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Rapporten er pa engeisk, og konkluderer med.
1. The first priority is to define petrographically and lithographically the alternation features associated
with the Tverrfjellet deposit.

2. A rock geochemical survey should be conducted over the whole of the Hjerkinn field, utilizing both
surface exposures and diamond drill core from previous exploration.

3. Grid soil geochemistry should be conducted over all of the Turam anomalies extending east of the mine.
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RECOMMENDATIONS

1. The first priority is to define petrographically and
lithogeochemically the alteration features associated
with the Tverrfjellet deposit.

. 2. A rock geochemical survey should be conducted over the
whole of the Hjerkinn field, utilizing both surface

exposures and diamond drill core from previous exploration.

3. Grid soil geochemistry should be conducted over all of

the Turam anomalies extending east of the mine.
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The stage has been reached in the exploration of the
Tverrfjellet area where most of the readily identifiable
targets have been tested by drilling. It is at this point
that efforts must be redirected towards secondary and
tertiary indicators based upon geological concepts. These
can then be used to focus further geophysical and geochemical

work in order to select areas warranting additional drilling.

The basis and starting point of the geological concept is
that the Tverrfjellet deposit is a volcanogenic massive
sulfide deposit and as such belongs to a class of deposits
which are widespread in occurrence geographically and in
geological time. This class of deposits has been very
extensively studied and documented in the last twenty years.
As a result numerous features have been noted to be common

tc many of the deposits, some being:
1. Occurrence near volcanic centers.

2. Close association with expleosive, more felsic, phase

of voleanism common.

3. Most have recognizable alteration zones which result
from the passage of the metal bearing solutions through
the rocks to the sea floor. As a result the alteration
is most pronocunced in the stratigraphic footwall although
minor alteration can occur in the rocks overlying the
sulfides also. This is due to the continued fumaroclic
activity from the same feeder zone after deposition of
the bulk of the sulfides.

4, Metal zonation reflects the volcanic character of the
deposits - the copper sulfides (with pyrrhotite) are
deposited first in the center of the vent area, with

pyrite and sphalerite being deposited further out and
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up from the heat center. This results in a copper rich
footwall and zinc (pyrite) rich hanging wall. The feeder
zone often contains veinlets and stringers of chalco-
pyrite and pyrrhotite and therefore is often referred

to as the "stringer zone". Disseminated pyrite and veinlets

of sphalerite are also common to the "stringer zone".

Pauses in the volcanic activity often results in the
deposition of cherty horizons, sometimes rich in magnetite.
These can occur within the sulfide deposit and overlying

it, and are indicative of "temporary" pauses in the

volcanic activity.

The streaming of volcanic gases and liquids through the
footwall rocks results in marked chemical changes in
these rocks and corresponding changes in the mineralogy.
This results in theAdeveIOPment of alteration minerals in

L

the footwall feeder zone.

In areas where several sulfide deposits are formed in
association with the same period of volcanism the brine
solutions have similar origin and chemistry. The resulting
alteration features are therefore generally quite similar
from one depesit to ancother. (e.g. In cone district most

of the deposits may have anthophyllite and cordierite as
alteration products while in another they may have
siderite and garnets. Each district commonly has a

characteristic alteration mineral assemblage).

An alteration product common to almost all such deposits

is chlorite. This is a result of Mg enrichment.

These footwall alteration "pipes" are often recognizable
cver a considerably larger area than the deposit itself
and therefore, are useful as guides in prospecting because

they present bigger targets. They can often be recognized



-3-

visually by the coccurrence of .particular alteration
minerals and they can be indicated chemically by doing

whole rock analyses for major elements.

10. The most common chemical changes associated with these

feeder zones is the addition of Mg and Fe and the removal
or leaching of Na and Ca. Another common feature is the

addition of K adjacent to the sulfides, generally present
as sericite alteration. Typical alteration zones which
can be defined by rock geochemistry have anomaleous MgO
values of 1-1.5 km in diameter, with the Na20 and CaO
depletion zones generally slightly less. Several case

examples are attached.

In the case of Tverrfjellet I would recommend that a petro-
graphic and rock geochemical study be completed on the deposit
first to definitely define the type and distribution of rock
alteration associated with the feeder zone. This work could
be conducted in conjunction with a rock sampling program over
the whole Hjerkinn field. The rock sampling would include
sampling from previous drill holes. An average of 3-5 samples
per km2 if possible, should be collected. Two samples should
be collected at every site, one for whole rock analyses and
cne for possible petrographic examination., Samples should be
about 1 kg. each and should be fresh, unweathered rock. It is
expected that the sampling could be completed in one summer
season, while the preliminary work on the detailing cf the

Tverrfijellet alteration should take a few months.

It is also considered very important that the person that
conducts the mine alteration study also re-examines all of

the available drill core from previous exploration drilling.
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The combination of the identification of the alteration
assemblage and the whole rock geochemistry should be
sufficient to define areas where more intensive geophysics
and diamond drilling is warranted. I think that a study such
as this is essential in order teo direct drilling east of the
fault, whether it be to locate the offset portion of the

orebody or to locate new ore zones.
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CONCEPTUAL MODEL- MASSIVE SULPHIDES AND ASSOCIATED ALTERATION ZONES
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ratio js Jarge,-but the spatial extent of this type of
anomaly is limited as compared to that characteristic
of MgO and Na,0 anomalies. From the 344 samples
{pyroclastics and flows) analyzed for our regiona)
study, 59 contain over 659 Si0. The four samples
collected from the Matagami area are all abnormally
, in Mg0 and deficient in Na:O. In the Joute)-Poi-
rier mining ecamp and in Louvicourt township, most
of the samples are too rich in MgQ and many of them
lare too Jow in Na.0. A sample collected on strike 2
miles east of the former Lyndhurst copper -mine,
located in Destor township, is anomalous in MgO.

As a rule, the copper-zinc deposits of Abitibi strat-
igraphically overlie the rhyolites, which mark the end
of a differentiated sequence, or occur within the
arsociated pyroclastic rocks. The exient of the anom-
alous zones associated with the orebodies is partly re-
lated to the eriginal porosity of the surrounding rocks.
In that respect, the solutions circulating in porous
pyroclastics would produce more extensive chemical
anomalies than those solutions circulating along frac-
tures in massive rhyolite. This is illustrated on
Figure 19, which is an idealized example where con-
tour lines of the MgO ratio are plotted. The MgO ratio
is oblained by dividing the MgO value of the sample
by the MgQ wvalve on the average curve of Abitibj

rocks corresponding to the Si0, content of the sample. -

property of Lake Dufault Mines Limited in Dufresnoy
township. Sakrison (1966} analvzed the diamond
drilling core of the upper 75 feet of the Waite rhyo-
lite for major and trace elements. The Mg0O values
are contoured on Figure 20. The contour lines show
elongaied zones of MgO enrichment that are inter-
preted to result from the chemical alleration pro-
duced by solutions circulating along fractures in the
lmassive rhyolite. It seems evident from Figure 20
that there is a relation between the elongated and
extensive zones of chemical alieration and the orebody.
By delimiting the altered zones, even if the MgO en-
richment is relatively weak, one can eliminate much
ground in the search for a copper-zinc deposit and con-
cenirate the exploration work on altered zones.

l The Mg0:Si0, diagram for 67 new analyses of vol-
canic rocks (flows and pyroclastics) from the Joutel-
Poirier mining camp is shown on Figure 21. Samples
taken underground near the copper zones are the ones
most enriched in MgQ; these are followed in degree
of MgO enrichment by samples taken less than 2000
feet frem a base metal mine 'in this mining camp.

. .1 interesting example is in the Norbec area on the
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