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INTRODUCTION

lany limcstono and marble deposits occur adjacent to the coast of
southeastern Alaska, of which morc than 56 locations aro notod in this
reports The information upon which this report is based is taken large-
ly from government rcports and cxcept “for Dall Island no private com-
merceial reports werce availabdle,

The reports deal at length with tho scientific problems, especially
+he stratigraphy of the limestoncs. Howcver, data upon quarry sites,
r:rity and tonnage arc moager or non-cxistent, The only intercst in
tnis2 deposits has becn for their availability as sourccs of marble,
rr.2 sinco the narbleized limestonc is apt to be dolomitic and to carry
irjericus minerals introduced during the act of recerystallization, such
_nfermatien sirves this report only to locave limestone possitilitics,

The islands are tops of a submeorged mo:untain range, and {ronting
i1 ccast is vne high barrier of the Coast Rango, which is indentcd by
1o, deep fierds (er arms, channcls, rcaches, ctc.). The barricr rango
oronitits cenelduration of any Linmcstonc deposits lying boyond it. How-
cvzr, the fiorde furnish deep walcr navigation te limestone doposits that
2i2 deep in Lic heart of the Coast Range.

The marbles have resilted from the pressures induced by strong doop-
ccxted folding of old rocks (Devoniar or older) and have tho cffect of
crass—catiing ignecous rocks., Adjaccent te the marhle arcas, however, aroe
snalicred linmcstones, in many placos in grecat bodies and rarcly of high
chonieal rarity,

TRANSPCRTATION

All of the limcstonc deposits herein recorded lic close to tidal
vaters, iany of the limestones outcrop as cliffs on the shorcs of
shclterca waters vhere good quarry sites may be found and safe and ccon-
caical wharfago is available,

Thc boats scrving soatheastern Alaska touch at many points and few of
thesc boats moke direct runs between Portland, Astoria, Tacoma or Scattle
to an Alaskan port. Consequently, the usual tables in only a few ecascs
give cirect mileage. Indeed, for most of tho localitics listed in this
r¢pert no reference at 21l is made to them in published navigation tablos,
Trorefore, the nautical miles herein given arc calculated and aro only
aporeximations of tnc true mileagos,

The table compares all of the milengos. These nileages are also
stated in thc body of the roport for each locality,
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Nautical Miles from Limestone Deposits to United States

Destinations .

z11cc of Oripgin Passaga Secattle Portland Astoria jSfj.cizcn'i.a j")'
Z2ldovia Inside 1,471 .
Outaide 1,297 1,391
pert Oraham The same loss 13
v..utat Insido 1,105
Outside 997 1,09
wcicr Bay 995 1,197 1,108 895
Yiew Covo 770 920
Miloages to Scattle ;
Hilos
tti sham 865
7 irers Bay (Jualn): Insido, B815; Outside, 912
3--oler - 837
1yTus 813
7 rakze Inlet: Inside, 933; Outside, 976
‘rosmaater Bay - Tenakee plus
izt Bay - Tenakee minus 1h
iovhory Graves Island = via Juncau 1100
Tamans Bay 793
i ilton Bay 8L43
urenn Canal 774
£i1y Arm o
‘u I.‘].:md 843
: ~~~~~~ : Bay 857 Via Petersburg 867
b Co:'m'rallis 857
!1: Island 746
wrangell Postoffice 7L5 - 778
Sarrol Inlet 768
Gzorge Indet - via Ketehikan 778
Trern Inlot 760
Szreen Islands 778
fravina 668
¥a532n 701
Clover Bay 668
Chilrondeley Sound 655
Dolni Postoffice 651
Yoira Sound 651
Sulzer Postoffice 650
Copper Mountain 685
4o+ S, Boundary 612
Mlavak 789
Torovak 790
Shakaan 812
iz Bouchere Bay 832
t
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Hiles
Red Bay ‘ 836
Edna Bay 80k
Tokacn 826
Oryr Island 824
Tuxckan Island 830
Hcecta Island 835
Havian Village 742

QUALITY AMD COUPARISONS OF THE COMPOSITION OF THE LIMESTONES

Fairly satisfactory analyses arc availablo for only onec deposit
(Dall Island at View Covo) and in this case the analyses wore made of

the limestoncs as ecnent rock.
than thc calcium carbonato content.

The fow other analyscs give little more
For purposcs of comparison tho

following table of composition 13 offered, with the numbers on the left
margin referring in all cases to locations on thc maps.

10212,
”[*-47 150

2).
I'llb‘{‘ 7* 22!

//é‘;(—‘ 220

-5t 2k,
+ /32
(32

33,
360

j19-10

"tarble Island, Tokeen, waitc marble

Cerparison of Composition of Lirmestoncs of Smuthcastorn Alaska

Glacicr Bay, south of Sandy Cove, nottled
rnarble :
Adnmiralty Island, north side of Marble Covo,
vhitc marble -—
Chicagof Island, Basket Bay, graphitic
rarble -
Boavclere
Kuiu Island, bluf{f of Pormain limcstono at
south-zst end ol island opposite the can-
nery on the cast side of Saginaw Bay ————
Kuiu Izland, about 3 miles southmrest, of
Poiny Cornwmllic on Keku Straits, Triassic
limestone ——-
Loke Virginiz, mninlarnd, east of Vranpnll,
Talcosc marble -
Prince of tales Island, Dickman Bay, marble
Prince of lizles Island, Dickman Bzy,, dark-
green marble -~ —
Prince of Vales Island, nczr Jurmbo minc,
Copper !lountain region, limestone =———-———e—
iz2rble Covc, rnaorth of Shakaan
Fep03 and S0y - trace; Cal, 55.59; g0,
04305 CO5, LZ.67; undetenudnabla, O.hk.
Urince of VYalee Island, head of Red Bay,
marble -

—

Orr Island
Orr Island

P
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CaC03 I'gCO3 Insolubles
96,16 0.89 2,56
61.11 39,10 0,91
63,68 8.50 28.19
96,82 0.63 2.79
£7.19 0.8L 11,32
53.69 26.10 19,06
5840 6461 37.32
82,75 15,62 1,84
99,26 0.30 tracoe
C:,60 2459 1,70
$9.51 0,94 0,01
§5.90 1,40 3.50
95435 2,0l 2495
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CaCO3 MgCOj Insolublas

..o = bhhe Orr Island, southwest cnd, limcstone ——-—=~ 98,99 1.01 0.12
45/, - -~ 45. Heceta Island, north side, lircstero - 99,12 0.63 0.37
,#nsk 55+ Dall Island, ncar Waterfall Bay, marble ———— 99,59 1,03 0.32
\ D21) Island, average of all shipments to
1937 from View Covo — 9445

Dall Islznd, View Cove, Range of Analyscs

A B

510, - 1.22 1.09
A120 —
Fe Og T ) 0.97 0.2
Cal === S}J¢95 53087
Ignizion loss L2,33 42,37
o R — - 97.83  98.60
UECOB e em—mme———— LPACE e mae— lc?l O.hs
Soluble matser 0.04 0.8L

Total ©100.00 99.28

Analyses L, 12, 15, L3 and 45 made by R. K, Bailey for E, F, Burchard;
analysis 22 by J. G. Fairchild for A, F. Buddington; analycis 35 by E, F,
Laxss for tho Alaska liarble Company; analysils 33 by George Stciger for C. V.
Wrizht,

Tre above an2lyscs vere published in "Geology and Minerzl Deposits of
Souzhrilcizrn Alaska® by A. F, Buddington and Thoodore Chapin, U. S, Goo-
logicil Survey Balletin 800, 1929, page 393,

An~lysls 55 -as madc by Pacific Coast Cement Company.
COSTS

The costs of quarrying in Alaska will be higher than in the United
States bzcauss of scasonal limitations, the cost of shipping supplies
and highor labor costs. The costs given for Lall Island w11l be fairly
represcntative of posiwar costs bececause the improved teochnologices will
probably offsct any other postvar mining cxperditures,

i For purposcs of caleulation it is assumed that a quarry will be
' eocrated on a large scalc and the limestono vill be loaded into large
i or¢=boats at 50 conts f.o0.b. boate

The Dall Island haulage costs have beecn about 1.2 mills a ton per

nautical mile, but it is rcasonable that the costs might be recduced to
ono mill per ton per nautical mile,
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RECOMMENDATIONS

The eposits rccommended for conmsideraiion should be oxamined com-

z:reiolly ns a socoend ordor of busingss zftor the British Columbia deposits
r-ve kcen examined,

Thisa Alaska limostonas will be the lorest cost limestonos available
vndor the following conditions: (1) If tariff or othcr barricrs te a free
zeverent of limestone across the Intornational Boundary continues to cxist
¢r appears to be a probablc hindrance; (2) if commercial cxamination indi-
e=tes that tha knovn large bodices of limestono in Alaska are availablo in
large quarry units of uniform high purdty to zervo not only the ehemical
fnductries, but, in addition, to scrve all othor uscrs of limcstone; (3)
if conditions (1) and (2) are mot, the sanc organization +ill bo justifiecd
in opcning a large quarry, using large orc-boats and sctting up large
rceziving Dbins in Viashington and Oregon to supply the very great market
for agricultural and industrial limcstone that exdsts. The narket will

¢row rapidly 2s soon as a sourco of low=cost, high=quality limestone is
dspendably aveilable,
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Seldovia, Kenai Penlnsula, north shore,

Port Graham (Bay), Kenai Peninsula.

Cape Enchantment, Marble Point, Russell Fiord, Yakutat Bay.

Glacier Bay,

Berners Bay, on mainland, east side of Lynn Canal.

Port Snettisham, on mainland east, of Admiralty Island,

Brides Point, north arm of Port Snettisham,

t/hiting River, haad of Port Snettisham,

Tracey Arm, extension of Holkham Bay,

Fords Terror, north branch of Endicott Arm,

Daves Glacier, head of Endicott Arm,

Marble Cove, Chaik Bay, Pybus Bay and Gambier Bay, Admiralty Island,
Admiralty Island, opposite Tenakee Inlet,

Freshwater Bay, Chicagof Island,

Eosket Bay, Chicagof Island,

derbert Graves Island, west of Chicagof Island in Salisbury Scund.

Thoras Bay, mainland east of Kupreanof Island.

Zarilton Bay, Kupreanof island,

Luncan Canal, Emily Arm, Kupreanof Island.

fuiu Island in Kelu Strait,

Beauelere, Edvards Island, Kuiu Island,

Saginaw Bay, Point Corm:allis and Feninsula, Kuiu Island,

Vrangell Island, Ham Island and Bradfield Channel in nainland.
Iake Virginia, east of Wrangell,

Gsorge Arm, Carroll Inlet and Thorne Arm, Revillagigedo Island.
Zcreon Island, and Kaswarof group, Clarence Strait,

Cravina Island in Clerence Strait,

EKasaan, Prince of Vales Island.

Clover Bay, Prince of Vlales Island,

Chalmondeley Sound, Prince of Vales Island,

Dolomi, Princc of Wales Island,

Diciman Bay, ‘izira Sound (north arm), Shamrock Inlet (south arm),
Prince of ‘Vales Island.,

iletta Inmlet, Sulzer (hcad of inlet), Copper Mountain (east side of
inlet), Prince of Vlales Island,

San Alberto Loy, opposite Klawnk, Prince of Tales Island,

Tonovak Bay, cast side of Tuxekan Fzscage, Prince of Vales Island.
iarble Cove, Calder region, north of Siakaan, »

Labourchere Bay, Princc cf Viales 1lsland, Port Protection.

Point Baker, Prince of alees Island.

Red Bay, hecad o7, Prinec of Wales Island,

Aneskett, Kosciusco Island.

Shakaan Bay, Pyramid Peak, Kosciusco Island.

Zdna Bay, southwest shore, Kosciusco Island,

Karble Island, Davidson Inlect, Tokecn, south of Kosciusco Island.

Orr Island, also Hoot, Green and Owl islands, between Kosciusco
and Prince of Tales islards; also Sea Otter Sound.

Tuxekan Island, north sidc.
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%46, Stanley Island in Tuxekan Pusagﬁ.

k7., Haceta Island,

LB. Barrier and Round islands, in Cordova Bay, between Prince of Wales
Island and Dall Island,

49, Long Island,

6C, Hawkon Villago to Vaterfall Bay, Dall Island.

SL. View Cove, Dall Island,

62. Braezy Bay in Tlevak Strait,

63. Diver Island, in lienrse Passage off Doll Island,

54, Cape Lookout, Dall Island, '

55. Waterfall Bay and Cape Augustine, Dall Island,

56. Port Bazan, Dzll Island.
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THE DEPOSITS

Limestone occurrences which appear from the record to be large and
to hnve a purity of 98+% CaCC3 and where the estimated cost of dolivery
‘ in bins at Portland will be not more than 2 aro shown below.

Note: The raforence number refers to location designations on
accompanying maps,

16, Herbert Craves Island, mest of Chicagof, 579 4O N.; 136° 15! ¥,
Sec Kuiu Island for Edimrds Island,

Rocks: On southlrrest side of islond opposite mouth of Kukkan
Bay; Silurian linmestone on Edwards Island.

Quality: Puro,

Ceremcreizl Considerations: Thiclk; via Juncau to Seattle - 1100

TAll5,

2., Paiv Island in Xeku Strait,

Becks: Perminn Yimestone,

Commircial Considerations: To Scattle, 843 miles,

21. Becauelcre Pecak and range of mountains along southwest side.

Qiz2lity: Pure limestonc,

i.s Bdumrds Island in Port Beauclerc.

Pocks: Silurian limestonc.

Quality: Eigh-grade.

Commcrcial Considerations: Thicle,

22, Sapminaw Bay, bluffs along east side opposite cannery.

Rocks: Pre~Silurian,

Quality: Intercalated beds of chert but pure limestone is present,

Commercial Considerations: 1,000 feet thick.

22, Hecad of Saginav Bay, on northeast sidc,

Rocks; limestone cut by diorite dikes; strikes inland to southwest,

Quality: CaCO3, 96.82; LigCly, 0.62; insoluble, 2.79.

Commercial Considerations: To Scattle, 857 miles via Petersburg,
outsidc passage, 66( miles,

=23~
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35,

36.

Prince of Wales Island. Description starts at the northaast, goes

tc E1 Capltan Strait.

south, wost and on around i1sland. AdJjacent islands mostly given
soeparate deseriptions,

Claronce Sound (Strailt) Islands, Kaswarof group, Screon Island.

Recks: Silurian, I
Quality: Purc limestone. ‘g
{

Commercial Considorations: Thick, To Scattle, 675 milcs,

Tonowak Bay, cast side of Tuxckan Passago.

Qualitys

Comnmcreial Considerations:

Pure,

Thick., To Scattlo, 790 miles,

Calder Region, Limestone occurs in Calder Range and extends north-
ward to Labouchcre Bay, Vermont Narbla Company.

Rocks: Pre-Silurian. Marble belt 3,000 feot wide strikes north-
west and dips southrest, extends south across Dry Pass to larble
Island; cut off on northoast and just back of Shakaan by granitc.
To northwicst crosses Calder Bay and reappears to north and beyond.
Cut by diabase dikes which contain pyrite and pyrrhotite.

Quality: Pure, Marble Creek, north of Shakaan,
5102 trace

# RpOjy trace

Ca0 55.59

IJgO —— Oo 30

. CaC0y 99,26
COp -- kL 67

Insolubles —~——c—m—we— trace

100,56

# Rp03 includes Fep03 4 FeO ¢ Alp03.

Commercial Considerations: Limestone beds 100 - 1,000 feet thick,
Calder quarry on south side and near head of lMarble Creek. Quarry
connected with deep water ab Marble Cove by tram (1935). Elevation,
100 feet. To Seattle, 812 miles.

Dry Pass, 25 miles long, extends east from Calder and Shakaan Strait
E1l Capitan Marble Co.; Vermont Marble Company.

Rocks: Limestone occurs on two small islands and at the north side
ol the entrance, Pre-Silurian in age. Part of a large area cover=-
ing Prince of “ales and adjacent islands. Extends north to Red

Bay and south to Marble Island. A4ssociated with greenstones, schists,
and gneisses, Strike: N, 60° E. Cut by dikes which have marbleized
adjacent limestone, TForms bluff 200 - LOO feet high.

2l
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Dry Pass, continued,

Quality: Uniformly pure crystalline marble, white to blue-gray
limcstone; some quartz seams,

Commercial Considorations: Quarries at 100=foot elevation,

37. Labouchere Bay,

Rocks: Silurian limostone extends from Calder to labouchere and
includes Point Protoction, Point Baker and Red Bay.

Quality: FPure.
Commercial) Considerations: Thick., To Seattlo, 832 miles,

38, Point Protection, cast sida.

32, Pcint Baker. Along coast and for 13 miles to east,

0. Koscuisko Island.
Ancskett, easicrnmost point, S6° 9t N,; 1330 16! W,

Rocks: Silurian limestone covers most of the island; jointed and
sncarcd; cut by dikes which have produccd marbleizing effects,

Quzlity: Gradually changes to marble from Ancskett westvard; limo-

ston acnse, massive, nodular and shaly; $5-99% 0aCO3; some contact
mctazorphic minerals.

Commecreia) Cenciderations: Largo, thick, Quarries. Port of
occasional call by stecamers,

Rocks: Same as abovo,
: Quality: Same as above,

i Commercial Considerations: Same as above,

Klarak Passage, between Koscuiske and Caldor, El Capitan Mining
I Company (Seattlo),

k3. Marble Island, in Davidson Inlet and south of Kosecuisko,

with gneisses and schists.

Comnercial Considerations: Island 3 miles oast-west, L miles north-
gouth, Elcvavion 1,528 icot,

i

|

i Hocks: Extonsion of Shakaan belt; developed gquarrics; associatod
!

!

t
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Tokson, nortiwest shore. Vermont Marble Company.

| S

Rocks: Bolt 2,500 foet wide extends socuthcast across Orr Island,

Dip: 380 - hOO N E., much jointed, ocut by andesito and porphyry
dikos,

Quality: Dark-bluc limestone altered to marble; much pyritc,

White Marble Voined Marble

CaC03 - 99451 81.90
Insoiuble -— 0.0 0.20
Total 100,46 97.03

Commercial Con51derations- Quarry near wharf. To Seat® ,
020 miles.

._c Island, southeast of Tokcen, 1 = 1% miles.

Rocks: Marble as at Tokeon,

Davidson Inlet and islands therein south and southwest of Uardle

1sland,

Commercial Considcrations: Thicke To Scattle, 790 miles, Head
of Eagle Harbor - pura. ' . :

thite Cliff,- 550 55t N,; 1330 29t W,

Quality: Purec.

Cormercial Considerations: Thicka

Orr Island, betwren Davidson Inlet and Sca Otter Sound, Missioen
Yarble Company.

Doscription: Marble covers most of island, 25 feet above high
tide level; much jointed. Strike: N.V.; stecop dip.

Quality: Purc,

1. 2. 3.

CGCOS o g St p-aman. 95090 95.35 98. 99
YgCOy am————== 1,40 2.,0kL 1.01
Insoluble ——e 3,50 2.95 0.12

Total ===~ 100.80 100,34 100.12

1., Veined marble.
2. Dark marble.
3. Limestone at southwest end of island,

Commercial Considerations: Quarry at water's edge, but must be

noved by scows onag mile to deep water,
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47« Hoceta Island.

Rocks: At m.ddlo of north side of island,

Quality:  Mottled, fine-grained, donse, hard limostono.

caco, $9.12  BL.L6
UgCO 0.63 13.18
Insolublo ==e———— 0,37 3,18

Total

100,12 100.82

Commereial Considerations: At cdgo of small bay and SO feat above
high tido lcvel, To Soattle, 835 miles.

48. Cordova Bay, southweat sido of Primce of Tales Island betwson Prince
of Lalcs and Long islands; Barrier Island,

Rocks: Silurian,
Quality: Pure,

Cormmercial Considerations: Thick,

L9, Round Island, east sido of Long Island, 5L° 47! N; 1320 32! Vi,

Rocks: Pre-Silurian and Silurians

Quality: Two belts strike northwest into Dall Island.

Commercial Considerations: Pure and thick.

Dall Island, northern part is called Quadra. Deposits which have
veen demonstrated to contain a large volume of high-grade rock. It
is recommended, however, that investipgations be made to determine
if by selective mining a substantial amount of limestone bearing

98% CaCO3 or better and low in compounds contre-indicated in the
chemical industries is available.

60, Hawkon Village; belt strikes northwest to Waterfall Bay.

Rocks: Pre-Silurian assoclated with schists, gneisses and green-
stones.

Quality: Limestone grades into dolomitic marble.

51, View Cove; Pacific Coast Cement Co.,.S. E., Hutton, manager, 1003
Seaboard Bldg., Seattle. Operated by Pacific Coast Cement Co.
The property consists of LO acres of high-grade limestone leased

from the U, S, government, containing millions of tons of very uni-
form rock,

Rocks: Ilimestone strikes nortimrest to Cape Lockout,
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Qualitrr: Limestone proven by drilling to be uniform in composition
and ranging from 95% to 99% CaCOy and to average 97.5%. Phosphorus
ranges between 0,004 and 0.013%,

10 2'0 3'

S10 - L2 1.09
. e *
Ca0 ) 5L.95 53487
. MgO g 0.49 0,69
CaC0, 96.13 - 9ke5
Igv i'a. ]-12633 le .37
2 and 2 = Range of many analyses.
3 = Average of soveral ycars! shipments,

Commercial Considerations:' Nautical miles from Dall Island (View
Covc) to Ketchikan, &5; Prince Ruport, 115 miles; Seattle, 770
niles; Portland, 920 miles,

The limestone is carried 770 miles to Seattle in 6,200-6,400-ton
cargoes in a3 towed hull. The monthly capacity of approximately
25,000 tons is dependent largely on weather conditions. Shipments
can bc made the entire year except perhaps in February. About
100,000 tons are shipped a year, which are crushed at Scattle to
3/L~inch size. From 8 to 10 days are required for the round trip
and the average for the scason is approximately 8% days, The ship
is loaded in 8 to 12 hours, and its cargo is dischargcd in 30 to
36 hours. The largest production vas in 1935 when 142,000 tons
ere shippeds, In 1936 shipping opencd in April and closed October 1.
The freight cost 1s said to be about $,90 per ton,

A modern quarry with powver plant, drilling cquipment, pover shovels,
crushing plant, storapge bins and ship-loading cquipment gives lovw-
cost f,04b, ships. The quarry is operated from April to Scptember,

The Pacific Coast Stecamship Company ~ontracts the transportation of

_ the rock from Dall Island, Alaska, to the Diamond Plant in Seattle

at a fixcd rate par ton of 2,000 pounds, and they load and unload
the boat vdth a time limit set for cach operation, before demurrage
begins,

Tho equipment at tho quarry is so planned that they produce rock
under onec and one-half (l%) inch maximum size for transportation

to the Diamond Plant in Scattlc. It is said to cost $.35 to mine
and $.40 to $,50 loaded in a mll, Cost per ton, crushed and ready
for transportation to the Diamond Plant is somewhat higher than at
Concrete, Washington, because of smaller equipment and high freight.

About 25 men produce 100 tons per hour. They produce between 25,000
and 30,000 tons per month vhen operating, but the quarry capacity

is said to be 275,000 tons per month, Production is limited by
transportation facilities, and if another ship rere added to haul
rock, 50,000 to 60,000 tons of rock per month could be producad casily.
Quarrying operations can bc carried on during the entire year.

~28~-
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The rock is shipped only to the cemont plant on Boundary Way

and Spokanc Stroet, Seattle. The company expressed the prob-
ability that the rock could be sold in Scattle at $1,50 per ton
to which tho buyer would add the unloading charge. Equipmont at
the Diamond plant in Seattle would pcrmit them to load from stock
pilc storage to car at the rate of 200 tons per hour.

Estimntcs given for delivery unloaded at Portland ranged betvoon
%2 and 82,25 per ton. A numbor of persons familiar with the '
Northwest limostone cxpressed the opinion that no limestoncs

of western Vashington could bo delivered to Portland as choaply
as rock from Dall Island, Thc company hias expressod willingnoss
to ship at the rate of 150,000 tons per month and a million tons
over a six months'! period,

Breczy Bay in Tlevak Strait, Balt strikes northwest to Diver Island.
Diver Island,
Canc Lookout,

“aterfall Bay and Cape Augustinc.

Rocks: Marble,

Quality:
CaCO3 99,59
MgCO{ 1,03
Insol, 0.32
100,94
Port Baznozn,
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