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REPORT ON A RESISTIVITY (EM16R) SURVEY 

on Metcalfe Lake

Thunder Bay Mining Division (G-84) 

Walter Yzerdraat

GENERAL REMARKS

Three mining claims - TB 514322, 514323, and 614322 - 

were partly traversed on grid lines running at 144O at 100-m 

intervals. This survey, performed in March, 1984, completes 

the coverage of Metcalfe Lake which was started two years ear 

lier. Much of the dry part of the 38-claim property, held by 

Callisto in the Metcalfe Lake Area, has also been explored by 

the resistivity method.

The relatively slow pace of the work on the ice is due 

to exceptionally bad conditions over the preceding winters. 

While ice conditions in March, 1984, were much better than nor 

mal, the same can not be said for the weather, which slowed down 

the work on two of the three field days we spent on this survey.

LOCATION AND ACCESS

Since late 1981 the Metcalfe Lake Area is accessible by 

road. Dp to that time, the visitor had to fly in from nearby 

commercial air bases such as those at Nakina (Cordingley Lake, 

72 km due east of Metcalfe Lake), or Jellicoe on Highway 11, at 

58 km almost due south of Metcalfe Lake). Alternatively, stop 

ping and pick-up arrangements could be made with VIA-Rail, whose 

line (the former CN Transcontinental) runs 8 km north of Metcalfe 

Lake.

The lake itself is close to the centre of the Callisto 

Minerals, Inc., claim group, at latitude 50O 09*75 N, and 87O 39* W.
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GENERAL AND ECONOMIC GEOLOGY

The Metcalfe Lake area and the region around it have 

been known as a potential gold-producing district since 1915 (cf 

P. E. Hopkins, 1916-17; T. L. Gledhill, 1925; L. F. Kindle, 

1931; S. E. Amukun, 1977, all published in ODM and OGS reports). 

Small-scale extraction has been going on chiefly in the years 

1925 to 1933. The recession of the thirties, the inadequate 

return on gold mining in the era of pegged prices, and the 

looming threat of World War II, virtually put an end to the 

mining and exploration activity in this district.

Recently, there has been a marked revival of efforts 

by individuals as well as by junior or major mining companies.

The geological setting of Metcalfe Lake suggests the 

presence of a broad, asymmetrical, southwest-plunging anticline 

in a metavolcanic-metasedimentary pile in which the oldest 

identifiable units are tholeiitic lavas, mostly pillowed, foll"- 

owed by flows and some tuffs of andesitic composition, which in 

turn are overlain by felsic tuffs and breccias with intercalated 

metasediments. The derivation of the latter is mainly felsic, 

but the presence of some para-amphibolites suggests a minor con 

tribution from the older mafic units.

The granitic plutons surrounding Metcalfe Lake on 

three sides may be remnants of the magma chambers which fed the 

last stages of explosive volcanism. Folding and the intrusion 

of diabase are probably much more recent than the Archaean vol 

canic activity. The age of the numerous Iron Formation hori 

zons is uncertain, but their stratigraphic position indicates 

that they are roughly contemporaneous with the sediment depo 

sition. This particular unit, or assemblage of units, has been 

shown to be a useful indicator of the proximity of potentially 

gold bearing horizons.

Metamorphic grade is generally low: greenschist to 

lower amphibolite is the rule, with the emphasis on the former.

Pleistocene events have profoundly affected the land- 

forms, and the area is now peneplained, covered with glacial 

deposits, and dotted with lakes and swamps. Good exposure of 

bedrock prevails over much of the northwestern part of the claim 

group.
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THE GRID

This survey was performed on the same grid as all 

previous geophysical, geological and geochemical surveys on 

the Callisto claim group in the Metcalfe Lake Area. Its main 

baseline cuts across Metcalfe Lake where it is widest, and the 

trend is 54 degrees east of north. On this baseline, wing 

lines are set up at a spacing of 100 metres (328 feet), and on 

these, the station interval is 25 metres (82 feet).

Where the regular traverse lines (numbered as L12, L16, 

etc., in multiples of 4, because the line spacing is four times 

the station interval) encounter the north or south shores of the 

lake, the lines are continued into the dry areas of the claim 

group, and marked with flagging tape so they can be clearly 

seen from work stations on the lake. This enables us to set 

the ice lines up any time they are needed, with a minimum loss 

of time. The main baseline is always set up in its entirety for 

work on the lake, and in many cases, when work has to be done in 

bays from which the baseline pickets cannot be seen, auxiliary 

baselines are set up. This type of work/ as all other lake grid 

work, is always done with the help of a theodolite, and over the 

years we have found that location errors (misclosures) amount to 

50 centimetres or less.

THE SURVEY

The present survey, being the continuation and 

pletion of preceding resistivity work, was done with the same 

instrument, tuned to the same VLF transmitter, as all previous 

resistivity surveys reported for Metcalfe Lake and for the 

Callisto claim group around the lake.

Having had to abandon the work on some lines in 1983, 

we made sure there was an overlap of at least one station where 

work had to be resumed. In most cases, this duplicate obser 

vation corresponded with previous measurements within a few 

percent, but, as will often be the case when resistivity readings 

are taken in different seasons or under different ice conditions.
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there were a few discrepancies. As ice thickness varies from 

year to year, and slush may or may not be present under the sur 

ficial snow and on top of the ice floor, the average resistivity 
of the 'upper layer 1 fluctuates noticeably.

The quotation marks in the preceding sentence indicate 
that the assumption of a two-layer system is a simplification. 

What may be termed the 'upper layer 1 is actually a four-layer 

system in the situation in which we had to do this survey. From 
top to bottom, we first have the snow layer, which may in part 

consist of a snow-water mixture commonly called slush. If the 
electrodes, or probes, of the instrument can be pushed down through 

the snow into the slush (which is a very common phenomenon on 
Metcalfe Lake), then the drier snow layer may be ignored.

The second layer is the ice floor, which may or may not 
be composite. In many winters, the repeated flooding and re- 

freezing of the first ice floor can give rise to a system of two 
or more clear ice layers separated by trapped slush, but ideally 

we should be dealing with one ice floor. This was the case last 
March, but it is usually different: from two to three ice layers 

may be present on the lake.

The third layer is lake water under the ice and above 

the bottom sediment. Again, in the deeper parts of a lake, the 

water layer may not be homogeneous: the upper layer is usually 
relatively pure and has a high resistivity, but the lower layers 

may be more conductive.
The fourth layer is the bottom sediment. Mineral matter 

will be concentrated in its deeper part, organic and small-grain 
mineral matter constitutes the next level, and fluffy, mostly- 

organic matter forms the top part. In many places the sediment 

is predominantly made up of one of these types, but in the deeper 
central parts of the lake, where the sediment layer achieves a 

considerable depth, several types are present.

In the four-layer system - a concept which is in itself 

a simplification - the most notable variables are slush conditions, 

ice thickness, make-up of the ice floor as such, and conductivity 
of the water mass resting on the bottom sediment.

The sediment itself has almost constant properties, as 

has the underlying bedrock.
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RESULTS, CONCLUSIONS, AND RECOMMENDATIONS

This survey and the preceding work have shown Metcalfe 

Lake to be the site of great contrasts in apparent resistivity. 

On the three claims discussed here, the previous survey had 

already identified two low-resistivity, high-phase angle areas. 

The recent work has added two more. One of these, on Line 44 

in the southwest quadrant of claim TB 514322, appears to be an 

extension of the known low-resistivity area traversed by Line 

40 on the same claim. The second newly-discovered area is on 

Line 20 just northwest of Cape Rhyolite; it is relatively iso 

lated and is probably of minor significance. Underwater bed 

rock topography and sediment accumulation could account for the 

observed phenomena.

In conclusion, we identify three areas of prime impor 

tance, where sediment sampling for trace heavy-metal analysis 

can be recommended; they are:

a. On TB 614322, stations39 to 44 on Line 24

b. On TB 514322 and 614322, stations 31 to 46 on 

Line 28, and stations 30 to 33 on Line 32

c. On TB 514322, stations 27 to 31 on Line 40, 

and stations 28 to 31 on Line 44.

Three samples from Line 28 and one sample from Line 40, collected 

in March, 1983, were analyzed so far, and all contain twice to 

three times the background abundances of copper and zinc, while 

the lead content of two of them is anomalously high.

OTTAWA, 1984 August 12 W. Yzerdraat
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Mrs. Audrey Hayes
Mining Recorder
Ministry of Natural Resources
P.O. Box 5000
Thunder Bay* Ontario
P7C 5G6

Dear Madaa:

He have received reports and maps for a Geophysical 
(Resistivity) Survey submitted on Mining Claims 
TB 514322-23 In the Area of Metcalfe Lake.

This material will be examined and assessed and 
a statement of assessment work credits will be 
Issued.

Yours sincerely.

S.E. Yundt
Director
Land Management Branch

Whitney Block, Room 6643
Queen's Park
Toronto, Ontario
M7A 1W3
Phone: (416)965-6918

A. Barr:se

cc: CalUsto Minerals Incorporated 
603 - 377B Somerset Street West 
Ottawa, Ontario 
K2P OKI 
Attn: H.M. Yzerdraat
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4. Number of Miles of Line Cut ----K^.A............... Flown ------H---A.?...........,

*5. Number of Stations Established _ 1 3 3. .stat i.o.ns . n.o.t .before. pccupied.I18.3..rednqsl

*6. Make and type of Instrument Used ..GgON.ICS^iss^sau^^
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*7. Scale Constant or Sensitivity ----.-----..-.-.--....---..-.----...-.-,.................
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9. Summary of Assessment Credits (details on reverse side)

Total 8 hour Technical Days (Include Consultants, Draughting etc.) ...-6*0.-.-.----,-. 
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Calculation

x 7 ' 42.0 * Q _____ - 42. Q -^ 3 _____ = 14.0
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of claims per claim
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827 (81/3)



Details of Assessment Work Breakdown

FIELD WORK

Type of Work Name S Address Dates Worked
Number of 
8 hour days

Measuring parameters w. Yzerdraat 1984 March 21, 27, 28Assistance" ~^ox 4~2257~6ttfawa~~~~~ 

in. .above, jppera t ion——.S— .Roach—— —...— . — ...Same.--- — ......... ...1-5.
1023-2045B Carling

.Ottawa......................._......._..

::;::;::;:::;:;::::;:;:::;;;;;;:::::::::::::::::::::::::::::::::::::::::::i;;;
________________________________...Total, .field.__.....__L..3...Q

CONSULTANTS
Number of 

Name 61 Address Dates Worked (specify in field or office) 8 hour days

L.S. Collett, GSC, Ottawa - advisory only l N. A
i
i

DRAUGHTSMAN. TYPING. OTHERS (specify)
Number of 

Name fit Address Type of Work Dates Worked 8 hour days

W. Yzerdraat Plotting, mapping, contouring 1-10 August 1984 l 2.0 i

Ottawa. Ontario/Report compilation, typing, printing maps etc. l 1.0 l
(August~~9~-12~) 

TOTAL 8 HOUR TECHNICAL DAYS fi.Q

LINE-CUTTING Not applicable (Linecutting credits already
included in previous survey(s)) Number of 

Name Address Dates Worked 8 hour days

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::i::::::"
i

i ~ ~ ~" ~ ~ ~ i

TOTAL 8 HOUR LINE-CUTTING DAYS
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SYMBOLS

Baseline

Traverse line 
Hmb*r 
\
v\ (submerged)

Baseline monument

Claimline, submerged 

Claim line, cut or blazed 

Corner post 

Claim line, assumed

Primary magnetic base station 

Secondary magnetic base 

  Tertiary magnetic base


