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Forfatteren gir en vurdering av gruven i forbindelse med ufferte diamantboringer.
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To The Directors of The Esna Mining Campany™.

, 1

L] | y
Gentlemen. i
t

In accordance with the request contained i vour letter of 30th May last | have pleasure in 1

Tianding yon the following description of The Esna Mining Ficld, together with iy reports of the {

i results obtained from the Diamond borings performed fhere last winter. Owingg to varions official jonrneys :

in the district of Bergen and Rorass. 1 have been unble to take up shis work at un carlior date. q

2 The Fsna Mining field is situated in Tydaleg N. W. of the Syltopper. 2 Kilometres 1Y/, English

‘iﬁﬂl S of the Eseand Lake. 1890 Tilometres (1112 Engfixh Miles' from Prsthy fhe nearest farm, a 'ﬂ
kilometres 122 English miles) W of the Enators raillway station b, Sweden. abont 3 kilometres (1R'/q
miles) 8. S. E Gilsaa Smelting Works in Meraker, in elevation about 720 metres 23060 Fnglisli Feet)
above the level of the Sea. If one casts ones ove over the map of the Trondhjem District one will find

that the above field belongs to au very cich and extensve zone maoning at about the same height above

the son level from the mines of Roruas on the South. in the direction of the Ko, Killingdal, Gronskalet

and other mines. Looking further still in the direction of Selbo Meraker. Vardal  the miueral fields

of Malsaa and Skjeker-dal as far even as Gulstad amd Mok old mines in Sparbuen. where an important
¢ mining industry has been carried on for conturice, one finds thus remarkable mineral zoue associated
with various upheavals, most frequently the soft =0 called . Troudhjem schists belonging to the silurian
formation whilst the tracts around Esna consist of Amphibolic and quartzy rocks the geologicnl position
of which does not seem as yet to be fully asvertained.

The mineral ore before referred to consisting of magnetic Pyritas and Copper Pyrites resembles
in ococcurence the other copper ore deposits in the Trondhjem District by presenting itself iu masses more
1 OF less solid, sometimes separately, sometimes parallel. with constant intervals in the strike where the ore
$4r 4= ocours impregnated richer or poorer in the rock and frequently disturbed by dislocation in different
. ‘ levels both in dip and strike. One must therefore not be surprised that it presents n very different
%ﬁ appearance at places whero prospecting has been carried on. For example, The Esna Main Mine exiibits
) rich {plrta ot the purest copper Pyrites, The Irmann claims chicfly magnetic Pyrites mixed with copper
Pyrites affording a chance of profitable operations only in connection with richer openings at other
L, places. But as Mr. Holmsen the Royal Inspector of Mincs has observed, .Ore is found in every piece
'\& _-of stone picked up where workings have been carried on®.

a t "Phe lodes of Ore run in rather indefinite layers of varions thickness dipping slightly to the




t
N. 'W. the ‘dimensions of which are in raality as yet unax ertained in spite of the wmount of work
performed; Impregnations of Copper huving been observeld during the recent dimmond borings even at
places supposed to be situated beyond the limits of the deposit.

The mining Engineers who have visited the spot. Sinding. Winsnes. Holmsen and others. all
expressed themselves favourably as to the importance of the Esua mineral deposit.

According to the particulars given by Mr. Huitfellt the Esna mine was opened i the yvear
1853 and worked to the vear 1567 by The Tydal Company who relving on the assuvanees of Mr. Al
AAS. u young mining Engineer, of the alvauntages to he derived from workine the Pyrites of the Kjoli
and Killinglal Mines (belonging to the same Company by the wet process rosolved to cease working the
Fsna Mine in order to devote all their efforts to those munes wi ich promised guicker returns owing to,
their more favourable situation and proximity to a cheap supply of raw material for careying ot this process.

During this period 5534 Miners harrals 4410 Buglish Tons) of ore were oxtracted hesides
1.490 Mimers barrels 630 Enghishi Tons: of intenor e poniring concentration hefore being  smelted.
The total cost of smelting ore with Gy per cent of copper amounted to Kr. 19.22 . 1:1:6 per ton a
result which may pogaridd very satisfactory for a new entreprise,

Avcarding to Mr. Hohmsen the Inspector of Mines, o oten of rock mined viclded anaverage of

(43 ton of smelting ore at B} per cent on

A0 ton of inferior ere. o 130 pErocent o

.12 ton of stennl rock.
by which one finds the average per centage A the gangnes shonkd be 3407 per cent of Copper.  The
mine then remained in a state of suspension for 30 vears and was resumed afresh 10 the winter of
=00 1 It was drained and o test working carried on under the supeevision of My, Holmsen 400 m.?
(55 Cubie fathoms of gapgne were extracted viekling an average of 585 per cent of copper.

On the hasis of these results oue can sortainly reckon wpon an average of the Matt of 4 per
cent Cu. ar least.

It was upon this second period of working the Esna Mine when it lad reached a depth of
of about 22 metres (72 foot) and a length of HO metres 164 feetr in a North Westerly direction and
whern ore more or less vich was ot with, vverywhere in the mine that Mr. Holmsen worked out »
gcheme for working the deposit in i rationad  war enw entrating the produce by means of snitable
apparatus awd plant. At ~am o that the Main mine was examined by driving and sinking the
neighbourimg claims  Trmans aud the Fesand claims were also to be tested.

The main mive being much exposed to water awing 1o its situation on boggy land it was
necessary to procure a powerful engine for winding and pumping. To treat the ore there should be
erceted @ complete coneentration plant with necessary  stamps and melting farnaces after the Reros
pattern arranged with an American Water jacket turness which arrangements ought to be supplied with
driving power by building a dam at the ontlet of the Essand Lake.

From these arrangements one thinks a result would be a rich regulus containing 856 to 40
per cent of copper which would without difficulty meot with a ready sale on the English Market.

Based upon the treatment of H000 tons yearly of unsorted Matt it is calculated:

Outlay on plant, about . . . .. ... ,Kr. 72000 ¢ 4000
The Working expenses ete.. . o« o v« n 174000 (3 8,560

total . . . . . Kr. 226999 (f 12,565

which is the capital requisite.

At a price of 9 Kr. (10 sh) per unit, Mr. Holmsen calculated the annual profit Kr. 53,000 (t, 2900).
Upon this estimate by the Mining luspector of the District with his long experience, there could not
be any idea of abandoning a field which offers such chances; after the result of the above suthority
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even in spite of the reduction since experienced in the price per umt of copper (from financial reasor 3)
it was thonght neccssary to submit the character of the mine to & clear examination prior to, layr g
out further capital on such a ficld.

In order to arrive at a speedy and cheap result, it was resolved after the mine had bern
visited wrwin io the Autamn 1892 to have the deposit 1n the Main Mine and its immediate vicinity.
tested by o series of diamond borings for which the requisite capital was provided. At a meeii'r‘xg wi'h
the District Tnspector of the Mines the places considered most important to have tested by borings, were
agreed upon with a proviso to make alternations if found expedient by the results obtained during the
course of the borings.

A contract was then concluded with the Swedish Diamond borings Company for carrying out
the work. It bhogan in November 1592 and terminated in March 1893 during which peried 77 m (204
English feot: wore bored in the Hsou Mine and 220 m 720 Fuglish foot) from the surface. In this way
the foot wall of the Main mine was examined by two holes, of which No. 1 in the immost westerly

drift intersected the strate in the following order:

500 m = 16 English ft. 5 inches Copper ore

2i0m = & . . 1o . Hornhlende

0 m = (i P =T Copper Orve

qu i . .9 . Quartzy Rock

4.0 m\ i

13K m = 4 b . 6 . Chlonictic soft rock.
3200 m = HH - - 0 .

And No. 2 in the adit. penetrated:

Lo0 m = 3 foct B ind.es Honblende.

L L INTTRNE S LR a4 !iur‘.dl UPRET Nt

Gl m = 32 . 2 . Strile rock partly impregnated with copper ove.

=]
]

000m = 6ty .

Thus it was proved that a deposit of copper ore 84 m (English. 30 feet) thick and partly
very rich. existed wnder the presont level of the mmnes,

Thix resnlt was alone sufficient to cover more than the total cost of the diamond borings. in
6 much that about 7000 tons af copper ore existed ander the foot wall of the mine. when one ealen-
lates the before named magnitude and the width of the inmost level its distance from the entrance of
the adit. and the thickness of the deposit.,

The boring in the foot wall having given such satisfactory results. the side walls were bored
by two honzontal holes, The first hale No. 8 ta S, 80 W. 12Y, m 11 English feet: long nnd afterwards
No. 4 to N. N. E. 183 m 42 foor. T inches:. In sontherly direction only 0.50 m 2 foet, 7 inches) of
copper ore wire met with besides some imprognations whilst the hole in the Northerly direction. tra-
versed a lode of copper ore 6%, m 21 foet. 4 inches wide besides traces of ore in its inmost part. The
dip being N WL it was doubtful whether it was correct to bore horizontal holes. bat at any rate they
proved the existence northerly diroction of a similar lode of copper ore as the one substantiated in
the mine most properly separated from this by impregnations frequently occuring in the strata. By bo-
ring these holes in the mine it has been proved about 15,000 tons of good Copper ore exist besides
what can bLe extracted from the impreguated parts and this alone considering the small length from E.
to W. which is the present extont of the mine.

1 shall now pass to the holes which during an unfavourable period of the year were bored from
the surface. I pass the two first holes because I have no reliable account. but in which a little ore
was met with. I may remark in reference to the hole: '
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No. 3 in the surface which was bored sltogether 60 m 196 English feet: deep through schists and a
quartzy rock with traces of ore at u depth af 5 m 16 English feet 3 inches) and
now and then later. it was situate 100 m 328 English feet: 5. of the shaft und

]

about 100 m (328 English fect E. S, E. of the Irmans claim.
4 — abomut 40 m 182 English foct deep and distant abont R0 m 263 English feet) N.

r n "
E. from the shaft intersected at a depth of 2850 m (45 Euglish feet) a layer bea-
ring ore about 1 m 3 English feet altogether,

=R —  Situsted about 40 m 132, English feet: N. of the shaft and altogether 40 m 132

Engiish feet deep presented ore at u depth of 15 m 40 English feet) of an in-
ferior quality and then impregnations of ore at a depth of 24 m. 92 English feet).

b —  Sitnated 220 m 722 English feet: N. K. of the shaft and 40 m (132 English feet)
leep with impregnations of ore at a depth from 6 9/, m (20 to 21 English feet)
and at 25 m. 50 English feet. At a depth of 3% m 128 Fanglish feet: it also in-
tersected some superior and second quality  ore m amphibolic and quartzy  roek
measuring respectively 271, m 40 Fnglish feet: and 12'g 0 Enghsh feet in
thickness,

Above borings executed in the surface have proved that ore s found everywhere' although
unfortunately no larger accumulation was met with,  The reason tor this may partly be that the holes
were not bored deep enough or that the choice of the places where the heles were sot was not the
best one for the object of coming across the layert occuring no doubt beyoud the limits of the miue
proper and which layer will only be found by ordinary workings.

It will therefore be premature and misleading to make up an estimate as to the returus of
ore existing around the mine from these surface bosings. £, however, a quantity is absolutely to be
named. | may put it down for the present to #0080 tors. adding as much to the retnrus visible in the
mine. No professional man will object to this, althouhi it is best to adhere to the fact that ore is pro-
ved to exist in larger and smaller quantities in and arcund the Ksna Mine sufticient for continnos wor-
king with a proper concentrating plant.

My report being now at an end. I will retrain from entering into the question as to the most
suitable plan for working this deposit of ore. the more so as Mr. Holmsen the [nspector of mines, has
delivered a complete plan in this respect with the view of a concentration and a0 subsoquent redue-
tion of the ore by smelting it to regulus cither at the mine its It or ot the Gilsaa Smelting Works
in Meraker in connexion with ore from the Lillefjeld Mine the some distrer 1 ona woever call
your attention to a third alternative tor smelting the ore at Enafors. where water power and cleap
charcoal can be supplied.

Ringved pr. Trondhjem 25th July 1843,

Yours respectfully.

A 8. Bachke



