TERRITORY OF ALASKA

DEPARTMENT OF MINES

JUNMEAU, ALASKA

Memorandum Report to Leo H, Sasrela,
Commisaioner of Mines, on the Snettisham
Iron Deposit, Snettisham, Alaska

The Snettishem Iron Deposit was visited on Auvgust
1?7 - 19, 1960 by Howard M, Fowler, Asasocciate Mining ingineer
for the Territory of Alaska, Department of Mines, The visit
was made for the purpose of oonducting a preliminary examins-
tion of a known large magnetic anomoly in the arsa, The
disturbance from this enomoly as determined by the U, S
Coast and (sodetio 8uryey is felt over a 20 square mile area
of land and water, 8 squere miles of which i3 considered
strongy (3ee accompanying sketch of anomoly from U, S. Ce
& G S. Chert No, 8227)

A reconnalssance wes made alopg the Smettlsham
beach from Fache Cove east to Sentinel Point and south from
Sentinel Point for a didtavce of nearly ons mile, From
Fache Cove to a point approximately 200 yards west of the
old Post Qfficae at Snettisham, the beach exposures wers
nearly entirely of dierite or of closely related dioritia
phesess The amount of visible magnetite was very small,
and there was virtually no noticeabdble reaction with a hind
magnet or a dip needles Howeger, at & point about 200 yards
west of the Poast Office the diorite oontacted a hormblandite
which contalned noticeadle amounts of magnetite:; The general
gtrike of the dlorite-hormblaendite contact was approximstely
normal to the beach line, Small segregations of magnatite,
somatimes appaaring to form narrow, irregular stringers of
lega than 1/2 inch in width, were noted between the hornblende
orystala, Through the hornblemdite were noted pegmatitic
phases consisting of biotite, hormblende crystals, chlorite,
pyroxena, end of magnetite, Some small narrow veiln dikea of
anorthosite, atringers of spldote, and ona quartz vein of
approximately 2 foot width were noted.

Along tho beach mt the foot of the mill sxecavation
ware noted several dozen pleces of float magnetite of various
aizea up to 2ix inches in diemeter. It is probable that this



magnetite came from the ore bin footings at the head of the
mill, Similer material {5 found in plaee there, At that
point it appears to be loocal segregations of magnetite that
are part of the pegmatitic phase af thae diarite=hornblandite,
Average pull on a Short and Mason Mining Dip Needle (Norwegilen
Type) in this area was about 10 degrees abdove the pull caused
by terrestrial mapnetism,

A recornaissance along the beach to the aast of tha
mill also diseloged a continumtion of ths hormblendlte with
acgessary mognetite, Thilis condition exists for approximately
one and oneasfourt{h miles along the veach front,

A ssarch was mads to the east of the abandoned Post
Office at Spettishem for a 8 foot vein of practically solid
titaniferous magnetite as reported in U, 5. G. S. Bulletin
773, "Mineral Resources of Alaska, 1923#", peges 133 and 134,
It was reported that 4 or B tons of the magnetite was shipped
to the Treadwell Mines in 1918, anrd was found to carry 4 or §
porcent titaniumy The geareh was conducted both along the
beach and in the timberad areasa back from the beash, No evlidence
of a mognetite vein could be found sither by dip nsedle or
visual observation, No evidence of an ahandoned oaved-in cud
waa aseenj howesver, it is probable that such a vein does exisg
in the area ag 1%t was reported as having actually bheen saen
by the Geologloal Survsy,

The hornblsndite-magnetite zone extenda t0 aboud oOnd-
fourth mils from Sentinel Poink, Thers, it is oontacted on the
eagt by a series of slates and phyllitaam., These slates and
phyllites oxtend in z southerly direction along the shore of
Gilbert Bay, and obsservations made along the beach for about
one mile disslosed no evidence of either hornblende or megne-
tita exposures in that area,

A Tur¢her reeconnaigsance was made up the Crystel
Mire trail to an elsvation of approximately 1,00Q feet, thense
aast far about onsehslf mila, then return 10 the beach at a
point about 200 yards from the town of Snettigham. The area
traversed i1s one of flat muskegs and steep hillsidess Consider-
able overburden is present over most of the area, and comphya-
tively few outcropa are svident, The dip needls showed 1ittle
reaction in the area betwsen the beach and the Crystal Mine.
The seme asondition was present above the Orystal Mine, and for
the half mile trauversed to the sast. Much #f the country rook
was of a dloritic or gabbroid nature, No magnetite was obséyrve
8d; however, at g point about midway on the final leg of the
traversa, the dip needle again indicated a magnetic pull of
about 10 degreen,

-2~



The ore at the Friday Mine, a gold properiy now
abandoned, and located aebout midway betwsen tha Crystal Mine
and Snettiaham is reported to have been rich in megnetite.
The property has not been worked minge 1904, ani its workings
were not locateds

Four semples were cut of the various magnetic oogurs
renges obaerved, with the following rssultst

Semple Nos % Fe % S % PgOg % T10, Remarks

MY -« 146 467,88 0.12 0,013 9.94 Grab sample taken from nsar
- ares in which €Y vein reported,
Not representative,

HUF « 147 58,00 0,14 N1l 8,84 HieQGrzde semples taken from
undsr mill footingss

HE « 160 15,12 0,79 0.98 2,88 Sample over 200' @ 1' {ntervals
from mill to the wast,

HMF = 155 18,33 0,68 1,35 3,10 Semple over 50! 4 8! intervals
fram mil) to the eamb,

Inasmmoh as samples 150 and 158 wers representative
semplos takan over 250 feet§ of the moat apparendly promising
area, i% ia probable that the hornblendits will not avarsge
over 15 perceat to 20 percent iron., While very low percenteges
of 710p are indicated, tke grade inoreasss oonsideradly in
the onmoantrated or higher grade material and approachas tha
oinimin desired by ladustry. The hornblsndite is srushad
without diffioulty, and a ready magnetic separation made.
However, the grade of material at present exposed is too low
grade for aconomic mining,.

Thare has besn insufficient prospseting dons in the
aren, and bearing inm mind that the magnetic anomoly present
18 unudsually strong over approximately four square miles, it
i possible that thorough investigation will disslomss minable
ors bodies 3f magnetite, Further, inasmuch as knowa ironm
ore asupplies on the Pacific Coast will undoubtedly prove
inaufficlient for future indugtrial needs on the coast, a more
oomplete program of prospesting and examination is fully
warranted,

Regpeotful.y aubmitted,

HOWARD M. FOWLER
Asgooiate Mining Sngineey



David W. Mitchell

Hear Mining Building
University of California
Berkeley &, California
January 5 1951

Mr. W, A. Kettlewell, Vice President
Guy F. Atkinson Company

Russ Bullding

San Francisco, California

My dear Mr. Kettlewslly

The following deacribes, as far as possible without asasay, the
testing of your samples of Snettisham Peninsula, Alaska, titen~
iferous magnetlte ore.

Microscopic examination of the polished sectiona of ore from
samples number BEMF 160 and 162 revealed the presence of ilmenite
crystals of very small size, down t¢ & fraction of e micron in
at least one dimension and only a micron or two in the other
directions. To liberate any substantial amount of this very
fine llmenite by grinding would be ocut of the queation because
of the extreme cost of such grinding and because it would probably
be inpossible Vo separate commercially the ilusnite from the
magnetite once it was liberated by any known method of mineral
dressing. The accoupanying photo-micrographs show thess fine
ilvenite crystals in the magnetite at 1000 dlamsters (1 mm, in
Photograph = 1 micron in the ore sample). This mennoer of
occurrence, along crystallographic planes of the magnetite, is
typical of titaniferous magnetlite ores.

In addition to the very small crystals of ilmenite
aescribed above, thare occur larger grains of ilmenite which
mlight be liberated by remasonsbls grinding.

In view of the occurrence of the llmenite in this ore and in
accordance with ny understanding with Mr, $tines and yourself,

I decided the best method of quickly checking the possibility

of removing a signiflcant amount of titanium from the magnetite
would be to make two parallel series of tusts (one paid of tests
on each of the five -100 mesh samples) with the Daviu Yube, a wet
magne tlic assayer designed to test finely-ground wagnetic ores.
One series of teats was run with a magnetic fileld sufficiently
gtrong to remove practlcally all magnetic material from the samples
ana the other with the magnetic field adjusted to barely remove
most of ths magnetite. Since magnetite hes a relative magnetic
attractability of about one and one-hnlf times that of ilmenite
1t might be possible to separate soms of the free ilmenite from
the magnetic ¢cncentrate., Tho weights of the magnetic and non-
magnetic fractions from each test are glven ln the teble bslow,
Sauaple numbers followed by the letter, A, indicate testing with
the woak mngnetic field.



Sam;.le No. Wi. Magnetic Wt. Non-Magnetic

Product - grams Product = grams
HMF 160 21.77 3.20
EMF 161 22,71 5.22
BEMP 162 16.55 5,14
HME 163 11.68 L, o4
MNP 164 16.92 4,86
BEMP 1L60A 12.39 1.6
BEMF 161A 13.31 3.19
M 162A 13,98 3.17
BMP 1634 5.95 3.36
HEMP 164A 735 1.81

I% 4s nov to be expected thuat accurate recovery calculations can
be made from these data because the individual products wsre nog
filtered hut were dewatered by decantntion in order vo save time,
The only signiflcance that ocan be attached to these btests lles in
a comperison of the Fe-Ti ration in the producta of the two serles
of tests. Thias is certainly a measurs of the best resulis to de
expected from magnetic separation.

The poassibility of removing a relatively high grave titenium
product from this ors by flotatlion should be Investigated. Such
a geparation is being done commsrclally at the present Wus.
Whether or not sufficient titaniuwm can be removed by flotaticn

to mnke thls ore commercial, depenis wpon the fragction of the
total ilmanite that is liderated by reasonable grinding and what
titanium content prospective purchasers of the iron minerals
would aascept. The first of thame quostions can be settled by
further teat work that I could perforn for you if a little tine
can he allowed. Iun connection with the second, I am anclosing
nerewith & copy of USBM Report of Investigations No. 3679,
1Smelting of Vanadlum-Boaring Titanifarous Sinter in an kugperi-
mentel Blast Furnece' by C. E, Wood, %. L. Joseph and S. $. Cole,
January 1943, You vill note on page 23 of thls report that the
writers balleve & elag containing 15 to 20% of Ti0, could be
handled successfully in commercial furnsce practice, A very
rough calculation indicates that this ore smolied as is (assuming
ircon «nd titanla contenis of sarple number 3V 160) wowld yleld
z glag contalning wder 20% T10,. Xemovel of some titenium by
mineral dressing wounld probebly reduca this coneiderably--although
thie will dspead upon tlie silics and alumina contents end the
amounts anJ. coxposiiiions of coke-snc fluzew used,

If there are cny questions concerning these tusts please call on
me for clarification.

Very truly yours,

(Signed) L, %. MITCHEELL
DViid: i ide tallurgical Engineer
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MEMORANDUM REPORT 5! g
e
TO: Phil R. Holdsworth, Territorial Commissioner of Mines, and

J. A. Herdlick, Chief of Mining Division, Bureau of Minss

FROM: James A, Williams, Assoclate Mining Engineer, Terrlitorial
Department of Mines

SUBJECT: Magnetic exploration work at the Snettlsham magnetite deposit,
February 11, 1953.

By request of the Bureau of Mines, the writer made a field
trip to Port Spnettisham in compeny with Robert L. Thorne, Mining
Engineer for the Bureau of Mines, for the purpose of making a Joint
magnetic survey over & portion of the Snettisham magnetite deposit.
Travel was accomplished aboard the MV SWAN II, and the trip was over
a three-day pericd with the astual field work being done on February
11, 1953.

In July of 1951, the writer performed a preliminary magnetic
survey in this vicinity and wrote a report entitled "4 Magnetic Survey
in the Vicinity of Snettisham, Alaska®™ dated February 19, 1952 on
this earlier work. The present report may be conaidered a supplement

to the earlier report.



The purpose of the present survey was to enable the
Bureau of Mines to de£ermine the most advantageous location and
direction for a diamond drilling project with which they wished to
sample the deposit., For accuracy in locating the magnetic survey,

a physical survey by transit and chain was made beforshand by a
Bureau of Mines crew under the direction of R. S. Warfield, Mining
Enginser for the Bureau of Mines., The transit survey was made so

as to cover an area favorable toward ease in moving and setting up
the drill as well as toward the probability of striking a high grade
portion of the magnetite deposit. . base line and five sectlon lines
at intervals of 500 feet were laid out. Transit stations and 100~
foot statlons were carefully marked by large stakes clearly lettered,
end the crew deserves c¢redit for having done an excellent Jjob.

At the time of this writing, the exact lpcation of the
survey with respect to points on the nearby beach has not been
established, but its approximatd location is such that the baseline,
bearing N46°L0'E, is about 200 feet from the beach at the nearest
point and Line E coincides in the same area as Traverse C <S—ohowe
of the earlier work as shown on the aerial photo in the-report of
February 19, 1952, The section lines bear S59°E. The base and
section lines can be easily seen in Figures 1, 2, and 3 where the
readings indicated ware taken at the 100-foot stations. In Figure L,
the stations shown are the transit stations, some of whieh coincide

with the 100-faot stations. Elevations have not yet been obtained.
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It is jntended to plot the work covered in this report
on the aerial photo of the earlier report in profiles similar to
those of the earlier traverses. This is in order %o have all
magnetic work thus far accomplished plotted together for a more
comprehensive interpretation of the probable extent of the higher
grade portion of the magnetife body. However, since the exact location
of the survey is not known at present, and the writer hopes to do
some more magnetic work there, the further plotting on the aerial
photo will be done later. It will be appended to this report when
done, or included in another report.

In the current work, four sets of magnetic data were
obtained over the surveyed traverses. They are shown in the four
figures included with the report. Isomagnetic contour maps were
plotted instead of traverse profiles from the data obtained, in an
effort to better outline areas of high and low magretic attractions.
The writer points out, though, that extrapolation of isomagnetic
contours between lines which are 500 feet apart is partly guess
work, and the contours in some cases may actually trend in different
directions betwsen lines than shown.

Ehe purpose in obtaining the several sets of data was
largely one of research: to compare the results obtained with two
different systems of using the dip needle and with the horizontal

variations of magnetic declination as indicated by the compass; and



to determine, if possible, which system gives the best results.

4 preliminary comparison of the results can be made here, but the
writer will not attempt to draw any conclusions on the relative
value of the methods before the results of the core drilling are
made known. PFurther magnetic work, over an extended area, if
possible, will also help in the final conclusions.

The two methods of using the dip needle were as follows:
orlenting the instrument so that the needle swings in a plane
parallel with the magnetic meridian, and orienting it so that the
needle swings in a plane perpsendicular to the magnetic meridian.
The latter system, as outlined in the writer's earlier report on
Snettisham, is the same orientation as used with the Schmidt-
type vertical magnetometer, and thes needle is attracted only by the
vertical component of the magnetic fleld. Thus the dip needle will
reglister the greatest dip when directly over the point of highest
magnetic attractions. With the needle parallel to the magnetic
meridian, both the horizontal and vertical components act on the
needle, making the results more complex and difficult to interpret.
In this system, the location of the greatest reading of-the dip
needle will not necessarily coincide with the highest grade portion
of the magnetic body because of the conflicting attractions between
the two components. The instrument used by the writer was a Sharpe
Ingtruments, Ltd, dip needle, Serial No. 4, and Thorne's dip needle
was a Short and Mason, double suspension type, manufactured in

England.



The four illustrations included with this report are
magnetic maps of the surveyed area constructed from the observations
obtained. The dots on the maps are the locations of the stations
or points where the readings were taken. Inlthe first three figures,
the numbers adjacent to the points are the actual dip needle readings
taken at the points in degrees of dip below horizontal. In Figure l,
the numbers are the actual local magnetic declinations at that point
computed from transit compass readings taken by R. S. Warfield at
the transit stations in the course of his transit survey. The
contour lines, of course, indicate probable trends of areas of
varying degrees of intensity of the magnetic field, and in Figure L,
areas of varying magnetic declination.

Figure 1 is the map of readings taken Ly the writer
indicating the relative vertiecal intensities, and Figures 2 and 3
are maps constructed from readings taken by the writer and R, L.
Thorne, respectively, using different instrumernts in the same
manner: parallel to the local magnetic meridian. These three
maps show that the results of the two systems are generally similax
over the area in question, regardless of the foregoing ﬁantipned
theoretical differences, They each show a highly magnetic area
to exist at the east end of Line L2, the lowest area to be to the
southwest of the high area at the end of Line A, and another low
area to be at the east end of Line E. The parallel maps show more
low areas along the base line than the vertical intensity map, and
the vertical map shows a very promising high area at the east end

of Line B that the others show as perhaps only a little above

average, The three maps show a moderately low area in the southwsst
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portion of the area, but the vertical map does not show the low
areas along Line F that Figures 2 and 3 indicate. A1l strong
anomalies at Snettisham have thus far been positive. The writer
sees no evidence that the deposit is polarized.

In Figure L, the greatest magnetic disturbance 1s also
shown at the east portion of Line L2, with the magnetic declination
at the mext to last station showing a high of 112° from normal in
a clockwise direction., It should be remembered that with this set
of data, the figures have somewhat of a directional function as well
as indicating intensity. The east end of Line A is high in magnetic
declination, rather than the lowest point in the other maps, and
this high area seems to continue on through Line B, It will be
noticed that there are two small areas In the northern part of the
area where the declination is slightly to the west of normal. All
data except Mr. Thorne's 18 recorded in Iield Book No. W=2,

| As a result of the magnetic work, Mr. Thorne decided to
have the first hole started at a point about midway between the
west end of Line E and the east end of Line L2 and directed toward
the east end of Line 42 at a negative slope of 30°. This should
cut the highly magnetic area at a fair depth if drilled for a
distance of at least 500 feet. The drawback in this particular
area 1s that low intensities are indicated both to the south and
north, but it may be the edge of a good ore body extending eastward,
and at least the drilling should reveal the nature of the material

causing the high anomalies,
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The area of highs on Line B ls partiecularly interssting
because it appears that this could be caused by the same body which
gave the succession of high anomalies at the upper end of Traverse B
as shown in the aerial photo in the writer's earlier report. The
distance between these two areas of high anomalies is in the neigh-
borhood of 1500 feet, and if they are caused by the same relatively
high grade body, it would be quite large. Further magnetic surveying
over two more section lines to the south of Line B at the same
interval and bearing should show whether or not the anomalous areas
in question are connected. It is recommended, therefore, that two
more lines be surveyed as described above, for the purpose of further
magnetic determinations. It is also recommended that, if convenient,
Line 42 be extended further esstward to enable observations to be
made to determine the probable extent of that highly magnetic area
to the east. The writer believes that the magnetic work should be
continued to further outline the promising areas, depending partly,
of course, on the nature of the material recovered hy the core

drilling.
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#2hly California Street Telephone
San Franeilseo 11, California Douglas 2-1123

Mar. 31, 1953

Alr Mail
COPY

Robert E. Counghlin
Juneau, Alaska.

Dear Sir:

The present is to inform you that as of to-day the U.S.G.S.
office in San Franelsco recelved a report from the Territory Office
in Junean, to the effect that the Core Drilling had reaced a depth of
850 Feet and that the last 300' had indicated about 25% Fe. as Magnetic.

This 18 of course not very promising but to sarly to start
making any deflnate conelusions.

The U.S. Sureau of Mines in S.F¥, was contacted and we were informed
the San Franciseo office could not help as the Junean iAree was in another
Distriect.

It is ;0881ble that youz do not kmow that the Core drilling
now being conducted at Snettersham is not a Joint venture with the
Territorial Bupgaun of Mines in Junean and this entire ventura seems to
me to be important emough to regnire the Bureau of mines to work along
with the U.S5.C.S.

You can readilly sce that the Engineer that is sent on the Core
Job must be an excellent man or the entire investigation might be of
no velue. In this regard may we suggest that you make 1t a point to
discuss this matter with Mr. S.H. Lorain, Bureau of Mines, Junesau.

Please allow me to also give you one more suggestion
that a diplomatic suggestion might be offered to both Departments
that several holes might be drilled if the Lngineer in charge thinks
they are in Iron Ore, but keeping in mind that the only chance of
any interest in a large movement is when the ore can be mined from
Surface operations,

It 1s quite possible to bring some pressure on ashington
in case you meet any amount of resigtance.

Areh was in 5, yesterday and I reviewed all the matters we
have had correspondence on during the last week or soc and asked him
to make contect with you as soon as possible to give you some Iirst
hand information on wbat we were attempting to bring about.
Regards,
Yours Very Truly,

/8/ W. L. HMajor
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Float picked up aleng the talus piles at the base of the cliff
and above high water mark assayed in iron

Chip sample taken over several hundred feet of ¢liff to the
east of 1 assayed

Chip sample from the right hand point looking uwp the inlet
went

Chip sample over a space of about 20' with no wall on either
1limit, at a polnt about 600 feet above the beach assayed

Chip sample north of creeck above tlde water over a long
face gave

Chip sample apparently across the strike and up the exposures
along the creek for a long distance to an elevation of
approxinately 1,500 feet returned

Chip sample taken angling across the daeposit from the beach
to an slevatlon of about 1,000 fset ran

Chip sample along 1,000 fset of cliff soutmmesterly gave

Sample of 901id magnetite from one of the segregations of
that mineral into which someone had at some past Gime
driven a short cut. Thls sample came from the dump and went

About 600 feet NE. from the mill on the shore Discovery #3,.
A new place. About where the open cut was reported to be,
Seems to be extensive. More than 15 feet ungovered. Cl1iff
like.

From the mill site. Blasted out and found in place.
2 veins, sbout 2 amd 1 feet sach, and 6 or 7 feet apart.
Back of ore bin,

Brownish material on the beach near No, 2., Different color.
Cliff hanging in deep water and cannot be walked on the shore
for more than 500 feet. Taken on both sldes of it. Finer
mineral

About 1,000 feet from the beach, elevation about 600 feet,
large body. Seems to be near contact diorite. On center
line No, 1. Brownlsh looking, and does not seem to be
massive.

flear the mill N. about 300 feet on the beach., Near the
creek to the N. where the old work wns done and levelled off
as though discovery was made before all the brown loose
material soil like highly magnetic
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Territory of Alaska
DEPARTMENT OF MINES
Assay Office

Ketchikan, Alaska, June28,1950 19

REPORT OF ASBAY

_ W. 5. Pekovich
On SaMPles TELEIVEA LIOMN ... . i e st penavasass et £ saassre 4 e ee s teessossraeste e e es s ea e et S enecrr s e
Juneau, Alaska

Address.....ooics

Assay No. Sample Marked OUNCES PER TON ’

Value per Ton. \ Percentage of
i

GOLD 8ILVER

9310 3902 18.18
9311 3903 . L 36.86
9312 3%L ' LO0.L3
9313 3905 32.11
931l 3906 19:85
9315 3%07 29,29
9316 3908 36420
9317 HMF 11 61,2l
9318 3501 34,97

935k Composite 3901-08 35.91 0.28 0.648

copy TTUAYE Glover T Assayer.



ALASKA

JUNEAU QOLD MIMING COMPANY
Juneauy Alaska

COPY ASSAY REPORT
W, S. Pekovich August 17, 1950
Sample S0l Insol
Sample Déscription Number Ti Fe Fe S P
Snettesham Iron Samples 1 L.9 5hk.2 3.5
" noo 2 beB 148.5
" n 3 .8 48,2 b,
" " A 3. 38.5 tr,
" n " 5 Lol  L6.1 tr.
Composite Sample r. 07




Territory of Alaska
DEPARTMENT OF MINES
Assay Office

Ketchikan, Alaska, .....July..15,.1950. . .. L 19

REPORT OF ASBAY

On samples received from.......... . S@m . PekovAGh
AQATess. ... oo JUDCRR AYASKR e
Assay No. E Sample Marked OUNCES PER TON Valua per Ton Percentage of
ﬂ GOLD SILVER Iron Suvlfur P205
Panned concentrate
from composite 39501
to 3908
9400 46.30 0.06 0.69

Notet The ratlo of concentratiom was 10 : 3.45. Ko effort was made to
make a closely graded concentrate; rather, the slimes were washed off and the
remainder was only briefly concentrated by further panning. The tailings were
noted to contain rather abundant, fine, megnetite and, in our opinion, gravity
concentration is not applicabls to this material, A magnetic separation would

probably prove far more satisfactory.

Copy B

Assaver,



Territory of Alaska
DEPARTMENT OF MINES
Assay Office

, . December 27, 1950
Ketchikan, Alaska, '"Uéi'b'b'éi‘"’9;"'l'950' ........ , 19,

REPORY OF ABBAY

On samples received fromHc’m‘:""‘i'M'Fm’ﬂ"er
Address.................oe¥Ts Dept, of Mines, Juneaw . e

Assay No. g Sample Marked OUNCES FER TON Value per Ton Percentage of

ﬂ GOLD SILVER Iron P205 T:LO2
9575 HNF 160 53.9 0.01  8.06

9576 161 L8.94  Tr. 6.22
9577 162 | LL.80  3.09  T.h2
9578 163 36,58 2.45 - 5.0L
9579 164 Lo  0.07 6.7

Note: This is a corrected copy and should replace
the one issued Oct. 9, 1950.

Copy B




On samples received from............

AdAress. ..o e

Territory of Alaska
DEPARTMENT OF MINES

Assay Office

Ketchikan, Alaska, Aug\utll.lﬁ’so, 19.......

REPORT OF AS8BAY

LoBam PekOVAOh e
.dJuneawy, Alasgka e,

Assay No. H Sample Marked

OUNCES PER TON

Value per Ton

Percentage of

| (Supplementing 9%00)

Pannsd concentrate
94,90 3501-8

Copy

GOLD SILVER

Titantwm

12,024

.[8/ 4s By Glover .
Art Clover Assayer.



ABBOT A. HAKKS, INC.
Engineers, Assayers, Chemiasts, Matallurgists
Consulting~Testing~Inspecting

63l Sacramento Street
San Francisco 11, California

December 5, 1950
COPY

Gug F. Atkinson Co.

622 Rass Building

San Francisco, Californis
Attentiont Norman C. Stines
Gentlement

At your request we have analysed some samples which you left
with us, and have to advise you as follows!

Wark 160 161 162 163 164 Composite
Lab. No. 2holi2  245L3 25kl 24505 24546 24590
Silica 7452 7.29 12,20 15,71 11.79 10.87
Titanium Oxide 6,98 6.70 6.97 5.88 6420 6.52
Phosphorus 0.002 0.003 3.178 2.383 0.092 1.132
Sulphur 0,010 0.007 0.003 0.008 0.024 0.011
Calcium Oxdde 6.03
Magnesium Oxide 6.11
Manganous Oxide Ry
Chromiec Oxdde 0.04

Regpectfully submittad;
ABBOT A. HANKS, INC.

Original Signed by
By P, T, BEE

PTB:pf



TERRITCRY OF ALABKA
DEPARTMENT OF MINES

MEMORANDUM HEPORT

on

A MAGNETIC SURVEY IN THR VICINTIY OF SNETTISHAM, ALASKA

to

LEO H. SAARELA
Commlasioner of Mines

by

JAMES A, WILLIAMS
Assoclate Mining Engineer

February 19, 1952
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MEMORANDUM REPORY
on

A MAGHRZTIC SURVEY IN THE VICINITY OF SNETTISHAM, ALASKA
INTRODUCTION

Upon request of W, S. Pekovich to the Department of Mines, and
by direction of Commlssioner of Mines Leo H. Saarela, a magnetic survey
wvas made by the writer during July 1, 2, and 3, 1951 of the area at
Snettisham raported to contain deposits of magnetite. The instrument
nsed was a Sharpe dip needle; employed in the manner of & vertical mag-
netometer 0 that only the wertical components of the magnetic anomalies
were measured. Over 2,000 feet of traverses were surveyed, with measure-

ments taken at approximete 1C0-foot intervals.,
SUMMARY AXD RECOMMENDATIONS

The country rock is a mass of aultirabasic intmsive hornblendite
in which a large amount of magnetite 1s indicated, Whether thers are
congcentrations that can e economically mined c¢an only be determined by
future physical prospecting. The magnetic survey showe four promising .
aveas, the best of which iﬁ lacated around the upper half of Traverse B,
(See Flgure L) A fairly consistent formation is indicated there, but
1tes magnetite percentage 1s not known,

It is recommended that further magnetie surveys be run. o better
outling the more favorable areas, and that tranching be done to expose
oroes sections of these areas. If results from this work are favorahle,
.diamand drilling could be considered. A transit survey should be made

t0 preolsely locate future work,



LOCATION

Snettisham is located in southeast Alaska about 35 miles south-
east of Juneau as indicated in Figure 1. The location of the community
of Smettisham was very close t0 the old mill site and 1s represented hy
the light spots in the aerial photograph (Figure 4) near the northeast
end of Traverse A, The old mill site is st the lower end of Traverse R,
and 1s located 1% mniles southwest of Sentinel Point. The geographical
soordinates are 233° 46 W Longitnde and 57° 59 ¥ Latitude.

iecess to this distriet is by boat and float plame only, HNo

roads or flight strips are in existence,
HISTORY OF AREA

The only mineral that hag besn mined in significant quantities
in the nmear vicinity of Smettisham 1s gold. The Crystal Mine was dis-
coversed in 1395 and was in production from 1901 to 1905.1 Mike Kelly,
Nome, Alaska, is at present holding the property. The Friday Mine be-
gan cperations in 1899 and ceased in 190L because of low grade ore,
Apparently no one 1s interested in the Friday Mine nowe A search of the
records yeveals the only remaining production from the area to be four
or five tons of iron ore from an open cut on a gix-foot magnetite vein
in 1918.2 A former Acsociate Mining Eﬁgiﬂeer for the Department of ¥ines

searched for this vein in 1950, but did not find it.> H., S. Lorain and

le Arthur C. Spencer, The Juneau Gold Belt: U. S. Geological
Swevey Bull. 287, 1506, pe-:4i7.
2. A. PF. Buddington,; Mineral Resourcea of Alasks, 1923~Bt

Ve3¢ Geal, SLll'TSY Bull, 773"3) 1925, Pe 1336
3. Howard M, Fowler, *Memorandum Report to lLeo H, Saarela,

Commisgioper of Mines, on the Snetitisham Iron Deposit, Snettisham, Alaskas
Territorial Department of Mines unpuhlished report, undated, p. 2.
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Robert Thorme of the Buresu of Mines have also visited Snettisham recently.
Other activitiss through the years have oonsisted of sporzdic prospect-
ing and assesement work on the various properties,

Even prior to 1918, it was known that the area contained a
large amount of megnetic material because of the extreme deviatlons of
magnetic compasses when brought into the vicinity. (See Figure 2.)

Thege disturbances are reported to be falt over an area of 20 square
miles and are strong over an area of 8 gguars miles.

The present locater, Mr. Pekovieh, staked a portion of the

ground in the expectation of developing an iron-mining enterprise,
OWNIERSHIP

Mr, W. S, Pekoviech ls holding a mmber of unpatented claims in
the area, but much of the ground traversed is not under location at pres-
ent,

Snebtisham i3 in the Junean Precinnt, and all claims, titles,

affidavits, eta. oconcerning the district are recorded in the Junean
Recording Office.

TOPOGRAPHY

The topography of the Smettisham area is rugged, and a 1arg§
share of the slopes are precipitous, There are no large-scale contounr
mapg of the dlstrict evailable at present, Referring to Figure kL, the
upper end of Traverse B 13 at an elevation of 735 feet, amd Traverse €
goes to 1110 feet. The Crystal and Fridasy Mines are at 700 and 350 feet,

respectively., They are shown in the photograplr near Traverse A and 1ln the

upper right hand corner.



TIMBER AND VEGETATION

The timber and urmdergrowth are typical of most of southesastesn
Alaska, The whole area is heavily timbered with fairly large evergreens
with the exception of s few relatively small open muskeg aress. These
can beéagily seen in Flgurs L, The undergrowth varies from heavy. to
Hght in different places, but considerable axe work would be necessary

to open lines sufficlent for a transit survey,

BUILDINGS AND EQUIFMENT

There are no existing buildings or equipment that could be
utilized for future mining operations, though soma of the timbers in the

collapsed mil::bullding could probably be put to use in future construction,



MAGHETIC METHODS USED

The dip msedle used in the magnetio survey iz a Model D=2,
Seriel Np. 4, menufactured by the Sharpe Instrument Coe, Toronto,
Canada, It is graduated in degreesa in =z manner so that when the
instrument is properly levelled and the needle is horizontal, a dip
of zero degrees ia indiceted by the N end of the neadle. When thae
N and is drawn downward by an inoreasing magnetic intensity, the dip
is recorded as positive, end when the N end rises sbove the zero asg
a rasult of & lesgexr Iintensity, the dip 1s recorded as negative. A4
dip of 90° would be indioated if the nsedle ware in a vertioal poai-
tion.

In gecphyalesl magnatioe sxploration, the magnatic anomalias
ars measured in units ocalled "gammaa™, Ons gamme is squal te about
1/80,000 of the earth's total average magnstioc field in the United
Statenét/ BQtoro the survey, the Adlp needle was adjusted and salidbrated
until it was determined that its sensitivity was roughly 90 gammes per
degree dip in the visinity of zero degress. After the survey, & oall-
bration wes very oerefully carried out that resulted in the gensitivity
curve for the inatrument shown in Figure 3. Varying known magnetis
fialds were obtained in the calibrations by means of & aguare soll
of wire with mesasursd amounts of sleotrical snergy flowing through it.
The induced magnetis field in tarms of gammas is egual to 2.8848 naSl

_ g (a2 nzg @341’
Where "n" i8 the number of turns in the coil, "&" 1ls one-half the length

of one aide of the coil in feet, "I" is the currsnt flowing through the

4/ J. T. Jakosky, Exploration Gsophysies, (First Zdition: Los Angeles:
Timeg~Mirror Press, 1940}, p. 5B,



ooil in milliamperes, and "R™ is the haight of the instrmesnt above
the cantar of the 0coil in foot.g/

In addition to the faot that megnatie intensities should
be measured in units of gammas in the event that future magmstic work
might be dome in the ares, 1% is alao praferabdble to mersly reporting
the angle of dip bVeeause the angle of dip of a dip needle is far from
proportional to the actual anomalieses Thia can be readily ascertainsd
from the calibration surve in Figura 3,

In porforming the survey and the ealibretions, only the
vertical component of the magnetie anomaliss wase measursd., This is
dcoomplished by orienting the instrument so that the plana of rsvolution
of the needle ia perpendisular to the magnatie meridisn, (magnetioc northe
south direction). In this manuner the horizontal sompenent of the earth's
Plald has no affeet or the needle, g/and the results cen be more intelli-
gontly interpreted, Two readings were taken at sach statiom, ons with
the N end of the needls pointing W and ope with if pointing E. When
ths two readings differed, sn averags was taken. A Brunton sompass
was uged for the orientation, and a Brunton tripod proved very useful
for supporting the dip needle while readings wers belng takens

Four t¢raverses were surveyed at Snettisham, as indicated in
Figures 4, They are Traverses A, B, 0, and the Bsasch Traverss. Readings
wore taken and rascorded at intervazls of a hundred feet (as nearly as
possible by pacing), and the intensities wers oalculated from the cali=-
bration curve and plotted on %the aarial photeo as near the exast lecation
of the anomallse aa possible. The aatual lacadions of the trayerseas,

except the Beach Traverse, ars indicated by the heavy dashed lines,

8/J. Hs Swartz, "Determination of the Senmsitivity of a Vertical Magneto-
mater By Meang of a Coil Laid on the Ground", (U.S¢Buresam of Minas,
1942), pe 7.

8/C. A. Helland, Geophysicsl Exploration, (New York: Prentice-Hall, Ime.,
1940)’ pp. 520. 348 '6-
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The upper onds of Traversss B and O may not bs Indieated in precisely
the corraeot positions beocauss of the difficulty of acourate pacing and
orlentation, This was because of ths very steep ard brushy terrain
and the deviations of the sompass, Traverse A follows %hs remains
of oorduroy roads that were built at the time ths mines in the vieinity
ware in operationf

The lighter, straight lines are referencs lines for acaling
the various anomalies and for making {t seasier to determine at a glamce
the relative megnitudes of tha anomalies. The reference linea should
be oconsidered as being at a level of sero gamnas, and all ancmaliss
ghould be sonsidered as poasitlive quanmbtities. dmall arrcwa are employad
in ths photograph to show the correot locations of ascms of the higher
apowalies. The others ean be worked out with little diffieulty. A
good base for future magnetio operations would bg on a mmell outoropping
of diorite ahout 300 feat west on the bdeach from the old postoffice
site, where a reading of zero is indicated on the profile. The lowest
anamaly of the survey was found there.

The Snattishem survey and second salibretion are resorded inm

Flalad Book Nos W=2¢

GEOLOGY
The area under ocomalderation is a large ultrabaslc mass of
hornblendite with occsamional small intrusions of diorite. It is a por-

4ion of the Upper Jurassies or Lower Oretacsous inirusive rocks whiek

form the dominant gaologle featurs of southsastern Alaska.l/ The sontagta

Z/A. ¥. Buddington and Theodora Chapin, Geology and Mineral Deposits
of Southeastern Alaska: U, S. Geol, Survey Bull, 800, 1929, ps 173,

T



of the hornblendite are with dierite to the west and phyllitas to the
eagt, and appear $o run about psrpesndiesularly to the besach whare
traversed, They oan be quickly located in Figure 4 by noting whexe
ths beash traverse magnetie profile flattensm out at esch ends The
sastern contaot appears not to rsach the beach to the scuth of Zentimel
Point, and it probably passes near the upper end of Traverss Ce. The
weatern contaot apparently goes up the hill from the beash and srogses
Traverse A at a point about midway betwsen the Friday Mine and the uppexre
most right-angle turn in ths traverse., The Crystal Mine is definitely
outside of the zoms of hormblendita, and the Friday Mine is drivem in
hornblendite that ls typlcal of the whole mamsy, although perhaps a 1itils
lower in magnetite sontent at that point,

The hormblendits gradss from fine to very ccerse graiped,,
the coarser rook having large orystals of biotite that are particulerly
noticeable where the rock iz not wsathered, Small aplite dikee were
observed, The chiaf scesssory minerals ara magnetita, apatite, end
plagioclaso.g/ The magustite runs throughout ths hormblemdite, and grades
from finely disseminated to scnoentradions of an unknown size. As noted
earlier, & six-foot veiln of magnastite is raported to be in existenes,
but it was not observed by the writer. The best magnntitovoxpoaurel
gseen parsonally are at the old mill site where the rock has been exoce-
vated for footings. The hornblendite hers i= miqu indisoriminately
with aplite and quartz materisl, and tha magnatite iz segregated into

small stringsrs or lensses up to an inch thicks There ware also a few

B/Tbid., pe 197,
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ons~=inok stringers of magnetite sesn on the bsach at a justing point
about 1500 feat northssst from the mill, Ths wrider believes that this
point 1s probably in the viainity of the above-mentiomed vein, but it
is not the point of the highest anocmmlies. The highest ancmalles wers
found on the naxt ocutstanding peint to the northeast, approximately
another 1500 fast away from the mill site at the lower snd of Traverse
Cs ZBxoept for the two places mentioned, very little aotual megregation
of the magnstite was observed., The rock in genaral, howsever, is
magnetilc,

The hormblendite im the Fridey Mine is generally quite comrse—
grained, and is sparijgly minsralized with pyrite and a ragligible
amount of gold., Thae rook la very hard, (as it i3 everywhare in the
vicinity), and whers it ig fractured, it {s fillad with aplite dikes,
The £illings spparently seme in so rapldly and scoled so quiokly that
the sountry rock that was trapped in the aooling material was not assime-
ilated, so that the dikes have memny inclusions of unaltered hornblendite.
In cheoking the main tunnel and other locations for magnetite, it was
discovared that the strongest zomes of magnetite were about a foot away
from the walls on aither side of the aplite fillings. Ths upper tunnel
was found to be 400 feet long, end the lowar ons, whioch had less magmetite
“han the uppar, was ebout 160 feet longz. It 1s at an devatlon of 350
feot. Sempls IAS-1951-12 was taken of some typical aeountry rock in
the upper tumnel for a alcksl, platinum, and magnetits agsay. The results
were Ni, trace; Pt, nil; and megunetite, approximately 10%.

The Crystal Mine 1s in a difference country rook, as already

mentioned, and at an elevation of 700 feet. The rock here ia an dlongated

-9
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dark flow with elungated light orystals of feldspar, whish plsess 1%
in the clasaification of a gnaiss, fhs rook is well jointed in one |
direstion, dipplmg about 36%, and the mimeralization {s in the fillinmg
of the joints, The principal mineral is quartz, which carries the gold
and pyrites. Meny well-formsd orystala of both pyrite and qunftz are
in the mine. Sample [HS~1951-1l wus talen of goms ooncentrate found
balow the mine, Firs assay recults ahow that it contains 1432 ounces
of gold and 2,88 oumees of silver to the ton,

The two mines and bthe mill gite were checksd for radiomotivity
with a Victoreen Model 2€3A Gelgsr Qountex. No abmormal rediation wes

detactad,

MINERALOGY

In U. 8. Geologleal Survey Bulletin 773, Buddington refers
to ths six-foot vein &z titaniferous magnntito,g/and in Bulletin 800
he states that the vein is ilmenitic magnotito%g/ He goes on to say in
the latter reference that the country rock nsar ths vein somtaina 14%
1lmenitis megnetite, 56% pyroxens, 26% horndblende, and 4% apetite,
Semples taken by Fowler were found to0 contain from 2.85% to 9.94% T10,
end from 18,126 to 67.8%% Eoil/

Another group of samples from the area were tested by David
W. Mitchell, Metallurgical Engineer at the University éf Californis,
He reported in a letter to Mr., Kettlewsll of the vyuy F. Atkinson Coe,

San Francimco, deted Januery 3, 1951, that the ssmples contained ilmenite

$§Puddington, Op. cits, p« 133.
10/ Buddington and Chapin, op. cit., p. 197,

l._l/ FOWIG‘.’, OP. cito’ Do B¢
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erystals of such a smell sige that they could neot te egonmically
libersted by grinding. He alao reporbted levgsr grains of ilmenite that
might be liberated by reasonmables grinding. Mitohell experimanted witi
magnatie separation using week and strong magnetio fislds, but came %o
no conclusiens, Comparison of the Fe-Ti~ ratios in the predusta of
the tests was no* done, He racommsnded investigation of the poasibility
of removing a relatively high grade titamium product from the ore by
Ilotation.

Us 8. Burean of Mines R. I, No, 3879, "Smelbing of Vanadium~
Bearing Titaniferous Sinter in an Experimental Blazt Furnaee" by C. E.
Wood, T, Le Joseph, and S. L. Cols gives fuxrther information on removal

of TiOEO

CONCLUSIONS

I% is odvious froem all evidenos that a large amoumt of
magnetie material iz pressent in the Snettishem area, Whether {t
exists in sdonomically important deposits or cencentrations is yat to
be determined,

Study of the magnetio profiles in Figure 4 reveals that the
highest magnetiec intensity found in the survey 18 located on the peint
at the Jower snd of Traverse C. An anomaly of nearly 60,000 gammas was
neasured there. The attrsotion drops off sharply in threae dirsctioms
from this point, dbut generally maintaing the highest averasge along the

beaoh toward Sentinsl Point until the phyllite contaot is reashed., Im

the othsr dirsction oz the bsash, tha anomaliss drop to a lowar average

but as far as ths naext outstanding point where a high ancamely of about

36,000 gammas existe, the low values do not drop delow 10,000 gammaa,

s1i-



In Traverse A there is nothing of partioulsr interest concern~
ing the poasibilitica of large magnatite bodies, dut it will be noted
that going from right to left, ths dlorite=hornblendite contact is
apparently defined by local high veluss, after which ths profile drops
again,

The wost promising area from the results shown is the upper
half of Traversa B. The highest anomaly 1s not the highest of the sur-
vey, but for a distance of about 1300 fae¥, the intensities are asocnalstent-
ly highar than for any other portien of traverse of equal length, I¢
will be notliced here that no long drops to low values ocour. Thisg
indicates a more comsisteant concentration of magnetite than slsswhere.

A shorter segment in the canter of Travarse ( is alse high
with the exseption of one low point im the center of the highs, It is
possible that thim aréa of high intensities 1s caused by the same body
or formetion that causss the high snommlies of Travarse B.

_;ran the above, 1t cau be seen that the most promising areas
for future proapssting work found in this survey ars (1) the upper half
of Traverse B and (2) along the beach from the lower end of Traverse O
to the phyllita oontacts The next most nromising areas are the middle
portion of Traverse C and the bsach from ths Lowsr end of Traverse G
to the next Jjutting point about 1500 fest to the acutheast.

All anomnlies above two or three thousand gammas are magnetie

intena{tias thet are definitely above normal,

RECOMMENDAT IONS
I¢ is recommended vhat additional magnetic surveying be done

in $raverses at right anglea to the existing traverses in the lavorable
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arogs that ars cutlined in CONCIUSIORE {m order to better determine

the oxtoﬁt of these a.r-oas. I,f is furthnr reoo@nnded that phy‘aziaa.l
proapaetiné in ths form of tronohiﬁé fe Mted out to e:péae. eroEg
pestions of the more hié,hly maéne’bic .aréas,”partiun-iarly ﬁm ar'e.;a of
upper Traverss B where a aonsistent formetion is indioated. If results
from this work ave favorabls, dlamond 4rilling could be considersde

To preaisely locats fudure work, it ia recommendod that lines Be brushed
cut and a transit survey he made.

Respeestfully submidtied,

JAMES A. WILLIAMS
Assoeiate Mining Enginser
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