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.. Moth Bay is a narrow inlet on the north side of -the entrance-to Thorne Arm,
large -bay near the southern end of Revillagigedo'lsland, ‘southémstern Aléska
see insert, fig. 1). It is about 16 miles by water southeasterly from Ketchikan,
‘the nearest port, Moth Bay is locally known as Maiden Bay. The zinc-copper de-
-+ .posite are about. three~fifths of a-mile. nxgh-»;af-tha-:-:_heaﬁ---=oﬂ_.:_the.-..‘nayl,:' at plbi-
- 'tudes. ranging from 250 feet -to 500 feet, and are accessible by a good traili from
+ the bay. The deposits are near the southern ‘end of a low northward~trending
ridge which riges above a broad, swempy, lekswdotted muskegs The maskeg is -
bordered on the emst and west by emoothly rounded, ‘densely wooded hillewup to'

) »'2,300 feet high, Vegetation and glacial tilk cloek most of the surface and Pock

f

%' eXposures are. rare. . Small. timber and fresh water 'are available,  The ¢limate is

.« - According te.Smith 1/ the first development ‘work 'en the deposite was done

© in 1931-1913 bty the GoldStandard Miming Company, -An adit 75 feet Xong wag - -
driven and from it a steeply inclined winze 100 feet long was sunk (see old adlt,
figs 2)., The =dit and the upper YO feet of the winze are still accessible ‘bust.
the Jower part of the winze is now flooded, In‘later yesrs, the deposits were
proespected on the surface by a series of open cuts, and en adit was driven into

= the ridge sbout 500 feet northwestward from the old adit (see main adit, fig, 2).
Thig adlt encountered ore. 180 feet from the portal’ and an explorstory drift was
driven parallel to the strike of the rocks néar the footwall of the ore. Nine
short crosscuts were mede to intersect the ore zone. The aggregate length of
these workings, which are still in good condition, is about 800 feet, In 192
1931 the development worlks "wag undertaken by Mr. Jas, (James L.) Freeburn and
asgociates of Ketchikan and Tacoma who secured for that purpose: control of the
Kgpﬁrg from the former owners Messre. Griswold, McGuire, and Dodge of Ketchi-

"1/ Smith, P, S,, Lode mining in the Ketchilan reglont U. S. Geol. Survey
Bull- 592| ppo 90"91' lglh. IS i v

2/ Stewart, B.D,, Report on cooporation between the Territory of Alaska and

") the United States in meking mining investigations and in the inspection of mines

% for the bilennium ending March 31, 1931, p. 18,
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Seven claims are reported to have been suﬁéyed for patent (U, S. Mineral Survey Q

1590), No ore is known'to have been shipped.

The deposit was briefly examined and described by Smith 3/ in 1913, and by
Stewart 4/ in 1930. A more detailed examination was made by Townsend 5/ in 1937.
Twenty-one of the analyses of samples taken by Townsend are used in this report,
with his permission. : '

The U, S, Bureé.ﬁ .6f Minés collected four moil samples from the main workings
in 1942, and the analytical resulte are used herein,

This report summarizes field work done in the period September 8-28, 1913,
by G. D, Robinson and R, 4, Harris, Detailed maps of the deposit were made end
chip semples of ore were taken from numercus locelities.

GENERAL GEOLOGY

 According to Buddington and Chapin 6/, the ‘ﬁriricipe'l rocks:in the vicinity
of Moth Bay are phyllite and quartzite of probable Ordovician to Jurassic ege,
- irtruded by quartz diorite of Upper Jurassic or Lower Cretaceous age,

i . The present investigation indicates (see fig, 1) that the rocks contdining

+ the #ing-copper deposits are fine-grained to medium-grained mica schiet and -quart-
zite,  These rocks are structurslly complex in detail, but in general they strike
gbout N, 8609 W, ‘and dip from steep mortherly to wvertical, t¢ moderate -southerly.
Foliation is generally parallel to the bedding, A sequence of biotite schist,
“with some muscovite schist and impure quartzite, stratigraphically overlies a

- sequence of muscovite schist, with some quartz-muscovite schist, biotite schist,
quartzite and limestone, The maximum outecrop width of the biotite schist sequence
is about 600 feet, and that of the muscovite schist sequence is about 700 feet;
because the rocks probably are folded and faulted,.these messurements may include
some repetition of beds; In the central and northwestern parts of the area shown
in fig. 1 contscts between the two sequences commonly appear to be sharp. ~In the
southeastern part, layers of muscovite schist are abundant in the basal part of
the bibtite schist sequence, Some of the apparent interbedding may be the result
of smell-scale isoclinal folding, - '~ ° .» ty ¢ i PR,

 The ore deposits are thin layers of schist partlysreplaced by sulfide miner-
als.  The thickest and most persistent of these layers ie at the ‘contict between
thé two schist types, but thimner layers _'F?e"P'?ﬁEGP? at other Placesj-

| jf :Mth',--.‘?.. 'Si,',"op-..t'.‘.itf." .? s
Bj St"eﬁfa‘rd‘l BO Dii OPI- c.itlal Pp.la—lg.
Towngend, Harry, Report on the-Maiden_Bay-pro'gbebt;' Ravillagigedolsland.

Alaska, private report, & p, and'inep, 1938,

&/ Buddington, A, F, and Chapin, Theodore, Geolpgr anﬁ min.éral_ deﬁqé‘_‘:fts_.l_of
- -southessterh Alaskay U, 5, Ceols Survey Bull. 800, plate 1,-1929, " . ... .o
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- 'The metamarphic¢ rocke gre intruded by thin dikes and sills ranging widely

~1in composition-and texture, and by largér masses of quartz-diorite, with subordi-

nate granite and diorite. - The metamorphic.rocks:sire recrystallized and silici-
fied near intrusive mssses, and locally. 1it<par-Iit gneise 16 présent. The mete~

morphic rocke now form an {rregularly tounded.tody more than 3,000 feet lorg in a

- W-SB direction, ‘and about 1,300 feet wide in the/intrusives, & Intrusive ¥ocks .

probebly undsrlie the metamorphic rocks at'depths ‘of a few hundred or &t most &
| Z1NC-COPPER IEPOSITS |

IThe 05" e mina.rals' ih\ the Moth Eey aepoail,’tg..:.im‘ludg. 4in oider Df’ d@’crming

abundance, iron sulfides (principally pyrite with minor pyrrhotite) dark iron-

- vich sphalerite, -copper sulfides (principally chalcopyrite with mimor borhite and

sovellite), magnetite, galena, silver and goldi: The.ore minersls are gensrally
in dense, medium-grained aggregates, Magnetite, however, is in minute grains
vigible only under the migcposcope, and:the presenve Bf gold and sllver 1é known
only from analyses. ' - PR 3G ST LHFT A meslE v TOE EIR snteds

The _.in.trada'.mefd gaﬁgze '-miﬁeraia:,._._ which areprincipally i:l‘éar glaseyquaﬁ't%

_éhd,grw_calcite v commonly form an insignificémt proportibn of ‘the ore;’. "7

- The' ot: common, gangue, in ‘many plaes constitit Ing-more than half of the
ore beds, consigta of inclusions of’ slightly recryetallized muscovite schist
eountry reock, ' The inclusions are. commonly rod~like or tabular, snd '-‘.their-"élohgéte

.dimensions are in.the plane of the bedding of the adjacent countyy rock." Many

of the:intlusions are-angular, 'odt- their parallelism with the bedding indicates

. that they- ere. not brecéia fragments but are unreplaced remments: of _gf:hist .".’he_da'_a'

The.ore has e indistinct: mineral bending which is persllel to the boundariss

of -each mineralized zoné and to the adjacent bBedding, Locally, sharpswelled. ..

veinlete of one or more ore minersls follow and; rarely, cut acrogs the beddlng'J
Hinh % SR Yok R L I e G i Ry i e {“' % e "'_ :'J'_:'. “
The proportioms’ of -the sulfide minerals range widely ‘end abruptly within
short distances. The proportions of each mineral geem to range independently of
the others. Fyrite generally constitutes one-fourth to-dne-half of the'ore; in

-eome places it forms as much as 90 percent of it, A4 much &g 50 psrcent of "pyr—

rhotite, 30 percent. of 'sphalerite, 10 percent of chalcopyrite and possibly 2 per-

.-cent of. galena are present locally. ‘Commorily, the ore.contains less than:10 per-

to 5 percent of chalcopyrite, and. only treces of galena.
- . : The ore beds: = o | i o $1a
. - Although locally the ore mey Ve in dsolated pod-like masses, most of it is-

cent of pyrrhotite, from 3 percent to 15 percent of sphalerite; from 1 percent

in-*-layer_a' having gll the structural characteristics of the enclosing schist beds.

With the exception of pyrite and magnetite, which are widespread in the metamor-

phic rocks and may in part be primary in those rocks, the ore minerals are rather
closely confined to a few thin layers,- No zinc or copper mineralization is known
in the adjoining intrusive rocks.




L&t‘ge-rwale dﬁﬂerencas in tha ;minera.l proportiom of tha ore: beds along @

» the.tr strike are -apparent both from-analytical-data and by ‘observation. Sphalér-
ite 19.most abundant in-the ore in. the central part of .the wréa mepped (see fig.
Ay 18 less abundant in the narthwestern.part snd-is scarce in the southwestern
mr‘@. ahalc»opmm is scarce in the northwegtemn part, -becmode sbundent in the -
centypl part ard igmost sbundant in the southeastern part; alens Iz prectically
abgent im the nerthwestern and eent2al parts; but ie-common inahe vicinity of
thetold workings, Both quartz and calcite are most abundant-$n the southesstern
Prari.

The mineralized layer-s, or ove beds. are rarely more than 15 feet thick and
generally less than 5 feet thick, -4 few ore beds may be continuous or nearly so
for several hundreds of feet in length and depth. others probably do not persiat
far mprﬁ ‘bhan 8 fem tens m* scnrss of feet. i,

The total num‘ber of:- ore. tody i ot lmowm ﬁmras ’oedﬁ are lmoum frcsm clésb-
ly-;-apaced emsures. and singl;é smasurea may 1nﬂ.ica.m additianal beds. Sl
‘Bne gre&best ammmt “of ore. 11:- the aves is inrore bed 1 (see fig. 2), whieh
includea all the ore shown on fig, 3, In the main workings the ore, although
regarded as a sirigle layer, in detail comprises a number of closely spaced,
staggered or an échelon’ bands: separated by schist partings a few feet thick. .
ore bed is 88 much as 17 feet. thick in the crosscuts near the southern end of 'she
drift; in the crosscuts near the northern end the ore bed is 1little more than 2
feet: thick. . Ore is exposed in the most northerly erosscut, and présumably the
ore bed exposed in the side of the cliff about 100.feét ‘northwest:of . the end of

. the drift.is a continuetion of the same bed, .The southern end ¢f the ore bed in O

the drifY is.cut-off-by a fault. In this report, the #re bed in the old workings
is correlated with bed 1, On the surface, bed'l has been:exposed st intervals
for. 600 feet by a. sariea of open cuts from the cliff-mentioned &bove to the portal
of the old adit,  The ore in the cuts northwest of the cliff pnobably should not
be.correlated with bed 1, :The best evidence that the unconnacted ore éxposures
labelled bed 1 are perts.of a single ore;zdne ig the similarity of their relation
- to.the enclosing country rock:. all:the ore occurrences grouped in bed 1-are at;
-or, within a few feet of, the contact between the muscovite schist sequence and
the bigtite schiat sequence, : . _

.. In the main warld.ngs bed 3 is expoaed for hhe feet In the old workiﬁga it
is exposed fer 75 feet and in the ridge cuts it is exposed for 200 feet. The bed
-1s gbsent from the most northerly. of the ridge cuts dnd presumsbly is absert - -
ghrough machief the distance between the ridge cute and the cliff ta the northwest.
Whether the bed is continuous onh the surface between the ridge cuts and the old
workings is not known, but it is present in. the.only opsn cut between them,”

The kmown vertical range of bed 1 is about 200 feet, The dip distance be-
tween the ridge cuts and the main workings is 140 feet, The winge in the old
adit, is flooded below "0 feet; the bed is continuous to at least that depth, and
c.ertainly aomeu‘mt fartha’r. althou@h tha winze is nat ‘in ore for ’1»’53 entire 1ehgth

Q




e & . & 42123

of 100 feet because,. ac.carding"ta"ﬁ\;tth: 2/, "the winze is driven at a flatter in-
clination than thet of the wein, '~ . o0 i ., v v s L LT :

. Bed 2 is stratigraphically below beg 1. It is.definitely kmown only in the
ridge cuts, where three cuts expose it:10.feet to.15 feet upslope from bed -1,

It is probably contimuous for at least. 80 feet along its strike, and has an. aver-
~age thickness of b feet, In the last 20.fpet of the adit, where it would seem
‘bed 2 should be (see section,,fig, 2), the muscovite schist sequence is inter-
rupted by a tongue or lens of biotite schist which does not reach the surface;
bed 2 may be stratigraphically bYelow the biotite schist on the adit level or bed
-2 may not extend to. this level. The ore in the cuts northwest of the cliff per-

heps may be correlated: with bed 2.

 East of the old adit dump, two cuts 50 feet spart (see fiz.2) expose ore as
much as 3 feet thick on. fhe crest of a southeasterly-plunging enticlinal drag .
fold. ;Tl;ia ore bed, which stratigrephically underlies bed 1 and bed 2, is desig-
nated bed 3. i i T Sa gy

. A mamber of relatively isolated exposures of ore other than. those discussed
above are shown om fig, 2, .Only local concentration is assumed for the ore at
each exposure but future development may indicate extensions. Considerable un-
certainty exists regarding the location and number of open cuts about 1,000 feew
east of the old adit (see.fig. 2), because time was not availsble for mapping in
the vicinity, Townsend's sample' T2 may not have been taken from the same cut as
that from which the Geological Survey's sample G315 wag taken, but mey represent
a nearhby cut not seen Yy the writer, who also did not see the cut from which

‘Tovmaend's esample Tl was tekén,” . . - . e M

; S.ﬁruct.uife

. - A ganeralized statement of the structure of the ore beds and the: country
rocks is given under Genéral (eology, and ‘it has Vean convenient to introduce
some structural data in the preceding discugsion of the ore beds, ., Additiopal .

structural data and 'ini;"e_rpret'ations ‘are given below,

The areal mep and section on fig: 2 show the writer's interpretation.of the
meagre data available, It is eypected that any future development of the ares.
will demonstrate much greater:complexity than is illustrated on fig, 2 or dise
cussed herein, e A ANICS A v . "%

. The metamorphic rocks.and the ore beds dip southwestward throughout the .» . .
mepped area, 'except in the vicinity of the ridge cuts-and near the main adit por-

tal, where there are vertical and steep northeasterly .dips. The reversal of. dip
in the ridge cuts appears to indicate.local overturning or drag folding of the

beds. Data are inspfficient to, determine the significence:of the reversal of dip
near the mein adit. portel, The interpretation favored (see-section, fig, 2), is
that the reversal indicates-a minor dreg fold, On this basis, the beds including
bed 1 and any other ore beds, in at least the western part of the schist mass,

a/ Smith, P. S,, op. cit., p. 91,
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' . The ore in bed 31is ];dcalizbd at’ léﬁét in pm‘t ‘ﬁy an aﬂticlinal drag fold.
Other qecurrences of ore, in which the attitude of ‘the bedding is markedly different
from ‘the nrervailing attitudef ma‘y' be 1o¢alized*in nart *'by m;enings on drag folds.

. ‘.Ehe results of the analysia af 39 Bamplea are- shown of figs. 3 and 3. Smples
teken by Townsend are only approximately located, The grade averages tomputed

are weighted atcording to the leiigth of each semple, ' All the samples were taken
horizintally, with the exception‘of Townsend's sample 726, erosscut’ E; talten ver—-
tieally, t.herefore. none represent tha trie thicheaa of the ore beds. '

Only 'bad 1 is sufficiently well- }mown to permi,t esbimation o'f maasured aﬁd
indicated reserves. Of the 39 analyses, 36 are of samples taken from bed 1; 30
of samples taken from the main workings. The following table summarizes _t,he grade

'-"data fram the' main worlcings. SR T PRIEE S T

Jfrom| to | strﬂce dan'pl g.egg‘lgm" 'gh,t_'f Q_um es/ton "

crosscut | length | width " Zn |Ca | Mu [Ag .-

bE ) | (feet) (feet) e oy S A

- Towmsend 81 B [H | "3w | 7, 52/ .-.g;-z’q-_ 1.30 | 0.02{ 0.21°
Mines 40/ | B f6 [ 290 [ 6% {8 mot doternined

Surveyl-u. ZB_ ' _I:I 3h0 8 h y as_. 0, 83 nagligi'ble

i

[T B

A mmber o:t' leacl deteminationa were made ‘Ihe lead content was: consiatent-
1y negligible. Lead is therefore omitted from the table, : ;

Is’ith ragard %0, zine and copper aontant th@ divs:igences ‘netwaen Tomsend'a
results and those of the Survey are probably due to differencey in sampling, The
Burean ‘analyses are too few to 'be significant but they confirm the indica,ted zine
'antl lead tenor of the ore. :

‘Ihe* writer cannot expla.in the divarganoes in precious metal content reported.
Only Iwo: precious metal analyses of samplées from the main workings were made by
the Survey and they do not: provide an a&equate check on Tomend.'s results. which
- are accepted for present’ purpoaea. =

- _f Sevanteen analyues by A. L I}lover, Inc.. Seattle, Wa.shington. .&nalyses
Th crogscut A, and T26, crosscut E omit.ted, hecause not representative. _

2/ $ampled. width only appmximate., Spacing of samples not known in cross~
Ilcu'ca from which more than oOne aample taken. ,

_/ Four analyses by Bureau of Mines Technical Service, Reno, Nevada.

_ ‘H_y Nine analyses for Zn, Cu, and two analyses for An, Az, by S, H. Crssa
and tor North, Geological &mrey.
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4 majority of:the Townsend and Survey enaslyses are grouped in the southern e
"one~-third of the worldngs, which.contains the highest-grade ore. .The true grade
is therefore.probably lower than the mean between that of the two groups (7,835
percent of zinc, 1,065 percent of copper). The entire 40O-foot strilte length
of bed 1 in the main workings is asmumed: 46 have an average thickness of about
7.5 feet, and to contain about 7.5 percent of zine, 1.0 percent of copper, 0,02
~ounces of gold per ton,-and 0,20 ounces.of silver per ton; Ty T

.. The few analyses’ of bed.l samples taken: outgide the mein workings indicate
‘that the zinc content near.the limits of expesure'(G31l, from NW end; 6313y from
old workings, SE end) is much lawer then the average in the main workings, ' The
zinc and‘copper contents up the dip from the main workings (%, 77, G312, G311)
axe of the same order as,in.the moin workings, The copper:content- ig mugh greater
in the old workings than elsewhera, : s f

‘For estimating tonnage, the ore has been divided into. high-grade zine~copper
ore, low-grade zinc-copper ore, and high-grade copper pre. High-grade zino-copper
ore is exposed for 200 feet in the ridge cuts and for WO fest in the main work-
ings. The ore on-the surface presumebly connects with that underground to form
an ore body with a dip length of 140 feet between the levele of exposure, and
an average thickness of about.7.5 feet, The ore body quitlined has a volume of
about 315,000 cubic feet, Assuming a factor of 9 cubic feet to a ton, the mass
comprises about 35,000 ‘'short tons of measured high-grade ore, containing about
7.5 percent of zinc, about 1.0 percent of copper and small quantities of gold and
silver, 'The body.is assumed to persist down the dip from-the main workings for
at least half the strike length in the workinge; an additional mass of ore 400
feet by 200 feet by 7.5 feet is indicated. This indicated high-grade ore mass C
has.a volume of about 600,000 cubic feet and contains about 66,000 short tons,

Northwestward, the high-grade ore passes transitionally into low-grade zino~
copper ore, for thich it is difficult to estimaete grade and tonnage, The:! ore bed
is probably continupus on the main working level frem crosscut A northwestward
" to ‘the cliff where the zinc and copper content are congiderably lower .(sample
G31%) than underground. This part of the ore bed does not continue to the surface
without interruption, being absent from the most northerly of the ridge cuts. For
estimating tonnage, -a mass of ore -of approximately triangular shape-in thé plane
- of the ore bed ie postulated; the triangle is visualized &s having a base 100
feet long and as wedging out abont 100 feet up the dip. This part of the bed is
‘assumed to have an aversge thickness of 3,5 feet, and an average content of 2 per—

cent of zinc and 0,5 percent of copper. The mass has.a volume of about 17,500
cubic feet, Assuming a factor of 9,5 cubic feet to a ton, it containg abeut 1,800
short tons of indigated ore, “The ore doubtless contimies . below the main work-
“ings, and'it is assumkd.that a tonnage et least as great as that above the work-
ings is'indicated, Bed'l northwestward from the high grade ore body is therefore
estimated to contein sbout 3,500 tons of low grade indicated ore. -

The ore exposed in the old workings is herein regarded asg high—éréde copper
ore. Hand-specimens contain much pyrrhotite and pyrite,- c;qnsid.erablan-cl}alcopy—
rite, a littlé galeha,” and less sphalerite. In the single analysis available
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(3) One or more.long, nantl.}eastarly-trgnding trenches should be If‘._.
_:_made west. of the adit ;mrt;l to invgstiga.&g,-tha nature of the revers- = ¢ ‘
. -8al,0f dip in the maln.adit, If a: eoz;ﬁgat §8-found between biotite = -
“schist on the east and muscqvitg, gchist .on the west,. the contact showld. .- -

- ‘be traced by closely-gpaced. @pgn Qubs 40~ dev'bemine the nassible prea--r
. .gnce of an ore bed equivalent.to bed 1; . -+ . N Y
(W) The old workings shouid hé”furhhar explomd The am adit i l‘._z-
- ghould be extended as far sg.the continued presence. 05‘ the.ore bed war~ .-
rants. . The winze should be unwafered and.an axplombory d.rift drivarn
a.t its base 2L the ore ‘rbed 18 fpund them, 4 o =y i Ml
(5) During exploxa&ion. the os 65 c:f am should 'be thoronghly.---s-:;. B
and aystematically samp e . o Wl , s J
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