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MINERAL RESOURCES OF ALASKA 

SOME PEGMATITE DEPOSTTS IN SOUTHEASTERN 
ALASKA 

A peemutfte dewslt about 800 feet in dmeter mom out on a blgh b l d  
than half a mile eaat ot a emall annamed cove between R&ah and Bmon Baga, 
on the west coast of Raranof Island, southeastern Alaska. The d e m t ,  which 
cOmpr,rlWs several pe$matite bodies, condpts of qnartx, albtt~llgmlase, micm- 
clbe, and mica, listed In the order of abundance. Feldspar and qmrb m'g8ttIlEI 

in anme places attain a length of more than I fmt. Xluscovlte mlm as much nu 
9 inches In dlameter occurs, but the major park of the mica Is concentrated 
In depoalts, mnny of wbich are as large as 10 feet across, that contah mica 
flakes half en fnch in dfameter. Ruby mEca of cornrnercinl made haa been 
ohtainetl from float from this deposit. 

Pegmntite bodiea contafntng large books of mica localw are found in a belt of 
lnten~elg feldspatbfwd granulite and gnelssi along the net margin of intrusive 
rrwh of tbe Caaat Range complex in the vidnltp of SlftkIan Pasmue near the 
inoath of the Portland Canal in sontbea&ern Alnska. T h e e  depodts m u r  
n l o n ~  two Ai~tinct #ones In which sill-like Wles of gnelsslc pegmatitic rock Wvral 
hundred feet wick can be traced along the neg¶onal strike for aeveml mllea. 
T~mIly,  amaller dikea of pegmatite crosscut the structure of the grfinulite, The 
depoeita conslet almost entirely of albite-ollgoclaae faldsmr, granular quarts, and 
mbordlnate mica. The stmcturnl characteristics nf the deposit8 indicate that 
the pegmatite is probably in part synkinematic with the late atages of the C a n t  
Ran= oromny En the Retebikan area. 

Mica of commercial size and graae has been obtained fmm eeveral pegmatite 
deposits En the REtglan Passage area, and two prospect pits In a large pemntlta 
deposit on SItklan IsIand hare diw~osed relatively large boob of mlcn. The 
tmtonic history of many of these pep;matIte dewsiW indicates that they were 
emplaml under a ~ t r e s m  environment and probably do not contain mica of 
commercial alw and made. bnt the abnndanre nnd areal dlscr!bution af the 
m m a t l t e  bodies are such that detal ld pmspxting of the arm is warranted. 
Pmat l te  d q m s I b  dIwordant with thr? structure of the enclosing melm and 
granulite are the  only ones In the area thus hnr known to mntnin mica of cam- 
mPrcIal grade. 

The preliminary e~erninatirm of tbe BitMan Pamage and Baranof Ialand pgma- 
tite BepoRite dlrrcbwd none of the mrer minerals, such a# 'beryl, eotnmbitp 
tantaUte, or cassiterite, that often o c ~ u ~  Ln pegmatfte velnrr. One small con- 
centrate sample obtained by pannhg ptream sands fmm the Baranof Ialand area 
contained a few grains of cassiterite. Ko radioactirltg anomalies were d e h k d  
in tbe stream  concentrate^ or in any of the pegmatite in either area. 
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INTRODUCTION 

This report describes the geology of two areas in mtheastern Alaska 
that contain pepatita deposits large enough to be of economic in- 
heres& The depdts  d i s c 4  in the first part of the report are near 
a s m d  bay between Bx&h and B p n  Bays (fig. 17) on the west 
mast of Baranof Island, southeastern Alaska (6g. 16). The deposits 
me abont 60 miles by air southeast of Sitka, the neamst established 
port, William Hanlon, ST., and Glenn Morgan of Sitka, who own 
the pegmatite claims, cded  tha deposits to the attention of the writer 
in 1952. These claims wera staked as poasiblg gold lodes about I906 
by Hanlon md Edward and Thornas C. Hnley of Sitka, but no ex- 
ploratory work an the lodes has been aone since. 

m m .  
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No reference to thsse depmits appeam in the literature concerning 
the mineral resourcm of Alaska, and, according to H~nlon, the deposik 
had not hen examined by R pologist; before the nwiter'a visit. This 
report briefly discusses the general geology of the deposits and of the 
adjawnb area, concerning which little ndditiond information is wail- 
able at present. 
The writer spent September 18-16,1053, in the general amR of Red- 

fish Bay and a part of thrtt time at the pegmatite deposits. The de- 
posits were revisited in Aug~s t  1954 to obtnin additional information 
on the internal structure of the pegmatite and to examine the west face 
of the outcrops. 

Tlre writer wishes to acknowledge tbe able field assistance of Glenn 
Morgan nnd to thank especirtlly the pilot, Dick Pherson of Sitka, for 
transporting the party by air in unusually bad weather. 

The deposits discumd in the second part of this report are in the 
vicinity of Sitklan Passage at the mouth of Portland Canal. 

The field work in the area near SitkZan Pas,sage wwas done May 28-21, 
1953, and September 1-3, 1954. During the first examination the 
writer, acxompanied by R, 1,. Thorne of tha U. S. Bureau of Mines, 
cumpleted II rapid ground reconnaissance of parts of Sitklan Island, 
Hanagunut Tslnnd, and the mainland north of Sitklan Passage. The 
prospects near Sitkl~n Pnssage mere mapped by the writer at this 
time. In September 1054 the writer mas ~ccompsnied Fred Barker 
and R. S. Velikanje af the C, S. Geological Survey; the newest work- 
ings on the pegmatite deposits were examined and mapped, and the 
south end of Si tklan Island rrns examined. During the m n d  exami- 
nation R. W. W. McDougall, consulting engineer and geologist for a 
Canadian mining concern, nccompanied the party on SitErlan Tslmd. 
The gwlogic data and mnclusions e x p W  in this report are based 
entirely upon tha writer's obsemations. 

At the time of field work in 1953 the prospects mere being dive ly  
explored by a partnership consisting of Fmnk Blashe~~ Paul 5. Ahr, 
Louis Pearson, and J. H. O'Leary, all of Seattle or viciniw. All 
except Ater were on the property during the examination ; they were 
1~00rnpanied by Robert O'Connor of Seattle. In late 1953 or wdy 
1954, their claims were sold to B. C. Mica Minep, Lt&, a Canadian 
company, and much additional prospecting of wme pegmatite deposits 
had been accomplished by the time of the writer's visit in September 
1954. Ovela Cote, agent for the company, was on the property during 
tha w n d  examination. The writer wishes to acknowledge the M- 
si&nce of J1 these men and to express his appreciation for the many 
f avers axtended by them. 
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a PEUMA'ITTE DEWG1ITB NEAR REDFIHH BAY, 
BARANOF ISLAND 

ARIUL QEOLOaP 

Very few geologic datrt pertaining to the regiond geology of the 
southern part of Baranof Island am available. Knopf (1912, pl. 1) 
shms an intrnsive batholith or stoqk in the general area of Big Branch 
Bay,band Buddington and Chapin (1929, pl. 8) also show a batholith 
that intrudes sedimentary and volcanic rocks of Pdeamic age in this 
region, Reed and Gates (1942, p. 323-324) discuss a basic Pickell- 
ferow intrusive body a t  Snipe Bay, about 20 miles north of Mfish 
Bq, and a t e :  

The principal cmmtry rock# in the vicfnib of Sdpe Bay are biotltic quartzite 
and blotfticqatwh achlat. These rock8 are part o f  a graywacke formation, b 
lieved to be of Lower Cretaceona age, which iar wldeapread on Chiehagof and 
Earanof Eslandrr. The graywacke formatton, and the predomfnantly ~olcanic 
tomatlone that underlie it, are cut by a variety of intrusive lgneoaa soclter, which 
are thought to be mainly of Cretaceous but possibly la part of Tertiary age. 

The quarhfte and quarh~chlst  strike northwe~tward and dlp northeast. 

Guild and Balslay (1942, p. 174-1781 disc- the geollogy of the 
chromite deposits a t  Red BIuE Bay, on tha east coast of Baranof Island 
about 30 miIm north of Redfish Bay. The schist of this region includea 
fo ldd  and f auIted phyllite and greenstone xhist.of Triassic( 1 )  ag& 
The whist strikes northwestward and dips northeastward, and the 
beds are e~ert.urn~d. Fold a m  trend aboat N, 30" W. and plunge 
10"-50° SE., and a prominent set of joints cuta the 6 h o s t  
perpendicularly to the axes of folding. Shmr mnm are abundant in 
the ultmmafic rocks, and follow two general directions: one striking 
abut north, a d  the other striking northeastward. 

'QEWLOBY OF TglE ~ Q M A " P ~ B X A K C X I 3  BOCKS AT m E T S m  BAT 

raTBWlvE B Q O ~  

Q w t s  dim8t8 and related typsa.-The bedrock along the eastern 
'shore of the small unnamed cove near the pegmatite deposits cansists 
'of a massive, unfoli&acl intrasive rock. The composition of the rock 
'ranges from muscovite-granita through biotite-quartz moneonih to' a 
'friotite-quartz diorite (fig. IT) which at plams contains xmoliths of 
:paragneiss consisting predominantly of felsic minerals. Locally the 
gneiss comprises as much rts 30-40 percent of the bedmdr, but these 
a m s  of gneissic rocks a m  restricted in extent, except near the bodem 
of the intrusive maas. 

At the west contact of the pegmath body, the rock is s gxmite of 
the rnineralogic co~positian shown in table 1. 

The intrusive m k  on the north tip of the small cove northwest 
of the pagnatite deposita is a pnodfor ih or quartz diorie mntaining 



Blcuv I 7 . a l o g l c  map a i  a m  war pegmanbe depotf& Bnmmoi Inland, dlsaka. 

abundant qzutrtz, many zoned c q s a l s  of plagi~laae, md some micro- 
dine, biotite, and rnusmvite. Apatite, chlorite, bleached biotite, 
garneh sphene and an opaqrrs mineral (magnetite or ilmenite) are 
the &or mmtitaents. 

South and southeast of the pegmatite deposits, in the area near 
tba l a r e  Iake at dtitnde 280 feet, the intrusive M y  is a massive 
qumh diorite containing about 20-25 percent of the madic minerals 
biotite and hornblende, abut  50 percent of plagioelase feldspar, 
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TABLE 1.-Miwalogk cornpodtian of panits al p e g m a t h  &posit d RedjisA Bag 
IBmd on Roalwel wmlynla two thin sections) 

M lneral Vohmm W&bt m n t  
- 

Quarts- - - - - . - - - . . - - , - .. -, - - - - - - - - - - - - - - - - - - - - - - " .. - 22, 0 
Albite ,, -. - - - - -. -- _ -- - 2; - -- - -- +- -  - -- - -  - - -- --- - - 17. 4 
OIigoclase~- - , - - , . . -_ - , - - - - - , - - - , - - - - - - - - - - - - - - - - - -  1% 6 
Microcline- - - - - - - - - - - . - - - - - - - - - - -, - - - - - - - - - - - - - - - - - 32. 0 
~ I U ~ C O V ~ & , - - - - + - - - + - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2. 6 
Chlorite , , , , , , , - , , . - - - -----------------------------  4, 7 
Otherq-,,,-,.--.----------------------~---------~- 1. & 

T o a l  99, 0 

26 percent of quartz, 1 p m n t  of hornblende p l ~ h m i c  ~KI blue p e n ,  
and minor accassory minerals including apatite, sphene, magnetits, 
or ilmenita, rand a few needleg of sillirnanite. The quartz is fractured 
md strained and contains abundant trains of inclusions; the biotite 
commonly is grouped about remnanh of hornblende; and the opaque 
minerals are associated with the biotite or hornblende. The zoned 
plagioelase crystals contain aa much as 60 percent anoTthita in the 
cares and as much as 40 percent in the rims. Apatite ~commody is 
included in the calcic cores of the zoned plqioclam cry-ls, 
The rock tJrpes listed above repmnt  related facie9 of the quarta 

diorite, but it is not known whether the rock type3 are gradational 
or whether they are distinct intrusive bodies with sharp boundaries. 
The microscopic examination of thin mhiona of each mle type shows 
a distinctive, p-ive laineralogic change from quartz diorite to  
granite. These changes are : a progressive incmser of microcline and 
albite ; a progressive bleaching of biotite und a, mnvarsion of all 
biotite to muscovite or chlorite; destruction of apatite; snbtraction 
of calciufn from the plagioclasa, leading to the destruction of mned 
cryals  and the conversion of andesine fa o l i g w 1 ~ ~ ~  or albite; and 
removal of iron by the destruction of biotite, magnetite, or ilmenih, 
hornblende, and pyrih, &I though some iron probably waa hmrpornted 
in the few very mall red garnets. 

The volume percenttbge of free quartz in the micmline granite is 
no greater than the volume percentage in the quartz diorite. The 501~- 
tions that converted large amounts of plagimlase ta microcline or 
albite apparently ware in equilibrium in relation tm the free quartz 
in the quartz diorite. The changes oatlined indicate a mapatic  
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alteration, probably deateric stage, &her than hydrothem1 altera- 
tion. 

A h k i k  dam.--Small alaskilte d j kes cut the major intrusive r& 
and the schist and gneiss to the east. These dikes of coarse-grained 
-ti& nosmrslIy are less than 2 feet thick and locally contain mus- 
mvig flakes as much as 1 inch in diameter, The dikes appear to be 
more abundant in the quartz diorits south and soutlleast of the main 
pegmatite area than in the schist and gneiw enst of the intrusive 
body. This may be more apparent than red h a u m  the alaskite 
dikes are Light colored in contrast to the darker quartz diorite and 
gneiss. Many alaskita dikes were M e d  with the Geiger conntsr, 
but none was noticeably radioactive. The afaskfte dikes are not 
f avomble zones for mmmercidly valuable mica or feldspar, unless 
d i h  much thicker than those observed can be found, 

Granite dike.-One granite dike about 200 feet thick was observed 
where it intrudes hornblende-biotite gneiss at the head of Redfish 
Ray. In hand specimen it cunsists of felsic minerals, including 
much mumvite, and appears to be identical with the gmite near 
the pegmatite M y .  Tile dike h sharp boundaries and it crowcuts 
the foliation of the enclosing gneiss at a small angle. This dike ig 

important becam it indicates that the a m  was invaded by tt m a p a  
chemically similar to that which pduced  the granite near the 
pegpstita M y .  

WETAXOaPgIC BOCm 

Schbf and paragmkg.-The metamorphic rocks immediately nod11 
and east of Redfish Ray (fig. I?) comprise hornblende-biotite para- 
gneiss, quartz-mica pnragneiw, quartzite, slate, and feldspathic gray- 
wacke. Pamgneim is most abundant in the small peninsula on the 
northwestam shore of Redfish Bay. The gneiss p d e s  abruptly to  
the east into metamorphosed sedimentary rwks whose orighnI corn- 
@tion is still readily discernible. The schist strikes northwestwad 
IN. 10"-50" W.) and gonerally d i p  northeaskward at high snglas, 
although re~ersals in dip a,m common. Fold axes in the schist and 
gneiss generally plunge southeastward from 10" to 70° bnt Emal 
vari~tions are common. 

FAULrn 

The faults bbrved in the field are shown in figam 17 as solid Iinm 
a i d  those plotted from aerial photopphq as dotted linea Ln gem 
end, the fauh'belong to two sy~tems: one striking northwmd, an4 
one striking northeastward. This arntngemenb, of fanlts apparently 
has contmlIed erosion in this part of FEnrnnof Island because most of 
the larger bays, indentations, and lakes trend either northeastward or 
northward. 

One fault, too small to be shown on the map, cuts the north boundary 
of the massive pegmatite body. me shattering of some of the larger 



dear quartz mpaLs in the pegmatite W b l y  was contemporaneous 
with the faulting. 

PlmmllITE D m -  

The massive pegmatite deposit about 600 feet in diameter crops out 
lees than half a mile southeast of t h k t e m  shore of the unnamed 
COV8 (fig. 17). It can be reached mo& easily f mm the northeast arm of 
the bay by the trail along the sout,h h n k  of the mall creek. The 
depasit has been glaciated, as seen from m h e s  moutonneea and glacid 
striations pmemed w the surface of the pegmatitea, but only slight 
weathering has taken plam. T h e  complete lack of soil cover would 
allom easgr prospecting of the pegmatite bodies. 

The surface of the pegmatite slope~l northwad and (or) eastward. 
It is bounded on the west by a vertical cliff at least 60-75 feet high 
and on the north by a steep gulch eroded along a small fault. . 

m u d  OF THFI F M M A T I T E  

The ontcrop snggegts that the pegmatite is a large, almost c i d r  
body, in which g e p a t i t ~  minerals are distributed BE random. Ex- 
posures on the west cliff reveal, however, that the.pegmatito ia a aom- 
pound M y  consisting of two or more dikelike pegmatite deposits 
striking northward and dipping &wrrd. The largest pegmatita is 
at Ieast 30-40 feet thick, and several smaller bodies lie above and 
blow it It appears to pinch out near the center of the cliff, and 
another thick pegmatite having ~ h t  tho  gama ~ttitnde, but strati- 
graphidly lower, appears ta continue narthward. The major peg- 
matite bodies am underlain by gu~rtz momnits containing a band 
of paragnaiss about 20 feet thick, and both rock types axe cut by imp 
lar patches and dikelets of granih and pegmatits. The paregneias 
band strikes about N. 30" W. and dips 25" NE. 

Another pegmatite about 15 feet thick, not ontinnom~ with eithar 
pegmatite exposed in the west cliff, crops out in tha steep bluff on the 
north side of the pegm~tite area. It too strikes northward, and dips 
about 30" E. 

% O m  OF -MAT= 

Fmh af the pgmratih dapwits examined has marked zoning. h 
the large deposit the zonea are di&inct, but less so in the md1,ller ones. 
Each p p a t i t a  conbins a core of quartz or of quartz and microclin& 
Sumding zones differ in different pegmatite Wea (fig. 18). The 
quartz core may be sncceeded by a core-margin mne of perthi@ 
qu&, graphic granite, and granular mica; of pure micmline- 
prkhite ; or of perthi@ granular mica, and quark Suoaeeding zonm 
are not d y  mmgnkecf, but the wall zone generally is quartz md 
graphic grsnite. KO distinct border zone was recognized in any 
deposit. 
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A. SKETCH OF PEGMATITE OEPOS[TS EXPOSED ON WEST CLtFF FACE 

N l * . d n D W I Y k  R n n l b d  u r n  

P*rar -. s v Y g j , m -  

11 (I 30 Tad 
LC. 

8 ,  SKETCH OF PEGMATITE EXPOSURE ON CREEK 

3 U 6 T..t 4- Aaru, rn-. n d  - 
-1 --I-. 2 

p m t A ~ . ~ l ~ . d  M h d  
z- 

C. SKETCH OF MICA-RICH PEGMATlfE 
' -ht~- .~sa 

Frcneto IS.-logic aketcheo of several pegmntlte depoeitn, Bnsazlot Idand, Alaaltk 

The mineral of chief economic interest in the pegmatita is microcline- 
perthite, occurring in each of the larger pegmatite veins as a cope- 

margin zone ranging from 4 feet to 10 feet in thicknm (fig. 188, B).  
In two of the larger pegmatite veins the perthi& is almcsst pnre, and 
in one it is admixed with minor amounts of gstnalar mica and smalI 
pods of quartz. The most continuous wne of perthita is at least 120 
feet long and averages from 6 to 8 feet in thickness (h. 188). 
Another zone of perthita containing only minor amoanta of quartz; 
and gmnnlar mica is ~t least 60 feet long and 8 to 10 fwt thick In 
8 third deposit of pegmatite exposed across IAe strike, the pure 
microcline-~erthite forms a solid zone ranging from 4 to 6 feet in 
t h i h e s  I&. 18B). 

Petrographic studies indicate that albite occurs along twin planes 
and cleavages in the perthitie microcline in such thih bands that 
Goam grinding in the mortar fma only a few fragments of d b i k  
Thin sections show that the albite is segregated alohg cleavages, 
fractum, and twin planes jn the micmline, and may aggregate aa 
much as 15 percent of the total voluna No chemical analysis of the 
microcline mas made, but the writer believes that tho massive perthite 
zonee can produrn substantial tonnages of mramic-grade potash 
feldspsr. 

4OafO%a7-2 
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Two varietiaa of mica m u r .  In one m a l l  pegmatite deposit 
(6g. 1BC) L ' r ~  mim" occurs as wedge-shaped book as much aa 
2 inches long. Them books are intergown in mch a manner ss t~ 
sugpt the three common faces of a tetrahedron. This mica occupieis 
a distinct zone, possibly a cornmargin zone, around a core of quartz 
and perthite. In mica-bearing mnes of other pegmatite deposits, 
the mien generally occurs as thin, rounded green flakes ae much as 
half an inch in diameter, and lac~lly it may aggregate 60 percant 
of the rock in a zone of several feet across. No mica deposit of sufficient 
size to furnish even the smallest CLpunch mica" was observed, although 
Hanlon obtained stmtegic mica from float in this area that trimmed 
to ~heet.s 3 i n c h  by 4 inches. 

Large euhedral qnartz crystals were o b r v e d  at several places 
in the pegmatita. They usually ware oriented with the o axis per- 
pdicu:ular to the dip of the deposit. The largest qstaf measures 
27 inches in length and is found in the quartz core of the pegmatite 
exposed on the west cliff. Other crystals as much as 6 inches in diam- 
et& were obpved. These cryst& of quartz m remarkably clear. 
All this clear quartz is shattered, but fragments as much as three- 
eighths inch thick may be found that are so claar that typawritten 
words may m d y  Im red thmugh them. Some quartz of optical 
g r d e  might be obtained during exploitRtion of the deposits for 
feldspar. 

MINOR 00lTBm-S 

The only minor constituent of the pegmatite depaits that can be 
identified in hand spechen is red garnet. It usually m u m  in the 
quartz zones as small euhedral crystals t,hat attain n, maximum she 
of m ~ i g h t h  inch. 

Small a m o ~ t a  of heavy-mineral concentrstea were obtained from 
threa areas: s stream that heads in the, pegmatite arm, a stream that 
draina as a m  of quartz-monzonite, and the outlet of the large lake 
aoutb& of t h ~  pegmatite deposits. The mineralogic and spectro- 
graphic composition of thaw concentrates is summarized in table 2. 

Although these conrnntrates were obtained in relatively small 
mnou11ts without digging deep1 y into the stream -channds, the writer 
believw that the results am di~gnostic enough to indicate that few 
of the minor constituents of pegnrttite veins, such as beryl, dumbits- 
trsntalite, or cassitmite, occur in detectable quantitiw in the major peg- 
matite body. The samples containing tourmaline md the grains 
pmvision~ltlly determined as cassiterite were from the areas of granite 
or altered quartz diorih relatively near the main pegmatite M y .  So 
radioactivity anomalies w e e  detected in any of the samples. 



TABLE P.-MiAsrdo& and specfrographie mnoporitbn of itream mdro ls@,  
Redfish Buy, Bmamf I d a d  

[Analyst, J. 1- M a t z l  

r € h p M   lonea am on 
. 1. Fmm a s d - k  tbat!f~%tba ntlbaraa. 

8. From a smsll stream Wmg lnto t l o F ~ r m  of corn. ' 8. Fmni o u l l ~ t  of Large lage southeast of pegmatite mna. 

Two other arsas that possibly contain pegmatite were selected from 
aerial photographs and are shown in figure 17, 

Several large pegmatite ( $1 dikes were seen from the air along the 
bewh diffa between Redfish Bay and Byron Bay. This area was not 
travereed on foot by the writer, and the size, extant, and mineralogy 
of these dikes are unknown. The h t s r  mmmends  detailed pros- 
pecting throughout the outcrop a m  of the qunrtz-diorite stock and 
the sclist md gneiw zones, 

~Bpxtmgmphbo wmponltlrm 

D pRmn t 
- 

Mn 2% Ni, Co, 

MK, Na 
Fe, dl, Ti, Mn, Ca Sn, Pb, Cu, 

Ze, Ni, Co 
I 

Fe, Al, Mg, Na, Ti Sn, Pb, Cu, 
Mn, Ca Zn 

I 

YZt" 

The following f~t~tors indicate that the major pegmatite deposits 
af Baranof Island constitute a cornmemially valuable M y  of feldspar, 
and possibly of mica and optical quartz: 

1. Large tonnages of pegmatite are available and d d  be mined 
by open-pit methods, or pcrthite zones could be mined by shallow 
underground openinp in an easterly direction, sloping at about 
25°-300. 
2 The principal deposit is less than half a mile from tidewater in 

a relatidy sheltered cove, the entrance of which is protected by several 
mall, rocks islands. An aerial tram could be built at low cost, and 
loading facilities for large barges could aasily h constructed, although 

M-bgla mmpwltlon 

I 

2 

3 

Garnet, hornblende, 
quartz, tournallno, 
dmon, muscovite 
epidote, sphene, mw- 
netite, cassiterite(?). 

Garnet, hornblende, 
guart~, ilmenib(?), 
tourmdina, zircon, 
hematite. 

Garnet (limonite-nbitled), 
hornblende, quartz, 
biotite, ilmenite. 
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in stormy weather the e x p a d  d i n e  of Baranof Mand is b a t t e d  
by large waves and snkrance to the small cove is impossible, 

3. The deposit is nenr the z.egu2srly t ~ ~ v e l e d  senlanes, permitting 
shipment to mnrkets in the United States at low freight m k  

4. Abundant timhr is available on the w d e d  slopes of the COW 

for mine and mill use. 
5. The deposits, although probably containing few of the r a m  and 

more valuable minerals that often occur in pegmatite deposits, are 
free from deleterious constitumts, such as iron, high caloic plagiocb, 
and manganese. The mica could ensily be tabled or floated from a 
ground millfeed. 

PEQMATITE DEPOBYTS NEAR 8ITITLA.N PAB&AQE, 
80UTHEABTERN ALABKA 

[IEOLOCIY 

BEDDED ROUKi3 

The bedded rocks of Sitklan Island, Rmagunut Islmd, and the 
djacenb mainland to the north cornprim high-rank metamorphic 
rocla, provisionally of Mesozoic and Pal~ozoic sge or older, derived 
from a aequsnce of predominantly clustic b d e  p i b l y  of marine 
origin. This origin is favored because of the t h ,  continnous units, 
the lack of conglomerate beds, md the few thin but persistent limeatone 
beds in the sequence. 

The beds have been tilted steeply eastward and regionally meh- 
morphed to ghmet-biotite-hornblende-quartz-p1ne;imlass granulite. 
Red garnet aa much as 1 inch acres is conspicuous in a wide belt of 
pmetiferous schi~t  and granulib on the western part of Kmagunut 
Island and Port Tongnss (fq. 19). The garnets commonly are 
euhedral, but f rac tud.  

A smaller dark-red to black garnet is assmiabd with the red garnet. 
These garnet beds Rre estimated to contain as much ss , W 0  percent 
garnet locally. The garnet sands along the west coast of Kanagunut 
Island are beach placers derived from the whist. Thin, persistent 
beds of coarsely crystalline and pure limestone or marble occur in 
the garnet granulite on Han~gunut Island, and a few beds of quartzite 
are found opposite Tongass Island. 
To the east, and overlying the garnbt granulite, is a belt of horn- 

bIende-biotite-garnet granulite in which green hornblende is much 
more conspicuous ~ n d  garnet is much smaller and lrm conspicuous 
than in the underlying rocks. This belt appears to be p e r a l l y  less 
schistose than the underlying mks.  

Tha hornblende-biotite-garnet granulite grades eastward into a belt 
of m k s  that mas mapped as a "zone of faldspathizatian" beaus% it 
appears to be a p t 1 y  feldspnthized facie  of p n n l  ite and par~gneiss 



containing r0ch that originally were similax to the underlying horn- 
blende-biotite-garnet granulite. h placm, the f~ldspaehization is so 
intense that a corrrse-pined rock consisting of quartz and feldspar 
is produced. '~XB rock is so similar in mineralogy to the pegmatite 
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veins that it has been called "pegm~tite" by some of thom people inter- 
ested in the mica prospects. In this report, rock of this type is called 
upspatitic rmk?' At placea the pegmatitic m k  grades into mnmr- 
p i n e d  bodies of quartz, feldspar, nnd mica that retain features mg- 
gesting relict Gedding. Theae coarser-grained bodies are referred to 
in this report as replacement pegmatite bodim. The feldspathk~on 
is probably cawed in p ~ r t  by higher-rank metamorphism that l d y  
p m d u d  a gneissic texture nnd in part by the introduction of soda 
feldspar. Without exception, the t,rue pegmatib bodies are c o h e d  
to this belt of feldspnthizad rocks. The claims staked on Sitklan Is- 
Imd, on the mainland north of Sitklan Island, and on N a k ~ t  Bay are 
in this zone of pegmatite-haring, feldspathized rock. 'This is impor- 
tant in considering the genesis of the pegmatite bodies. The feld- 
pathkd ro&s IocaUy contain mrysta1lizc-d ~irnmbna bed8 ss much 
as 20 feet thick. 

Mmy pegmatite bodies that appaantly repmnt  replaced lfneias 
or schist were observed. Sach deposits show relict planar structures 
of the same thicknes as the cantacting granulite or gneiss, are .en- 
cordant, and consist of albite or albite+ligwlasm intergrown with 
granular vitreous quartz and minor amounts of muscovih mica in 
small flakes. These deposits are well errposed on the northern shore of 
Sitkl an Passage and on the sontheastern part of Sitklan Ieland. 

Coarser grained, poorly foliated pegmatita bodies of similar miner- 
alogy that contain rnuswvite fl akea as large as 1% inches in diameter 
ps ibIy  am the next stage in the .formation of replacement pegmatik. 
Such deposits are cornon, and they too are roughly cuncordmt with 
the contacting whist, gneiss, or grannlita None of these pegmatite 
bodies was proved to be f orrned by mplacwnmt, however, and the proof 
of their origin must await additional detailed mapping. 

FOLDUgO OF THE BEDDED ROO- 

No msjor folds were seen in the metamorphic roch,  although the 
&&I of the bds ranges from N, 5' lv. to  N, 60' W. .b 8brnpt ~ h w  
in s e e  fmm N. 30" W. te N. 6 O  W. mas probably caused by the 
mstward-trending fauI t on the s a ~ h  side of Sitklsn Island. Dmg folds 
are abundant in the lirn~tone and commonly plunge steeply down 
the dip of the beds. 

IMTRUBXVE RDCKB . 

PW)IYd= 
. . 

Intrusive pegrnatita bodies as much aa 30-40 feet thick* and from. 
a few to smer~l  hundred feet long, occur in two distinct hits in the 
zone of feldspathization on Sitklan Island and on the mainland to the 
north ( k. 19). An aerial reconnaiassnce showed that pegmati tic rocks 
wed of Nakat Hmbor were a continuation of one or mom of these 
belts. . ;Expoma in the m o d i n s  .north of Sitklan Pnssap shew 
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two &tinct mnee of pegmatitic rocks that possibly am continuatiom 
of thm exposed on Sitlzlalr Yamage and Sitklan Isld. 

Discordant pegmatite bodies wiflin the pegmatitie m k  m cam- 
p m d  essentially of pearly-white albite or oligoclase intergrown with 
vitreous massive or granular quartz. Locally, muscovite mica fonns 
books that reach a maximum diameter of 8 inches, but most of the 
pgmatita contains little or no mica. Minor mounts of biotite, 
chlorite, and muddy-peen epidote crystal5 tbttaining a marrimurn 
lallgth of several inches, m u r  in some of the pegmatite deposits. 
!l%.ese crystals have reaction rims compmd of muscovite, chlorite, 
and a little magnetite. A rusty fracture in one sample of pegmatite 
contained specks of fm gold, 

The pegmatite veins classed as intrusive are generally discordant; 
they tmd, l~owever, to be elongate in the dimtion of the foliation of 
the enclosing mcks. No zoning mas observed in any of the pegmatite 
veins. Twenty samples of feldspar selected at random from the pegma- 
titexins were examined in the laboratory by cmhing and immersion 
in oil. In 1s samples the indices of refraction mere bracketed by oils 
of index 1.63 to 1.545, indicating that all the feldspar was albite- 
oligoclw. Each sample contained intergrown glassy quartz. One 
sample mnsistsd of microcline. Kone of the rarer minerals commonly 
associated with pegmatite waa found, and no anom~lous rdimtivity 
was detecbd by tile Geigr counkr. 

BksdZT D m  

Basalt dikes intrude the metamorphic rocks and the pegmatih 
bodies, They were injected generally along the well-dehed joint 
system, which strikm about N. 30'-50' E. The basalt dikes have 
chilled borders and the enclosing rocks are altered. In one exposure 
basalt d:keIeta filled fractures in a large pegmatite body. The flow 
lineation and displaced pegmrrtite xenolitlrs in this dike indicate that 
magma had perhaps flowed from wast to eask Some of the basalt 
dikes have phenacrysts of plagimlase feldspar 1 centimetm long, and 
one dike contains smaIler pl~enmrysta of bnsaltic hornblende. Pyrite, 
magnetite, and pyrrhotite am common aecesmry minerals. The dikes 
are not metamorphosed or deformed, indicating that igneous activity 
took place after regional deformation. The relationdip also in&- 
cat= that €118 pegmntita b d i a  are older than the basalt dikes. 

FAWL'FS 

T h e  dotted En= in figure 19 design& faults inferred from aria1 
photographs. Only one major fault was seen in the field. Small 
faults occur near the pgmttite deposits at the Hyder Mica No. 1 
proapt on Sitklan Island. Pyrite and pyrrhotita were introduced 
into the enclosing mks along the faults. One fault oonhct of the 
pegmatite and massive hornblendite or hornblende-granulite was 
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a b s m d ,  indiatbg that some faulting o o c m d  after the emplace* 
ment of the pegmatite rock. It is not h o r n  whether the bamlt dikes 
am faulted 

m X m U A L  PROD-0 

In this report, the term "prospectn appliss only to mica-bearing 
pegmatite bodies that have h e n  explored by trenching or drilling and 
that show mica books of commercial s b .  

u l m  0-0s PBOBPErn 

The Last Chanca prospect is on the mainland about 1,500 feet from 
the besch camp in a north-norhw~sterly diredon (fq. 19). It o m ;  
sjats of a small trench about 4 faet long on rt pegmatite deposit about 
2-3 feet thick The pegmatite contains silvery mica in thin boola as 
much RS 1% incha in diamar that surround albite crystals. T b  
mica books have a crude foliation, and their resembleulce to many 
similar exposures elsewhem leads the writer to conclude that the mica 
deposit is not af oommsrcial grade or irr not krge enough to gidd any 
but the small& of punch mica. The &imabd mica m & n t  of the 
pegmatite is leas than 10 percent; the mica is distributed at m d o m ,  
und the pegmatite is so thin that it probably mdd not be mined eco- 
nomically. The enclosing country rock is a qu~rtz-biotita paragneiss. 

A Territorial Department of Nines engineer collected a powdm 
bbx of commercial-grade mica from a pegmatite body in this srea, but 
the coEIection has not been duplicaM since and the location of the 
pegmatite is zmknom, 

mEB YZOA m. 1 =m 
mder Mica No. 1 p m p t  is on the north& cumer of S i W m  

Idand about 300 feet from the hach at an altitude of about 140 feet 
(k. 20). Opencuts 30-40 feet long were made on two massive peg- 
matite bodiea that intrude unfoliated hornblende rock Four of the 
five larger trenchea ex- pegmatite containing mica plates as mnch 
' as 8 inches amma (fl. 19) . Smdl  pita on other outcrops of pegmatite 
didme no mica. 

Broken and bent h k s  of mica predoninah over those from vhich 
shmts codd be. cut, although Frank BIasher has cut many perfect 
shwtameasuring3by 4~inchesfrornmmeof thebetterboob, Most 
of the deformed books am ruled. In many places an intersecting 
cleavrsge forms '&A" mica. The mica is dark grayish grean to muddy 
green, and same ~unples fmrn this p m p t  submitted 'by the Terrj- 
torial Deparlment of Mina and by Elasher to the General Setvices 
Administration were C ~ & S S ~  88 "strategic grade muscovite mica." 
Other samples of the mica tested partly by the General Serviw Ad- 
minisEration, by the Trarlacoid Chemical Co. of New York, and by 
h i a t e d  Laboratories of Portland, Ow., haw bbee de~cribad, 
respectively, as "surface samples not suitable for grading," %nine-run 
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E%nau 00.-&oIogk ILetEb map of mmmtlba deDodb at Hyder MI- No. 1 ptonpect, 
Sltklan Iahnd, Alaaka 

ruby muscovite mica? and "mnscovite mica, non-ruby, stained A 
quality, A. S. T. M. size grade 5% and 6, heating loss 0.17 percent." 
All the characteristics of the mica from this d e p i t  have not been 
determined. 
Other pegmatite bodies crop out. in the area near the prospect pits. 

Many outcrops mre examined, and a few smaller mica h k s  were 
found, but the mim wntent is gpnerslly very small. In some, the 
alinement of the mica books makes a foliated pegmatite. The pegma- 
tite bodieg are &nilar to those e x p d  on the h h  and consist of 
albita or albite-oligoclase and quartz, including minor muscovite and 
epidote, excapt near contacts where some pegmatite contained horn- 

& 



blende xenoliths sltemd to biotite. J. C. Rmhm of the Territorial 
Department of Mines ascribed the formation and loealizrttion of mica 
to arnphihlitbpgmatih contacts where amphiblite had been in- 
p t d .  For the foIEowing reasons this genesis is not accepted by the 
miter who examined the contacts in detaiI: mica was not observed 
near any of the contacts, nor mas it found abundant near any of the 
hornblende xenoliths ; a, chemicaI reaction between iron-bearing horn- 
blende and pegmatite to produce iron-free muscovite mica, without 
evidence of associated alteration minerals, mould wan improbable ; and 
mica o m  spomdically in many of the pegmatite veins with ap- 
parently no close relationship to hornblende rock-pegmatih mntttcts. 

It seems most likely that the mica is merely a local concentration, 
mmmon in all mica-bearing pgm~tite deposits. 

Prospect pits that -ma pegmatite have, been dug at scattered 
points in a line striking southmestward from the larger tmnches. T h e  
premnt owners of the property believe these pits are on one continuous 
pegmatite body several thonsand feet long striking southmestwad 
(Ovela Cote, ord communication). The writer found many outcrops 
of hornblende rock and hornblende granulite in the creek bed that 
parallels the line of pitg and concludes that the pits were located upon 
outcrops of ?any pegmatite bodiwrather than a continuous one. The 
dense coyer of .timber, b m h ,  and rotting veetation prohibits the 
tracing of contacts, and cam is urged in extrapolating indipidnal peg- 
matite bodies without dose bedrock oontroI. Micn reserves in such 
pegmatite deposits should not be computed until sufficient trenching 
Ilas been done Ito give reliable data, 

Two fault zones, both of which strike northeastward and are hydro- 
themally altered, were mapped near the open pits. Pyrite was intro- 
duced inta the wall rocks near the faults, and sume of the massive 
hornblende rock was altered to biotite or vermiculite. Hydrotliermal 
solutions from one of these fauIt~ or from the pegmatite probably 
formed the biotite or vermicnlits in the hornblenderock on the fcutwall 
of the pegmatite M y  exposed near the northwestern opencut. One 
probable fault contact between pegmatite snd hornblende m k  was 
observed near the intemction of the faults (fig. 20). 

! i l e  mmassive hornblende rock could be a f acies of the normal horn- 
blende p n n l i t e  recrystallized under the influence of heat from the 
pegmatite deposit9, and not an altered intrusive body, for the follow- 
ing reasons: the contacts of the pematite m d  the hornblende rock 
at many places strike and dip p~rrrllel or almost parallel to the mgional 
bedding, thus maintaining the sill-like attitude of the pegmatite; 
gradations from the massive rock showing d e c m t a  sfmctrrre into 
a foliated hornblende-pmet granalita were o k r v d  ; and a similar 

1 R M ~  5. C.. h e l l m 5 n m ~  rspwt at law6tlptionl and !tlnemry of J .  C. Bmhm ia tlte 
% e m l k m  and H Utr mjnlnt pnclncta Snly 14 to Aomst 18. 1945. Manuscript remrt Ln 
file9 of l'errltorlaf~epsrtmcot of Mlaea. 
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-iva hornblende Mck at one other l d t y  was found to be a contact 
phm between hornblende-pmet pnul i ts  and pegmatite. 

A small outcrop of pyroxenita on the northern shore of Sitklm 
Pasmge clearly hw an intrusive form, thus m-ng the omrrenca 
of uJtraMc intrusive rocks in tha area. Pmsibly the hornblende rock 
observed nem the main prospects is a facies of the pyraxenih, but 
dehrmination of the origin must await further field mapping. 

ZONXWU OF P E G M A T m  

Ne wnsd pegmatite bodies were found in the area examined. 
Bemuse of the wnomic implications, special attention was giwn to 
this matter during the second field examination. Although none of 
the pegmatite bodies is campletely exposed, enough exposures w m  
examined to establish firmly the fact that the deposits generally are 
not zoned If the pegmatite bodies are zoned, the mheralogic and 
physical variations between zones are so slight as to be undetectable 
in the field. The mica exposed in the prospect pits bears na relation 
to its pasition in the pegmatite, and the pegmatite does not varg 
perceptibly in-mmposi tion. 

The feldspar of the pegmatite d e p i t s  ia almost entirely aIbite 
ol iplase ,  with only minor amounts of microcline. Granular, vitreous 
quartz is intergrown with all feldspar obsewed, and no concentrations 
of quartz were found that indicated quartz cores. 'The texture may 
v q  among pegmatite deposits and within the eame ore ; such varh- 
tions, however, am not consistent and are not accompanied by 
miaeraIogiu c h v  

G- OF PEQXATITE 

Pertinent observations regarding the genesis of the pegmati& 
deposits am summarized below. 
1. Ths deposits are generally sill-like bodiea lying in the pIm 

of the bedding of mehrnorphic granulite along a zone of feldspathiza- 
tion. No pegmatite deposits were seen outside of this zone. Soma 
have crosscutting contacts and some hwe gradntiond contacts, but 
their long axes are always parallel or snbparaud to the regiond strike 
of the rocks. 

9. The deposits altar& stme of the host d. 
3. The depb9it.a contain only quartz, feldqmr, epiclote, and mica 

asociated with mumpita in cumposition. 
4. In many places the flakes of rnuscotite create a foliation almost 

parallel to that of the enclosing rocks. The mica is bent around 
sugdike albib crystals. 

5. The quartz of the pegmatite is broken and fractured to such 
an extent that it breaks down into a mass of k e  grains upon 
weatharing. 
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8. The pegmatite is intruded by basalt dikes hiacted in a north- 
e a d y  dimtion along a well-defined joint system. 

7. Mast of the larger mica ohwed wm cleaved gnd d e d .  Some 
fairIy large unmled sheets can be obtained although they am a vary 
small pnrt of the total mica observed at any of the pits. Some mica 
of commercial size and p d e  can be o b t ~ i n d .  

The above observations suggest that the pegmatite was intruded zrs 
heated bodies of soda-rich fluids into the enclosing rocks during the 
late stages of th0 Coast Rnnp orogeny. The pegmatite bodies prob- 
~ b l y  were derived, in pnrt nt l~nst, from syngenetic fluids created 
from the rocks in the zone of feldspathizntion under the inflaence of 
the heat of regional metnmorphisrn tlt depths well below the present 
position of the pegmatite. N o  genetic relationship to the exposed 
intrusive rocks of pmnitoid composition cnn be shown. 
T h e  pepatite bodies were injected before the formation of the 

strong nort hertstwnd-trending joints when the bedding or foliation 
of the granulite was the easiest channel of entrance. Widespread 
feldspsthizntion pmbnbly was contemporaneous with the formation 
of the pegmatite deposits so that some gradational contacts resulted. 

The folintion of the pegmatite nnd the granulation of the quartz 
indicate t h ~ t  the pepnntite Mies were. mbjected to  some dynamic 
melnmorphism after their formation. Xo evidence has been found of 
deformation nfter the injection of the basalt dikes and the later 
faulting. 

ECONORIIC OF P E G n T I T E  D- -D 

From the preliminary field work it is wncluded that pegm~tite 
bodies and intensely feldspa thized metamorphic mks are common 
throughol~t e zone at least 1 mile wide that occupies the east part of 
SitMan Island and continues northward on the mainland for senrnl 
miles. The p e p a t i h  deposits localy contain mica h k a  of mm- 
rnercial size and grade, but the events of the tw.tonic historg of the 
rocks caused many pegmatite b d i e s  to be crushed or h m e  foliated. 
The writer does not beli~ve the geologic environment favors the oc- 
currence of the lqp, slowly cooled, unstressed pgmatite bodies that 
are the  usnrtl hosts of minable deposits of mmmercial-grade mica. 
Not enough prospecting has been done to determine tlie content of 
minor constituents of the pegmatite bodies. 

The pegmatite consish predominantly of albite or albite-olig.oclase 
and quartz in fine in terpomths. Although a 1 arge- tonnage of material 
is available, the separation of quartz and feldspar would require special 
heficirttion nnd the resulting feldspar would not be usable in the 
marry industries that consume potassic feldspar. The deposits are 
located near tidewater on or near regular sertlttnes so that trtansporta- 
tion to market mould he relstivelg chenp. 



Additional field work is recommendad, especially on Sitglan Island 
where the larger, discordant pegmatite deposits appear to be more 
abundant. fiaspecting to tlie north among the feldsplrthic md peg- 
matitic & in the zone of feldspathization should be directed toward 
outlining unfoliated, mica-bearing pegmatite bodies. h fern surfnm 
trench= should show the type, grade, and amount of mica present. 

The pegtnatite deposits in which mica is orient4 so as to give n 
crude foliation are not considered to be a favorable host rock for mica 
of commercial size and grade and do not warrant extensive exploration. 

Some prospecting for economic deposits of vermiculite is recom- 
mended .along the contacts between pegmatite and hornbtendite or 
py roxenita. 
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