
FUfrnER BAY, A L G S U  

Jaa. J'. McDQue5IU 
Goo logist 



ADMIRALTY-ALASKA NZC KEbCOPPZH-COBALrf' DgPQSXT 
-7- . . - . c  .--- 

FUNTER W 3  ALASKA 

LOC ATLWM AND ACGE3GZl3ILXTY --- --I 

PEIYSICAL FEATURE9 AND CLIMATE .-- *CU-. - . -UIc , -  

GaneraL 
Rock Type~l 
Description and. Or ig in  
Al . te  r a t i o n  Auraale 
Stiruature 

a '  Charaater af  the Mineralizatloa id 
Expla~ation and Sampling 
Ausays and Reservee 

CONCLUBIONS AND RECOMMENDATIONS 
.-C).IP-- I-"- 

Cores Loge. 

F - Isornetrig Block Diagram of  FunGer Deposit. 
F2 - Underground Geology (F2a) Surface Geology. - Regional Goologllcal ,& C l a i m  Map - Ansay Map I 

F5 - 3ketch a f  $ulpkldet Oatrurrencee 
FQ - Crass Baat ione t o  uocompany FZ 
P 7  - Regional Fault Hap 



R E P O R T  --- 

FUNTTR BAY, ALASKA 
'ICU 

XNTROgUCTXON: __UP_ 

Tho w r i t e r  npcnt approximate:Ly 2-1/2 months, com- 

mencing Februarby El th ,  1954, a t  the Funtor Rny deposit. During 

%hi# time urldexaground diamond d r i l l i n g ,  dosigned t o  t e s t  the  

aoppar-nioke2-cobalt cleposf t, was aze t%vely  in pmgreas ,  and 3.4 

d r i l l  holes ,  t o t a l l i n g  about 1355j were aoriqfLeLed, Partial rs- 

a u l t s  of several h s l e ~ ,  totalling some 350°, oc~mpleled after 

t h a  writor left the proper ty ,  have been made awail.ab3.o. 

D r i l l  sore  w a s  logged and underground pes lagy  mapp- 

ed. Due to an unu~lua l ly  heavy snewfal l  t h e  o l d e r  u p ~ e ~  workings 

eauld not bs examinad, bat those su~f'ace ou tc rops  Free  of snow 

Speolmenn and aa1npJ.e~ were taken from v o , ~ i o u s  gartrs 

of %he Qepoait, Bp3bts of the Y.atter have been made available 

t o  both W. 9. Pskowiuh andto tho W. 2. Bureau of Mines a t  

Juneau fop checking purpasos. UnBw a g ~ e e m e n t  no d r i l l  core 

waa sampled by t h e  writer; however, o m a l l   sample^ sf var ious  

rook types  o n o u u n t e ~ e d  in t h o  cores  were r s t a i n c d  for p s t r o -  

graphic e t u d y .  These speaimens tirere r e l a t i v e l y  unrninera l izef i ,  

anc3. in n o a t  auaes were fragments ov small splits of' broken 

corn, Ae a t o t a l  of about Idt t  such matorial was r e t a i n e d  re- 

covery was not notioeably of foc tod .  

IL muat bo ~emarked kh8.t goo log ice l  ln formaf ion  
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oancarning Lke propar ty  is s t i l l  Far from complete, HOWBV~W, 

the writer P e e l s  assured t h a t  a l l  ooncrc to  infnrrnatlon avail-  

abbe hag been inco~poratsd i n  Lhliu repor t ,  an8 angv d,iaor~epnn- 

sies which may arise have a.8 y e t  no obvioun founda t ion .  Gee- 

l og ica l  information, beyond t h e  scope of tbs usua l  p rope r ty  ex- 

aminntian r e ~ o r l ,  i a  o f f e red  here  o n l y  because it is F e l t  t h a t  

much af  Zt may bo u t i l i z e d  fn f u t u r e  o r e  search. 

AC KNOWI,EDCZML?NTS : ----.-. 
Tho a r e sen t  d r i l l i n g  program was undertaken by W ,  9. 

Peksvioh,  Manager of Admiralty-Alaska 6o ld  Mining Gomyany, and 

was undel* the  imrnei l in te v o l u n t a r y  a u p a m i a i o n  o f  the? U,S. Buroau 

of Mines at Juneau, Lo whom npeciaP acknok.~ledgment i c  due. Work 

WE~R C I $ ~ X ) ~ ~ . B ~  out 853 a n & e ~  the  t e ~ r n s  of f),l.I,E,.h. CclvlCract XDM-Ei: 

147. 

30th the U.S.cI.3.  and T a r r i t o r i ~ t J .  Department of Flinee 

have cooperated. in the  present development and have a f f e ~ e d  

he lp fu l  suggest ions. 

Acknswladg~nent is a l a o  duo Aaclo Pckovich, General. 

Fopernan and watchman a t  t h e  Admiralty-Wlaskn property, f o r  hi8 

aeaistanca, Brian J, Burbay, graBuata p e t r o l o g i s t  n t  t h e  Un- 

iverafity OF British Calumbfa helped with the identff?l ,ua. t ion of 

ttlf l ior~ i l  e 2.n t h i n  eerslion, an8 made several ~pectrographic and 

X-ray determinat ions.  

LOCAT1:QH AND ACCESSTBftZTY: 
-ccI.f.UI---sCI_WI_WI--~- 

Ths prope r ty  I s  in t h e  Admiral ty Mining D i ~ t ~ f ~ t  at 

1otlgit;uds 33b0 51' JOtfT.l . ,  l a t i t u d e  58'' 111,1 I F j f l N .  f t  1 s  on 

tho ectuth siCls cf Punter Ezy along t he  w e s t  cas.ot  of Mansfiabd 

Peninsula which forms t h e  northorn extremity of Admiralty IB- 



land ( s e e  eneloned. Map P3). 

Funtcr Bay f e l$ miles w e s t  of Juneau by n i ~ l i l r s  

and 55 miles by boat,  and i e  adjacent t o  a eoastwiue ateamship 

larie, Th.ebay is wel l  protouted, an4 h ~ t e  a harbor  su i tab le  

For  boats of any s i z e .  (3.1 A t  present ,  l a rge  b ~ a e s  have t o  dock 

aoms a the b ~ y  at a f i s h  oannerg, ialtklaugh during 11bgb Gidcit 

Bnma aucaesa may be achieved by docking a t  a r e c e n t l y  erected 

Fishcrrnen'a whaw(f on tho AdmiralLy-Alaska. s i d e .  

Most sf t h e  Admiralty-Al-aska bu21dings a re  i n  a 

s t e i t o  of' oomplete tlisrqepair, a l though sevtsml, inc:tucIing a 

~rnaI.3. bumkhousa, could bc renovateft. 

Access to t he  deposit from tha  bench is affo~ded 

by 3000' - narrow gouga r ~ i l w a y  routs r unn ing  sou theas te r ly  
13. 

~ ~ I P O U H  a flat to t he  base of Raber't Rrsrron Mountain, "cbe by 

? *  1-1/2 m i l e  - trail termfrrating at; the  6-man mino oamp at 11~50~ 
IFU 

elevnttlon. A small. areal trsmwny La w e d  to transport sup- 

pZ?tea from the rai:L~iay terminus ts this camp. 

The praper1;y 1s an t he  Wo.r Eagh Exten~fan #2 min- 

e r a l  claim, which 2s one of w group of 20 olnirnrs staked around 

t he  n i c k e l  deposit. These have Been aurveye& and a~provef l  For 

patsnt, which is expata i l  t o  be Zseuea this surmer. A t o t a l  0.P 

120 claims, 19 of thorn patented, are he ld  by Adx1iralty-A2aska 

in t he  area. 

(I) S.p, W o l t  &J.M. Mose, 
R . I .  Bulletin 3950, Mov. 194.6. pv 2 ,  
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PHYSICAL FEATURES AND CLIMATE: -- 
"A&%iraLty is one of tho Wger islands sf Rauth- 

eaaCc3.m Alaska, T t p ~  maxirnum firncnnions s l i g h t l y  ax- 
oeed 90 by 20 milan. InIan4 chnnne l s  bettgecn t h e  fs- 
lands an8 tho  mainland a a  w e l l  as between the i a l a n d s  
themselvas are %he result OF g l ~ c i a l  action, ~ h l c h  is 
alrrs r e f l c e t e d  in t h s  LopopraVpby of the  1~. nd. asrsa. 
Robert Barron  P e ~ k ,  just bsck of  F u n t e r  Bay, 28 an 
elongated maea t h a t  rPaes abrugt2y firs3 n n e a r l y  F l a t  
bench sf glncZnl moraine t o  nn s l t i tu .de  sf more than  
7,000 f e e t .  

Tho area 1s oovered with a v i r g i n  ntand ~f hem- 
Jock and  spruce with diameters  as great as 2 f e s t .  
Beoauoo OF tho t ~ e s s ,  the underbrush aP nialmonberry 
and d e v i l  club 1s n o t  dense except where heavy a l i f les  
have occurred. 

OocasionaL outorops o f  rock  occu r  below 1,800 ft., 
b u t  m o ~ t  of t h c  m a n t a i n s i d e  is cowsped by talus. 

The o l i w ~ t c !  in tho Funtar Bay assa. i s  a i r n i l a r  t o  
t h a t  of Juneau,  whero annual precipitation avefages 83 
Inches, including 109 inoheo of anow. The megn snrmnl  
temperature over a per iod  o f  43 y o n r s  is 42.1 B ,  A t  
#ear level t h e  temperature ne:hdnrn drops Lo OOF. in %he 
wlntar ,  and snow rarely remaine Long e x c n ~ t  a t  high 
elevations. Year-araund mining  oan  be dona , "  (2) 

dur9ing February and March of 1954. 

Bf BFORY AND PRUDIJCTION : 

The propar ty  has a 3ang a,nd v a r i e d  htstory. 

"The Admiralty-Ala skn GuZ$ Xinlng  Ca, acquired t h e  
p ropor ty  as a lade-gold prospect  i n  1918, The Her t i e  
nickel-oopper l ode  was d i scovered  in 1919 and. nsmed Par  
J. B, Mert ie ,  Jrb. of' t h e  Federal  Geological  Survey, one 
of t h e  d i sosver s ra .  

Henry M.EaBin, consulting geologist, was engagad 
by the company t o  inve~tiga%e both the go:Ld r~nd the 
nickel-copper potcntlalltics of t h e  p r o p e r t y ,  A w a  re-  
sult  of  hi^ examinatfon, %he Mertis  lode  was explored 
by 9 dAarnond-drillholes and a 126-foot orosecut aclit, 
Tbe rna'tarial produced In cfriving t h e  a8ft wna used i n  
m i l l  t e a t s ,  and the ooncentrntas obtained were 11Cf liz- 
ed fa  smelter  t e ~ t n . ~ !  ( 3 )  
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REX3IOMAL GEOLOGY: oontd. 
.I*.I .LI 

Faulting 9s  common in t h e  region. Readily recog- 

nizablo, on theground an8 from a i r  photos ,  nro severa l  d i s t i n c t  

systems, the most notable in tho E'untsr area being a northerzet- 

e r l y  striking group belicved t o  bo nea r  v e r f i c n l ,  and a north- 

westerly striking group of bedding f a u l t s  p a r a l l e l  or cu t t i ng  

a t  ,z s l i g h t  angle t h e f o Z i a t i a n  of the s c h i a t a .  (See map). 

Prominent  surfaae ileprosaions mark %he r~tlroface t rs .oes  sf some of' 

these   fault^ anti sevsre l  of  t h e  main onee have nppsrent ly  been 

name& by Enlrin, i . e .  tiPatterson and Ottar C~rtek"  faults, 

PARAGGNEIPSC HI 3TGRY : 
-------....I 

In a ainpll%ia& form ths Pollawlna age relations 

are  reoognlzad, gpec ia l  attention is paid to dyke aria a i l Z -  

Xhko b o d i a s  whhoh have an8 ~113. hala s o l v e  otrtlctura.1 probJeme, 

1 .  (1) &.pxnic ,aetamorphisr~ of Faleozoio sediments and volcenico - -- 
and aeaociatod folding. Product ion of an anticline i n  

t he  Funter area, ths a x i a l  plane of whlah strikes north- 

w e s t  and plunges a m t h e a s t  at n low anglo ( see  plnta 

U.B,E,S.  Bulletin 936 - F'g onofoset l) .  fncludad I n  tho 

ee<Xlmt3nGr~ a.ffecte8. were e l m a l l  sibl.-lilre P e h a i t b c  bodies 

now hlgh3.y alterecl and skiotjl.l?g fel i lut- ion rslmfbnr t o  the 

@nolosing nchiste. 

( 2 )  Barren B u l l  quartz naqueezed o u t u  clu~fng dynamic metamnr- 

phlom and now found c h i e f l y  along planes of' f ' a l f a t l o n  as 

i r r e g u l a r  l e n t  i c u l o , ~  bodles , 

( 3 )  tiydrothorrnal =Id-bearingquartz - yeins  injected aornlnnnt- 

3.y along a w e l l  aaf ined nor thonstorr ly  tren&ing Jo3a.t; nya- 

tern dfpping atesply  t o  t he  northwest, 



( 4 )  gt0bp weot;orly ~ t t r i k i n g  andeattic Bykes af  t h e  flRxclde!rll 

type, Elsowhero, uhiefly in the  underlying albdtie 

greenstone schiats and phyllites, diorites, traahyte 

a~rijl. lnarnblenae ( ? )  Immpxlophyre dykes, 

( 5 )  - 1r1t~t l~1i .o .n  of o l i v i n e  grabbro pipe with r e h t e d  thermal.  
__U 

a l t a r a t i o n  of surxlounding alurninous quartz-muscovite 

achists t o  proclusa a fe ldspar  acsrdf @ r i t e  ho rn fe l s .  Re- 

act fen of gabbro with wa31 rocks  producing varioun basid 

and acidic phases h e r e i n  grouped unaer f i2n t rua ive  Corn- 

pl .ext~ .  Deutoria u l t  orat i o n  within gabbra mass. 

6 Freoipitation of IimagnmticH or diuneminate&-type BUT- 

phidea . 
(7) sntrusfan a long primary J o i n t a  in the g ~ b h r o  of granitic 

t o  a p b i t i c  dykes with thet assoofat;ed small ssoale a l ter&- 

t i s n  of the gabbro on e i t h e r  wall t o  a d i o r i t i a  type, 

(Th ia  a l t e r a t i o n  l a  r a r e ly  the case with t m e  aplite 

dykaa) , 

(8) UCI-YICW.-uc R e o l n o e m s n t ~  l a t e r  m l n s r a l i z i L  nolutiona of both gab- 
"CIC -- - 

bxbo mil, achiste, forming t h e  more maesive type ocrpper.- 

nickel l~ulphiae  bodies, and l a t e  aa1cit:e with rsbfghtly 

n i u k e l i f  orous pyrite. 

(9) Well  marked but snrall scetlo faulting of ackLe9;e an& gab- 

bro pipe.  

(1,~)) Rear csurface bxfdiatlon of gabbro with h a c k i n g  of nickel.. 

MINERAL DEPOSIT: 
..--__I_Y 

The deposi t  ae i nd ica ted  t o  d a t e  is in theform of 

a mkneralizad o l l v f n a  gabbro pipe plunging at a varying 



but g e n e m l l y  low angle t o  the f3out:he~at. 

The pipe ,  thought  t o  be oontrollo8 by x similarly 

plu.nglng fala in t he  echf s t a  ancl pl.ly2llttcs whicl~ snelosc it, 

has been p a r t i a l l y  t e s t a t i  along i t a  plunge f o r  600' . A w e l l  

developed zone of a l t e r a t i o n  surrounding t h e  deposit is recog- 

nizad.. F a i r l y  centinuoua sulphfds ooncentration~ of both  re- 

placement and magnatls o r i g i n  are fauna both within the pipe 

ap in tho a c h i ~ t ~  near  the contact, F a u l t i n g ,  with displace- 

ments n o t  exceeding 1501, has cut t h e  p ipe  Into several bloaks. 

Thu asposit appears t o  be v ~ i d o n i n g  out nomawhat a t  

depth where ia relatad. but  spareely mineralized b a ~ t i o  IP~~FUESIV~ 

complex aaps t he  gabbra. Hare a l so  the  dimensions of the alter-- 

atfen aureole Increase. 

Although assay8 covering r e c e n t  drilling are not yet 

\ available,  t h e  o v e r a l l  grade of t h e  deposit is at111 about t h a t  

indioated by earbllor work, it. c ,  about  1% cambinfrd nickel-cep~er, 

Small  but seoovsrable  amounts of cobal t  a r e  present. About 

!j80,000 tong of m i n e r a l i z s d .  g a b b ~ o  i s  ilncTllea2;ed t o  d a t e ,  or 

about 1500 t o n &  pe r  v e r t i c a l  f o o t .  Ths grnae coultl be inoreas- 

ed by 50 P;Q 70% by eelactive mining  sf 11'3 to 3/2 of the p i ~ e .  

The depoait nkauld cont inue  on in depth u n t i l  fiorlously faulted 

off, or unkil. in%erseatfng B i o r i t e  oomrnonly ~ssocfated with 

suoh deposits. 

Rock Ty_p_oo: -A - 
Only the major rock  type^ encountered have been ex- 

aazir?ad by t h %  writer, and the patro%sgfioaL atudy waa f a r  from 

exhauetive. However, it wna bornplete enough t o  classify the 
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~chdsdC. ! % l o r i t $  e.ncl g r a p h i t i c  or &rgil.laceous echlste 

and phyllitas are oomrnon. The gebbru i a  go f ~ r  re-* 

( 2 )  Baslo Intrilsioe: T h i s  i s  B o l i n n n t l y  n m o d i u ! ~  grained 
.Ilb.l.-PU.---- 

o l l .vkne gabbro, a l t h o u g h  gradat Lonu f a  compo~ition and 

gra in  s i z e  Gru r ) ~ 4 8 8 t l % .  A ~fnf?~j .~l : len of' t h e  g~;clbbro taken 

Prom lowor d r i f t  near  supvny ~ln"carsn #93 Ba described RB 

S l i d e  $2. A dark, e q u i p r a n t ~ l a r ,  igneoun-textured 
unfoliatot.1 r o c k  w i t h  average s p e c i f i c  gravity OP 7.1 f 5 )  
and grain s i r e  greater than l k  m i l ~ i m n t e r s .  The 31~3.n m t n -  
erala p e e a n t  are - 
(1 UU.vino - - - - - 2 V 90', t e e .  chh. ry8ul i ta  
( 2 )  Pyroxene - - - - - 2 V ,- r.jrao, ( '84) i . o ,  . & u T e  
( 3 )  Amphibole - - - - 2 V = go0, - smiil+nction 

angle ,  
pEaochrsio XSpkL t o  zed. brown, 

Its nompomition is clone t o  Taobnrrnalcite ora HaetLn_~a=. 
LIIIB-.--wp--LsUU 

Amph1bol.e is cornrnotzly r t ~ e e d  by c h l a ~ f t e  sr mtstnLlics 
so t h a t  orlly residual cle~svage remains. 

4 )  PlagloaZase - ponitivc r e l i e f ,  c l o s e  t o  --.By inbradorite. - aornmon vt3,rioty. - ultra blue b i - r e f r i ngence .  
7 )  MetaXlbcs - appear t o  kavc ~ t ' b c k c d  t h e  o l i v i n e  - 

may 'Do raainual rnagnet3.t~ in par%,  

The rack i e  an o l i v i n e  r i c h  gabhso cornpo~ect of 1605 
plagioclaae, 40% o l l v l n s ,  and t h e  r e e t  by t h e  remaining 
oonntituents. 

Othar Cypes include the  fsl2awing: 

A 1  Xedim gra inad  g~anltlo dyke eut1:ing o l i v i n e  g a b b ~ o  - 
S l  prominent near  survoy s t f i t i on  193. Co m p o ~ e d  o f :  

(1.) Albitic p b g l . ~ ~ o l n s o  and soma o r t h o c l a s e .  
( 2 )  Cuartz - a o r s m o ~ % e ~ . g r o k ~ n  g'iz%=IT ~ l t h  t h e  

- m s n a ~ .  
( 3 )  ~xtcnsivo Chlorite end csrb* ~ l t e r n t i o n .  

w- .- 
The rock could be classed a s  an eplita. T h e  oon- 

trnctw with t h e  wallrock is dicr t inct  . T k ~ ~ F r ~ o l t ~  gn1)bro 

( 5 )  see.  test by UDS.8.M, Juneau 
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i c l i  a l t e red  l o c a l l y  t o  a dloritic t;ype prssu!nably 8ue to oon- 
tarnilnation, snd g rade~ l  over on  both ~ ic lo s l  t o  an o l f v i n s  gab- 
brla. (This nlkerntlon is rare: ly tihe cnao with t r u e  apltttefl). 

#1 - '!RudderH dyke exposed f n  sou th  crosacut near U13 collar. 

Thle rook 1s light greyish b ~ a w n  f ine--grained dyke 
  auk cutting a h o r n f o l g .  It has a marked ch i l1ed  mar- 
gin ~ n d  is unfoliatod. Pyritio mXneraLLaation is com- 
mon. Pyrrkotite may be present .  In thin a o c t f o n  i t  is 
r f e l t o d  aggregate of feXtIap&r laths, w i t h  oarbsnate  
a l t e r a t i o n ,  n faw g r a i n 9  of  q u ~ r t z ,  ~ n d  an un i3en tS f i ed  
i s o t r o p i c  mineral .  The f a l d n p a ~  (making up 705 sf t h e  
pack) is moat; oomrnonly uzmm, o r  twinned on the 
Carlsbad W, but oacasionnTZy albite twinn ing  may be 
seen, Relief l a  about th t i t  crf brz .$ss  I n & i c s . t ; S n ~ ~  ande- 
s i n e .  IncluCted as &ge b:Leba in t h e  matrix is a, 
orless iaotaopic mineral with a low poeitive r e l i e f .  
It is naw axt;ensivsly a l t e r e d  by earbonatra, gmall prisms 
of --- eoidate ocuur aa al terrstfun products ( T )  OF t he  feZd- 
epar . 

' f i r 3  r ook  is thought $0 be an &It; ored  cxnfic?s9te, i . o .  
a meta-andesite. 

l l l Y I U P 1 0 0 . -  

#2 - Seat ion  of d r i l l  cape Prom medium grained f i i o r l t f c  t y p e  
rock earnpasing aentral $0 fee6  o f  hols ULO. Eigh%er 
aolored t han  basia rook encountered elsowhere, due to 
excess plagioclase. Composea of - 
(1) olzvalle 

IU-L 
- ( S ) ,  2 V = $00 - probably hyzaloaid- 

s r l t e  er.t;rongly f r a c tu r ed  w i t h  small 
amount of e s ~ e n t l n l z a t f o n ,  

(4) Chlor i t e ,  oarbanate, and b i o t i t e  plug meQollics. 
Paragenesia olivine ;j. p1;tgfoaXans 3 nugite. 

The rock should be o a l l e d  a l~uco-olivine-gabbro* 
A useful :locnl f ' inld nams w a ~ ~ l a  be iizwhbbro. --* 

$3 gec t ion  of B~ill oore from f ine-gralned d i o r i t i c  
t ~ e  taken i n  U7, d i r e c t l y  above UIO, a t  192 f e e t ,  
S imi lc~r  in ax;paaranes but; f iner -gra ined  than  #2 ~tbove.  
Cempa~od of - 
(1) 2 vnriotioe of Pyroxene f40$) 

(a) H a ~ s ' b h e n e  - parallel extinction, 2 V = 90°, 
+ x ~ ~ p l e 6 6 ! h r 0 1 . c  with X an6 Y plnlcish 

grey and' Z colorless, 
(b) fi.ug%tt3 - 4-50 extinction, ( R + ]  ophitboally 

e i ~ l o m d  plagiaclsse. 

( 2 )  -- 0liv: lne - 5% or le sa.  2 '1 = 90' indica ted  Mg rioh 
v a r i a t y  , 



( 3 )  P l n  , i o o l a a e  405, X' /. 010, s ,  = ?Go, $.R, an7u 
+mwni to. 

(4 )  i0$ - may ha nj .ckellnn type as l .ndicos are 
n i g h t l y  high Sol? n o r a s l  tala. 

( 5 )  Metal.13.o~ F$. 

The rack 9s  a X~lor i l te  1.e .  in 'csmed2ata between 
a Nori te  and a Gabnro, Thfn i e  thought t o  be Lhs re- 
~ u ~ t O f l . ~ o n t a r n f T i ~  of  FA ~tabbrron bg a nearby r~aZZrook 
or inolusion and i a  be l ieved  g e n e t i c a l l y  related to #2. 

!/ D This f a  a n e a t i o n  of  d r i l l .  co re  taken about  15l 
along UL. Xt i a  reprenentiat ive of the  ooarsa grained 
feldspar type common as an a l t o r a t i o n  aureole  surround- 
Zng the pipe .  Perfectly devolopcd fe ldspar  grains up 
t o  3.14 inch in diameter and showing Carlsbnd %winning 
aro camman n n 8  in some canen makt3 up as much a e  ?a$ of 
t h e  rock mass. Fine-grained g ~ a y i s h  brown material al- 
t a ~ n a t e s  in bando w i t h  thi?  grayish w h i t e  f e l d e ~ a r .  Thie  
banding i u  parullol t o  t h e  f o l i a t i o n  of' t h e  ~ c h f e t e  and 
i s  bellevcd t o  be the rernhzins of  sectirnentasy handing. 

In t h e  only thin section prepared t o  d a t e  only a 
srnal.1 amaunt of' the Feldspar i a  ghown. I% is ao high- 
ly a l t e r e d  that identifioation 2 8  difficult. It i~ ten- 
t a t i v e l y  o a l l a d  o r t h e o l a a e  o h i d l y  f ~ o m  mugascopic exam- 
ination sf t h e  r e m a i n d e ~  of t h e  oo r s .  

Bands of quartz and  a mine ra l  whioh  shotda 9eotsr- 
iaf t w i n n i n g  andTibs low r e l i e f '  are preaent, The latter 
has been al te red  by s e r t c i t o .  Wev~rthelaes 1% has the 
d i s t i n ~ t i ~ € ?  appearance of Cordier i te  and as aush the 
rook is termed a f e 2 d s o a ~ - = m g  -- horn ie l . .  

The hornfs fa  %s believed t o  have developed by t h e  
t h e r m ~ l  a l t e r a t i o n  of t h e  nchistoae equivalent of' a a i l -  
ioeous argillite. T h i s  is a type ooolrrrenee. Comlier- 
ite has of'%en been quoted as present  in t h e  thalra~lZ HIF~%--  
arnorphla ~turoolo  of qabbros o r  n s ~ i t e s  inCru8kng ailfo- 
eom,  argiXlaoeaus roo lca . 

A sect ion of the Brown Sill, of some uos a e  a 
masker hs r l zon ,  ~ h ~ w e d  I t  to be oomposed of a f o l i a t e d  
aggregate of  q u a r t z ,  a l b i t e ,  c h l o r i t e  and muscovite, 

Thc l ooa . t ions  o f  the rock Lypea described are shown 

on crosa-sections accompanying thZa repopt .  



DESCRXPTTOW AND OHLGIN: 
P - 

Tho whole gabbro p i p s  o r  e n ~ i o h a d  por t i ane  s f  it are  

sonsfdared wa being of possible commercial value,  

From one contac t  near  its snfstsrrs and upper e x t ~ a r n i t y  

the r n i n e ~ n l i z e d  g ~ l s b r o  Aspasit wa.3 b t ~ l i s v s d  Go be in theform of 

m a131 an& l a t e r *  e x p l o r ~ . t b a n  wag c3.lrcotod wi'th t h i s  in m4.nd, Re- 

sults ~9 severa l   hole^ designed t o  i n t e ~ s e c t  it along its propas- 

ed ex tens ion  werw nat sncouraginp.  The onc ho le  whicn d i d  i n t e p -  

seeti the body would probably n o t  have done so had it r a n  $rue t o  

its o r i g i n a l  survey BncZ n o t  r~andored  up?m.rd an upp~eciable arnourit. 

It w a g  no% until the tf. 8.  Rureau of' Mines made a ppoper survey 

(publiahe8 1946) t h a t  the depoait w a s  shown I n  its t r u e  perspect- 

i v e .  A l l  other  oon tno ta  so far observad cut a c r o a a  t h e  atti-- 

%ude of the s c h i a t ~  ra ther  than g a r a l l a l i n g  1% as d i d  the upper 

contac t .  

Result a of ax:!. work t a  date  indllcato the d a n o s i t  2s in 

the form of EL pipet There 9 a  still no real nvidenae t o  the oon- 

Lrary (aeo  Diagxpam #1 Pockat) .  Similar boaios could w a l l  Lio 

along regional s t r i k e  t~ the northwest or aoufheast, but as y e t  

t k e e e  lmva n o t  beon Found, 

The gabbro ahowa, in mast C B S O # ,  a d a r k e n i n g  and 

slight 8ec:reaee in grain s f z e  near its con tao t .  In t h e  centra l  

p o r t i o n  of t h e  d a p s e l t  gra3.n s ies  up t o  1/2 i n c h  i a  s c o ~ ~ i a n a l l y  

eviAsnt, a l t h o u g h  t h e  average is about  2 mth2l.lmeters. 

Within the intruaiva, and napseia3.Jy nea r  it8 oontacts, 

rook gradatiana scour .  To date  t h i s  is aviclent only in d r i l l  

ho lan  U? an& V7 w h o ~ e  f ine-gra ined  rook unito occur .  Theae in- 

clude %he basalt, euc~ita, white gabbro ('? ), brecel .atad h o r n f e l e  

Lnal t~a ians ,  and extensively a l t e r e d  silffieied rna%erlal, 811 



aro thought to be S ~ r g e l y  near-con,tact phnrca r e s u l t  lng f porn 

eontaminatLon af  the  gabhro. Banding resembling flow l inon  

i g  present in aome of t h e  Barker material. 

Tha gabbro is w e l l  J o i n t e d ;  but In s o  many Birec- 

Lion# t h a t  daminant ~ o t a  have not  y e t  been rccagniznd ( see  

Map #2), Talc aeams arc common along Home j o i n t s .  

E:l,ongated or ttGsar-d.ropn blebo of calcite rfmlmeil by 

white t a l a  a r e  a common rsnGure in tho gabbra, especial1.y in 

t h e  core of Ug pnd ti7. Xhs b lebs  are o T ~ o ~  1Snentsd and in 

many sase3s p a r t i a l l y  ~ e p l a c e r i  by copper-nickel-iron suXplzides, 

AZthaugh they are d i s t i n c t l y  amygdn.2aidsl i n  agpesrance, they 

prabal3ly repzleaen'c some form of deu t c r t r ,  o r  a . l t e r s l i o n  of 

f e:Ldspolr or olivine. Within $he pipe  cerlsormtizat;S,on fc3 

widespread. 

SrnaLk_uno~ientad inclusions of' hornfels and undlgest- 

ed ( 7 )  quartz gobs are aommon within 20 P o e t  or t h e  o o n t a a t ,  

Madturn t o  f fno-grained whits o r  U g h k  brown upXiLo 

dykes f i e  de~eribed unclar "Rook Types" a r e  accaaionally found. 

both wfthiin the gabbpu and eurrounriiing hornfe l s .  They are 

never  more than a s v e ~ a l  inches  I n  w f a t h  and havo n l t e r e d  t h e  

gabbra within an inch of the con%wot t o  n. rock rasembllng e. 

d i o r i t e .  Whsra ~ Z a ~ r l y  observed in t h e  lower  orussou$ m e  o r  

these  diykee appears to octcuy~y a sX11g2e and r o m a ~ k n b l y  f l a t -  

~turfaaea primary J o i n t  in t h s  gnbbra an8 has rrn a t t i t u d e  par- 

alleling the unds r ly tng  schiet contac t ,  

01 nu small importanae t o  tho  understuniilng/ s o l u t i o n  
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of v~triaue problnms eonr~ottscl  with tho Funter pipe ie the fe ld-  

ba-par-csrd.ierito al.i;era,tion au reo le  ~ u r r o u n d i n g  it. FIhere en- 

aountcred fn farmer d r i l l  holes t h i s  rook was sorne%ines logged 

as a gnei~s, or csnnidered  par t  of t h e  intrusive, Bosides t h e  

pntcsenee sf' cord la r t l t e ,  previoufil-y ciescsbl'ued, vlhfch woul.A tend 

, to  prove t h e  case, the  f ol.l.owing i~;: o f f e r e d  as f u r t h e r  evidenoe 

to conf i rm i % ~  ~ x Z a * t ~ n @ e :  

(1) A11 diamond d ~ i l l  coro o b t a i n e d  by drilling nway f rom Lhc 

B e p o s i t  and aerusa ci;rSko of the  schlstn nhowed n ~IYICIR- 

tiortal change :from h o r n f e l s  t o  qu~rtz-rnusccW.2;1? a ~ z d / s r  

c h l o r i t e  p c h i s t ~ .  Thf s c h a n ~ e  Tfraa a l s o  no ted  In t h e  crons- 

aut whcra an increase  3.n le ldsnar  g r a in  s l z c  was ev iden t  

as t h e  pipe was neared. In mant uasas the  zone c8n be rcc- 

ognized ae extending If-o f e e t  away Prom the  pipe (mar@ o r  

! '  Lese depend.fng an country roolr, sf z e  or pips ,  e tc ,  ) ,  

( 2 )  Wolea U6, U12 and U33, d r i v e n  p n r n l l e l  o r  a t  A small .  ang le  

9;o t h e  Po13 s.tZon, rtrhowed. aimil13r g rada t ion .  

( 7 )  Within severs1 f e e t  of t h e  gabbro ccntaat t h e  bandtng In t h e  

hornfels, striking toward t h e  gabbro, 1 s  o f t e n  complstely 

b u t  gradationally obaoursd and. In its p:h-ca o v e r  srfinll areas 

an igneous fex.Lurea brown b lo t f ta -beaping  rock resernbl5.n~ n 

a f a ~ j . t o  hna deveLuped. 

4 The rock is not present  in Rny of t h e  major  surface  out- 

erop& examinad by $he wrttsr and haa not been pr*avioualy 

mapped or described. (6 )~o i :~eve r ,  ao Wtosurfnae contact 

overburaon, i t ;  may still a x l s t  as a narrow r ing ,  

( 6  ) Yep~onal. c:smmtlnicaGion w i t h  Pe te  Stal.nsbury, U.  9 , f ' 3 ,8 , t7un~~u ,  
who is n l e o  of t h e  op in ion  t h a t  t h e  aZLcratSon au reo le  axicta, 
indfcated t h ~ t  the highly weathered Hf'ootvrallfi a c h i a t a  Fixat; 

.\,'J 
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fntesrast ing t o  nube, in view of #4 last, is %he 

apparent imc~enea  in s i z e  of t h i s  aureole on the 1450' or lower 

l e v e l .  Other Factars oonaidered, t h i s  9 s  bs l l eved  to refleot 

an S n o r ~ a e o  in uize sf t h e  intrusive. 

To gave time, most diamond QrSlX h o l e s  were atoppecl 

on entering hornfelfi ahowing a o o n s t a n t  banding attitude. Unor- 

fented hornfsleic l n o l u s i o n s  near t h s  contact a r e  common. In 

this ea#a,  the h r g o  felQapar g r a i n a  a r e  usual ly  lacking - per1- 

haape oxplainable by some theory  of progreoalva matnmarphiem. 

Xn many instanues the h o r n f e l a ,  no weal an t h e  un- 

nffeated ~chists, ahaw very  small values in capper nnd nickel. 

This oan easily be explained by their r a l a t i v e  proximLty t o  t h e  

mina ra l i zod  gabb~o aa w i l l  be shown l a t e r ,  

Agaurning t h e  aureola theory  to hold, the gasitlan 
' I '  

of the halrpnrale han helped provide a wo~?kn%jle waLuLion to t h e  

faults 80 far sncounterod, 

Pyrite alteration para1lel.s t h e  hornf'els in mast 

respocta,  but as small amounts are acatt~red threughout  t h e  en- 

t i r e  Fun te r  area, ZacalizaLi~n is more &SfPicuZt.  Aoesrding t o  

td, 9, Pekavioh, g ~ k i n  oonsidelred s h T b o l P i c d  ca.p~ ' '  extending 

a long regional  s t r i k e  to the  northweat and southeast t o  be a].- 

teratian due t o  underlying gabbro. Tksae have no t  ye t  been 

invenligatad. 

Tkua it i s  recommended t h n t  Lheae e a s i l y  recagniz- 

~ b l e  ~lteratian effects be k e p t  in mind with  regards S u t u r e  ore 

( 6  con%&. b'rsra p.  14) eo~cauntsred nea r  t h e  uppor Mertie A i l i t ;  
G O U ~ ~  be of t h i ~  tyeo, 



The major a t m o t u r a l  clor~trol  o f  t h e  Funtar pips  

Ze be1,iev'ad t o  be a fnla in t h e  sohists p lung ing  to t h e  south- 

$net at an angle no t  exueeding 30'. This h a e  an nnster ly  corn- 

poncnti ~ l i g h e l y  g r e a t e r  than that &own by Reed f o r  h i 8  region- 

al f o l d  axin and l i n e a L i o n  i n  $he ~ a h i s t s  (See  Map Fg), 1ntey.l 

aaction s f  t h e  f o l d  by small fnufto may have helped locaEizo 

t he  in trus ive  gabbro. 

Surface and underground in fo rma t ion  1 s  n o t  near- 

Iy asmplet;s enough t;t, ppova t he  above. X t  Z e  p a r t l y  l .nferrea 

from t h e  ob~erved r e l a t i o n ~ l  of rnfnor re la ted  f o l d s .  One such 

f eaturo,  ca l l ed  tho  "Tugger Foldi', as shown in S e c t i o n  MI, ap- 

pears t~ a o n s t r i o t  t h e  intruatvo. However, I t  is no cornglicat- 

ed by small aca le  faulting and quartz i n j e c t i o n e  t h a t  i t s  exact 

relation oould not be ohswn, Sfhall, near l@ocl$nal. f o l d a ,  ao 

mappea In t he  uronscut, are common. 

A slight nteepening of dip nsax t h e  Sntrmsiva is 

genepal on the surfaoe and underground, No important ahange in 

a t p i k a  has y a t  been notioed, al t ikough it hae been suggested by 

core o f  eeoeral drillholcs, 

L i n o s r  structuse an4 the atf;itla&e of t h e  s m a l l  

fo ld s  has  not bean o l e a . r l y  obsez*vell, Thermal me"cama~~e.lhism 

around tho pips  hae p r o b ~ b l y  a l t e ~ o f l  t h e  former,  

SmaZ'1 acale faulting i~ common over  the  e n t i r s  

a rea ,  QP greatest magnitude are a seri lae of strbtke PauXto 

which alp ~ t o e ~ l g  t o  the ~ A B L  ( s e e  Map F E ) .  Gouge zanen pro- 

duoed within %he baafc body give  an exaggerated idoa of tha3.r 
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rnovoment, However, they As cut  t h e  pipe Into a number of 

hlaoks and o f f o r  d r i l l i n g  difficulties, 

The "West F a u l t H  - wnich 9s near-vertical .  8 % r i k c  

f a u l t ,  reEald.ae9y fflsplaoen the n0rth0~63t side between I5 arid 

30 f e e t  t o  %he southeast with t he  horlzontnl oomponent be- 

l i e v e d  t u  exoeecl the v e r % l a a l .  T k i a  is indicated by a numb@~ 

sf f a c t o r s ,  none of which can as y e t  bo mathematically rnenaur- 

ad. As such those  incluRe dla~laceaent of' t h o  9u6dor dyke, 

whoso exact a t t i t u & n  is no% ye t  known, the h a r n f e l e  zone, arj 

i nd loa ted  in ~4 and. U 5 ,  t h e  Brown 3111, and the i n f e r r e d  base 

of t h e  p ipe ,  On t h e  fnu:L% nurf'aoe mull.ton o t ruc tupe  e i t h e r  

pftches ztt a very 303~ angle t o  t h e  s o u t h m . a t  o r  is horizontal, 

Tho '$East; F a u l t " ,  wh.fch f ~ l  the k r g e s t  so Par on- 

aaundgepe&, is sv iaen t  only from drlLl h o l e n ,  and when tapped 

b L  out off the water f low of t k ~  West F a u l t .  

The s t r i k e  of thf s f a u l t  is Sndfcated to be ~ 2 0 ~ ~ ~  

ss para l le l  t a  t h e  k?est F a u l t ,  and t o  d i p  u a ~ t e r l y  a% about 

60". Et i e  thsughf LQ bs a novmal f a u l t  with 89ight reZatfvs 

southeastern clisplaoenent of the o a a t  e2de. I t s  diaplaoernent 

fs thought  LO be a l i g h t l y  Jess  t h a n  t h e  nssumafi d%ame%sr sf 

t h o  intrrzerive in this Xooality, i . e .  200B-. - 
H g l s ~  UZI 113, U 7  and WIO pene t ra t ed  the  East 

Fault. U1 nnd U1I-l uould not g e t  through it, fn a&E caaes, 

with t h e  exoept ion  of U10, t h o  gabbro in%rua%ve ,  as previaunly 

known, was no% presen t  on t h e  a t h e r  side, fn its n l a c e  wn8 

e i t h e r  feldeysr-cordiarfte hornfcls o r  t h e  f 9nc-grt~lncd in- 

t su .a ive  complex ae already tlaficr*.tbed ahown an tho incltndod 

maps and cross-sections. U10 was  deaignad t o  p i ck  up %he 



faulted. e x t a n s l o n ( ? )  and Aid so proving t h a t  d l s p l i ~ o a a ~ e n t  wag 

not t a o  great .  1% ran through 'the silcle, of  t h e  p ipe  without 

enociun.t;srtng any Barious fauZting. 

A rsgisnal f a u l t  p fc ture ,  ag p r e p ~ r e d  from air photos 

by 14. Mihelfch, U.S .S .H . ,  Juneau, is included hers (9ee Hap F7), 

It roprseents surface traces of asaumwa f a u 1 t ~  as Indicated by 

topographic features. Tt should be stated k s r a  t h a t  by under- 

ground axgl.aration on the Adrnilr;a2'r;y-klan!ra p r o p e r t y  ssrvesw)al 

of these  surFaaej features havo beon pxaovcn t o  be thc  surface 

rspresentmtions of faults encounte~ed, and aa suoh may be use- 

f'uX %n predicat ing such f ea tu re s .  

Other faults as mappad are no t  t o o  imnortan%. A 

near  f l a t - Jy ing ,  gougelass f a u l t ( ? )  assonlatea w f t h  the  Tugger 

Fold, may havo sane sfgnificanco. 

The o r e  deposit ae now known cftnnot he a l a ~ f i f f i a d  as 

being 'typf cnlly magmaticit in arilgl.n, 'St~o, and poae ib ly  three, 

types  of' 1m3lncara3.izatlon a r e  rersog;nl.zed. 411 Rnvo1,ve r a l a t a d  min- 

erabe deposited d u r i n g  and f o l h a w i n g  t h e  ao l i&l . f i ca t l on  of t h e  

gab bro  . 
The moat aommon L a  the dissemknatsd type  belleve8 

Ga be Lats magpatic fn o r i g i n .  Small i r r e g n l a ~ 2 y  shapsd bleb~ 

of pyrrkokita with minor chaloopyrit~ and pen%Xandi%e i a  bnter-  

atiaally distributed among t h e  a i l i o n t e a  of the  gabbro. Xn 

loaal.  areae these may make up to 50% of' the  tst~),l  rook volume, 

Tha second t y p e  appears as circular o r  nlmona 

shaped gaba of pgrrhotite and pwntlandito with an ever-present 
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rfnl of c,halcapyrite.  These may reaah an incth in diameter. 

The tblrA t y p e  a o n a l a t s  of d i s t t n c t  vsfnle t ;s  and 

i~.regularu shaped gobs of t h e  same eulphides ,  somewhat, a l though  

nal; t o t a l l y ,  reaLpLctad t o  the contac% aroas. 

In view of t h e  f o % l o w i n ( ~  observations, t h e r e  cam 

be kittEe fen1 doubt that t h a  t D i r d  important type i s  o f  any- 

thing but l a t e  ~ e p ~ a c e r n e n t  origin. 

(1) The aplitia dykes within the  gnbbro were s b v i o u e ~ y  In- 

t;rud.ed after it had soJIdff2ad a u f f i c 2 e n t l y  t a  permit f o r -  

matIan af  t h e  j o in t s  they now occupy. Theso dykes, al- 

though g e n e r a l l y  only slightly minsrnXized themselves, 

seem t o  have dammed migrating ~ r s  solutions. In f r equen t  

oases they a m  distinakly veined and replnced by tho common 

sulphldes . 
i 7  ( 2  1 D f o r i e f o  an& horn fe l a  wall rock Sn@lusi&ne have been re-  

placed by gobs arid stringa~s of' masoive aulnhide. 

( 3 )  The hornfels itself has benn well. mlns~a2ized by r e -  

plaaemenl witthin saverztl fee% of the contact *- eo much go 

that I t  o f t e n  shows better values than  t h a  nearby gnbbro. 

T h i a  d l s t f n c t i v e  m i n e r a l i z a t i o n ,  in very small arnaunle, 

can be traced through t h e  hsrnfels and, i n t o  t h e  s u r f * s u ~ i n g  

wckists. The Brown gille are  Zikawiae vefnsd and rcgbaeed. 

The massive nTuggar High-gradell exposed only  in 

the baak a t  S t a t i o n  194, 58 believed t o  be largely of replac@- 

ment o r i g i n  and t o  under17 t h e  p ipe ,  A &  ahown in s e c t i o n  

it appearR near t h e  o ~ o o L  of a compibtcnted f o l d  wbare s t ruc tu ra l  

oond i t i ona  favorable t o  i$s emplaoement w c ~ s  nva9labl.e. AZ- 



"choagla not f;horoughly t e s t e d  as yet ,  i t  appears B E L U C F ~  shaped 

from t h o  rnongre lnforrnat ian available, A t  least 200 t o m  of 

m a ~ ~ s i v a  sukphide is contained in t h e  baay. %ha mass i a  eom- 

posed of about pyrrhotife, 10% chnlcopyri.tc, 3-5% p e n t k n -  

d i t s ,  and 3.9 pyrite. The ~ e r a ~ f n d e r  consists, where seen near  

f t e  Zswer o s n t e n t ,  of  uns@placed os llundigested~ fragmentg sf 

t h a  Brown 5911, on which 2% bott'oms, ant4 gobs of quartz. 8rnall 

amounts af calcite are px-esant an4 magnotfee i s  repor ted .  

The fresh pyrrhotite (which i u  af'ten pcrl.arized 

and % a  h i g h l y  magnetic) has a s l i g h t  pinkish t inge ,  tsoathors 

r ap id ly ,  and if oxpassd %o slight h.ea,t t;stkes on an l r r f d a a -  

enoe similar to ~ornite (peacock aoppa r ) .  Chalcopyrite and 

psnLZandf t e  ars intimately nix@& w i t h  iL ,  al though amall veins 

of pure chalaopyrf to are oommon. Small stringem of s l i g h t l y  
\ '  niakellierous p y r i t e ,  aZo~lg with c a l c i t e ,  occupy a e v o ~ n l  of 

t h e  maze of exceptions-lly well developed Join%# in t he  body. 

Handa or v e i n l e t s  of this maasive type sulphide appear on 

both  sidaa of the  contact, 

The second o r  aXmon8-shaped type is presen$ 

throughout t h e  whs3.o deposit. The cliscmnnected b l e b a ,  ~snging 

In n i z e  from minute  epooke t o  t h r e e  inchee in ainrneter show no 

apparent  oonoentratfan oxoept In a few areas near the bovur 

emntacl. 

Close examination abo~.ae the blobs t o  be r:ompcraed 

mainly of' pyrrhotfte w i t h  smnll. amaunts 09 pentlwndfte, and  an  

uvar-present r i m  of ohalcogyrite w i t h  mlnuf e vsf n l e t s  pane t ra t -  

Ing inward .  Usually in one area t h c  chalco~yrite rim i e  

aorre tant ly  thitcksst in one given dirocet ion.  ThPis 9s t rue  svon 
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of similar blah6 uoatternd through t h e  k o r n f e l a  and a o h i s t ,  

Enterosting and perhans of aomc s2gnlf iennoe is t h e  

~ e l a t l a n  of these sulphiQe blsbs t o  t h e  e n l o  rimmoa oa lc i t e  no- 

dules desc r ibed  prevlowsly. Where both occur  in t h e  same area 

t h e y  posseag common elongn.tion and. l i n e a t i o n  8.n4 one 1 s  setbdom 

preson't  wi tha t t t  some evidence sf t h e  o t n e r ,  A good case could 

p ~ o b a b l y  be prefionted t~ ghow t h a t  t h i e  second t y p e  l a  also of 

replaoement o r i g i n .  

The f i r a t  (OF Sudbupy7) t y p e  l a  similar minepal- 

og9cal:Ly t o  t h e  above tygsn, but t h e  85ssamlnated blebs a r e  

ai~tenotry $n$erg%itiaL t o  '~119 silicate minepala and have no 

oommon shrapo. This Wype : Is  t e n t o t i v u l y  a l a s ~ e d  a g  baing of 

fats mr~,gmatia oarigin rt,na p1~oba.bJ.y constitute63 t h e  first; suE- 

phidos deposited during a Isng and oontinuou& m i n e r a l i z i n g  

pe r ioa  w P C h  no sharp bfne  appsar ing  between it and %he replace- 

ment prooaesoa. 

A romarkabls l i n a a t i o n  of' t y p e s  1 nnd 2 occurs  

w i t h i n  %he gabbro, A s  th i s  may bu a key in the nenreb $or en- 

r i c h a d  s e c t i o n s  QI the p i p s ,  it s h o u l d  be menxianed here.  

The enolosed ~ k e t o h  (F5) B ~ D W R  such l i n e n t i o n  a s  

it nppeapn an the south ua21 sf t h e  d r i l l  cut near  s % a t i o n  193, 

This lineation Rppsnros primary i n  all. respects  

but t h i e  noes n o t  excluae extenuation by l a t e r  rsplacom~tnt as 

p r e v i o u s l y  c%oaorfbed. A petrofabrio study would be necossapy 

t o  prove a l r n i l a r  o r t en t a t i on  of the  si'Liccates whthfln t he  re- 

latively ffne-grained masw. 

Rudfmsnt~ry bandivllp sf type  2 su lph ide  raa.rke t h e  

h igha r  grade aeat iono of the pipe. %here  expsaad about 50' 
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east  of the  Weat Faux% in t h e  lower crosecut Q zone of t h e s e  

diase~lnated sulphit3e bands, which make up about 508 af t h e  

rock voluma, strike6 easterly o r  paral.Lel t o  t h e  axf a of tho 

pfpa 8.nd appears to have a e teep  cI:lp, However, most banas 

with in  t h e  zone &Zp a t  a low a n g l e  t o  t n e  ~ a u t h .  Btmilnr ma- 

t e r i a l  has been piokod up in t h e  l o w e r  113 a s e t l o n  o f  WZ~!, in 

U$ and In U9, and aa suck seems t o  f nd foa tn  a continuous en- 

riched zone near t h e  bsttsn~ cen t r e  of t h e  p i p s  in which the 

gsada is mare than double t he  a4?@rwge found elsewhere. 

The nource sf tho c o b a l t  5 s  not y e t  known. fn a 

minernlograghfc atudy of npeaimena from t h e  Upper Mertia no 

oobalt mineral was mentionad. (7) Cobal t  bloom IR n o t  e v iden t .  

Aooording t o  rooont regarts mercury has shown up 

spea~xuographi~a:L%y in "Funter O:re. 
S '  

EXYLQRATPON AND 9fiXPEf XG 
1)p--.r ---a- 

Artsay rasults of the recen?:ly oomg lo ted  dphXling 

programme are no$ y e t  ava$XabY.e, Core l o g s  propared by Eke 

wrl.ter are enolosetl w i t h  this r a p o r t  and on ly  a ahor% deaarip- 

tFun I s  gfven here .  

In genera l ,  core recovery wne good ~s mast of the 

kslss were # h o s t  and in good ground, 

Wolg U1, horizontal and bearing eas te r ly ,  was 

abandoned fn the East Fault a f t o r  contacting the h o r n r e l a  af 

6 @  0 

Hole II2, st + 32', d i r e a t l y  above U1, was in gab- 

bra until 3.3 enaountered t h e  bas t  Fau1.t a t  about 17'. Xt went 

( 7 )  Warsester, John, B:xamina.t;Zon oJ?aan& F l o t a t i o n  f3xperlmenl;a 
on. a N f a k e l  Ore irlom Alaeka: 14.1.T. 2930. 
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through $hafaul t ,  pioked up hornlcls on t h e  o ther  a i d e ,  and wae 

 tapp pea in i t  a t  46.41. 

Ug, horizantn3. and boaring n o ~ t h a a s t e ~ l y ,  co l l a red  

In gabbro but  E ~ s t  it on oroesing Qhe Eaet  Fault nt  17l. Jn 1'68 

g3.6t.ae it encoun'beruii. xwock t ypes  n o t  y e t  dclsrcribert in t h e  ax-en, 

Thase have been grouped under t h e  'term t"Welatedt Xntsusivo Corn- 

plexH aa praviuualy ilescribed. It i a  only slightly mineralizefl .  

HsrnPe3.s wae encaun%ermd at about 77' and Che ho le  was stoppad 

&dC 141#. 

U4, W 5  and ~6 were eo l l a r ed  in hornfela and ahowe8 

g~adation from i t  Lo quartz-mioa schist. ~b and U5 ax*ossed 

t h e  Yest  Fault w i t h  UT pecking up t h e  Brown 3111 on t h e  e ~ s t  

sids sf it. 

1 -  
U7 loat the gabbfo on orossing the East Faul t  at 

la@. 1% snoauntered the fntrusLve Complex, fncludbng numerous 

hornfslata breccia lnelusions, and was abandoned in ~ i i l i c i f i e d  

material a t  2141, 

Ud and Ug, an4 Ull, were d r f l l g a  through t h e  lowar 

psr%ion a l  the pipe and #h~wea the projected oantacts, as had 

been mappad, t o  be true .  They were stopped an ontorewg the 

h o r n f s l s ,  UJ-1 is considarea aa having encsuntsred $be displaced 

eantesn extension of the Rudder dyke (8ae Croaa - sec t i ons ) ,  

U10, bearing e n a t e r l y  aC -2g0, and under U7, vras 

designed to probe f o r  t h e  FaulhB extension QF t h e  mineral ized 

gabbrs. 'Ithe ge.bbro was anoauntered. on t h e  e r ~ e t  rs1d.o of t h e  

Fmu&to At about d5'a grndatian Lo aparse3.y m i n a r n l i z e d  white 

g ~ b b r o ,  nn Boaarlhbed, appesare8. Tkie oontintxad t o  abouFl f h . ~ ~  

whe~ce i t  grnded b ~ o k  to nsmal dark g a b b r ~ .  The t rornfela  osn- 
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t a u t  was enoountared a t  wbaut 202' and the koZa @Lopped in horn- 

fe1.s at 2x5'. 

U10, a t  202!, i e  believed t o  have gone through 

t h e  n a r t h a ~ n  a ide  of t h e  pipe and the  roolc encountered 1s be- 

Xieveti La be re la ted  1;o t h a t  of Uy and. U 7  above, 

U 1 2 ,  U13 and Ul5, drilled from tho Saulh  Crosacut, 

were designed 60 t a a t  orobo&iee reports8 from r e a u l f s  of  prev- 

Soua b~iXling, No gabbro was encountered a l though npeok~i of 

aoppe~*-nickel aulphidcss ~polatsa to t he  ove r ly ing  daposit wszt@ 

Been, 

fJE1.L waa designad t o  auZ; t h e  glpe near P l a  csn-- 

ere ,  and at t h e  sama time to t e s t  f o r  a weatwara sxtansian af 

the  Tugger Highgrade. The Brown Bill wau encountered n t  a b o u t  

201, t he  ptpo at about 2 9 ' ,  %he hornfc la  at 11t?', and the East 

Fault  at 142~. The fault oould not be pene t~ra te8  and the 

12o:Le P I ~ R B  abwndonbtl. 

ALL h 6 % ~ 6  Up U $ 3  V8Pd B I I T V ~ ? Y @ ~  in w i t h  a 

t r ans i t  by tha U.S.  Rurenu of 14fnss with t h e  w r i t e r "  hhelp. 

In nddlthon, a u r f m e  d r i l l  ho le  krb, whiczh wae the only surfaoe 

ho:la t o  i n t e r s o o t  the pap@, waa resurvayefl. It had n e v e r  bhtan 

annigned t h e  sama atlatude t w i c e ,  and W R B  tho baefs f o r  much 

unneo@ssarg confusion and argument. It was survoyad only a f t e ~  

b l d ~ l t l n g  awgly %ha t121xmpcsd surface rook and l'ol%owing It; : for  

s i x  f s e t  f rom overburden into saLid rnck, Y t  was Pound Eo run 

~pproximntely e a a t  and t o  be i n c l i n e d  upward at 2'13' . The 

I a o t  "t;hnP; the crosscut, which wan ouppofisd to parnTlel. this 

h o l e ,  d i d  not i n t e r s e c t  t h e  SndicntaA gabbro f o r  an naditianal 

200' a m  beet  bo explainad by the h o l e  wandering upwards, 'l'his 
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idea is helped By the p ~ e v i o u s l y  unrscngnized upward conpunent 

a% Lhs a o l l a r ,  Logging sf this oore  by Qasga Gatas )showed 

banding sbt l t t tdeo as hlgh as 65Oto occur in the "gnaisaUl 

nea r  the  end of' the halo. As banding in Zhs hornf'elstits of 

%he clra~ssaut is ~onsiderably lower than this, the genoral 'ke-  

Xisf t h a t  Lhs hole  wandosed upward t i %  etrengthuned. 

(5ates reparted nhout  90° of gabbro in ho le  !jbL. 

Aasaye, bl~wever~, ~ h o w  141)' of mineral ized ma'csj?ial, 3% is t he  

w r i t e ~ ' ~  aontantion $hat muoh of the  e n r l i a r  work d i d  no t  d l f -  

f e remt ia te  between this sl1ghtl.y mineralized igneaun appearing 

hornfols and gabbro; again much csnfus%on can find haa develop- 

ed* 

9arnpIing of' t ho  Y.uwe?r orosncttt by c$t, Eugene cons la t -  

sd of f i f t e e n  6' ve~%ica:L ah ip  namplen t aken  avary  6' along ths 

\ 
, wall ( s e e  Map &74). Small bSoc:ks about 3/lk1' In diameter %$era 

taken  every %"itown the siae, SanY malerial  l o a t  by ahatt~ring 

was csaugl~t by ra, l a rge  canvas on t h e  f l o o r .  Vertical samples 

were taken ae tha g ~ n e r s l  llnaatlon of t h e  ~ulphiaes appeared 

%Q Be near har izonta%.  f n  additeon a l a ~ g e  ekkp ample  of t h e  

Tugger Highgrade was obtainab. Sp2i tn  and sBa8.y resul%s have 

been forwarded t o  M a  8. Pckovich and t a  t h e  B u ~ e a u  of Minee at 

Junoau. 

($1 Log available through oour4toey UIS,13.M, Juneau. 
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ASSAYS -.-. - AED RYSY9VES 
* u - U 1 I . t y r . r l U - ,  

Asan.y r e a u l t a  of t h e  r a c e n t l y  eomplateti d . r i l l f n g  ppo- 

pramme are n o t  yet  avnifabls. 

O f  24 known 8~111 hnlsn %n d a t e ,  o n l y  2 (h l& an8  U14) 

have Intersected and gone th rough  arapresentat%vc s e o e i d ~  al 

the  depafift. 1301s $1 went through t h o  p ipe  hut e t n r t e d  in 

h igh ly  axi&lze& and psesibly Leachsd mater in l .  $ ho3.e~ (h4zp 3, 

1114, 115, 06, U12 and U15) did not c n o o u n t e r  t h e  gabbro. The 

remainder startad w i t h i n  the Sn t run ive  ~ ~ n d  va lues  a r e  not re-  

p~asentative, a s  present information shows sulphI.de d i 8 t r i b u t i a n  

no t  t s  be h6raogeneau.s. Thus 08 a n d  U9 w i l l .  inilica'co higfier va2- 

uos from an enriahod Lowar cantraal zone whZLe Ug and U 7  w2XE 

InAieata l owor  values from an upper s p n r f ~ a l y  m % n u r a l i z e d .  sec t ion .  

Admiralty-Alaska 4rfll-hole a n d  Lads ana3yses ha6 an 

invarirrtbly high nlckal-ooppen ra t io ,  In af aw of n k r p e  tamaunt 

a? evidanae showing iiho ratio to be alri~sst u n l t y ,  Lhc Csmgnny 

aaaaym should not  bs o o r r e l n t e d  w i t h  o t h e r s  in oomputin~ grade. 

Thus i t  mny bs m e n  that a t  %he p ~ e m n t  t i 3 8  nn Rocr- 

'age aasay doee not e x i s t .  

Prom visual examination and  c o r ~ p a r i a o n  with d r i f t  sam- 

pling a maximum o v e r a l l  grade of 41.3% aaubined eopoer-nlckcl % a  

t o  bs expected west  of %he East F a u l t .  

The 15 d r i f t  samples and t ho  P S r a t  5'  of U1 ( t o t a l  

95' ) gave an average value of 0.563 copper, 0.516 niclcel,  0.645 

oobbalt, and tra.aas of gold sand e i l v e r .  The bea t  crentral 360 

s e a t i o n  gave aopper 0.935, nickel. 0,805, and a probable  cabal-t 

d a n t a n t  09 0.05. 
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U11L should ahow about t h e  game m n g a  in values 

w i t h  %he f irs t  45 f e e t  bning t h e  bast. 

The o v e r a l l  avornge willproDnbly be t h e  aamc as 

that  of the  Upper MertPe adit, l. e. 1s combined Kickel-Copper, 

Nset of  t h e  material so f a r  eneountarad e a s t  oP t h e  EagG F a u f t  

w l . 1 1  not awerag@ 0.55 combined Copper-Hickel u i ~ h  nn t h e r e  htxs 

been a sudclen inc~nspicuaus change in mincsafogy.  U1Q may nhow 

a a v ~ r a l  t3eatlons averaging 1% o r  h a t t e r ,  but i t  494 not  i n t e r -  

sect  nny a f  the nigh grade aa r f a ty ,  

The possibility of a smn,El. portion of  t he  nickel 

being k s l d  i n  the olivine h a s  n ~ t  been invealigated by the 

writer, but canast be dismieaed .  

Assuming an avernge d i a m e t o ~  of 3-00" about  300,000 

t o n s  o f  1% Copper-Nickel a re ,  including & o m  mlncr~lizad 

rcrohist, 1.8 j lndical~d as lying ?rest of  the  East F a u l t .  4- prab- 

able 200,000 tons  of' XOWUP grade material. is purt;itzl.fy~ Indiast- 

ed to %ha e a e t .  

Ry aeleat ive  mining sf about I./?& of t h e  gabbra i n  

the waotern klsak thg grade oould probably bs lnc~aased by 

50--70$. 

The deposit extends through 8. proven ' v c r t i o n b  rnrige 

of a t  l egs t  7 3 O t .  T h i a  would indicnte about  1508 t ans  per ver-  

tiaal Foot .  

With t h e  i n c l u s i o n  of t h e  Iaino-grained b a a l c  intrlu- 

s i v e e  the ~ i z e  of the p i p s  In the e a s t e r n  block may ko greo. t ly  

insreasad.  T h i s  can only be prsvsn by aros8cuttLng through 

the Enst fault and drhll3.ng acrbfis t h e  fauWd a x t s n a l o n  o f  t h e  

pipa.  T h e r e  is no fnforrnat isn  a a  y e t  to eugg-ee% t h a t  t h o  pipa  



w i l l  not con t inue  in aepth or t h a t  I t  is not part of a Inrgsr 

u n d e r l y i n g  intrusion. 

CONCLlJT;XOW9 AND 'RECOMTSFiND-4.TION9 

The pip@-shanod P u n t a r  N ioke l  Deposit, as ahown t o  

Bate, o o n t a i n e  about ~ 0 0 , 0 0 0  %ens of 1% combtned Copner-Nickel 

n o r e * ,  The gratis can be increased somewhat by sclectivo mbn- 

lng, Explerat2on has  not de l lmi tea  tihe extension of  t h e  deposit, 

nnd t he r e  is reason to bel ieve  t k ~ t  it may widen at dctpth. 

The s x t c t n ~ i o n  ehoula tars drl.l led f ~ o m  a poirlC fal* 

enough beyond t h e  Eleat F a u l t  Lo give inf 'orrnatian an to i t a  t r u e  

width and value. If the  crassout is extended t o  t h e  northeast  

lol2owing U 7 ,  driEling ehould be 4one a t  Sn%ervnLs along it. 

i, . From a point about 50' along U7, a firLll. hole boarlng 870-75' B 

and Inc l ined  at - 2 5 O  should stay  in the  pips a considerable dig-  

tanoe but t h a  grade of such a hoZo rmuld not be representative, 

A t;ha~augh gaol,ogloal, check sho~a ld  ha ma$@ OF all nutrirops in 

t h e  area and espeo ia l ly  of "gabbro outcmpsH r epor t e8  elsewhere 

on t h e  propd;y. 

V~noouver, 8 .  C. 

May 25th, 195b 



GI?iXIXRU AND STlCBIdPUm -* 

(FulL log avai:ttllbls at l u t a ~  date when assaye aecrtlano m e  known) 

be; euld fyl.tarpretation by w R t a r .  

A~taays to date by U. 3, a. Smeau. 





a ts w 

Cw&z stringer at 38' (%;a core z d s )  
32 - X?-8 ~ ~ i g h t ~ ~  ~~ , fmd2? i& gii.5bm9 q ~ a r b z  bw-~i;? & 

q u x d z  stPinp;ers n t  3SQ. 
27.8 - 19.43 F~I.G.$ gwge - fzir i ~ m -  GZ vabr ak L7.G 
19.8 - 46*4 YpLLic feldspar-coaerlb ho+mfeIs FT-i* 

nmems q d z  sE~4bgers -- ? k r & x  23 t3 
SO0 ck&arl%e and bm~m rnica increasing 
near end of hale. 

X 
to care axis used f koughu~&, 



Depth Fee% F o m t i o n  C n  B 2  Ca 

E%.ner&imid &bbm 
do do 
do do 
do €20 

Poor 3sareq  of sXight2y m5nedizar;Z mrrltte 
E C ~  sl5gM qu&z - a2.1 h bTdrerr g m d  
(East F3*jLt>. 

UghLv altered f k-e-ggrdfid 5 n L m L ~ e -  cmp1_ex- 
besaf.tlc a d  siPScic types. Very sli&tJy 
*ralizod. 

Largely a l t d  basalt slightly d b s e - h t e d  
m+r~. a d  pJ-ae+f ti:: 
do do do 60 

n 2 ia &EFE& i3d~ditre & Q ~ S  $0 XT@.EICX& b3~ 
m t e  and ~ r r h o S . G e  - slight amorin% c b ~ -  
copyxtita. 

h s a l t i c  Clcmpbx, bcming f d r  - g r 3 i d ,  
Contact hame'ss, 'xmding ~ - b i k \  

do do do 

~ E T J ~ T I ~ I ~  tkcrugb upper na~%bm"n 
side a;C pLpe after penetmt5ng new cmtst 
fattlthd extensicsn, 



HOTS MG, Uk 

0 - 2.7 FeIdspar-CorciierL-be homfels - sligkuQy m*.tw&- 
ized, ba&.~.ng at 4So 

2.7 - 7.7 do do 60 
7.7 12-7 do do do 
12.7 - 30.3 do do da 

30.3 Fault* water in hole 
9 - 3  - 59 Borrnfeks L e s s  & s t k t ,  grading t~ quaPr*Ez-mica 

scbLst, b d i q  at S15ghtly pUyriLe a d  
pyrrbt i . fR.  



Bepth Feet Fc mati on C n  31 

Fekdqar-Gord:herIt~ iit)&eBs - veay sl ight  &- 
erakized, Z%II&~ 75-8Qo, n-merous q u a r k ~  
stringers. 

As above - g~ading .t;a cpari;z-i;dca schbt ,  Brn~am 
s W  f mrr. 40 to & L B  w i t h  cc&act at 85" - 4, 

25% recovery. due West Paul.% at 58 ( 1 )  

Quarbz-NLca schist, s"o'iiaZon a% 8GQ. 



0 a 82.9 Feldspar-corclierik b M e k  gradLng at, about 
65 b t o  a p m t z 4 c a  schist-,. Ear&i;ng of 
foliation 32-.!@', 

Qw-sri;z-ni.ca schist witoh ass ac3 ja-ted cbJori-f;e, 
ta lc(?)  qmmta strS~gers, ekc, 

B W  STOPPED ent 187 

Xo E ~ ~ t  rainemXiza'cf on encountered, 

IF~'E~?BEL TIOH: 

D w t e d  awa;$ from pipe 

Drilled by :'.S,B.;<:", 



Dqth Feet FomtTcn 

0 - l0.S Y h ~ r d i ~ e d  Gabbra 
10*5 East; Fatfit - ms.ch water, 

10,T - 2l4,2 Al&@iLy altered Intmsiv@ cmpEa, dtwmt9ng 
Basalts, eacrite, siItcFfied rqallrcek breccia, 
nmeruus quartz stringers, etc, Talc rtm~dt 
calcite gobs weakl;y mphc& in p t  by 
pyrrh~tfte=chalcopy?5t@-pyrite- 
Ekiul- 3&60Q. 

Abandoned at a. 2 feet in higb3.y sFl_fcif&d 
Lvken (?I g m d ,  

Ph'kd up ma--contact s " a ~ % ~  e;cl;ensian nore 
afaq strike (or bearing) ar" p 2 p  than U3, 
Im3ica%%ons are %hat wall rock.  abmt =ached 
T~GGX tap of pLpe, 



3'7-7 Cantac3 h ~ m f  els . 
31*? - k9-6 S-Ught 2,y ~i~era7U zed hom3cls mdU sI.ilphi4ra 

gobs, barding at 6'; ~ - 1 / 2 ~ ~  aa i t i c  dyke at 
Elt* 

Grade simXkar to that shown 5.n the near 
p m e l  drift.  

Shod ha& across high gmde section near cen- 
t x d  base of pTpe, 



B n m e r w  h c l w T m a  of: bmSe1s in s1i&ttq 
nlner&zed .g abbm 

STOPPED .st 5'7,5, Ifo %mp&an-t Mi;~era.Er;aS~~ 
lYqmd. 



Pdcksd up fadied exbemian of pipe s h o e g  very 
sl5ghtLy rnhrdhed W~i t e  gabWft cerrtml port5on. 
Ran through norLh--cerl.t;ral side a;f pEp without en- 
c o ~ t e ~ g  high grade type sulghides. 



fr,!~ th~o:rgh lo?+~er s0at':srirn side a' pipe  as pm- 
dicta l  ?y 5ry~el1 6efLned contacts, 



Depth Feet Fometion 

U - 47 FoUo:dcd Z o n s r  pc-rcrrssion d r i l l  h d e ,  CoTLarzd 
Ii!xlider Eyke. 

i\I:r~~zrarous ciaart z ~ e b - s  swe s h m r i ~ g  IwrkoSiLe 
with sl.i&-t @;ldcop>~i+& X E ~  'E~eir  C O ; ~ ~ B C % .  

~ 7 s o  sli; 11% pyrrh~t i tz  f n  hornf als a246 schisL. 
Ea?&ng a d  f cIiat<oz I;J, ~~~gcre (O-X"?' .) t.0 
core, ha.*- at intervals along old hole 
failed to rifidicatc gabbro. 

-r- i$v in1~0rtmt ~ i ~ r z - f i z z i i t i ~ n ~  :j.I;o:>ped in mss5ve 
q-tz, vcirn af ter  pene tmthg  it a(?) fee%. 

n.irTg7DrT: 
-. lI-..*L i ~ A i i T E @ ~ ~ :  
D i r e c t e d  a i iq  fmn aml u d e r  the  p i p .  





De_n.tlk Feet. 7 ~ n - f i ~  .: La ;. a u i - 02, 
Approx a O ' P ~ Y *  

s - 3  y .- s',dspsr-[' =r-Jicryie Eo 325R15e j jr:;- .... >~L.L/s " " " - an- 
cc.w-.tar~<. zat 20 ', 

23 CaSbro csnC;;c t, 

29*G - 36 .-. !;l:~erdlcsd FE!>~JTO, 

L - 
a Z . 3  Fault. 

..haqdlon& i~ East FaLPfi: iit a2e3 

hissed L1~.oagh pQe a l.i-L4fie north of its centre. 



%lox md axay frm pipe. 

" inc~~nzt ion  ~t 2601 i s  4 ZTO, 



FT; >-,-,7;, . *.JS'.l4-"L J. j ~ g j y ~ ~ , ?  plcp;IJ --- II {;Eta >?,". T ' i  * UZG 

E;Exy ~ ; ~ ; , . ~ & ~ ~  - .' 2-0 2 Ix ltaz,] Q' 7' 1.C iui 3 T O  -- ST,., yJyD j"i.;y*, 195::. 
L.; ~ ~ 2 3  .... 2 9932.50 ~;;5~jz2; c<;?pz 

L..., 

s las2Fs.z : mL- . spj__5 tE - 7  6 8-0 
-- kJJ& yi-.y Ic;$ 1k71e3 xi + 2p5~3 8 p ~ ! : j p ~ ~ 3  

Depth Feet F ' O - . . V ~ . F , : ~  

G - 1P.b i'Jtered ,~.lzist - c ~ f i $ ~ g k  
19*4 39*6 -,- islorite, -20." 3 ~~-u>fGde  " ,' decreasLq?; gysdaal i~-  

-w 

3906 - 14.3 Cent2c-E; pkasc 

bceived tao late to i i r o r p r a t e  h present 
mp0r-t. 





L;eg*;h Fee:- i'o-.,- J. A =..XI * 2 % " ---------,--- - 




