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INTRODUCTICON

The copper-bearing magnetite deposit, known as the Poor Man prospect, which
is on the Iron King No. 3 claim of James Coleman, is 2 miles northwest of the vil-
lage of Kasaan (see fige 1) and 35 miles northwest of Ketchikan, the nearest port.
The deposit is within 2,000 feet of tidewater in an area ranging in altitude from
50 feet to 200 fest. Outcrops are confinsd tc stream valleys and to prospect cuts
and trenches. Wbst of the area is covered with a veneer of vegetation, glacial
drift, and alluvium. The deposit has been explored by three short adits on the
west side, four shafts aloug the east margin, numerous pits and trenches, and 13
drill holes (see fige 2)o

Geologlc, topographic, and magnetic surveys of the deposit were made by the
Geological Survey in 3eptember, 1942, ;/ The Bureau of Mines trenched and saumpled
the deposit in November 1942 and diamond-drilled it during april and May 1943, at
which time further studies were conducted by the Geological Survey.

GLENZR.L GZOLOGY

The geology in the vicinity of the Poor san deposit is similar to that found
elsewhere on Kasaan Feninsula and described by Wright. g/ The oldest rocks com-
prise the fesawn greenstone winich consists mostly of metamorphosed volcanic flows,
sills, and ash beds. Interbedded with these are layers of quartzite and graywacke
and lenses of crystulline limestone which range in thickness from a few inches to
more then & hundred feet. The regional strike of these rocks is in genersl north-
westerly, although locally their attitude is couwplicated by folding and faulting.

l/ Warner, L. 4o The Poor kn iron prospect, Kasaan peninsula, Prince of Wales
Island, southeastern Alaska: U. 3. Geol. Survey preliminary report to war agen=-
cies, 191}20

g/Wright. Ce Wo, Geology and ore deposits of Copper Lpuntain and Kasaan Penin-
sula, alaska: Ue S¢ Geol. Survey Profe. Paper 87, pp. 67-84, 1915.




The greenstone and associated rocks are cut by various dikes, including bos-
tonite, syenite, diorite, gabbro, lamprophyre, and diabase. Ibst of the dikes
strice from Ne to Ne 45° Woy but Occasional dikes strike northeasterly. The major
faults trend northerly across the regional strike of the bedded rocks.

ORE DEPOSIT

General statement

The ore minerals have replaced and cemeted greenstone breccia fragments in a
lar.e fault zoue which trends about WNe 70 Ee. and dips from 55 We. to 75° W. A4t the
surface the deposit is about 1,500 feet long and 50 feet to 150 feet wide (see
fige 2). It has beéen outlined fairly well by numerous trenches which extend across
it. At some places the boundaries of the ore have been inferred from the results
of the magnetic survey.

Irevious development work

- Prior to theé drilliang tnse oaly underground openings consisted of four shafts
and three adits (see fig. 2). Ore is exposed at the collar of shaft 1, which is
15 feet deep and-full of water. The dump indicates that ore_was found throughout
most of this depth. Shaft 2 is 60 feet deep and probably is mostly in ore. Shaft
3 is 20 feet deep aad is reported to have been in ore throughout. The north end
of the deposit is covered with glacial drift and shaft 4 was sunk to a depth of 10
feet in this material. ' ' )

4dit 1 is 25 feet long and exposes irregular blocks of greenstone, some of
which are several feet in diameter, in a matrix of ore. 4adit 2, which conaects
with shaft 2, cuts through 60 fuet of ore and ¢xposes epidotized greenstone at the
breast, ' The greenstons is separctel from the ore by a north-trending fault which
“dips 70° w. The'adit'exposes several large blocks of greenstone in the ore. adit
3 cuts through 4~ feet of greenstosne .nd penetrates the ore for 4O feet. The hang-
ing-wall contect of the ore strikes north and dips about 550 W, The greenstone is
much altercd and is cut by numerous small faults, some of which are nearly parallel
to the contact.

Geologic interpretation of dlamond drilling

The Burettu of iMnes' ar:lling irogrew was conducted along lines suggested by
the Geological Survey. 3/ However. the snatvered wall rock edjacent to the deposit
- made drilling ditricult nnd the origiac’ .y proposed drill sites 100 feet west of
the deposit had to be abondoned for set-ups closer to the west contocb. Because
the deposit dips westvard, this arrangement was unfavorable for prospecting the
body-very far below its outerop = - - R S

N

3/Werner, L. Aoy Ope cite, ppe 5 and 6.




- Cross sections of the ore body din the planes of the drill holes ere shown in
figures 3 through 9. With two exceptions (hole no. 2 and hole no. 21) the drill
holes Were either vertical or inclined eastward across the ore body- from near its
western margin. Ible no., 21 strikes N, l5° I~ nearly parallel to the eastern
‘boundary of the ore. It was intended to prospect the body at its northern end.
This hole was directed too far easterly and passed into the footwall of the ore at
a sllght ansle before reaching the north end of the bodj.

In some holes dikes were cut at such angles as to furnlsh inddéyuate informa-
tion regarding the ore boay in that vicinity. For example, . hole nc. 19 (see fig.5)
penetrated the chilled hanging wall border of a dike, passed through the porphy-
ritic central phase and ended in chilled-border mzturlal o1 the footwall The dike
footwall probably would have been cut and the presence or absence of ore beneath
the dike determii.od had the hole been only a few feel longere The hole was aban-
doned because of bad drilling conditionse ‘ -

The fault zone ia which the ore vas deposited contalns faulted segments-of
several north-trending dikes. Most of these segments were not replaced by magne- -
tite. Blocks and lenses of greénstone, similar to those exposed in the adits, were
¢ncountered in most of the drill holecg,

Geologic interpretation of magnetic surveys

Observations of magnetic anomalies were made with a dip needle and Brunton
compass at fifty foot intervals over the area mappede The magnetic data are shown
in figure 10, Because magnetite is strongly paramagnptlc, large cip-needle and
. compass deflections are produced by the ors bodye

The limits of the deposit areé rather closely defined by the area of north
(positive) dip~needle deflcctions. gurrounding the area underlain by ore is an
erva of low to moderate south (negetive) dips. The horizontal qnomdly (the amount.
of aeflection of the copass needle from its norm:l declinat 1on). is westerly along
the eagt margin of the ore body and is casterly along the west mergin. Near the.
center of the mognetic disturbance caused by the ore body the horizontal anocuwaly is
zeroe The locus of all points of no horlzontql cnomaly is shown on figure 10 as
the Masdiun line of no horizontal anomcly"s

4t the time the magnetic swvey was made no drilling had been done and the
body was pcurly exposed. Sceveral inferences wiere made on the basis of the megnetic
inta regarding the continuity, attitude}‘dcﬁth.‘limits,‘and charccter of the de~
posit which have since been lurgely substantiated by drilling and additional trench-
inge

The fact tuat the wre. of north dips forms an elongétsszdne,COrresponding
closely to the outcrop of the deposit and the regulerity with which the median line
of no horizoatul anomaly follows this zone indicate that the deposit is roughly
tecbular and that its dip is probably greater than 45 degreeso

South dips of 5 degrees or morc are aluost catirely conflnea to the’ sttcrn
side of the deposit. Positive (Westbr*y) horizontal anomallcs, which characterize.

3




the eastern side of the magnetic Gisturbance, are greater throughout than the
negative (casterly) horizontal anomalics. These fucts definitely indicate. that
the deposit dips westerly, a conclusioa which hus been substantiated by drilling.

i Wherever a contact between Ore ond country rock was observed 1t is generally:
within the area of north dips. Therefore, it is probable that the deposit does
nct extend beyond the area of north dips. .No conclusive evidence wes obtained by
trenching or drilliag as to the termination of the deposit at either of its appar-
ent ends, but the magnetic data practically eliminate any possibility thot 1t ex-
tends ap;i reclably beyond tne boundurles shown.

Several dlscontinuities in the deposit are suggested by the magnetic data.
Along scetion F~-E° (see fige 10) thers is a sharp offset in the median line of no
horizontal anomaly as well as two distinet areas of high north dips. Drilling and
trenching indicate that these date reflget the presence of a large segment of dike
rock in the deposit. The low dips north of section C--C' (see fig. 10) probably
indicate the presence of a large lens of greerstoue and a segment of a dike in the
vein, both of Wthh are partlally erxposed, as well as a distinet narrow1ng of the
veine.

Between sections B-~B' and C--C!' ig another sharp offset in the median line
of no horizontal anomaly and a.breuk in tie arca of north dips. Surface exposures
indicate the prescnce of ancther thick segment of dike rock which is the apparent
cause of the discontinuity. : oo

North dips arc closely cohfined to the area actually underlain by ore. If
the deposit extended to cciusideruble depth without substential loss of width, posi-
tive uips would be encountered over an arca considercbly larger than that of its
outerop. Drilliag revecls that the body becomes narrower.with desth. The fuet
that the area of horizontal anowniies does not extend mere then a few hundred feet
o either side of thu ore body suggosts that the body does not contiaue to great
depth, but.specific estimute of depih cannot be made ¢n the basis of :present mag-

netic deta. , ‘

Structux c2l centrol of ore deposition

Both geologic and magnetic date indicate that at the surface the ore body
pinches out short distances north aud south of its oubecrop. At its. northern end -
the body terminetes just south of a limestone cliff (sce fig. 2). This outcrop is-
part of a wide belt of limsesone w...2™ trenis across the mincralized foult zone. -
Perheps the di posit terminates becavse mdet of the movement aloug the fault zone
may have been absorbed by the limsstone without developing open fissures which
would permit ore deposition. OTareful search over an area of about 1 square nile
around the norta ead of the ore bolry fauiled to ruverl tay more ore. liagnetic
readiags tiken over this area wile normal. ' , .

At ito southern end the cre. body disappeurs boneath & thick cover of-‘alluvium
and glacial drift which extends southward for several hundred feet. Iagnetic read-
ings indicate that the ore Coes not continue very far to the south beneath the -
eover, Scattered outerops of limestone are found ncrthwest wad southeast of this
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covered area. , The projected strike of the limestone passes through the covered
areca and it 1s ‘possible that herc, as at its northern end, the ore body terminates
agalnst a belt of limestone.
4ll of the sections through the body (see figs. 3 through 8) indicate that

the hanging wall is stesper than the footwall and that the body pinches downward.
The ore body appewrs to be widest whers the footwall is less steep and to be narrow
where the footwall is more steep. This generslization is best illustrated in com-
paring figures 6 and 7. Whereas the wiuths of the ore in the sections very consid-
erably at the surfuce, the widths are similar at 75 feset to 100 feet below the sur-
face. It is p0351ble that the width attained at -this leV&l may- persist downward for
meny feet.

Probably the deposit 1s tue base of a once more extensive podshaped ore shoot
which formed in a bulge ia the frult zoneg, . the upper part having been removed by
‘erosion. .- 4 fault zone of this magitude could normally be expected to extend downe-

ward for several hundred feet below the surface. It is possible that other bulges
occur at depth in the plane of the fault and thut cre bodies similar to the one
oxposed at the surface may be present. If the exposed ore is mined and further
prospecting seens warranted, these possibilities might be worth consideration.

Cheructer of the ore

The principal ore minerals are magnetite, pyrite, and chalcopyrite. Of these
magnetite is by far the most abundant «nd pyrite is more abundant than chalcop~
rite. Ths ore also contains recover:ble amounts of gold and silver, very small
amounts of titaniwa and phOSphorous. and traces of mangahesec.

Magnetite was the earliest ore mineral to be dchSltcd and it has cemented
and replaced grecnstone breccia fragments in the fault zone. Some of the pyrite
may be coatemporancous with the magnetite but most of it is later. Chalcopyrite

is commonly associated with quartz and calcite in a network of veinlets which cut
the egrlier ore minerals. The precious metals seem to be associated with the sul-
fides. The phosphorous and titanium are probably contsined in unreplaced green-
stone frugments, which contuin accessory amounts of apatite and titanite.

sfuch of the gangue materizl in the ore body cconsists of blocks or lenses of
altered greenstone and ssgments of dikes, which may comprise about 10 percent of
the volume of the body. WMost of these blocks of waste material are a fou fect to
gseveral tens of feet in longest dimensioun. The cores reveal, however, that ‘some
of the high grade ore contuins minut. fragments of particlly replaced grecnstonss
In places these reduce the tenor appreciably. A few euhedral garnets are in the
magnetite. Apparently they were present in the brecciated greenstone prior to ore
deposition and were nct replaced whel the ore- bearing solutions attached the green-
stone. Veinlets of calcite una quartz are abundant but their effect on the guality
of the cre is ama;l.

Essentially the ore deposit consists of & vein-liie moss of high-grade magne-

‘tite ore which is bordercd on both the footwall and the hanging wall by scveral
feet of low-grade material consistiag of mineralized greenstone. The magnetite
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content of these marginal zones is smell but they appear to contuin as much chal-
copyrite as the high-gr.de orc and parts of them might be mined for copper.  This
raterial counsists mostly of veinlets of sulfide minerals and some magnetite is -
shattercd greenstone.

The total length of the deposit is about 1500 feet (see fig. 2). The average
thickuness -of the main vein-like mass at the surfice is about 85 fest. By projec-:
tion dowiward of the houndaries of tue Lody as shown on the cross sections (see
figs. 3 through 9) the average distuiace to which the ore extends down the dip be-
low the center of the body at the surface is cstimated to be at least 200 feet.
The body therefore may be treated as a triangular prism 1500 feet loang, 85 feet
wide cnd 200 feet. ceep, having a volume of 12,750,000 cus ft. assuming that 10
percent of this volume is waste and veiag a factor of 8¢5 cue ft. of ore to a long-
ton, the vein-like magnetite body ecoantaias about 1,350,000 lung tons of ore. - Of
this amount, approvim:iely itwo-third«.lies 2bo < the diamond-drill holeg and there-
fore might be clussed as measured acnd indicated ore. The remeining third of the
body is inferx-d ore. The amount of inferred ore m.y be larger if the ore body
wiuens, below the level of thé drill holes or continues downward without appreciable
“loss of width.

Analytical data furnished by the Burcuu of Mines indicute that the mugnetite
ore body contains ar averase of 52¢4 percent of iron. The avercge conper content
is only 0.25 percent alshough some samples contained mere than 1 percent. Gold
averages 0.032 02z, pz long toa and silver 0.072 o2 per ong ton. Abous 0.03
prircent of phosphorous znd C.0L percent of titaniva cre present. The suifur con-
tent avercges 3.72 percent and the copper wnd precious mebals are coateined in the
sulfide miaeralis. '

. A , ‘ .

The : bo;deleg.zoaca of low-gride .®icrial on exch wall of “‘he vein-like mag--
netite body probavly cuwound to at lecst 150,000 long =wms- The iron coutent of
this maberial ic low bud the copr.z -.onltent is »nrcbably as much @s, or .more tham
that of the high-grade ors. Pursi of it may te of sufficient grode to furnlsh low
grade copper ore in event thre magictife lepozit is miaed.

SUlLEY S Ne CONCIT3I0MS

hhu Poor uea ivon CLUO it co: Trise” an irregulor vein-like body of magnetite

ore .hich-has replaced breciiated goelnstors irn o large fauls zore. Geologic and”

magnetic studies conducted by “he Gecleiizal Turvey indicate that at the surface -
the deposit 1g about 1570 fe-t long ari. ¢reruges 85 feet wide. Tie deposit has
been prospectel by ciamcad qumllnégﬂca:risd on: by the Burezu of iines, to.on
average depth of wors then 100 feet down the “ip of the fuult zores and the ore is
estimated to extend deunwand fur % lasasy cnovher 100 feet. This deposit appesrs
to be the bi.se of a once more bhuUnSiVu pod~shaped ore shoot, the greater part of
which nas been removed by erosion.

ﬂhgnetite is .the principal ore miveral bui pyrite and chalcopyrite are present
in noticeable guantitiss. The magietite chiefly replaces greenstone and-the sul-
fides occur as disseminated grains or as fracture fillings in the megnetite and
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greenstone. Blocks of unmineralized greenstons and faulted segments of dikes are
found in the ore. Most of these are at least several feet in diameter. Some of
the ore contuins minute fragmeats of partially replaced greenstoae which locally
reduce the tenore

Analyses furnished by the Bureau of uines show that the magnetite ore con-
tains 52.l percent of iron and recoverable amounts of copper, gold, and silvers
Phosphorous and titenium ere not present in hermful guantities but the sulfur con-
tent aver.ges 3.72 percent. The copper and precious metals are contained in the
sulfide mineralse

On the basis of geologic and magnetic studies and of information obtained
from diamond drilling, the deposit is estimated to contain about 1,350,000 long
tons of mcgnetite ore of which two-thirds is classed as measured and indicated
ore and the remaianuer as inferred ore. lLow-grade zones of mineralized greenstone
on either wall of the vein-like body of magnetite are estiumated to comprise an ad-
ditional 150,000 long tons of material, parts of which may be minable for copper.

Duplicating Service, Department of Interior, Washington 25, D«Cs
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