900N 
EG 0750E l%ON 

EG 0750E ZOOON 
EG OEM 2050N 
EG 0750E 210ON 
EG 0750E 2150N 
EG OEM 22OW 

EG OE(# 2250N 

1.7 28 108 37 1 154 5 
1.6 20 39 31 1 226 5 
1.9 29 49 37 1 232 10 
1.6 32 42 32 1 253 5 
1.7 24 43 34 1 234 5 
1.4 16 78 43 1 213 5 
1.7 8 44 32 1 240 10 
1.1 19 55 37 1 161 5 
1.8 13 75 35 1 274 5 
1.3 20 35 41 1 1 78 10 

1.3 18 31 30 1 212 5 
1.8 15 38 39 1 238 5 
1.4 18 41 36 1 246 10 
1 .o 29 43 35 1 145 5 
1.1 29 59 52 1 153 5 
1.3 18 52 37 1 254 5 
1.8 18 79 40 1 217 5 
1.9 10 39 31 1 149 5 
1.6 16 64 33 1 197 5 
1.2 19 68 37 1 98 5 

1.1 6 26 28 1 158 10 
1.1 11 34 37' 1 152 5 
1.3 21 33 35 1 197 5 
1.2 24 27 36 1 197 5 
1.2 40 48 48 1 140 5 
.8 73 160 147 10 483 5 
-9  12 15 38 1 119 10 

1 .o 8 13 24 1 73 5 
.8 9 11 33 1 99 5 

1.1 22 31 40 1 147 5 
1 .o 3 18 29 1 123 5 
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321 P03 

CDWAWT; FAIRBIWK M6. HIN-E l  LABS ICP REPORT (AClrF31) PI%€ I OF 1 
PROJECT NO; ERIE RBIOW 705 YES1 15lH Sl., NORTH VANCOWER, B.C. V7ll 112 FILE MI ~/v/o37~/s/a/ooi 



OMPAMY: FAIRBANK EN6. HIM-EN LABS ICP REPORT (KT:F311 PA6E 1 OF 1 
PROJECT NO: ERIE RE6IOW FILE NO: 9/V/0379/R/J/001 705 YEST 15TH ST., NORTH VANCOUVER, B.C. V7H 1T2 

RF89-003 1.9 37 41 108 b 78 21 
RFB9-004 1.8 29 b l  19 5 171 19 
RF89-005 1.8 46 77 bb 10 215 20 



SAMPLE 
NWBER 

AG AS CU PB SB ZM AU 
Ppw P PM PPH PPH PPH PPH PPB 

I 

I 

sn-001 1.3 14 155 so 1 51 5 
94-002 2.2 15 306 51 2 75 5 
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PORTABLE PROTON MAGNETOMETER 
MODEL G-816 
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rate yet simple to operate instrument, it featurer an outrtrnding combination of on0 gamma sensitivity 
and repeatability. compact stre and weight, operation on standard universally svailrblo tlarhlight batteries. 
ruggedized packaging and very low price. 

Tho G-818 magnetometer allows preciw mapping of very mall or large amplitude anomalies for ground 
geophysical rurveyr. or for detail follow-up to sorornsgnetic rrconnriss8nce w w y I  It I8 8 ruggod, llght- 
weight and versatile instrument, equally well ruitod for fiold rtudkr in gwphysict. rowarch programs 
W 0th- magnetic mapping applicstlon where low coat. dopondable operation and accurate moowrementl 
are required. 
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SP ECI F I CAT I ON S 
trclrltlvity: 21 Umma throughout nnge 

knp: 

Tun@ 

Cndlont 
Tokrrnco: 

Manu81 push-bultm, one reading wch 6 ScCondS * 

-free" Bock Pack Sensor 

upon the principle of nuclear precession (proton) the 
offers absolute drift-free measurements of the total 

irec.!Y in gammas. (Tho pro ton  precemion method 
ff~craliv recognitsd standard for measurement of the 

nn s magnetic fieit' ) Owrer ion it worldwide wi th  on0 
mmr sensl t ivq at.., ..,:eatability maintained throughout 

rbnge. fhere i8 no ternperrture drift. no ret-up or 
required. and no adjustment for orientation, field 
or arbitraw reference laveis. Operation is very 

w';: no prior training required. Only 6 seconds are 
a to m!din  a risarurement which IS always Correct 

one gimmr, regardless of operator experience. Only the 
on Mapetornerer offers such reoentability-an Impor- 
contiaeration even for 10 gemma survey resolution. 

output: 5 digit numeric dispky with redout  directly in 
gammas 

? m r  
Rqurremeats: 

Tmtve uH-contmed 1.5 votl "0" cell, uniret. 
a l l y  anihble f b s h h g h t - t y  batterm Chcrte 

catof Hght on dnpby. 

brtttry Type llombor of Rudlngs 
AI ha line m r  lam 
Premium Carbon t n c  over 4,000 
Standard flashlight ow 1,500 
NOTE: B m r y  Irk d r c m w  W A h  low temper- 
arum openbon. 

sbtc or replacement ugn IR" d by flashing indb 

Tempomtun 
ilrnp: 

Cornpleta FMid Ponrble Syrtem 

del G-816 come8 complete. roady for ponable fidd 
l e .  ana tonsifts o f  

brude: 3.5 x 7 x 10.5 inchn (9 I 18 I 27 cml 
Sensac 4.5 x 6 inches (11 I IS an) 
Staft 1 Inch d u m  I 8 ft knm 

OunxZUm) 

Ekctronics console with internally mounted and easih 
n g l a c d  "0" cell battery peck. 

Ptoton sensor and signal able for attachment to Carry- 
hrmesr  or staff 

juatsbla carrying harness. 

8 foot collrpsibla aluminum n m f f  

Instruttion manual, complete set d spare bottorim 
rOpllutionr manual. and ruggod fidd w t c r 8 o .  

and Waa rata# on tho Gal6  magnotometor ma 
b h  upon nqunt. 

OLOYeTIIC8 auasmm- ,  I INTERHAflOWL COW 1 mplofanhm 

Aluminum i i t t  
T r b t  115 



-~ EM1 6 SPEC I F ICAT! ONS 

MEASURED QUANTITY l n p h a s c  and quiid-phasc components 
of v e r t i c a l  rnclgnctic f i c l d  8s a 
p e r c e n t a g c  of  h o r i z o n t a l  primary 
f i e l d .  ( i . e .  tangcnt of t h e  tilt 
angle and ellipticityj- 

SENSITIVITY 

RESOLUTION 

OUTPUT 

OPERATING FREQUENCY 

OPERATOR CONTROLS 

POWER SUPPLY 

D IMEN S IONS 

W E  I GUT 

CAUTION : - 

Inphase : 2 1 5 o t  

Quad-phase: 2 401 

Nulling by audio  tone. 
dication from m e c h a n i c a l  i n c l i n o m e t e r  
and quadphasc from 3 graduated d i a l .  

1 5 - 2 5  kHr (15-33 kHz optional; V1.F 
Radio  Band. S t a t i o n  selection done by 
means of plug-in u n i t s .  

ON/OFF switch, b n t t c r y  t e s t  pus11 
button, s t a t i o n  s c l c c t o r  s w i t c h ,  
a u d i o  volume control, quadrature  d i a l ,  
i n c l i n o r n e t c r .  

I n p h a s e  in- 

6 disposable ' A A '  cells. 

53 x 2 1 . 5  x 20 c m  

I n s t r u m e n t :  1 . 8  k g  
Shipping: 8.35 kg 

EMlb inclinometer may be damaged 
by exposure to temperaturcs 
below - 3 0 " ~ .  Warranty does 
not cover inclinometers damaged 
by such exposure. 

416 676 9204 PFIGE.802 
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MEASURED QUANTITY 

SENS IT I VI TY 

HESOLUT I ON 

OUTPUT 

OPERATING FREQUENCY 

OPERATOR CONTROLS 

POWER SUPPLY 

DIMENSIONS 

WE I CHT 

EM1 6 SPEC1 FICATI O N S  

Page 'g;G 

lnphaso and quad-phasc  components 
of vertical m a g n e t i c  f i c l d  as a 
percentage of hor izonta l  primary 
f i e l d .  ( i . e .  t a n g c n t  of the t i l t  
angle and ellipticityj. 

I n p h a s e :  2 1 5 o t  

Quad-phase: 2 4 0 %  

2 1 1  

N u l l i n g  by audio  tone. I n p h a s e  in- 
dication f rom n i e c h a n i c a l  inclinometer 
a n d  quadphasc  from a graduated d i a l .  

1 5 - 2 5  kHz ( 1 5 - 3 3  kHz opLiona1; V1.F 
Radio  Band. S t a t i o n  selection done by 
means of plug-in u n i t s .  

ON/OFF switch, bnttcry t e s t  p u s h  
b u t t o n ,  station s c l c c t v r  switch, 
audio volume control, quadrature  d i a !  
i n c l  i nometc r .  

6 disposablc ' A A '  c c l l s .  

5 3  x 2 1 . 5  x 28 c m  

I n s t r u m e n t :  1 . 8  k g  
Shipping: 8 . 3 5  k g  

CAUTION : 

EM16 inclinometer may be damaged 
by exposure to temperaturcs 
below -3OOc. Warranty does 
n o t  c o v e r  inclinometers damaged 
by such exposure.  



NOHETER 

OPTICAL LENS 

/ I  - .  1 OFF-ON 1 
Fla. I E M  l i  

EARPHON JACK 

I SWITC*l P 

. .  

, 

.. ., 

CASE 

VOLUME CONTROL 

STATION SELECTOR HANDLE- VERTICAL^ .- 
L HORIZONTAL Cob 

416 676 9284 PFIGE.003 



PRINCIPLES OF OPERATION 

The V L F - t r a n s m i t t i n g  s t a t i o n s  o p e r a t i n q  for conununica t fon8  
w i t h  r u b m a r i n e 6  h a v e  a v e r t i c a l  a n t e n n a .  The Antenna  current 
i s  thu8 vertfcal ,  crea t ing  a concentric h o r i z o n t a l  m a g n e t i c  
f i e l d  a r o u n d  them. When these m a g n e t i c  f i e l d s  meet conduc- 
t i v e  bodies i n  t h o  ground, t h e r e  w i l l  be s e c o n d a r y  f i e l d s  
r ad ia t ing  f r o m  t h e s e  b o d i e s .  (See F i g u r e s  3 6 4 )  T h i s  
e q u i p m e n t  meaaurea  the v e r t i c a l  comp0ncnt.s of t h e s e  secondary 
f i e l d 8  . 
The EM16 ie simply a s e n s i t i v e  r e c e i v e r  c o v e r i n g  t h e  fre- 
q u e n c y  band of t h e  V L F - t r a n s m i t t i n g  s t a t i o n s  with means of 
m e a s u r i n g  t h e  v e r t i c a l  field componentd.  

The receiver has two i n p u t s ,  w i t h  t w o  r e c e i v i n g  c o i l s  b u i l t  
i n t o  t h e  i n s t r u m e n t .  One c o i l  has n o r m a l l y  v e r t i c a l  a x i s  
and t h e  o ther  i s  h o r i z o n t a l .  

The s i g n a l  from one of t h e  co i l s  (ve r t i ca l .  axis) i s  f i r s t  
min imized  by t i l t i n g  t h e  i n s t r u m e n t .  T h e  t i l t - a n g l e  is 
ca l ibra ted  I n  p e r c e n t a g e .  The  r e m a i n i n g  s i g n a l  i n  t h i s  c o i l  
is f i _ n a l l y  b a l a n c e d  a u t  by a measu red  p e r c e n t a  e of a s i g n a l  
f rom t h e  o t h e r  co i l ,  a f t e r  b a i n g  s h i f t e d  by 90 . T h i s  coil 
is n o r m a l l y  p a r a l l e l  t o  t h e  p r i m a r y  field, ( S e e  i n s t r u m e n t  
Block Diagram - F i g u r e  2 ) .  

Thus ,  i f  t h e  s e c o n d a r y  signals are  small compared t o  t h e  
primary h o r i z o n t a l  f i e l d ,  t h e  m e c h a n i c a l  t i l t - a r g l e  is an 
accurate m e a s u r e  of t h e  v e r t i c a l  r e a l - c o m p o n e n t ,  a n d  t h e  
c o m p e n s a t i o n  TT/2-signal from t h e  h o r i z o n t a l  co i l  is a m e a s u r e  
of the q u a d r a t u r e  v e r t i c a l  s i g n a l .  

8 

Some of the properties of  the VLF r a d i o  wave in the ground 
a r e  o u t l i n e d  by Figures 4 t h r u  9 .  

ACCOMPANYING NOTES FOR FIGURES 2 - 9 

FIGURE 2 is the block d i a g r a m  of t h e  EM16. The diagram is 
s e l f - e x p l a n a t o r y .  Both  the coils ( r e f e r e n c e  and 
s i g n a l  c o i l )  a r e  houaed  i n  t h e  lower p a r t  of t h e  
handle. The d i r e c t i o n 8  of t h e  axis of the co i l s  
are (16 follows: The r e f e r e n c e  c o i l  axis i r  basi- 
c a l l y  h o r i z o n t a l  and is k e p t  more or  lees  para l le l  
to  the p r i m a r y  f i e l d  during measurement .  T h e  
s i g n a l  co i l  ie a t  r ight  angles to t h e  reference 
coil and its a x i s  is, of courae, v e r t i c a l .  

T h e  signal a m p l i f i e r  h a 8  t h e  two i n p u t s ,  one 
connected to t h e  s i g n a l  coil  and o n e  to t h e  rafer- 
ence channe l .  By t i l t i n g  t h e  co i l s ,  t h e  operator 
m i n i m i z e s  the signal from the s i g n a l  (vertical 
a x i s )  coi l .  Any r e m a i n i n g  s i g n a l  is reduced to 
zero by the q u a d r a t u r e  control i n  the reference 
c h a n n e l .  The e i g n a l  a m p l i f i e r  has zero o u t p u t  

------- ---I-- 
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(1) Opmn both eyer. 

(2 )  him the hairline along t h e  slope to  the next station 
to about your eye level h e i g h t  above ground. 

( 3 )  Read on the left scale directly t h e  distance necessary 
to measure along the slope to advance 100 ( €  t j  horizon- 

We feel that this w i l l  make your reconnaissance work easier. 
The out8ide scale on the inclinometer is calibrated in degrees 
just in case you have U68 for it. 

t a l l y ,  

PLOTTING THE RESULTS 

For easy interpretation of the  resu l t s ,  it is good practice 
t o  p l o t  the actual  curves directly on the survey lane map 
using suitable scales for the percentage readings.  (Fig. 1 5 )  
The horizontal scale should be the same as your other maps on 
t h e  area for convenience. 

A more convenient form of this data in e a s i l y  achieved by 
transforming t h e  zero-crossings into peaks by means of a 
simple numerical filtering technique. T h i s  technique i8 
described by D.C. Fraser in his paper "Contouring of VLF-EM 
Data",  Geophysics, Vol.  3 4 ,  No. 6 .  (December 1969)pp958-967. 
A r e p r i n t  of t h i s  paper is included in t h i s  manual for the 
convenience of the user. 

This simple data manipulation procedure which can be imple- 
mented in the f i e l d  produces VLF-EM data which can be contoured 
and as such provides a significant advantage in the evaluation 
Of t h i s  data. 

MFIY 25 ' 8 8  12:52 416 676 9204 PFIGE.087 
















