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EXPLANATION 

~ 
Alluvium 

(Strat\fied gratJd, .tQ.nd, and, .-ilt, 
and water-WOt"'n coUwviwmJ 

UNCONFORMITY 

G 
Umpqua formation 

(Sandstone, urit, and oonglomerat.r) 

UNCONFORMITY 

(Gr,.enUh to b&ff arkfUic IMlnd•tone 
cunglom~tcr at batlfl a-nd tn lenH8 
at hiQhU ltHl.J 

UNCONFORMITY 

volcanic rocks 
(&dim.m t.a111 rocb, Js, c lt.i(/lJI diJrk 
flrGif to black .late, with. Bo»>l:slight­
er-colored col'tQlom.eraU, grit, and 
tvjfac-1 lta'1Jti&W1te axd Male ; 
eqv.ivaknt rit1tn- wla.oUv or in part to 
Grtlice fOM7lafion Vl>lcun ic roc.b, Jv , 
altered andelitt./Ww• interlQJI(fTI! d 
with flow-breccia, uri~. and Utakl 

... 
Metasedimentary rocks 

(Altered h•Jfauov.tt M:dim.entt~, ms 
arviUiU, "· qu.arUiU, Ql, cMrt. ch, 
mtd litnelltone, Is) 

~ 
Metavolcanic rocks 

fAIIIIJt'td lluJa./low• , JWw brt!cciu.., 
IHI.d PI/TOC[adiCI, with, 3011U! intru­
lf'iw: nx:kll • . /)f)t pa.~tern., ircj{;cl t!d b11 
/lerpt!lltin.t'l 

c:J 
Older schists 

1Extre17U!ill altn-f!d ~tChiltDM rQc:ka, 
parU11 kdimttnla711 a'"d parUll 
t.:vlcan~· in urioinJ 

IW I 
Dike rocks 

(Di'"• Q(varied cQmPQftitinn, cJti,.Ji.ll 
diorillc; eome charactfflud b11 
rh~.m~lxrida.l phenochri1t1 of p/ogio­
cla~. A few may fH Tertiart~J 

rn 
Quartz diorite and related rocks 

llhvritt., (!i, QUarl:r rliurile, Qd, grano­
diorite, ad, a nd ~~TUniteformiJrg 
irrf!gular ma&3f!&l 

(CQGrM-(Irtli>!ed ora tuLiar rock 
co-ntui'"i"g a (a.,.ge JJrtnwrtion. 
Q/ dark·coi~>rcd mineral'-' 

!Green Tf)('kfl run.11itinu m a il! Ill Q,( 
IJI!!TPI!!ntinf! minerul1; dM"iliedfrom 
t~dotite and pyroxenite a11d 
f!tu:l011i ng remltaKlll' qf both Hlaelo: 
dot pa.Hn'n, _,.,_.tine it~tricatf!/11 
i~cted i• mutavoicawic rockll) 

Ill 
Contact aureoles 

( Ar!m8 r>f etrtmp contact metamor­
philtJJ! iJt Jt~.rauk aJt.d old~ rocka) 

Fault 
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Strike and dip of sedimentary beds 

... 
Strike of vertical beds 

; J5 
Strike and dip of shistosity or foliation .. 

Strike of shietosity or foliation 

"'6 
Strike and dip of joint planes 

-..._ 
Strike of vertical joint 

"' Direction of horizontal linear element 

' Direction of dip of bed 

~ 
Mine 

X 
Prospect 

;;. 
Placer 

QM-3 

MINES AND PROSPECTS 

Cas.cade Prospect 

Golden Cross Prospect 

lone Eagle Prospect 

lucky Bart Mine 

Grant Powell Prospect 

Ida Mine 

Columbil'l Mine 

Gran ite Hill Mine 

Sec. 35, T. 35 S., R. 3 W., 

Sec. 35, T. 35 S., R. 3 W., 

Sec. 29, T. 35 S., R. 3 w .. 
Sec. 30, T. 35 S., R. 3 W., 

Sec. 32, T. 35 S., R. 3 W. , 

Sec. 26, T. 35 S. , R. 5 W., 

Sec. 26, T. 35 S., R. 5 W .. 

Sec. 26, T. 35 S., R. 5 W., 

1. 

2. 

3. 
4. 

5" 

6. 

7. 

8. 
8•. 

9. 

10. 

11. 

Red Jacket Mine Sec. 34, T. 35 S .. R. 5 W., 

Flannegan and Emerson Placer Sec. 35, T. 33 S., R. 7 W., 

Jewell Mini" 

Golden Mary Prospect 

11a. No Name 

12. Homestake Mine 

1 3. Molybdenum Prosprct 

14. Capitol Hi l l Prospect 

15. Ca rt inell Pro! pect 

16. Owl Hollow Prospect 

17. li ll ie Group 

18. No Name 

19. No Name 

20. Black Channel Placer 

21. No Name 

22. limestone Quarry 

23. Bristol Si lica Co. Mine 

24. Tin Pan Mine 

25. No Name 

26. No Name 

27. No Name 

28. last Chance Prospect 

29. lawrence Mme 

30. Bill Nye Mine 

31. Braden Mine 

32. Gold Hill Placer 

33. Beaver Portland Cement Co. 
Mine 

34. Bu ll of the Woods Prospect 

35. No Name 

36. Smuggler Prospect 

37. last Chance Prospect 

38. Sylvanite Mine 

39. No Name 

40. Gold Hill Pocket 

41. NoName 

42. No Name 

43. li~ely limestone Mi ne 

44 . No N~me Mine 

45 . Schmidt Prospect 

46 . Ku bli Prospect 

47. Bristollimestone 
48. Mount11in View 

49. Rattlesnake Mine 

50. Alice Mine 

51. Revenue Pocket Mi ne 

52. No Name 

53. Da~is ledge Prospect 

54. No Name 

55. Norlina Mine 

56. No Name 

57. No Name 

58. Black Channel Placer 

59. Big Buck Prospect 

60. No Name 

61. No Nam e 

62. Mountain lion Prospect 

63. Murphy Placer 

64. Exchequer Mine 

65. No Na me 

66. No Name 

67. Jewel Placer 

68. Michiaan Mine 

69. No Name 

70. Beaver Portl11nd Cement Mine 

71. No Name 

72. No Name 

73 No Name 

74 . No Name 

75. No Name 

76. No Name 

77. No Name 

Sec. 27, T. 36 S., R.4 W., 

Sec . 34, T. 36 S., R. 4 W., 

Sec. 26, T. ?6 S, R. 4 W. , 

Sec. 16, T. 36 S., R. 4 W., 

Sec . 16, T. 36 S., R. 4 W., 

Sec. 9. T. 36 S., R. 4 W .. 

Sec. 9, T. 36 S. , R. 4 W. , 

Sec, 32, T. 36 S,. R. 4. W., 

Sec. 33, T. 36 S., R. 4 W, 

Sec, 23, T. 36 S., R. 4 W., 

Sec. 23, T. 36 S., R. 4 w .. 
Sec . 24, T. 36 S, R. 4 W., 

Sec. 24, T. 36 S., R. 4 W., 

Sec. 13, T. 36 S .. R. 4 W., 

Sec. 30. T. 36 S., R. 3 W., 

Sec. 31, T. 36 S., R. 3 W., 

Sec. 32."T. 36 S., R 3 W .. 

Sec. 29, T. 36 S., R. 3 W., 

Sec. 28, T. 36 S., R. 3 W., 

Sec. 33, T. 36 S., R. 3 W., 

Sec. 33, T. 36 S., R. 3 W., 

Sec. 34, T. 36 S., R. 3 W., 

Sec. 27, T. 36 S., R. 3 W., 

Sec. 17, T. 36 S. , R. 3 W., 

Sec. 16, T. 36 S., R. 3 W., 

Sec . 15, T. 36 S., R. 3 W., 

Sec. 3, T. 36 S., R. 3 W., 

Sec . 2, T. 36 S .. R. 3 W., 

Sec. 2, T. 36 S., R. 3 w .. 
Sec. 2, T. 36 S .. R. 3 W., 

Sec. 11. T. 36 5., R. 3 W., 

Sec. 14, T. 36 S., R. 3 W., 

Sec. 13, T. 36 S .. R. 3 W., 

Sec. 23, T. 36 S., R. 3 W., 

Sec. 2, T. 37 S., R. 3 W., 

Sec. 3, T. 37 S., R. 3 W., 

Sec. 5, T. 37 S., R. 3 W., 
Sec. 5, T. 37 S., R. 3 W .. 

Sec. 6, T. 37 S. , R. 3 W., 

Sec. 6, T. 37 S., R. 3 W., 

Sec. 5, T. 37 S., R. 3 W., 

Sec. 11, T: 37 S., R. 3 W., 

Sec. 11, T. 35 S. , R. 3 W., 

Sec. 15, T. 37 S., R. 3 W .. 

Sec. 13, T. 37 S., R. 3 W., 

Sec. 22, T. 37 S .. R. 3 W., 

Sec. 27, T. 37 S., R. 3 W., 

Sec. 26, T. 37 S., R. 3 W., 

Sec. 31, T. 37 S., R. 3 W., 

Sec. 12, T. 37 S, R. 4 W., 

Sec. 1, T. 37 S .. R. 4 W., 

Sec. 1, T. 37 S., R. 4 W., 

Sec . 22, T. 37 S., R. 4 W .. 

Sec. 30, T. 37 S., R. 5 W. , 

Sec. 30, T. 37 S,. R. 5. W., 

Sec. 35 , T. 37 S., R. 5 W., 

Sec. 33, T. 37 S., R. 5 W., 

Sec. 28, T. 37 S., R. 5 W., 

Sec, 21, T. 37 S., R. 5 W., 

Sec. 16, T. 37 S., R. 5 W., 

Sec. 10, T. 37 S., R. 6 W., 

Sec. 30,T. 37 S., R. 6 W., 

Sec. 26, T. 38 S., _R . 7 W., 

Sec. 24, T. 38 S., R. 7 W., 

Sec. 6, T. 38 S., R. 6 W .. 

Sec. Z7,T. 38 S., R. 6 W .. 

Sec. 33, T. 38 S .. R. 6 W., 

Sec . 33, T. 38 S., R. 6 W., 

Sec. 25, T. 38 S., R. 6 W., 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold lobe 

Go ld lode 

Gold lode 

Gold lode 

Gold lode 

Placer 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Molybdenum lf'de 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Placer 

Gold lode 

Limestone 

s ,rica 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold tod-:: 

Placer 

Limestone 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold !o de 

Gold lode 

Gold lode 

Gold lode 

Limeston e 

Gold lode 

limestone 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Go ld lod e 

Placer 

Gold lode 

Place r 

Gold lode 

Gold lode 

Placer 

Gold lode 

Placer 

Gold lode 

Gold lode 

Gold lode 

Placer 

Go ld lode 

Gold lode 

Limestone 

Ch romite 

Chromite 

Limestone 

Chromite 

Chromite 

Chromite 

Chromite 

78. No Name 

79. Humbdinaer Mine 

Sec . 5, T. 38 S., R. 6 W., Chromite 

Sec. 16 & 21, T. 38 S., R. 5 W., Gold lode 

80. OrPgon Bonanza Mine 

81. Orea. lime Products Mme 

82. No Na me 

83. Jones Marble Quarry 

84. No Name 

85. No Name 

86. Bone of Contention Mine 

87. Sunrise Prospect 

88. J unebua Prospect 

89. White Oak Prospect 

90. layton Mi ne 

91. Great 1 am Mine 

92. Ha yfork Dredge Placer 

93. No Name 

94. Victor Prospect 

95. No Name 

96. ScottMine 

97. No Name 

98. Sundown Prosoect 

99. Oreaon Belle Min e 

100. Sturgis Placer 

101. Gold Coin Prosper.! 

102. No Name 

103. Bou lder Channel Placer 

104. No Name 

105. Aurora Placer 

106. Maid of the Mist Mine 

107 . Star Min e 

108. Babcock Copper Prospect 

109. No Name 

110. No Na me 

I l l. No Name 

112. little Gem Prospect 

113. Boswell Prospect 

11 3 •. Ca lifornia Placer 

114. Ra in bow Pro~pect 

115. No Name 

116. No Name 

117. No Name 

118. No Name 

119. No Name 

120. Steamboat Pocket Mine 

121. No Name 

122. No Name 

123. No Name 

124· Ray's Prospect 

125. No Name 

126. No Name 

127. lowry Antimony Prospect 

128. Riopey Ranch Placer 

Sec. 16, T. 38 S., R. 5 W., Gold lode 

Sec. 15, T. 38 S., R. 5 W., limestone 

Sec. 21, T. 38 S., R. 5 W., 

Sec. 31, T. 38 S., R. 5 W., 

Sec. 31, T. 38 S., R. 5 W., 

Sec. 31. T. ass., R. 7 w., 
Sec. 25. T. 38 S .. R. 5 W., 

Sec. 6, T. 38 5., R. 4 W. , 

Sec. 6, T. 38 S .. R. 4 W., 

Sec. 6, T. 38 S., R. 4 W., 

Sec. 20, T. 38 S., R. 4 W., 

Sec. 31, T. 38 S .. R. 4 W., 

Sec. 28, T. 38 S. , R. 4 W., 

Sec. 15, T. 38 S., R. 4 W., 

Sec. 10, T. 38 S., R. 4 W., 

Sec. 14, T. 38 S., R. 4 W., 

Sec. 13. T. 38 S .. R. 4 W., 

Sec. 24, T. 38 S., R. 4 W., 

Sec. 7, T. 38 S., R. 3 W., 

Sec. 6. T. 38 5., R. 3 W., 

Sec. 10, T. 38 S., R. 3 W .. 

Sec. 3, T. 38 S., R. 3 W., 

Sec. 2, T. 38 S., R. 3 W .. 

Sec. 12, T. 38 S., R. 3 W., 

Sec. 22, T. 38 S., R. 3 W., 

Sec. 13, T. 39 S., R. 3 W. , 

Sec. 4, T. 39 S., R. 4 W .• 

Sec . 6, T. 39 S., R. 4 W .. 

Sec. 5, T. 39 S., R. 6 W., 

Sec . 6 , T. 39 S., R. 6 W., 

Sec. 7, T. 39 S., R. 6 W., 

Sec. 36, T. 39 S., R. 7 W., 

Sec . 36, T. 39 S .. R. 7 W., 

Sec. 36, T. 39 S., R. 7 W., 

Sec. 1, T. 40 S .. R. 7 W., 

Sec. 12, T. 40 S., R. 7 W., 

Sec 12, T. 40 S., R. 7 W .. 

Sec. 23, T. 40 $,. R. 7 W., 

Sec. 19, T. 40 S., R. 6 W .. 

Sec. 20, T. 40 S., R. 6 W .. 

Sec. 23. T. 40 S., R. 5 W .. 

Sec. 20, T. 40 S., R. 4 W., 

Sec. 20, T. 40 S., R. 4 W .. 

Sec. 19, T. 40 S, R. 4 W., 

Sec. 3, T. 40 S. , R. 4 W .. 

Sec. 2, 1. 40S ., R. 4 W., 

Sec. 2. T. 40 S .. R. 4 W., 

Sec. 33 . T. 40 S., R. 4 W. , 

Sec. 25, T. 40 S., R. 4 W .. 

Sec. 8, T. 40 S., R. 3 W., 

Placer 

Marble 

limestone 

Chromite 

Go ld lode 

Gold lode 

Gold lode 

Gold lode 

Gold lode 

Go ld lode 

Placer 

Gold lode 

Gold lode 

Gold lode 

Go ld lode 

Gold lode 

Gold lode 

Gold lode 

Placer 

Gold lode 

Go ld lode 

Placer 

Go ld lode 

Placer 

Gold lode 

Gold lode 

Copper 

Copper 

Copper 

Go ld lode 

Gold lode 

Gold lode 

Go ld Placer 

Gold lode 

Placer 

Placer 

Gol d lode 

Placer 

129. Red Feather Mercury Prospect Sec. 34, T. 40 S., R. 3 W., 

Go ld lode 

Gold lode 

Quicksilver 

Placer 

Placer 

Gold lode 

Placer 

Chromite 

Ant 1mony 

Placer 

Quicksilver 

Copper 

Chromi te 

Gold lode 

Gold lode 

Gola lode 

130. Pacific States Mines Co. Sec. 5, T. 4 1 S . . R. 3 W., 

131. No Name 

132. Arnold Mine 

133. No Name 

134. No Name 

Sec. 15, T. 41 S .. R. 5 W. , 

Sec. 16, T. 41 S., R. 5 W., 

Sec. 30, T. 40 S., R. 6 W., 

Sec. 7, T. 41 S., R. 6 W., 
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""' Son -hoo Ml4 f'ortlonC: ll<lo or t loo ~>ovth•"" Po.olrlo RoU,._,, on 
Ito ~ tro• C..l lternlo , ""'"'• tho .,. .. • •,... ooi loo oao<; ot Oo)<l 11111 ono! 

t'lrl'-o Rot;~• Ri•n >< -otwo.rd to j;l'""" h o> huo I< '"'"' ""'""""'~d, 
o..ad • !thin o. f - aJ.loo lt l u..-o •ho quodrootl• 'nlo Collt'lr!1>1o ""d Oreco~ 
Cooot lloo r~110 oouth•oo-r<l rror flro.ftto hu tor only o t- .tho NyODIJ 
tll• •oot bouD<IU']' or tho qooU"""l o. U $ K4;~ 99 porallolo tho So.D 
r ..... ohoo o.ad Portl 0<1d ll~• • U ti JU~h~ 19~, ""d Suto Ht¢1-oo z•a u 
-u ao o r.. ,,..,.,.,) rooOo, t'oU .. t~• opon ~oll o o noeth ot Ro,;uo Rher. 
T'o<o voool ro"<< o ,1 .. ooeooo "' tho oouthoa otorn p..-~ o• lho oroo, but t~o 
.. tro!DO\y rur_~:od ooutll ond "*""'" port of t l<e re'lor. """ Oo rooeho~ only 
bf trotlo. 

HD,;uo RJ.nr, tho ""' ' '" otroLG or tl\o ,..~ion, o ... oooo tho Z>Ortlt.on> 
port of tho q""~ronclo t r o• ooo t lo •oo t Ito lor~oot t1'lbvto,l')' Apple­
cat• Kl...,r, .,....,., tbo .... thoaotoro oornor of u.o q"'<tronc\o ""~ l'ollowo 
on ln"ot;~~l.,. oou roo to • po!.Dt ~•.,. tno <IOTth- oto""' ..,.,.., of V\0. quod 
" "fl• - ... u _o,.. F.oru o ~tnr """ quo.drO-O(.lo lln •ltll.ll> tl>o 
... truol T<\l:~o<l l ! ol< tro < llo~e• o.1na Tho l :.ooot point \.a <ho "'"" on 
~O(IIO ~h•r , lo 8fo0 toot tho hl&hoo1 •~ Jtoybo.<l< lltlonto..la, f ~3 l'oo~ 
o\::o">o ooo ~ ... ol , o dHroronoo et 6 , 193 • oo Slo;>oo Ohd llan 1111 '"'"01:• 
'"" ot 30 ~ot;rooo '"'""P o ro.n.r;o or """' tc 1\>ur ~;~o.., • .,~ t ..., aro 
eo_., ln tll• ' "" ' b•m port or <~>• q.....,.ual.o OM roc L"" obo .. .., ol 
t t«<<o or ~.ooo toot hoo boon onlpturort by , lao$ou 

'O!tb V.o n oo91l• ot tbo ... u oy tlott •1e11. oro t o.._d tho "«'­
to oo~•rod rtl!> ........ 

I>IOtl!oo 

lk>To thu M lf or tno oroo ot tllo llruto hoo q~o lo ~o<>;>plo~ 
bf roc l.., oll~--u-r9hooo4 ••1e o.o.l o oM oool!aontocy rocko -10l y ot 
"'ho<oto - bot ~o,.po 1:< port """ oldor JU)"aoole ood'--'~"'l' ond. 
TObm!o ,..,.to oeour to tl'lo ""'torn p&r\ of tt.e ~oo.vo~~~;lo tho ttn>ctll.ro 
or ~11 tlt.ooo ..., elt , to hld-17 OOII(Iln, TMir pro ... Uln& ot.rl,b 1o <10rt~ 
r>OrU...oterlJ, u.otr dtpo •lnl~ ttoop o.ncl ""'"-'d So• fo ldo o.ncl ra~lto 
thot ortott t.'<o l>oo<D<I.,.Loo or t!lo Jurooo lo roollo o.ool. ot <Ptbor ~4t1.ootloo 
rooko hon bo.,. - ppod, but t""ro ..,_. be -..y oturo V\Ot ~ Z>Ot k 
... ppod 

n'to tt. JW'ooolo or>! ol~or rool<o l.,.&o M d ..,.u borl.loo of 1"'•1dot1t• 
lor~•lr olt&rod to oorponti,no or>! ot quorto <llorLto and rolotod rooh bo­
oldoo """'f dltoo """' beon U.tru6o<!. 

A. fow .,..u potonoo ot l.olo Crotoooouo '"" I:Oo""e •odt.o.rrto ooeur tn 
tho no rthi.W,.., l>"•t or ••• quod""'(:le , Thooo r<><ko ho.•• ••otlo dl;>o, 
l!o ~noonfor,...bl.y on tho otooply d ! pptnc ,.,....,orph!o rooko, .not u o Y""!lf:" 
•hon ony o! t~ !.nt<uO! .. o '*'PJ>Odo 

Yolr~1 ortonol .. oroo.• ot oH~ol"" ll o "' t'W ~rooo<ler ••lloyo 

htuoor pMo """~• (pro-Mooo oo i o) 

In tho '""tlt.oootoro ""'""' or tho quodro.Df,l • 1o on o.roo o.l>ad 20 
oquoro •1loo Ut oxtant ot ocbloto tllot oro boHo .. d to 1>t ,.,.b olOor tbo.b 
ll>o odjooont r<t<~h, ~ ... ,...,or Wlr ..,-kodly h!Door dor;roo o' .,....,rphtco 
Thoro lo "" ..,,.. doofllllto n i<!onoo ot thel.r •t• TI<O :oro ot obuMoM ot 
U.ooo rooko .,., -~~- to dork-r;ro., plo.:;lotlo o• hornbloado o<illoto 
J'I"OO .... ~I1 tor• t lry ,........,rphloa ot oMoo!to or ,..o.l.tlo tu.rto lt.<cb o• 
tho ,,._, ool<lot to rl<fl !10 op!doto, AAothor rook tll&t U - lei </>a 
oorloo Lo o Urk bl~ !ol'< S"-Y ta block ,ro.pbltlc oohlo~ probel>l.y ~.,.1...:1 I'P.,. 
o"'- ' """"" oool.!.,.oto T'Oor< aro oloo • tooo -oooo ot a oll""ry--.lto 
oorioUo oeb U t oO<.tol.cl.1nc eubo o or l._.,tu p•--JII<!e ort.r P'l"'lto 
• !doh ::oo.y bo" bo.., derlo116 r r.,. ""J'•Uta or G o~ltao l:l<IBr ......_, aro ...,t 
·- lei 0.. old oob!oh ..... ...,. .. ooon ""'Y .,.~ -~~ lo oo tho.o. -
IM<lt tnM oo1.4t ~ ,.,...u ol ta t1te oOhlotaolty, nt.h r ...... eoptl..,• tile 
ochiotoot•y otrlkoo tr• 110rtlo...,. o r- douooo out or Mrth ond tipo 
oU4-ol, wutwo r4 but tllo ot,...._.o \o <00 l1ttl o uno! orotoo~ <0 _,to\r.t 
"' oot!..ta or th l ok<looo, 

A thick • ••too ot oltorod .. \oo.a!o roeko w1t b l•n•·•~opo d Inter• 
kdo ot orcUUto """" ~...,.U!U , 01><1 lJ.,oo otono WldorHoo obout h.o.lt 
of tho oroo. or t1t.o ~~o4•Mclo , n.o ttl>-• • • ot ti>U oo~U• to W<lo:<...., 
Wt h p!'Obobl) te bo -"'"""" In ,.no o •lt)oouth I to oppor•nt tlll-• oo 
""''bo o .. uoratod b)o n.~lt>n~ ODd ole"" tclotnr . 

>OOto....,loOlllo .. al<oo••Tho ,..t,..,lo.,.!o ... ~. ••• polo u••• to 
vooBhh V"f• - • iliolr ta•tW'oo ""'" fro" "'dorotaly ooaroo &r•i.,.,o 
to rtno cntnodo A l orto "'"" of tho oor!oo eOD o!oto ot porp"-Y'r'lt!o 
r ooko, probobl1 ond4 olUo or bonlUo lo ... o, to1.~b phoou••I"J-'' ot plosto­
olo.oo o.rtd •b.U n o OJ<OO p)'l'onno ltl o .tuooryttoll\~• t'""""-•• Tho 
'oldoporo U'O 010r1 or lou ole~ ""d ,... opprooolo olblb Ill o<l,..,.oltlon, 
•~ou~ "'"1 ""•lttl•oo ,. ••• <>rt,tn.olly '""'" oolo\.o, """' W'""•~oo o.ro 
olBot IZ>nrUblJ oltorod to ootl!\Olitlo bornbl"'~'• Cblortto 1o roro 
J.Q t>\on !'DolcO but to ol..,ot onry opoolt>on ol ~.,. olJ.no<oloito cr 
opldou o• botlt., '"' OOtl opl..,ou o, - ot rook obO'O'o tn.ou or n­
otnool>u' o, """ .. ol< ulor or ""1&dolotdol ot,...otur• u ..,_., l;O.lctte 
h oo o.b!OIIdOftt In ~ ot t ho lo.yoro u to O'O&eoot tho.t l;ko lao•~ tl- ll>to 
o ""-'Ut ond woro =::.o:o<l "ltl< Uey &ld tho• -• o ®u.~Ut!Ac t.horo oo V.ot 
thO)' o""oo U dlt•U oo ooo leo1..- lo<o.,.ta b...,.d totother \ly o. oolooro""o ""'tr\:1: 

P1lloow l o.fto """ F<m!:lootL~ """""o<l on r.~r\ly "'"'• neor tho .uo~1• 
ot e.. ""'"'"' ..,.dot ot too quooiro.ncl• Tl<oy t""" rt.oop - ·-rd tooln.!: 
olitfo al""l tU rl4co ror .~out o .Uo <>gl'th •t tl>o -· ~1-ro.too *"" '1..,. \lroo olo.o .,. • ..,_ \.01 t11oo ootltlll>oot """"'"" ot tM or•, oop.tloll] 
"" PNMI> llo-• la floo ""1-r•tl• otru~tw'o lo boot oo0<1 on woot..,.rod 
,.,.•aooo -·• "'""la r &D d """""'lor ....,.,do.lo!d.ol ~nt• uo ... tn o 
1'1.oo-GTtU<ool portly tol4.,.....0, -trl>: Pw.rt o; tho oorlu JN'ObobiJ' 
c Mohtool. or1CLI\Oil)" or !1H croltwd thUI boddo ~ urto 

n.. rw .. u on ., ,.;>pod in<l~oo •o~ ._u ~""'"' <>t boo!e 1ntnooho 
roo~• U<\ ,.,.. l.onooo ot o.r~1llto, o r- toot to • t.. .....,4 M t- 1a 
tM<Imou, "" Lei> 1t •oo l»>roc tl ca bl o to - p oopo.rotal~. tho l•r ,or lonreo 
ot o.7~Ullto - ot ""1oh o •• toft,.. I ~.rnd rod root tlt.lo~ o.'lO '"""" ' 
r>Lloo lq , howe bo011 ~ppod t"'othor 'r'\th o~hor •tooodi....,tory r oeko. 

IIOI;aood-.t"'J' r o<k o. -rho o.r«ll loa <onooo cOfta!ot ,.Ln \y or bl• c~, 
rt•• ·ol"al,..;{, ~or>oo rocko dtll o pbty elouo.'o ln o_, plo cu tl'loy oo,.. 
ta!.D ,..,,.... ~otldo oJOd o•ll lonuo or "oyo o• ot o lthor '"""f "'"to r iol or 
odelto, and tl!OJ orO Into btodod '"1' b loyo ro of undotono o,nd t7lt. >'h!eh 
oo.....,l~ "'"" orooo•bodd!~ o.ncl uo 'OOdo up of&"'"' ' or 'Oi'loon e <o<lh 
'!"• ~"~ • oM ohort 

5 \ l! """" bodo oro oopoo !o lly oot»>n \ o oottotn p locoo 1ho] or~ 
.... u~ t""Yhh"""\ta but t.~o~ 17o.<le !'POll I'""' W!'lito to blool< o.n~ oot!.O 
..,.. r"<<dlol<. llu>y or 0/>o l>odo .,.. e~orto denoo tro.noluo""t rocko w!. tb 
opH:<tory I'Poot\D'Oo Othor1 ore ....,!u.,..t!no t o vory fine crotnod quo~·t.\to o 

lc • f ot> pt.oo o Ulan rook> •how oolor bond o o I'Poct.lon of.., Inch wtol o 
but tJtoy aro oo-nly oo., uho that tl>o ~odllnr. oo<n.oot."" ooon !.oyoro 
''""rd !Aohu th!Ok _. l>o ooporo •d by .U<o••"" • po.rtln{;o ...t.loh oritllnollJ 
•oro ola,y Grodotlono fro• pOO'O oUI•oouo ,.<4rl&l to uglll!to oc to 
a,..,..,.,. oro """"'B• So., t odo ot obo rt oro •oto nooly t'<>ldod oO<I .,_ 
ph~oo r;t,ey br.U Into "" oH o ol>lqo of r od• Hko <N4od .... ~ &o= otro~o 
<>f •""rt or 'l"ortolto I'P<>~ lou <hon 100 to oowro l huodrod root tUck 
oon b• ~oUowod r.,.. <>1100 ol""~ r.ho otrlko ""t "''• """'"'nl, tb• o!Uceouo 
otroto uo loM!OI/.Io>' MOl thlo~ ,..)o.t1nly te t !volr lo orth , 

L"''" ot ll..wote~o or o coonon VI •- ~"'"' o t ~~o .-.r!oo, llo ot 
or tho• oroo lou thu 10<,1 hot tb!ek """ only • • .,. bwwl"'d '""' 1""" , 
boot o r ... oro oo">oro.l. ~od toot Ullt~ 0<1d """ ~· toll- l'b• o.o ... b 
o o o IIllo lloot ot tlla IL""o\OJlo 1o o • >Uta ot U.r)lt r;rli)' -dl-. to 
tooroo-~ oryot.lHno rook U.O< ~t prepor~y bo .aUod o _,.b1 o 
1< r ... bodo oro l'o l.r ly po ro lt.on-o eOI\to ll>>..,. ftl")' lltth _.,..ol .... 
but ..,,t ot - o""tolo olwrt 01>! clorot or - 1 -urlol onol """" 
uM• \.01'"- oportoltoo or ll<to ll.af .,.,ul U oo i'ro.t:""'tOI")' w&o.~!o ...­
-!J>• on n..u.! in oo• ot t."' bodo. 

D1 llor ( U09 , p ao , ""'- l9H , p I~) IT""P"d tit.• U""''"""" - · ••• 
or ....., quodra.'>llo into f...,. bolto tro""t.~ ""'trl-o>;'Oar4 1ho fi>"ot ono 
to.nt.ort .. ~ot, 1n<l"" n """'al •oooo '""tit or c.~.c.y cr•olt ..., o~ou• 
10 .t!oo oouttrooot of o .... to hoo tho ooo>oNI. wh!ob o«.~t.o.ll>o tho :.oot 
u-'"'"" • ...,.1) n.u ... , tho northooot """tlr..-on dl.ar;a-1 <>t tooo 'l""d 
rualo , It ~<ool~doo tho lode•• _,. ot Ool<l aU} pooooo '"""' t.~• "'"G"n 
p.,_, .. A1no on11 ., ........ ...., tllo Ot oc<"' eo.... Tloo tlt.lr<l tael""•• o•.,.roJ. 
\o<![ .. •- Cr•""· n>ur o.l.loo -tbooot ot Gold !ti ll ond ot.llwo .., 
tlt.o """tl'l•oot o\opoo or 11o,ll!lllj\Oft !lutto 011~ o r st.-ot o:ld ..,111<"7 
l'ooko. !ho l'b...U. oppooro'"" l ltdo Applosoto Rt .. r ot'ld"" uppor .AI'J>IO 
pto ~ton ol Soottlo ..,. Dllhr ~onu.tt ... 1y datod ..,. nrot....., bolto 
•• !>o""'l"' o.nd t1t.o tblr4 ~""' tl>~l'th oo Corl'lon U'..,...,.o, lt ,..,...,. to k 
non ""otluor th!o olooolttjntl"" orill o tan~ 1-q tko 11th< o• n"'" nld0<1eo 
,_ ,..,llolllo b~t ..,t l"'t full~ ob<dl•~ • 

!:><opt >n • r.. plo"'''• tho ottl"'d• or tt.o """'oleon!o rcoko 1o 
o-.. onll lo)l thoolo' OO«t o,.. o w!tn Lntorloyorod ar&ill!too quartoUeo 
ond ll-'00oto11oo :11\••• •-• ~lp otoopl7 ta tho ooutheo ot J.Q -ot p1oooo 
Ol1d troo!r pr on.ll!IOs otr!~f lo ooot ot Mrtlt. ln Ulo oou-.ot.onr port 
or :Joo quodU!If:lo, 001110 oO'Jtbor~ and I'OoUrl~ dlpo ..,.o toWld, 1z1 tbo 
bulo ot !><or C,...ok l;ko otrU:o ...U.S• to al-ot oaot-oot. 

c ... toot •tuor!t1••·-K&r,.... ,.,., or ooMotooo plo.ctoolo oo 
.. lbOUtio, of q"" o•hon11>1 001do t oolu ODd ot q.art o...,l eo. oeb\ot 
"Oltll thlo boodo ot q,..rtol o, -r~lo, or 1._. o!Uoou rock oec..,. Ln <!>o 
G""'t • hu qua<ironcl o Al l t hooo noko oro - • o eoo.rooly oryotolHno 
""" looo dloUDotl )' tollatod th"" tllo &~oot body ot _,oood~nto ond 
:r10tooolo""1oo. Tl:oy """ witb r- • .., optt..,o, -r~lelal to lpoou o otoeto, 
01>! tlloy o .. rywlloro Vod• troa t)'l'lool c« ol oo o:r ool<iot 1n•o no.--1 •to· 
oolo..,lo "" -taH<li•Bt&l')' r oo~o Th•1 o.ro """'t'bt w bo .. beoo ~"'"""""" 
by ~""' ,..t._.phlr=o or tllooo ...,to ~ ~tho tut tl>r t ho prel!Jo!nory 
polot;h - 9 ot tlt.o ~ooltor<L llH6'"' quo~r.,.&lo b..,....,- t.hoy ...,.. ooHod 
V.o f"""COT ~Lo ,.. ,, ond. o1Allor rool<o It\ tloo i1dd1o q""olron~ o 
to tho aoot!t ..,.. -.! - llOJ cro.l< ooMot aM. ...,.lfor'll<l to k o~dor 
th&Z> tbO • ..,..,l...,Loo (lllUor uo<l la,y l itt p ~ ) 

I]ObhWoo plocloolooo a.pb!bolltoo, 'OI<Itb uo tbo """' rldool"""d 
ot V<OoO --ot rooko op,.... 'to han - d orl .......... tho a ota..,1oattlel 
roolro. n.o nrot ot- or V..o oltarotlOo ,.....uooo o rook ""lob Ufto.oro 
Hltlo 111 ~-ro.l o-00<100 tro. t11o orollooory .,.....,1o&alelo boo-t •-• 
a -•• dlotia•lly oryotoll:.ooo tonuro ....tor tho IIOIIId )o.no, !bo &""""4 
,.. .. , ""'oh h dark. trMohh, - o.lelo l "''or CT)I oto.l.o ot polo £~•.., 
l>on<bh,. o, ""i>ol< -.,y bo rdiot o or •~'1'"•• OZ>II Lrroc«l..- ~ot-ll.ko 
lltbtor oprio ""1th ""¥ bo Ulo Mclml~ or ""toaryoto ot o.lblto, .. .,.., 
tho "'""'" ' o<Ot ... t ••t oe tho ""'f''<Lb011ta 1o o cooro .. r;ro1.oo<l, otr~ 
boZIII'll<l pl0111lel ·-· io .,loll l,o.JOTO _,olotloc oblony or qoart o, ot 
p1q1ocl&H, Ol' Dt ~10JI'I.dO, ttl [!'olltl _ .. ol lllll~tflro In dl.,..t.n'1 
olto ..... to -.tiUr """"UJ oooroo l.oy oro ot oUpo<l hornbUnolo s- or tllo 
,..,.o oo~lotooo "'""o o•tain - ~L01:1to, lD .. .,. plo.ooo tho l•JO~• ·­
-In; l'bl<llrc • .,.r;rotl.cl& d otrr.rw.tt• 1o <11o plo.otu otou - or 
t1t.o oaph!I>Olt'- "'-• noU:M~ '""'"""' ... ol~ ot -ro.l.o bcl.t h ,...., 
'"'- U>4 -•toto ot to '"~"" ODd -.11 sn-Lao ot dlopold• &.ao<J llorn­
bloD<Io .,. ~lottlta ~r both 

l'he q.....tdWo Uttor llt\:lo !.1:> - opoo'->1 !'> .. tho lou --r 
plloood q>artotUo, tll""'b ••- ot tho• ooltto!J> .to~oooop1o oryotol. o at 
conoot Jllld """"-'lno. ~· lt.. oll.Looto ro<*o oro vaY \0 ""Ito 1n H),... 
ud opottO<! .,. •ttlod4 - • .,..uta roo.<I1J;t O'l.olblo ro.41otln& OU"P"'' 
ot ... uooto~tw ond alo..,oooplo IT""'" ot d\opotdo md pn~n. 

PRELIMINAHY GEOLO(ilC MAP OF TilE GHANTS PASS ()UADHANGLE, OREGON 

H'\ f'JL\NCIS <J '\\ELLS 

»hv1l>\IUOJ> t""'"' oll.o.uo\or OD<I ulo~\ono 

1.1' .,..._ -.ppod u Gol1"" r...--uo~ (.hlrau lo) In """ UUlo ro Ia 
oo.t••• U.to tho ,..,,_, .. ,., pvt at t11o Gru~ta J>o.u qoo4r&nllo In 'h• 
llddh folio ti>O llo.li<oo to,--tl'"' ••• not dooorlb-.1 00 l.aolodln~ ,.., 
"'lo""'" r..,ko , """ U 1o tbo,.., ·- In tho ,..,. .. tu,... • oUooo oo to..,.u.~ 
buoolo ot ud1aont""Y root tld.t oHo""'" w:ltll b""do of 'roo notono ""'"" 
.,.. not d htiO:Uiol>od l'ro>< \11<> .. tu-tMr .. ,, la tho (lrw.nt o ho.u ~""d­
"""~~'" oodl-ntOJ')' I'OOko appo.rontl~ oq•l•d ont to tn. ~o l1 oo font.otlon 
uo both 1.ntubo.W'"" orttb. &r>:l norlUn ~ oolc.&.l!lo '""'" '• ""lob ,_ t.o ba 
a...-1~ at tho , .. "ff.' • • 1tte o..S"-IIto ODd prabo.bl7 Jun.ulo oloo , t\ 
•- b.ot tJt..,ol'<lro, 111 tbh p,...lWaocy t.oR, •r-.lr t.o eaU tt.o" o041• 
.. ...,...,. """ oolodlo rool<o """"'"lo• ad mot to oppl7 U'1 to.-tiO>I n ... 
to tit.., .... tb ... p t,.,.tr ,.,..., d .. u. .... ttr o..ua..r.tt.ry, pvt 1o o.la>n 
Mrta1llly -h•l•t to o port ot t!to Go.Hao. n w:lll bo IIOUOO...,. lll 
• 1&- pubUo.tioa ol'Uior to r-otlno tho Qo.lloo u hol1"11115 ""'"'""'" 
'"""ko ..,. te ~h• o .. p&ro.to rc.-.uoa - te .a.. ...,l .. Aloo TU orooo 
ollhtl,y ooouptod by •••11J>onto .,._ 4ht1nc~t..- oo tor oo pooo1b\o ,._ 
tllooo Ohlony .,....,~1<1<1 by oolo&JU .. , boo-t tho """""'arWo .1,1r. - ~lo .. o ..,.0 
'"''Y ·-~t .. 

l'W .,._.,.u1 JUroulo roolto ot tf,.o !;<'&~>to 1\ooo q~o o.J. l onp 
""' •Uua n .. •11•• or !to-'""" b-U'J'• - orM "'"' o .. rl.op. tlloo 
"""""""' bcouMU']' oztonolo \.lt.tw,.,.ptod O<>ly b)' .,...,, ot o.l.luol-. oovtt>-. 
........, I ' ..Uoo to [lOor C....O:o M>o>tlter .,._ o.J..>ot u larr;o ll.oo -~ 
ot llol.eo• 1\t.oJt o.od h orouod lo)l SU<>l:or c ..... k TU o'll<l!.oo"l")' rooko 111 
tlt.h .,._ ..-o l.ooo ol>oilar ~ tloooo It\ tho otlloor " tllo typlM.l Galloo 
oool~to, bo.ot tl>o7 llaoo o dhtlt'1otl1 J<I"''Cir loolt \ban tho -'"-ood~tU']' 
recko, ~ llO>t.or ool01"ool., .....-ur crdMd, ..... _,... dhtll\otly -­
n... u-l&to<l ...,l..,.lo ,..,.,k.,..,._r, oro ll&htor oolor'll<l -• trooho,.._ 
l<>Olti.Df; - tho ......... , • ..,,.0 

lo .,...oluot" oold_,o r"''OJ'<!iDS ""' rolot1GII ot tllo Jll;ru olo ,....,ko 
ID tho ,._oollz hloooolel _.,laO<\Ic ..., oo<l"'->t&l")' roolro !A tko -to 
Pooo quo ..,.._lo .._, ol>oo......, by tho orltor Tlwl -to.•tt oro ""t - 11 c­
p<>oO<!, .....:! tlwJ aro ~ 11> po.rt l nlto4. Alollf; -h ot V.o ••"'"' 
1>0\WIU']' ot tho Ju:ro.oolo, I>Otlt. •rloo d lp _,_. ot obol.ot tllo - ttoop 
~01, bolt"""" tho brio U'O Oold01>tl1 Ooo • ......,ri, for tho ")''IGllno.J. OU\10• 

'""" ' "" tl!not ot 11o1o.-- · -• thot tho J oron to .. ok o a:ro tlt.o ~-·•· 
T!to dtrr.r-• J.Q c-ro.J. opp..,.._o ot tllo tw:> oorloo poU.to tn tho -
dlrO<>tl..,, lrut - beot o..U.,.o at JW'uo!o o&• eonoloto in tho n. .. th 
oolloot'll<l II)' lll.llor to. t11oo Hl.d.U o 'l""<lr"""lo (Di ll or lMt , ~) 

!!Ia .rur ... olo rooko ,,.., ""~ by quorto d!orlto otooko ond olulw l~ouo 
-to.norpht .. o.l.011.r; t l " eom....,to. n>o oont&ot ouro<~loo o.ro -ppod It\ p..-t. 

&odt.oouJt rooko.--n.e ""'" o~Nn<Wtt rook ln tbt Goa .. tor•tlon 
on~ 1• file nor ..,. ._.. .. ot Juruo)o oodWnU 1n tho G ..... t o Puo qvo.t:roncl• 
to J.or~ I!T"f to blo<& anolo ••t or 'l!>lo~ h Wrt or Tool.dlol\··•- of Lt 
• • •• "r ick rod- lD _o..,orod lodpo0 Wh_.o t1oo ol\alo lo but o11pitly 
uo•~o-r•O, It Lo -•11 ""'tl•• lD &rOJ ud lov.tt L!ltal'lloo!Oool '0'\.t~ tl\o 
onolo 1o """~ -o-e, oo,.. ot 1t J.Q .aool•o ..,..,., '""""''root U.Uk 
tNt •r• or 1t 1.o tlltno.or lO¥•ro, "' tnoh to • r ... rut Ullol:, o.ltornocU..C 
~lcolly l'lth l.you or ono.l o :n.o -ot.ozlo It p,.4.Uio.otly ,lu 
r;ro t.nod , bat tho f o,._tlon """tolloo - -o ot trlt , to1.UI UU"• t to lD 
-. lA 41-'-r All tho oODd>' bod.o o""toi.D • 1 ... 1• ,....port1"" or .. leOD.le 
•tor!d •~Glo u oOh o>td ...,((, ~- ot- _.._-. .., .. ollalmolUot;, 
''dot!.,... lei toortW'o and oboe..,.. orou..-ol1aco 

l'oldlnc ....t ob O&F>nc n&n lo...,loi»d. o.lo'9 olouqo po7'01lol "" ttoo boo!· 
d!.D' \.11. ..,. Oll&loo. tboo obaloo ~~a ... loooU¥ - .-,....- to ,.... 
j!IQ"llitoo or ......_ o~IUoto, wllloh olooo!;f roo-h t1oo or,lllltoo of hl-· 
oo\o ~ but toa 10o-..11.y H dl...t.~1tl>od r,_ -by U.. uMOI&tool. ....!• 
oto- -· OZ>II bo tl\o!r nodo ~ ,....'tl>orl•5• 

Yol...,.lc rocko. - Uto.ro<l ..,louie ,.h other - tbt .....-rltod 
t.rr oii'4 -u- oro intwboMO<l • 1tl> - oool.l.cto. At llol>orto• 
Brl.dco, 110u the -ru.w.ot""' ......,., ~r""' qooo4r""Cl•• thon oro ~­
oropp~o of ,.......1o~ -.oL'PO -tt~- llllllooltlo Ia .. """ o 1-t!-.lo.r 
1ooc!:J ot occi-rota or n- ~toGoto At LtlrpJ Croolc ttrlfc•. U.oro o.ro o.J.oo 
NoollOlOt *q<I..,.Oo ot o IT'""'• N.r>o- to .. ,u_.. p-aJ.Q'll<l loft., In 0 o,.. o• 
""-leh too ... ..,.. n- u-• .,4 - • toloo ot n- br..,.t .. -.tltb aocul..­
oooto~lo.r ,.,._orto ot low.-...! to1other '"ltb U**" oblor ttlo ( probobl~ 
tut hl.ooo"') -l>o.rlol, .,.d blaC o.rclllooono "''* '"1\lok boo tllo oppo..-oaoo 
ot tllo obol.o •- tn t.hfl (lo)loo formation "'""" 1o aloo o noll """'"t 
o ( "70Ciob IT"¥ rr-o._.tol crttty rook, 1n "hlolt ~lor tolC: opor c:roU.o, 
bomblondo oryoto.l.o, oM a plnl<lob .tcroorrotol\l.11o 11lclorol 0"' • ...to out , 

La .. o 01>! otbor ..,1<..,.1• ro<ko p.-do•lnota in tho o<out.ho,.,. .,.,o but 
.,._ looo •ll *"PG•o4 """ tloOD tortho~ =rt.l>., s..,. or tloo•o '""'"""\.< r ool:o 
rul<>l>lo t:llo -..,1ooa1oo ot Po.loooolo qe , Tho J"'oulo roo~• o.ro dl o 
tillt;~~!ohod prt.ril.y by tho1r otrotttrophlo o.od '"""oturol .,In onohtJ)o, 
oopooi&IIJ' by tlootr 1nt'-U ooooot."on •Ltll tho ood1,....to'1' roo~o, o.o 
OU<lpl1r1od lrf tl ... breO<LU llovizo' M &rC!llUOMIO ~• .. nt oJOd ~1 U,O \.lt.tor 
r1nsoria& ot la .. n- .. ttb bodo or •h•l• or oloto Dr~!norlly, too tllo 
~-.,. r ooko oro U~tor colorool thon tllo ol4or, ODd tMlr alnoralo oo• 
po9!dl)' V.o fol<lopo.ro, oro lou o.l.tar•O OU>d th•l• t o•tu ... o t>ottor p,_ 
.. ,...d tlt.ol1 ..,on or tllo l'o.loo10Le •to...,lc.,!to. rho Jurooo!o ..,l • ..,.lel 
rooko lMJ\Odo o ""llardlnota -of or•oa•G<>lorod rll)'olita ,.,.., pboDo• 
tr~oto of olo..- quarto ond fol<lopor, 

s..,..,t~no 

T!to ,.._ •oorpout~ • lo •PPI104 botlt. to o '"'"~ or ...,.roh o.oo1. 
to r ool<o that oo"'l"' l.o~•IJ' ot tloooo -.l110n<l o It h 1o tho lotwr 
oW<Oo tlt.at tbo _,... U ~oed. J.Q thO """" l>ood~ l1\0 roo'u ""'" •ppo<l 
0.0 ~"" ho.oo - -ll'ool. t'roHo .......... ot thO porl<toUt .. I'J"'OOOLIU 
oor!oo, Tlwl ...._ -· ot ti<to oo;rioo uo roo-U oo11 o,.,.uU~ho.l loy 
tho -ro.l• •liob. Jllld ,.._. IH>tll "' Qtob'"' '""'17 alt-, 
"""•r eorto.I.D con<lltl""' "• t.o o.J.noro.l.o ot tho •OTI""'t1no croup - ot Ur• 
rool<o -ppd u oL,.,..I- ..-o -q portl7 olt- l'fi'""OO\to OF porUoUU 
1>ut $t h&o bo.., '-"'..ttoUlo to •p tho .. looo ..J.torod -uoo oopoN.t.olJ o 
to p1o .. o - tho o111...- -. tl<o oorpqti><o boo - t\lrti>Or olhrod. to 
"""" a turo.l.o u tolo ond. ohlortto. By tar a.. c:r-tor port or tl'<o -oo•• 
-'11.Dod "" tho -p, -· o...,trt ooo.,tl&ll.J' ot oo"-'loo at-...loo 

~ uoo.o ot oorpoutino """'"'PPi.oC .tth\.01 ttl• .,.U~o '""' tr• 
looo - on oaro to _..... _... .tloo la _t, •ot ot - oro 
looo ti<Oll • oq .. ,... ..U.o, 

ln t.,....o.l. tM ...., .. •d•rlaia loy oorpolltll>o ""-" lltt1o "&0\o.• 
u...,, Jllld <holo' ooll 1o ~hb .,.. br1ok-rft, ""' -•tborod rHk 
ordlloorll,y bao • olto.root.rlotlo t"" or buff <10lo:r 11101 It odlod. "lluokot1D" 
b) tho looo.J. lfth&bltouto. ~to o-l.)' \t 1o v-h~. Prooh '""'*""' aro r;-ro.l)J dark 1:1'"" ta blaolc, olth...,y. .,_ .,.. 1\r;htor 
v- with • yollorio!> tiJtco Jllld • - l-..W... - oo.,_ttno 1o • tnly 
J.Q .toroooop!o fo)tO<! ow-oso.too. 1ft . ,_ -rtotloo ,.,.,. oryot.olo ot sronlo~· 
u~ dio.J.loco .,.. ..,.uuto or po-~o ot\<or tit.••• o.J.noro.J.o , ,.....,ploablo 
II)' tllolr po.rolloloftbr""• to.....,,._, ..-o oootUud tJ> o ~oooo, tlel..,.ro\nod 
•trU ~ lou..,_ nrfot)', dorl....S rr- ollu>Lto-o rock that ""'•ltto 
o.l-t """lly of ol!...U..-Io fOllariob ond. h&o IT-=l•r toxWro, botnr 
•d• "P ot ...,11 I""J.Qo ot oorpont""" ond. N oldual o)hJ.no, ill>oot:too ot 
dU'k ,,.,,.., ....tl>opllylltt• Flo• ,..,.~o.l. llloboo l~ uo o""opl......,~o la 
, ,_ outeropo. ~- lo .....,.1y ..,..,....,..,. proooat 1<1 tho """Ito u 
u •-ooory .tDoro.J., 011<1 ,......t<lo ot It "'"'"' bw. uri t!>.,.o J.Q o.U tho otl>n' 
oorp.ntlu rooko. tr1 part.o ot tho d""lU 1t ooour o in -ttor'll<l r;ro.ino or 
.-1.1 •.,. •• , t..t Ito .. r- P.._• t1too<o ...., ...... ot ·-'" la.l"!:.• ._,... 
'to bo' ot o ,_.odo 111toroot, 

AlOOIC ta'i<lto oM .~ ...... '"""" tluo .. .._,J.Qo lo oU ... •oldood o.o4 lo 
~t b)' orooo-Mboro<l ..... ot ..,._,IM ..-• ..,, TM ----
tr.tlollo or obr<OO.lto ~ - ol<>!IS tlloou obOOl' ._., bolt u.h ~ 
.. .,. tJtot tho ro« J'loldod .,ot r~IJ' '"- olo_,.l.cl& -ra .....,._ ... -• 
-•t abundoDto 

Tit• if:""""* roool:o tlt.o t ..,.. - ropro-to<l by u._tiao _., ln~,...dod 
lrRo o.l.l tho pro-<::t-ot&....,u l'O<*• r.t oedU..tary aU Y<>l.cl.ule or tctn. Thob 
-po• Jllld tllooir'wtno:rturo.L rolotl ... o «<> tJto old.,. ,.ko "'UO•t tho~ ~ 
ot tlloa oro olll•llto, but ••- of tho ooooll" <>Ooooo oro oo,.... tnly dU:ooo 

Qloor1-o d!ar lte ODd rolo.- ....... . 

D!otrlbo>U..,. Jllld ,..,enol ol>or-._....., lo'r.cular •oooo ot -..... 
otal~ olllo .... o lilt,..:,... roOl< .,.. upooo• I.D tko III"Nrh Pooo 'l""dJ'""f;l• , 
""" - ot- uo l&r&a o C... ot tlloo•, lll>lcb 11oo o.l.oot; tho ll<rrtho•ot.o­
oout-ot dlqono.J. et tbo quodronclo, Lo ·-' ll .tloo lor>& """ I IOilo o 
• 14•, th""lb _., or lt h borl'll<l -o.tlt 1;1\o o.U...,,.. J.n •uu .... Yo llOJ' • 
1t -~ H oallo4 tit.• Grq\>ook o<Ock• tnoo Gro:;t>oolr -tolD, !llo otMr 
1..-r _., oropo out Ut tho ,... _ _.. po.rt or thO G....U&nch, W.ooo oou.ora 
bo\lao!U'J' \t <~Wrlopo. Jt oo ... pt'll<l .,. .,._ ot H oqoooro lllloo wltl<i.D tl<o 
Oroato 1\ooo ....,sron~• ..... obol.ot &o ..t< op1>a 1<1 tho R\Ulo '1" •6r-lo 
to tho 1110rtb.1 lt .t!tot "PJJI''prlo.toQ bo ulloot Ur.o llorUa ·- o.o tho '­
ot llor1Ut, 1a V.o Kld.Uo quodr"""lo, 1o noor lto -tor -rol -ll•r 
-1 .. , I'Pvro .... - """ ·-· al.lo U> • _... all•• "' ...... onp OOit 
olo"""•••• It to bollnod tl<ot o.l.l thou ..,...,,, lor,o o.ool. -u, ropr•o.,t 
o. otocJ.a vu.t botholith, wllloh pr<>bab)J ....S..l too _.., ot tJto oo~tlloooW.,. 
por1: of tko qudr~l• o.t o ;rothel' ol\0.11- doptlt. , tor tllo oldor rool<o or• 
-t-•J'I<oud to o.I>O\lt tl>o ,,... 4"C'"0 hor• &o thq o.ro ot • -11 dlort..,o• 
trco tll• ...,.,L~o ot Ia• lo.rcor otoolro. 

- tio<>uc)o fl'"l•- to bo r;o,,.. ol•ooll .... to.- 1• orl&l.lo , tho 
.-!lor U.llr\lol" -too <llrhr 0011.oiHrolol:J 1>< -lt1 ... , - ooolo 
ot tho lo.7~0r bori.L- ooatollw • ...,, ot -•Nl dhtL-t o;:,p.oo lltorit<o 
o.ool. q>l&r1:o dLorlW oro pr«boblJ t11oo prooo.loat _,.ldlo01 r;ro.ao<I101"Lta 
-4 pol'jllo;Jritlel v-.oLtoo .,... aloo prooftt ..,t ron, ..a 111 ploou Ut.o 
-•tro.tloa ot 4ari: .t...,.o.l• Lo oo croo.t thot VIO ,....k 111ct>t be olouood 
oo o. hornbl- pbbn" bOlt ""' 1-.o" .,.._. or pbloro ..,.. •ppool ooporotal7o 

ro.o prno.l.- rool<o Ut thooo borl.l&o oro liPt I"J'• ...., ~. 
l<.olou7•'"-U1,., Jllld not to1t.oto<l 111 c....u.. o.J.thau.P o• .... two oo ....... 
.._. et IT•Ito -~ .. bo. .. - -.4. 111 • r.. ~"'*" tl>o ~ Lo 
P""J'Q'Q'IUo, ....:1 -n ~ry.to or oi'UIMl••• •~ lllo.....,11M uo w­
bo<l>lool. "' o. ,....._..,. P""-.o, 'lloo oiork-ool.,..... -ro.J.o, o1tl<_. -..~ 
bl-• or 1olotlt• or boU., oro orollor4tn.oto lei Mft o....,....po -·• I>Otlt. 
uo pooo-t tllo blotiW 1o "-.111 V.o l ou .-....,, fl<o -• oo.,.ooorloo 
t.rrol~~• opo.UW o.ool. ..._.,Ito, 91th Ol")'oto.lo or , ,_,., knoto ...., I"'"""' 
Ut - ,..te.ropo 'lloo 1>0.-l d!t.o ot opHta OZ>II por;-tl'- 011t U.O oU.or -· DtorLt•.-lltot-tW -~I.Df; Uttlo or "'" .,..n.o .,.......,. . &lotte tho 
~>or<~ ... .....-or-- lA"• u.tn<ot ... - ... ..,. h u.o --uac ..- "" -
ot tho ~~ o<t<>oko o:rol I.D ~ ot V.o ohoot o oorth or 11<1.- C.-I<. 'll>o 
rook Lo ...,.k-oeloro<l -""!! to Ito hie!> po•-~• ot honoW- """ 1• 
..,otly -irla p-o1Jiod. Ao 1o bo ... - - ... tbo o.J.nroo•po, ~~ lrlad 
•r d!orit<o 1o 1a prooro.l -n alC.Orod. t1t.o.a t.1>o '!"""o u .... !toJ tl<o fold­
opo.r crotn.o oro luply altaro<l W koolia, oorhlto """- Gllnooololto, -
'~" -Uo4 cr-.,. Jllld - hor~l>l•IIP to port!J' o.lt<orod to ohlortta. 

~~ <Uorltoo-hebobly tile """' o-....t Utr1oloho I'Oolo. iD tho 
~drOOlii !o <iUUt• 41or1to ""l~h ID,.o o 1orr port ot tho G~book 
oM -1\.01 ........ fl<o 9'00'to dlorlto lo o. u~' ; NJ rook, .,._oool. 
ooooutl&ll7' ot oD<Ilo plo!;toolooo o.ool. o.J.Qor q-tlttoo ot q>OOTto ...S or 
ottbor blot!ta or 1\orabloDOo.,. I>OthJ lt ...,t.Uto llttlo tr ~ ortbo­
olooo. A o-.lo toJr.l I'Poa - llorllD otook DOU' P ..... to l'<ooo -t.IZ>o 
o.I>O~t &~ po~- ot """""""tl .. ly n-.. rl> ploclool,..• hUopa:r (o.no!oo!J> o), 
u l'ft'oont or quart•• """ .-inac 10 pore ... , 1o a!Jo17' ....., loon~bl-. 
bolt 1J1o1udoo o o•ll ...,_t ot ~,_, blotl'-• 

Druo<llortto,-""' ,rODOd1or1to lo pao,..lQ uptor V'Y -
•• .,. • .,. , .. m t1t.o11 - q.....to dlortto •t ooDtolao o -u·~ .,..atLt;;t or 
dork .t .. ro.l.o, bot Ito ..,ot • ooo.atlol d1otln..t.L.., to lto ortlooo1ooo -
toBt0 ""'L•h ~ bo .. ..t< u 25 poroont, Ito • ....,.~ o-ottlan 1o Uovt 
Q po:r- tol<lopor, l» portolJt 'I"U'tO, ..,. 1'!' por-t bloUto ""lloro­
blonolo, ""l"b OOCW' tot;otloor or OinclJ• n... ~14opano, •• • ,...}o, .,._ 
l'o!rl~ !nob. 

-U,...,.. or tho 1o.rp _.-to dlor1'"- .-.. '~'PM"• Ia t11o t:l.•lt, 
ta bo ""ntblotMIO pbbn, llltt - at.,...ooopoo ol\0'0'0 that lh h14opo.r t o 
_.. -to U.... 111 --' pbl>ro. 

-ll ·- or ..,.,.. pbbro _..,... 11>. ._ ..,._, -- •o ot­
bo1nc ttl- • • ....,~ ot't :It&., L ~•·• o.oo1. .., • ....,. --' orl­
bopo. th1• ·- ... uoJ.q -t~~oor• -w u " ... ..., .-.~ oou <:ao •t -. 
r- tr-oob opoo'-o tobo.t -u 11o ,.,...,_ 1o " c:ror,....... ...-o"""'"'1Jood. 
r-. oo<>rt.~ 111 -1z <qual porto <>I' la:rr;o v•t.oo ot a..cUoo, ,.,..tl¥ 
altoro4 to - bort<l>l-•, ODd ot tho ~-- tol<lopo.r ~tho 
1'1>\o 'YI>ho.l. ~- p-o.loo leiW rool< -•o<l - tn)J ot pyre.- Jllld \.lito 
rook -0<! -ial.y ot t•l4opo.r, 

A larc• pbbro ol.1b npooool Ut ooo. 5& , r n f , • e w. -olota 
ot o ITOJ ,.,..,., • ..,... .. IAOOII roor. • .,..tolninf: o-t tfi ,.,......,. or IU,.........tw, 
110 -~ w- hon>bl-o, ....... _ .. u, lorp proport.l• o r -ttt..­
porllo.po •• - •• 10 ---~ •beN' 2 poroOltt or ""'""tlto, """o~ 
to r-..!117 - lD b-...:1 opoo"-o. 

T!to dU:oo 1n U.o .,._, o.po.rt tr<>a tbon o.l,..O<IJ notoct, to.ll lftto -
Glotiaot """'P" Uro oo llljooto>l boh,... t11o tnU.,.I.cln or tho dUrlto o.o4 
rolo.tad I'OOko OZ>II 1n ... 1..a 111 tiW tololn, ..,~ toult~ ot tlt.o _,_ 
pl>lo rooko ""' tlt.o oo iltJ:ootool. otur tho -..looo•llt ot tho dtorlt\.01 otoo.ko 
fl<o ol4or dU:u 4lttar -..< 1Ltth trao>. - .,oloolll~ •to..,looalo rool<o 
011<1 -pt WbOro oqooooroo u• """""dl.y "'" oonaot bo 41otL""'1- rr ... *• :n.o _.,. 41koo -•1ft •1al7 ot voon to 1"01 porpbplUo .-•• 
~ ot thooo d1lcoo -•lot ot o ,...- dl.,..lto por~·-•r ao It roJ.cht 
-.. J'I'Opoo"ly bo ""11-•p.ooaz'tt'-, nth ....,._ prl- ot l\l:rrabloado •• 
-h oo l/2 lelob l<a<~; 1>< o r~D.•-cro111<1<1 po,..s-oo llrldor t11o alero•oor. 
_.,lo I'OOk 1o - w ooat.\.01 tro... 25 w 110 -- olll""lo" (All*""zo , 
\0 to &I _..t b0n>blo>o4o, o tow,..._, ot q>arto, uh1to, ..,.1-o~lo:r!\•• 
,... uoooOQI")' •cm"'-• Ut&o!ta, Jllld -tlto, ou. ... """"lot at 1"01 r ol6-
opor ~· 0... ot thooo, o silo 1-s. ot<to tho d\..rlto po~ b-011 
»Pl-PW 11-, ooor tho -• or the <ra"'-lo, !Mo reM .... touo 
~14 pllooJtof.I'J'oh .. r 1>1<1to '""o<l pl*&toelooo (A-..,""'u-Alt......,.,), s/& 
ot o.n lael< .., • ol.do, oa4 o. t- lo.tho of llomWe4o 1a • doniJ vo-o•. 

....,..., opllt:lo dti<O o r01111n,r; ,.,._ • r- "'"""' w -~o.l too"\ 1o> 
•l>IU. - o.l.l tho v-o>lo:r brtnol .. 1'0'*•• -• Uooo)" ..,.. _, 111 tun> loy 
"-""' po-Uti.o •tirO• 11114 •tn.. ~o .. tao '"' -•' - o la 
Ur.o 'Oial.olV of U.O l&rpr v-t.Uo -..-. - _,- o.l.001 00- Ul oll 
Uro - rooko. -• ot - .,... ba:r,.., but o. r- --.io --.11 - · 
U o'i<lpbl&o ..,. ot pld, 

Jatruol- .Uor!W Jllld -..J.' loo'" - 1--' out:Uoc ttoo ~ 
r-tl.clol <--) 1r> t1>oo ~· ~....,.1. 4trooUt to tao oo.ot, •d 
!llllor - baoo.U <UUo tl<ot. 11a l>ol~ w bo or fortiAI")' oc• Ill t1oo 

l:l<ldlo """"""'" W ttoo ....tb. - ot \:1<0 4U:oo 11>. - -o -• 
fll•4ro.ocl• ~ o.l.oo bo Jvtluy, bvt "" - ot t- bo .. - - to 
owt tlo• Chloo or U.. ~ ll>,.tla tb•V -.;• ou fUJ bo ~rro• 
t)ooa tl>olo' potrosrophlo ollara~tar 1>1<1ob ,..._to.o to bO NllJ doto,.,.illod 
I>J ~-Uri ~phio ot.<IJo 

TU lot,...oh o I'Ocko oro ~-·• tllon tho Cb1oo (Upp.,. Crotooo010ol 
....._ &ro IZ>tn.ol" !J>to> all t:ll• Jll;ro.oofo Jllld oldor rooko. ThO)' probobly 
nr• leltr<>lod in tbo pori<MI or w!.doop,...od botholltb.Lo tntn<olo~ tbot 
oo""rrod 1.o tl>o Prlo:!t1o Cout '"''"" durl<!f; lot• Jllroono .,.. ..,.1~ 
croto.o_.o ti• l'he order tn ""lob tho -•ro1 k1nh ot I'OOk -•• la• 
t.F<I!Iod hoo not bo• ...,.kod o~~ 1.o dotoU tJ> th!o aroo but tbo p ori...,t1t• 

,.,dloo ooro probably tho oorlloot .. d ,.,.. toll""'•~ oueo e&$\Yol~ ~ ho o!e 
~lk<l o0 b) th• ~u orto ~lo rlt.o, tr "'odlorlt.o G'""l'• oru1 nnally, opltto """ P._ Ito. 

M or eo or Q too o.,~uono •o..-.ot lou ohan t"" "l"""' =1•• >n 
~•tont ooodopo tho oo otor n bordor ot tho """"'•"'l• ••~th of t.ho hood or 

ocY .a Cr•o~. Two ,..,. """' I potohoo l!o n ortll o.nd u oV.or • •~th of thlo 
•roo 'r.lo Chloo <l!p o 10" or hoo no rth"''~ o>l4 !• oopuot'll<l by o ~root 
~n< ~nrorOLit, r,..,,. tho ~oor ly ••" o•l ""''""'l<MI< r ocu upO< •"loh it 
Uo o, Althoo&Jo lt to ot In oo toM "lth l:<truo!Yo rooko tn thlo ~,.,._ 
un&l•, 1' 1o lcnO'O'O. t'rooo ob oo,...,tlofto IMido oloowMro 1.o t."" ••t1•n to H 
Y<>uncor than tho oo.,..ntllloo dlorlho, otld "tllin' Lftffuol'oo ""'ko dooorlbod 
obo .. , Tho , ... toot tlt.!ok.aooo ot V.o '"""""~' !>oro JN"' OOnt 1o probobl1 
lou tll- 100 to ... , 

l'he -•t ·-ODt roolr in lao ~h!oo horo to o '!Nrt to redd1•k-nr,_. 
dlo'tjl ~_..oiao<l OON!ortoao .,.,t IIIlo ..,._ly r;:rodoo !J>to tl.oor ...,d. 
ot.ozlo0 ho'>'\q oub"'C"-lo.r srolno l ooo 1:!10<1 holr o .tll\.Oioo'\:or Ill ~1-tor, 
U>d J.Qto vtto Mrinc r;roloo • -· l:r o"rqo 41-r• It to ol"" J.nWr• 
bedded .ttl> po~bly J,oy..,.o. Tho pobbloo o.od 1 ra1:<a a:ro lo.r&~lt ot -u.­
.,}o..,lo ,....,, 1. coad 4ool •t tho """"'""" to •""••·bodol...,. 

~· oo41-to - oooroor •-•rei t>oo oo\1'\:Jt. , n.. - ....U.lor ,.....,...to 
~orth at tho "'"'"'' ono o ... otot or f i.Do- to-~~~ IJ""Laool. oon<totono boot 
pollbl~ bO<I o .,., •- ln tho oouthon< port or tho lo.rcoot uoo, ..,d ot o'""ro.l 
plo .. o o.J.oac - """'""' """""' o. -roo booo.l """l.,....•to I'Poa S to l~ 
toot U.l<k -, bo 00011 At tho a....ldor c:bor.nol Plaool' """'" thl.o boW 
cuncl_..u \o oo-lo.l.l7 ...,u o>tpooH, It c•taiao to.lrlJ -u I'OUI1olo<l 
- ldoro tr<>• 1 L"'*"• to I t-t !10 dtoNtor """"' ..,.. o~ton1 <>I' -u­
...,l...,Lo rool<o, tt.""Ct> •- &TO or 'lcr&rt•U•• !'!<o ol<or .. l'-- opporelltly -• 
not tar oovth ot - , ..,.horn•ot ot tb.ooo ,..._.,., Olio! thO _._\.01 -o 
dorlo'll<l r._- Poloooolo r ool<o wtdob to .... d tllo lo.od. 

T!to - 1 •-cl-ro.too ot t.hooo ...., ..... """to.l.n p l a..-r ~old ~loh 
,.o Wldnbto<IJ.,y dorl01>d tr<>• tho o)dor rooko oorrlod II)' otro.,. 1-~to ~llo 

•••· ""' -•tro.t.o<l lo)l .,. .. oatU... Plooor alninf; to reoowr tlllo ~·14 
hoo bo• •ttoo•toH 11> '"""'"1 ph.ooo, but tllo ....,14or Cl-"""'"1 Ploeor 1o 
tho •l~ plaoo -" lt 1o &<>l.nc oa ot prooont. 

~o u_.., t.,._u..., """orll•• "" "'"' or <bout """ ''~""'" aile la 
tho DOrthooot 0<1rnor ot tt<o quodro.ac1o, lt ooBoino """'!.:' ot """1.,._ 
,rol&od oandortOG• but L""l""•• • .,. ollalo ozu1 •OII,£1.,..roto. l'llo oo»dot ... o 
h ""Ito to H"'t br....,, """ ot lt b o1.,; polo yoll-ob b....., OZid It 
•ootlloro to • ~ ooU ot •la.l.lo.r polo ooloro, dltforlnt In tOto roopoot 
from tllo Chloo tormat1"" ""hh oborootorlottoolly ... n~oro rod, Woll 
r.....c!od q,...rtdta pobbloo on ~oh or lo o1 In dh,..tor oro •I'"""••~ dt­
trUNtod t11"0"'h ,...~ or t ho oandotono O«d ,..,1 bo ftn"'d oLoooot "'1"1<0ro 
In t1t.o o•orly l"' oon 

Tl'.o IT•111o In tho oondo<t<>M '""'" I'P"" t!ao to oooroo 0<1d oro "'''""' 
to oubr.....,od 11<o -ou.no oo~o l:<o a>oh ...,loon.!t -urto.l llo po.rt 
oryoto.ll!J>o on<\ !.1:> pwty clo.ooy o.ad oe,. o' 1t 0011ld proporQ bo oo.l.lod 
tutr, ..,MOO\ to h o oMro.<rtorhU• oooo•lt""n~ ,.,. 1o ..,,..plououl~ 

&'out140<1t J.Q o- ""'" .. PI• "oar tllo ""'" ot th• l'b,._t1.., tl\o oo"<lotono 
Lo ia~...-..t 91U. oh&l•, .., .. ot ""!"" 1o 4ou'k tro;)' or bl&ok ..,d OOO'b..,• 
uoo~o . Colocl.,.ro.W lonooo oro -ly !.Dtorbocldod l.o. tho -dot.ono, 
'ltoooy • ....,,,, ot 111---. - U ·.......tod po'obl•o """' c<>~bl•o ot croAltt.o. 
~hie, Nl4 ..,loonH roob 

t1>o u..pq.. t ...... tt.., , HU tll.o Ch1oo0 hoo ... .,. tlot ~If• ond. rooto 
~-...ro,._bly m. tbt _.,..,.l oo.o.h OZ>II -u.ooot"'"otory l'<H>ko. 

llopoolto or .. ,., , ...... 1, o>l4 oUt utoru l'"' .,.,uotb to bo - ppod 
r- tho n oor o ot .-zcy or ' ' " ou ... ""UOJ'• n.o r<>loly otnttn.od oD<I 
tor..,.oo4 dopoo!to t"'t """"PJ tllo nUoyo ot Bop• - Applopto riYOro 
"'" ~Hn !ntr • ..-d by ......... WI loll """n- ""bod.,...., J.n plUOOo 
'l'or.....,oo ..,...,. d .-.1 1 .. o1o .... ..,_ tar~oooo -•t• '""' -"" otbor 
ODd lllto 1.ko O<>llu-.t"" o r r;or>t.lo otjo i"-IOC olopoo, olt1'1011f:h .... <lo­
poo!to • Y bo oo -h oo aJO to ... thloll, 110 •1nclo _...,.. •"""o • tll1ok• 
nooo ot -•• than 1& twot ot ,.... .. 1 t~o•It< ,..,.. olo- SO h 60 r-t . 

n.o "''po• 10 w to r ... nr ttlo torrooo ....,..Ito l o ...... u,. .. .... 
o!lty oloy or ho.r4pon. T!tlo - Y l>o dlrootll ....twlotn b)o "bh>o" va .. l 
but ""¥ b• ooporoto4 troa lt b)' o IOJO~ or rod ,... .. ...,1 """"rlolto II)' o. 
lo.yor or o) oy, n.o "bl""" ''""' oouloto o• hirlJ well rowdod 
pobbloo, oob~loo, oM o tow -ldoro, •lth ooottoro<l poclooto o; """" 

Moppo~lo 4opodto ot ollu'O'I."' fro• 25 to IIQ to ... doop ••••n tho 
... noy bottoM ot _.f t rlbutorlo o ot Ro,~o oDd Appl•c•to ri.,ro T!toy 
oro ol>oila:r to tho dopoolto juot dooor1bod u••l"' thAt v.y om<Oin _.o 
on , ular po~b1oo oM oohblo o Pl.ooor ,ei<! hot.• boon ""'""1'0<1 I'POA o.l.l ot 
tlloo o <lopoolto 

T!to loot- ot ....,- ot tho -.11 nlloyo oro N.Uod 91th oolluTI.-
<I'r "olido rool<", o j"""lod OliJ<-• ot l or&• ond ••U '""1l"lo.r ""'* n-oc-ta, 
o~bi'O'ollldo~ oo\bloo o.ool. pobbl• o ond -· floo p! •..,. r;old •hlch lo ,..,,. 
tD .-zcy ot thuo •• ll"Jr o t o oooroo ond ro"&ll ond l o dlotrl'!Ntod tlt.rOYJbo•'t 
tl>o O<>ll10'0'1.-. obowlq tbot It ho.o n~ ~ -YOlod ~. 

'lloo ~t_,.,. loJorod I'OOto or tho -~o f\Ooo 'l""dnncl• ..y bo 
VO"pooi lam t- U'PlolGno oooo l'llelt to tho ntallt. to wtd.OI< tho)' ll.on 
- ••tor-•r 0) tho <>14.,. ooi<hto (2) t>oo ---~""~'-" olld -•ool'-......, 
rocll o - tho Jloronlo -~ .....:! '>Ol~""'" rooll:o, ....._ (3) tloo O"oto<a""o 
- .. _ '""'-"tor7 ........ . 

n... orl&u.i -dine ot tlt.o ~~~ oen\no bo.o bo•D. o.l..,n obllWrotad 
b)' • ...,,phha, boiJtc Wlonod m l r boro and tbau 07 colo,...bal'Unc, whit~ 
h ,.,ordlw omto .... blo to Ul o oollhto o !~ . Alt"'"'&h ~· ooblotoo1t;)' oh-• 
<lrqotoldia&"" o OM I ooalo Ito p r>oro.l. ott! - • lo foirly ._....,. It 
otrti<Oo n...r ~Of'th "' ""rtl'lwoot ond. dlpo tr- 6S~ to "oorl:t ll(tO -..-... 

ld tlloo _..,...,lqonl oo ond -toood~to tbo pl'l•olll.oc otrti<O 1o .-, 
r. aoo L loot ""'"' rr- nonb--. tlt. ..., oo.ot-oot !NI.t-o.l. -. tip 
bot.h to tllo """tlt.oo ot 011~ to tl<o nortlrooot ond. II> ~ ploooo thOJ' oro 
.....tloo.l, S.ob ..... utto<lo 1n dip , "'d tho hi&hl •-tort• ·-""" ,__ 
to ooroo ot tbo l!aool- OUid ohort ooq;oot doo• fold~ .Ut~h Ut.o 
w~o aD<\ bOt- ot 'ot<lo h.o.vo bo.on r•ooV~hd at a r- plo.•• a ""• -
Lapooolblo tt. 6•-otro.\o. ropotlt lon ~r bod o or ot &""'P' ot b'll<lo lloro ... 
toHU otudlfo will bo llffdod til o6ho tho .....,ln otnlot<>ro of thooto rlHiko . 

l'he JW'o..,lo rock, tn t.ho oroo M rth or 1l0or Crook otrl.ko """'h-.o~orly 
o<Oi 1n ~onoro.l. 41p ol ..,doro.ta to b!&Jo OT\Iho _,.d tho oo~tboaot fl<ooy 
tllu•, b""dlJ o pooki.D~ paral l ol tllo ot..,oturo ot tho olcl.,. .u...,:loOliLO 
r ooko to \lw Mot o.>l4 oppou to 1111dorUo thoa. n.to rolot!- atpt bo -
o!thor to o•"-rnln5 "" to tl<n<ot-toultln~ or tho oldor to,..t10>: o .. r thO 
~"""'"'· DoN.n!to 1\>lto ood r..lto b••• o- _,.. in V.o J~ro.ooto ""'ko 
or lbo oouthoro oroo Md oo1.ll bo <looodbed bol-. 

TIIO ,.,.u r o,.,on\ or Ck1oo I'OOI<o e~poood o.loot; ltlo northooot •d&• ot 
t1t.o ~uo~ron,lo otrl.ko O»rt)toooWriJ' ond dlp r ..... ao to 100 11<>1"thouWon1 0 

it. lo dttnwa t.<1 ol>t&!J> o.,.ll:oo 011d Glpo OD. o:ho poorl1 ozp<>-~· 
to,..tlo~ wt~to r o .. po ""' In thco Mrthoooto..., """""' ot tbo qoodronclo l>rt 
to c«<orol ""* bod o otr1lco oh""t ~ JSO "• """ dlp }o .,.. lo"' ta 'bo o<OOtll• 

~--
l'o\4o 

AltloooV< lt boo not - pooo!~lo to -r alnor told• >n tho _ta..,IooAlo 
I'Ook o ot tlt.h "ffOO>>J'otoclo, J,o...., oo ot 'tl>o l ook ot clht!.D.etho .._,.ko~• bo<l o OZ>II 
..._ pow _....._ o f lao *q<l"""""• tl<oro to ..,_ OTI<I-• boorln' "" tlloo!r 
-.!..,. """"' """'• ln tt.• 1!odtot'CI. qu o.t:ron&Lo. ta tlt.o _ot, toko -toooloulel 
......, , to. ,_ro.l 4fp •-pQ ...,.-.,_.., bor.t. lei tho .....,.. Puo 'l"'"""cl• 
tllooy •otl.y dip '""tlloooo-....1 ' Uo.o ..-u..c aor-thooot ,., o p<>lllt 
obol.ot 1 odl.o -ot ot ~ .1"""tl.clol ot Cor""""'" c.- oritll tho owloc•'- U•r • •ko tho """""" J.Q ol:tlh<lo ......_ oppooro to be tho odo or o l orae .,._u..,J. 
otr\oob!U or • oyrooU.•""'-"• ndo n ... h b<>r"" -t I>J tho toot thot -
-ro -•...,.1y I"'"•- HlW .,... OJI!OO"ntly y"""'"" ~ tllon lei t.loo _.. 
•ootor11• n..ro o:ro oonr.o.l. -.11 toldo 1o tho .,.....,. •••• ., port ot tlt.o 
q ......... l. 

fl<o Juroooto YOl...,lo - oo.u.orrtu'J I'Ool<o <0t U.. . .. -ot op ... ot 
Solo.- P,U o.ro toltoO LnW o '""tl<-1'\tebl."' oyrooltao, Ulo oo.otarn llab ot 
"""ok lo e...,....,.._ - OG ""-hk til•~• ..-o otbo~ -r .,..1nl:loo 

O..oro.l ototo•ort. -T!to foulh, oo -u "' :.ho told• , In tho p...­
~ ••~oooo~o t oOii o oro ool'toi.o.ly .,.~ ..,,.. ,..,......,, th0<1 tho -p o~~.. .. Dt1l7 
• ....S•nt<o n.- or toul to, ""leh 41oploo• tho """ndor!oo er dlotlnotly 
d!rt\n'ont rooko, uo .sro- '"' tllo ,.p, b~t oo _,.~ otlloro thot oould :oot H 
rou- to.r "'"'" """" oboorood Ill quorrioo Ill<! •In• ....... k~o. that thoro 
..... bo .. •1tlt«<<o or -11 toulto , .... l"'rho.po """'.1' lort• """'• tll.d .... ,. 
oot ,...~.... - ""' t..-s• to.ulto o.ro ... pootod tOI ..,lot tNt It -• 
dot tllool£)1t j~ounoblo t.<1 -r boo""'" tholr ••1•'"""' o<O<ld not ~lto bo 
pr<>rod or booou• 'ho!r _, loootJ.n<l .,.. """",....."'' 

,._,Ito ottoo~ J<wuolo r-o.-ro.l ot OM r.. lorp -ppo<l too.1to 
llan - • ...,11 ol IUolo r:c>oko Oiii o,. ot tt.o o:Wor rocko, Tho ""'t osto.,doo 
••· ""ioh _, bo oo.l.lod t..~ o "'""" Croook r ... tt booo~•• lto - oollrH U 
oll •ltllia t.1>o bool.a or thot otro-. otrlbo • ..,....t liOr'*>-.....,.oot, h&o o 
•'"-op 41~, OA<L lo pro-l>ly .. ,._,, It dropo Jl>roooio ro<~o "" tllo -•t, 
4,_ o.ca1not old•~ .,.....,l t oalc .., tlloo ooot, no u.r- • •• 1>o ot loaot 
2,000 toot ....._ h proboblt '''"'-" c:r-tor, It ... t o ott o bozld ot ohort J.Q tl'<o 
pro-Jvo.oolo roolu, ....._tho topocropiiQI """""'" tll&t 1t OJ<to..So 1>oy01«1 tho 
"""the"' b........., ot tko '"""""'' '"• ,... -kor CroK f o.u.lt o11to oft oa 
,__tot 1- to -on\<. ooot.rLJ- •lp, etol>. ~ bo oollool t1too Co.Ye 
~ .,......,.,..t. T!to •-n ,.. :Mo noor<ltrl<ot .,ot """"t u. ot l oo.ot 
o ..Uo, but tbo •- - ot t11oo r.. .. l~ . - ""' S..Okor- CO'oot r .... a 
""" tbo nUoy or Qrl.)'bock O"ool<, h ""'IJ obout throo .tlo1o 

4 1ar1o to>olt .... u~ •-' Jllld ..... """ 41PP111c ""'t.l> 1o o~poo'll<l to. 
tho _ _. Portlo.M c-..t ~·· 'l"'"7 _.tit. or 11ll4e1"Plllo, 1a ·-· 
u , t. ~' f , 1 . 1 • u jor ""* oootoot bo- tl-.o J,...o.oolel o.IO!I olrlor 
rooko -• tlooD • .tloJ l:l>o •--· 1.t t1t.o --Oit 1o ~t--
41p, ,_1• 1>o - - ""rtl< •id• ....._ ant ...,...,t to llo.fly tt.o•-• ot root. 
A toot o>tllool"o -'101' tlldto Iooft - -ppo<l 1a tho oaao Yle!nUy. 

At ~laoo o .... r - •• ....,. -toot or tl<•lr -rth•"' o.roo, t!to .honoo.to 
o'll<lt.J<to.ry roolro or• ~lf:lll¥ dor..-<1• ""1•1< "'a:ooto thot tll.h .-toot l o 
o r ... u, ""''tho fho-o ot dlpo 0<1 tho olopo north ot lloo.r Cr- r­
tatorooo tbo •"5r•tloo. Ill .. ,..,1 -ouro or tlt.o t<mtoet, ""--"'• loo.o 
Moo ·- tt tho OGnt&ot lo • tol<lt, It h • • t llbl.y o ..-roo to>Ut, 
•-• poroUol W <too ..-rol oootooonl <l!p ot U.. boo!dlltc oa bo>th ot•M• 

A tl.or-.. Ja<Lt..oti<Ot ot • ,,...t toll}t o.l."''& tll.io bowl4orJ to s1- '.Y 
tho r;mol"lll oti'IOoWn ot u.. - . ... loonto ono:1 l>Otoo•<ll .. .ato.,. roo1<0o R•oort• 
loo..., - p._ in til.• oootloa - toldi.Df; tor boll•Tlac tlloot tbo .tro.t<o 1o 
tho ooftorn ~""' ot - ~~ oro 1<1 '"'"ro.l. }'OI!"CCr """ t~oo .. l'&l'tbor 
-oi:o T!tOO'O h tlt.•o o pn.,..tlca that U.O •.wno. Ulllto ot tlt.o Junuo10 .., .. , 
...., doto....,ool. oit~..,. \o)' to.'i<lto or lry """""to...tttoo ot c:r-tor -ltudo 
thoa oppoor ta bo prohblo. 

Ott&or f..,lt.o.-"n>oro 1o "14-• o.l.oo tl<at tho &r .. ot Old ooll.l ota 1o 
tbo Hil&aotino. poort ot t~o 'l"...trwlo lo bO'"""o<l 001 tl<o JO>rth ond -•• by 
tou1to Tho """'*' -4or.)' or tho uo• ,... ooot """ -•t, .. ,.. .. ..,_ 
otrU:o ot I>Otk tllo old ool<loto o.a4 - _..,..,1...,tu. fbo pro•-.. ot 
olo"'"'"' U'OOo ot latru.oh• ...,., o.l.l olooc ti<o eo""""' la<\lelo.'- o 1:1>.ot tH 
toUt o~ l>otoN t:ho porlod or tavuotOG, 111111 - 1atro.ol- ...,...o 
_,.. l.aJOCitO<! 1at.o - f'lo<lt -· fl<o wo torn lz>.......,. or 111• ••• oolll-'•• 
\:houcl< po7'0llol to tlr.o -enol •Vllro ot t11o ......,t<y toM, ~ -u 1>o 
....,_, u-t p..,..llltnloloa h><lt, l'br It ol001 h toll- by • ,_ ot """""!." .-., - U lo olooo \0 aao ot tbo ouppo~ _.r {~If.......,! 
U••ta• bolto. tt tho -.,.. ot tl>l .,... ot ~l<lor ooltl.H .,.. ...n: ra..lt 
ll»oo, tbo --:1au1o ....._ -·od~ roako .. n bo 41~- ,._ -
loy - ........ .........tor..lt(r. 

ftoo to.raoot _,.. tol<lt tbot <loot -t d 'f""'t t1to .nrro...Lo rool<o tooo 
•- tr<cood tor n .. Jdl.oo • \nUt tho bo.oJ.n ot Corbor>7 Croolr: 011<1 ~ bo 
oall'll<l - c.-,. t.l'• tt otr'iloto --ot.onl\ uri h ,.._, _, 
ito""'"""" ot Up....._ ot --.,.. -t- n .1<>1• o.- 1-.. 
ot -""1• - -to orr •-o.l. -. •t 1'-"">... n l o -q JIOO'<llolM 
by --· la:rr r-1, - tl'lo ......... -...I """"" to.'i<lto -.tiU.\a tl<o -
.. t-o ... , .. -- - __. - -- in tlloo ......... """ ., -~leo a.o• •t - hot.• - ro-to• -"" thoJ' <Ll opl.a .. ~ 
.........,. boclo, - - o ot -. - ot Gold -· """' ert -..I 41lcMo 
""'- """ -rtbooot ot- 1-1 Joso tho t.oa..,. ot o _,.o ot dlarlho 

twa owt.o ot toulW .,._ ,...opt<Ol>lo 111 o ... rol o.J.no wori:1JIC• • !MJ 
.,.. .. u _,.._ 111 - _."""" or - ~. ero..,.. -. -
1 ..., ....._ - - .... tlmlh or tbo o ot tho.t \.Oielv.<lo o tlloo -'-r 
..-rot~ Rrt.ao lo agO ,.:fl' •·I -ot or t.J<o.. dip 460 -fDO M. 1., 
boo-t - 41p -.-.... .. flro&lW ot *" .,...., oet otrlllo _.l) ot 
r1clt' NI&).OO M -·· Gt - fln\o !l>olo' oJUo or• .-p, ""'51JIC fr-
- to --.~.. ft<or otlopo. - u ~ ......-.t Jllld -·n ~aot ......u. 
wootarl7 olopoo ~· n 1a ia 1:1>.ooo t .. lh -t tho q..rto .. !.Do 
or u.o rocl- -· -· - ot • u~ - po7'011ol to ""'" .,.. u.o 
ot..,r ot U•oo - n.l' ..,.- .,.. - tlt.r.,..,.....t tlr.o 41otr1ot, lor,... 
dill..,_ - taol>oo • • r- ,_. Uo,._., .... ,.,.u.., Jllld dlorL'- ..,.. 
-rO\Io t.a - ot tu "'"""" ...,......o •f OM •tnolooAlo o.n6. -~~ 
_,....,. rool<o, no., tt.ll tlll- of - - toult OJ''-· whlob tnilloortao 
tl<o.t !'roo"""loc o.J.-. - - oltro.UO.o probo~1y ....... oithor before or 
4urlll( tbo poole4 •t '1-"• U.U.. la-!..O<Io 

........ ~ ........... to~-- -llao-.-...- " ... u, 
• t L, !. tO 1 , at • eltl- or •,raJ l'lleto Qoo ~ .-t 1110 tM't 
1- tou ..... n._.., ftr1llll1c L u •· - .u~ *" •· a.. u -
HoNZ'M •a •-w-.....,. - .. ~ ..-. - no_.. __,.,., 
l-•• ot -o1- Hlloo1W {-u.r.tr oal)IILUo) • 1--, _.,. 1--1. ......,. --(ll>r-.!.M, t1oo ...J.1 ~-~oro-.~ .,.. ... 11-
'la* or blaioh-1:1loolc oo}or, • p1~ llu""'• _, o _.to. vaTl'lJ' ot'-t 
t.lr It Lo -LIT 610'ttmpto- Ia - Molt - - a.leolo _.- ,._ 
"" ''" c:r-tor ._ttto v-nv- 1,.._.-~- U.* ~· •f u.--"" "" ............ t.u.. -Ln• .... ~ .. -­-·Lo.l ~ .. or ~ta oro ~ cal¥ ta- ot- ,.w.uw 
IP""'P• Ia ftlelb t.1>o lll.aor.t o...,.. o oo d.Uooala&tool. ........! v--tn.o, oo -
u Z -. ~ha. ond n O.U""'•uo Dt olall.or cro.tn•• I.o. ooutbo.ooUrll Qrep 
otoo o• ~Uol or oo ot e""-'ua """"' aduoi"ly lei olluo!to o por1dot1to 
......,..o ooooat!oUy ot ol i'rillo, Pvid.ottto lo oo ooto.o.olniJ' .o.l.toro4 to 
oorpo01tlao U..' - """" lt. to not ..,olt. oltorood, I' 1o ,.,_.ally oalloo!. 
oorpo.a~Uto 1>J alaor o, l'r<rop""U"'' ror ollroAl'"-o th.,...to,..., ""'bo rootrtotoo! 
u tM orooo or oup0<1tlao oh..- .,.. tho &•o1oslo ~· .Utlt.""F in other 
por1:o ot tbo _.u. oooncat .. UJ ool."'blo doopootto ot ollr<ai<O oro rooporiool 
to bo'" o......,l ato<l dW'~ u .arly •toea ot tho oryoto.Ill oo.tllln ot porldoiltlt o 
-•ooo, hiJ' """ dopoolt ot V.lo oloo.r«<rtor -• oboornod 1a tao Oru>to Fooo '1"'"'­•""'lo• •Lth tho o:,..opt\on or tho d op<>oJ.' ot tho IWod ot ..-rro C..-1< o.l.l ot 
'ho dopoolto ob..,...., o.ro tL ..... n~ rolo.to<l w rro.-. or .,_,. """""• n _.,. 
dopool\ tho urpoft\ lno or olt..,.o4 pori6otlta ho.o- \lroton by- Ut<Oro..,tloc 
ooto ot troo.,.,.o o, olO<IC o.U ot ..t<iob U..ro b -•-• or at 1- oupt 
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o~oor1n~, tho d.opoolto oro \on•Loulor w tit 0/>olr 100\~ o.aoo 1n ""* ~Lroot10<1 
o( "'* do......,t ••~ of rro.~wroo oollleh o'00'1""<oro tronol o Uttlo ooot or north , 

Tho oonoolttrotlo"" ot <1\r-.lto are I'N~ly loBo obopo4 OJid plnoh ""t 
o.J.ons V\Oir otrl.k• """ 1o dopth Cont•o~ rtt~ tho woll roolr• lo ob"'f"• 

llo•• ot tho oro 1o •ooloo but -ll -"'"'' of oorpoot1no .,....,. 
""""'& trdno ~r obr-lto !D. ploooo 'l'boro oro ,..,. o•p<>ouroo ot oo oallO<I 
' loopord" oro ,..do up or eloto of ol\ro.Ut.o '"" or throo .,lllt.ltor• in 
<llo110tor 1n • '""""c1no'" or oorpo~tln oo Lr< a r- ploooo tho oro \o b0<10.0 
or • tr•Uod h1Jo.1 -~·up or r!oh l&¥•"- • •110rotod 'o)' loyoro ot 1•Gor or 
-..,.n oo.,...tl.cloo 

~-· 
Coppor ainoro.l. o u .. boon ropo"ool I'P• - pt.•• Ut - ~Ollto """' 

QI>Odr"'ClOJ """• "" tl>o Pw.o\tl t $totoo -· ololoro, h la ooo I, !. 01 
I , L f •· (llo lliO) tiW otboo ot ttoo lloboooll - · h Ul ...,,, 6, I, 1, 
!. sg 1., 11. t W, '!l>o 1\oo!tlo tootoo oro to,_ npl-10'1: -1oo olea& 
oort.J.n bHo !.1:> tho old oo!U ... o. -...1 bodo er oobl ot 41f.trlb..t ............... 
o •- """''Y o. .tlo ...Uo bon _, po.r'l)' ~roopootod Md oll .,.. _.. or 
looo -ro.lhodo At o...,. ~lo.coo o. boo!. ot oOh!ot lloo boon lor&oiJ' '"~lo.ood 
by Q....-to Jllld nlpl<ldoo, ot othor ploooo .tti'IJ.Q t:llo - bO<I tho oulpl<ld• o 
oro opo.roo)J Uot:rlbutad. :1'1!.• ..,,.. 1nt.ollnl.J' .tnoroUoo4 - · ronco la 
111Lo-oo tro• • t.. !aoboo to""" 4ll r..t on<l OO« olo t <>I' hl~l1 ol\o.ro4 
elr.l.,..lU Mhlot """"lzllnc ...,oldoi"'b1o 'l'"'"' ....._ .,_ opl<loto oo6 -~­
olto. 1')'r1ta ....._ ~-Uo ..,.. - "~"'""'lpo.l. olllpi<Woo Jllld ophoJ...-tto 
lo prooocrt lei -t.l -n. l'p'ita 1o ' ""''t oYOI")"'ffon loy tor - -•' 
- ... lpiWI-. 

'lloo lo.b- ll1zro 1o 1o •\o.-leloaio _.. - by ..,Y noo ... •o 
ot -ru.oootorLJ- otrti<O, tn 1>1<1111 _..,.PJTl'- .,.ll>o Uoo - ton.d., 
GuNID 1o Tl.d•l.y U otrlbo>- o.lollit tlw i"l* t<W oo ... o.J. Ur""- root. 
a.ot or tho wr>ri<inf;o ..,.. """""• 0114 tho """"'""'' ot tho oro ..., 1>o Ju<l..""' 
""'11 '.Y .....,, U1otlo tl!ore to OD ..,_ """"o. n.to h oooorltlol!;t o •tlnur• 
ot qllario..,. PJr1h, Ut ""loll 110 ooppor .tnoro.h _,.. oboor"do 

Ploo .. dopoo!to ..,. l'bw:ld oa -ot ot tho otro"'' o.lq ""'"" u..,. 
for• '•rTtcoo or flU tllo ft.lloy bo>t.....,, l'oo ,.,-.~ Up<>olto ""' uo 
kl"f - oo.ey 1z> th!okaen tr<>• • r- r ••• to .... """" aD r..... T!to 
o.nroco tl,lolrno., of tho ~rooo\o !J> tho lorcor nro""" 10 ,..,.. t.llo.a ZO root, 
I.o. tho doopor d•poo!to tboro oro IOJ'OTO of tla y ... ~ tl\o gro .. l cono!oto 
b.r&•~ ot hirl~ -11-rount!od oohhloo •"" pob blo.. Tllo rhoU ... ,r ~of'O olto 
.,., • J"""'lo or o~b..,~hr to """'h• ro ck fropoBtoo 

lloot or ·~ ollaUO'O ploooro "' 'ho -u otro""" """" ...,,.lood 011t I• tit• 
o..-1y d~o Tho O&J'lf ..tcooro 'WOrkod co.l.~ tho bod o or thooo ot~ooao, '"'""illt 
t.llot t11oo &old -lt bo -ll>l.y .... .-,.. ... I.D t11oo o.......,olo. It ,..... oppo..-o 
•~• thO)' .,.,... to tholr ooot 1a oo on~ 01>4 tllo' thO -u otrouu 
ottooto<l Uttl• oco--tl• ot tt.• col<l 1n tll• oUo·MU -ob.. !'OJ~ 
~u.,.uuoo ot 1old o.r• ,...'""rod• t.a -.n-.. lo •.,.tpl~c· oporotlon.o ""t•h aro 
ottll ourlod. •· tr<>• t1t.o poorl1 ooo;o.rtod -tort.! "" tloo - · or tho •"-· 

......, ot tlt.o 4oopor plooor r;r- ""thoo lor10r -- 1o otlll """"""""· 
lho'OOl op.rot!OJ>o _,... in proc,...u 1a 1~19"" 1.,.,. $ord!IOo Or- , rooto 
Crook, ~1o&•to u ..... OZ>II &...,.lloc Cr-. R-to of ol' otr- cro..J 
a tho ., ...... ...,.. ot 8olo.o c ... oH: ""4 ot ""* ooot r ... k ot Altllooloo ~ ......... 
.. .,. tbo ""'"-'' ..,...,,. .. r U.O q,..<lroncJo, ot alU-.. ro~loc troa ~ aoo 
to ,,1100 toot""" o.loa bo• odlrod tl>r plooor rol•• 

It looo loac - - t.hoo' ..,,. or tho cro. .. l o-lo U tl<o bo oo ot 
tho Cb!oo r-t10D -I.Z> ploOOI' &ald Tloo oJ;I pl...,. alooro 1a tlt.o ro~!"" 
boll...., V\Ot ""'" ot thooo olA -•lo oroooo<l - OI'M \.01 o. ,..,_otorly 
d1roetloa '"-< t1to -""*" ... _,. ot t. 38 r; , R ~ •· !loU Mo -
N OO'I'or'll<l n-- 1ho c:ra .. l at tho bo.oo or t.1>o ~ro\o.-0.0 lo thlo ,...loa. 

fi<OUKI< It lo prob&l>lo tl\o.t tho lorcor port ot tho ..,u pnodueo• lei 
tho G,...to Pw.oo 'l""dJ''I1Cl• boo b..., dor!"" troHo pl.o..,. atnoo, thoro bo o 
bo., o lors• P"'duotloor r.- poekot o - 1ocloo• 

fory l!t.U o pool< ... llw<ttoc "'' - oarrlH - d"'"'' tho ,..t r ... 
~ooro, Jllld tl<o ..,.!tor boo lwl 001")' r- opportlmltlo< 1lo """Ill"" ...,.11 
opoaod JIO"kott. J~ •- that tbt -nl io uood )n tiW ""'iOn to 40oortbo 
""¥ ooourronoo ot !'roo r;old _.o in o ,...otrlot.O opooo, - et -·• 
poolloto bo." "" dotbl• ~ooto, INt otho ... aro ebo1"" o1J uooo1otool. to1.th 
"lno or nt~lrto lt toll..,.. n-o.-.....,., or ooar ohl.o.fl tor pool<ot o tllot 
oll thou toUDd Uo olooe to trio ,..,.tooo, llotlt. llo<OIIO)' on~ P"'&"•O« 
h ... moJ>tlo~od .... ~tho P""k•h .... """u-u llouato !.Do lo Colltorn!o .... 
to.-d \ly ""P*'&""o pro•~oo•• oM tborotoro .,.,t bo noo.r tho oW'h... llo~ 

wrtt ... o boUon tlr.at -·~• It net oll, ot tho &<>14 -• b .. ~P' t.<1 Ulo pool<ot 
Ill o•l~tl"" by d"""""'rd·-olot; ,.......,,._..,,...., thot tl'<• poobt.o .,.. o.J.I on 
oGIItHto ot blaolc ~orboaoooouo oloto with ..,.o -otoDt ,.&ko. Thou&)o 
oo• ot tho poohto !• VI< Onato hoo '1""-&l• _,. """' bo<l o ola.l.lor 
orlcin t\ -· proboblo tloot - .. t lh•• .uob oo tho ro-"o Gold. lUll 
on<l Sto-•t. pockoh, bad o. <lltt .... Dt or1Jiino 

tho pookoto .... to""" tn all t11oo p...a.1oo roollo ..., '"' ""t o-n-<1 
to oootootoJ OU>d th-~ th".)' .,._ ..,.. -011t ttl •- ploooo tlt.o.a Otlloro 
oo "'l•• ror their dlotrlbut1"" """ """ ,_, Till)' fl"'boWJ ..-. tnoclllor 
....._ dlooOK>t~o rlol> po<l o ot .-no, '*'Loh -.,y loooo boo.a. .,.lokod • - • t 
by ouporc""" p:rooooooo !boy ore o!aU.,.. to ~ •••ll borlloo or rloh col6 
oro oo.lloo! .,.,t opoto' b)' tho Ai.Doro, - t uo tou..s 11> ·- ot U.• -r• 
omt""""' ' 'l,oarto ..,L.aoo 

flloro lo 110 OJ'por'Oat ,._lotl.clirr. bo- ftll r <>Olt ond. .....,.. ot oro, 
t1IO ""'' l<o'n '"''lo~o ort-toU-• Wt •-' of- otril<o oltbo• o-t 
r. eoo • or troa 1 • ..., R JOO L tboolr 41~o .._ t.- ....uoo.J. "' loO" 
ODd thof olopo both to tlloo IJOI'tlln ot o.od o~ot Jllld to tbo r>Ortinooot urol 
, .. tho..... ~~b nin oo.,.Loto or oao or ..,.. 1-.ooo <>t .,..no •1• a:ro aot 
HlloJ.y to b• _.., tll.a .. r- -.." toot l•c - u.r .. ron "'""· -
tll"""' ti<o1 Uo 1a • otro,.; """ ooot~ !roo- 1D - "In• • .,.­
nolo: _,. - lou -""""'olJ t:l.llo "'" rr •• ~. -- ~ ""'"" 
1•ooa. s- ""'' ~ -oo•• ot ohl.or1U o -torlo.l oro -1 
pro.-.: lll tbo qooor'tc. ~ oro _,.l.oW ot lll.aoro.lhool <pOrto or on<obo• 

roo1r """ '*• ... n..u .. .u... • ... tt ""' o.1.1 ot t11oo pW to -· - of 
lt to 110t ._.,_.,ud ~ oulphi<l•• but lis - n\.Oio o«lJ'I<U.., - -~ 
otltuto u -" u throo porooat ot tlt.o ...,., lyl..,.1ta lo ,.,...._ to __,. 
J.Q 1ho J-.tt""' S:ln:>lte aJ.Qoo, ~ito o.od PJTI'Irotl'- .,._tho MOt 
- .. lpl<lduo OolODO ..,. opl>o.l.o.r1to .,._ lo'ropl&rl.,y diotrt..,too4, Mtt1y 
l.a "1'7 -u _..,, U.O\Ii!h ~ .,.. tho ~IDotpo.l. 01>1pl<l4oo 111 • r. 
p1ooo~o rr- 110 te flO poron.t ot tl>o ..,u lo troo aUILq oat tho .-!Mor 
Lo ... ......,.<1<1 troa ~ ..tphl4o --••tao, tbly 1n o t.. ploo .. 4ooo 
oa:U&tloa .. \&D4 '01~111 • okpltl of • ~•d rut, ut v.ro U n14nu 
that - rtOh ·-ato• oro "I"'._.,. ut. ... t tho procluot or -rooo _.Lol<• 
.... t, T!tot tho oro our poroht "' O•ptll lo ' """" loy Ulo A~ llioHr, t.rr 
thoo llodtot'CI. q~o, - ... t1<o ...a b.o.o - -.!D'll<l tw too r.-11 - -
dlp oad. h ot too.ot •• r1oh on '"' ~ot 1-1 u "" 1:1>.• tOO-tlwrt 1-1. 

lt 1o .Ufftoult W two-.ot tbo torturo ot r;old .ta1Dc la tll.lo rqloa, 
~· to.rao ,.,......,. ot ntno - w nlot A151<t jutlt)' tho bopo1 -t ftl~Ul• 
"'"" bodtoo -u d!ooOOOTJ. _,.. U not thU tl<o -to•• loo.o o.l.r-.!,J­
rotiM<r ltlo~ uplelrocL0 o.ool. tJo&t • • t ot tho oro bo4Mo o.iroU¥ AI.Dot 
"'" -.d only W tl>o.l.low 4op'Nooo 1t lho'i<ld bo - !.a atnol o .., ~ 
other hooa4, tbo' preopootinJ: lou - •~Mot •oUy ••n.t "' • • .......,. 
'""""' tor riOh pook.to. Whor- ..,.b o poollot llu - - lt bu 
- ataod ""t o.od '*>•- t:11oo.a ·--· lo ott-' looo- _. W 
doYOlop la:rao l>od1 .. or 1-cn~• -· •• boo - -l.ac -"" 
or tho .&o~l- 111ao lod. to o.ar .,._u• ,..,...., ror ..., -· etroac. 
porolot.,t A'i<lU tbo' 00<1\o.J..n •'*"• .tt:lt OOII,..W• or PM"" -ld l>o 
u:pl.,...._ ODd u:plon.tlcm oh<IOlol l>o cu14H by OJ'•-~1• - l l.aco --too> ~ ot -oo 4.,...tto .,... r....a Ul thoo Oroatt 1\ooo ~·• 
..-..~--~ ,.in• ...o '•••• o.toac -loc or o.J..ooft&• pl._, """ _.,._,loll ~ t.a - flwl r-..\ta <lopoolh • ...,... oo.l,y 1a tllo 
~ rOGko .......... - ... lll100tro.tod bJ --t ... Ho 

llbodolo1t., o _.,..o• ollloo.ta, boo • 'Pi-•• 1...-, 1o •-1) 
plat, o.oo1. - r<ot be .,,..,""''"" bJ • mlt-., 1n all '*'"'" .. u. - .-oa~w 
tn. tao ..,.to._ W o. o1opt1< or o--.1 toot boo - ,......u,y .,... -lotolt J 
clool1!;o<l 1>1 --ac to ~luil: _.... .. o•Uoo. u .., ·-· - of 
Mtoi»loc --o• tn. rhod.olll<O boo - h'Pl-, 4opoo1t.o of 'lbl o ataoro.l. 
,..,. ,.. -•~io.l. oo.l."" o.~ F••-• 

- ot tho cU,.. trr tho •too'll<l'-tN'J rool<o loooll.,. o""tolao 
• r.. por,..t ot -.-oo, ~to -- ... toro~o bola~ .. ll.U*>' ""'­
block to1.tlo -..-so oo!>lo. .. <lopootW lo.rp ..,......,. 'to bo a1no<! (or 
_,.til. a\.lt.lnc) ...., •- in tho quo.olrODClo• 

~tokoll,... 

llia<lol>or, tllo ob\ot- _,_1 ot .,.t..,oU-.r, 1o "'oil¥ ro-hod 
b)o ito ootta.o "'' br lllt&ot rod oolor. rt lo ,__ 1ft )>lo""r -
-"'• rr- r-u Jllld f.rutl> ~· """ ....... . 1n pl- 1a •••· u, t. 41 
•·• L 1 w. Booou• or Ito _.,. ~lf:l> opooltlo cruitr It "'"" ....,ll~ bo 
oopo.n.tod rr.... .. ooolO- ~ool< or _... lry JIOI'l'lnc • lt oo...,.o o.J..>at 
to1.tlt.""' -.opt!.., 1a "'Gb that p"onto<l • l.&r'o _..,, or ,..... •I""'• 
to tho alnenolltllll. ool,.U....o. ...,., .....,, oroo ,.,...., '""""'"~"'• pl.aV 
.. M.ato ODd oholu '0'\.Ut o- portl~o, .,.. MOlly tr-WI ohorto, o1llolo­
tlo4 ,..._.,"'•• ....._ rOD1t 'bnHio.o. n.o _,.., ... or tho Clltoo oa4 ._,..,. 
-tl""' """ tho oU oOhl.,.o .,._ flr...,nblo to tho dopooltton ot qulol<oU...,., 
<:ao doopoolt ot o111-. 1o, lU, ho.o .,_to"""' in o toorlt oo"" !.a ..,_ 
t111o. I.oorao uo.tao ot ol.ai!&Hr ..,.. - 1o tho plo""'" dopootto or llrool>. 
...a l't.l._. C....,.., 1<1 'l<o oolltl>o•rtorn ~· ot tho qoodnqlo, ..,~ .. 
o,y.-tto MOrolr lou - _. ,_. lto _,_ A ot.<o.l>o.l' proo_t, ... U1, 
oo.,..o 111 to<iltool OT(I.Ulto• 

~t.koll'nr ~lto ....,. a~~a ... otorUUull.,. opott;)' \.01 dlo"'~l.clolo 
oa<1 ..q • tooo p!Mo toor 11oo _._..,.,. - bo ct- !too q..1ol<otlnor -...u. et - ,..U'Io olopo , tr• aou-.. to -loc1><r<r· .,.. o.I.Mft 
oll ftl:l>lel • l'tw alloo at 10-U t.rtlo.l")' -~-to rooto or ,.,.lo- 41M ol 
- r... oro a ...,1CIO.Illo ........_ 'lloo hr1:1o.l")' Y<>louW rooloo -or-' "' 
ttoo - """'• q~• 11• "" - -. Ill tlt.o _ _... .-u-riJ.•o 
oo t:bt tho • • ..._ port ot tJ\o -· ll.oo .-.sroa&l• obo..J..t boo •n 
fo...,...~lo tor -opoot~ t1to.rr t1t.o ,.........., Z...o ot lntoen "'""""1ac 
.,._ ra .... ..w., oqooio.l.l¥ ""'"" oJ,,., ..,lolo loot .,..aco or olea< ot nt:Pft 
loot q>l'"'-" ooOCU' Ore .,..., -•lo<o looo -. I ....... o ot o~ te 

- "'" -:T ... -- 'l'lolhlo. -- ''" ..... - - ... .....-"" U.. Mol.rl .-1J bJ -laC· 

-·-u. ..... l.o-~ .w..orol- 1<1-- Puo '1"'106-
.......... bo1Ac ........ loo! -..Lr.q tw -t.ac -· - -- lb...u.-4 t-~ to q""O?YiAI u • .- lD -· 110. t. IT ••• 11. • • , ooutll. 
or 1111<1......:1.llo, -• ot Gol4 ll1U, ........ -lo'- pl&li\ 'io 1Matiodo 
- --.,.tto- U•oto,.., or ...t>1o, looo - .,......toot ,... - "" oa =-otot .-. llo:r9' ...,.,.. ot lt.otoDo .,... - "" t1oo po1rcl6 -P. 
:n.o ll>l~ OD&IJ••• ·- 1lw - ot tl0<1 ot 11•Mtoll0 !'P<>a thrOO 
lo.,.lltloo. -•- ot 1"'""""'" tr• Q...,.... "'"" 'l""dro.ac o, Oro""' 

' ' • 
Co.l.oirla O>Udo (CoD) u.u u.n e•.oe 
Cor- 4lo><16• ((:02) "" u.u U,Q 
ht.w (llzO) w ·" ~ 

IilLO& (S102) .u •" u 
&1\>CAO 01>4 lo'""' oE!do f/P, 'i/tJs) .u •• . .. ._o1 .. CV&<l) .~ - -· "·" "·" w.a 

1, apo..t31111 rou .1., r.... 'P"'"'7 _.., ot WUUr'PI.Ho, -· tt, T If 1 , 
L t Wo 

2, tpoo~ 1VU • ...nto., ot11tll'-• -· 11, f ~f. , a. e •· 
a, &poo'- ron, oa..U. or -· - tppl""'to JUwr !.a ...,, U, !' o 

I, II.' W.. 

lUi'* 

A • ..,.." <4...,. pw• oUloo lo ~ Ul tbt al -· Kl, t. It ••• 
llo s •• lt - qor.laot u - -· - 1o !holt ..... ~ • .,..u ... 
-• It-.. ortctnolly olllo-o tut't, Ohort.,.. l!.aootono to -lao 
-- tbo .,.1r;1aol _...,.lo.l. -• lt boo - ...,.,_ !.a oUt•• ""' 
to1-.tt.ao. 

"'"' 1-• ""'_. lo obout 1,000 toot '"'' OZ>II 100 two- oWll<oo 
l o ~ L - 1o ....,.11 owtlelo.lo fl<• oUUo crUoo l.o<O ~ -torlo.l. 
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