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tai.'l t t.1 1'.lc~i ri-r.u.J.Q.t.lons . C~;:\-;5e~ r.;;.v.!"S ~ the pl.:i..n ct tho p:-~j~ct. slnco 
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or..d l<)/~ • . • . . . • • • • • 

!!:1~11!.."'I~ t.:-o:;.:; !or ch!n.o.:il:: s.a~on in ilte 
·,._llr:ru::t~ R!.o;c:- end t:u1. tt...T.r...l\ Cl-..iMr l . 
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t:JTkOOUCTlO~J 

'il';a t:lll£2tt• ru. .. ·er, cr..e C-:"' !±e r:-ir...:.ls:-::al tr.~-;:t.11r!.cs o: t!".c 

CcJ1 ...... i.a a:. .. --.:r, ~z·!l!r..s t.l:l"U.!. ll,t:io arra:-g =.ilea r.: no:'t.hr.iestfr.. '~:;=i 

~t."lnon th~ t:aoc:iJo nn:i C:o.!s:. Jiln.&:CO. !Le crt:~~cr J:<.i.:'\. ~r l ~1·.: tr.:Lin 

::.ro-:.irw. f .:..CW!I l.h:-:iu.Gh t l-.!t fCl'tllc far~:; luni!J or t.ho l':illo.m.ot\C' V\lllPy, 

r!..r...tlJ.:t di:sc:hars:ini:' ~nt.a tho c;r-1 1 .... b=lni Ri-;or u:. u f Plnt obo~L ten -l!!ll.e:t 

ncot. er i"nM.:4m , O-rcgc:!l. !!f's~ ~r lha t :-.!..l:t.1tor.1.si:J r1aln:; l.n thi• c:~: 

R.:l."lwi-ti CNS :111:311.. the prittcip.S: t. ri.tuta;-!~s: tho Cl11cl1.,-•, , t.:el.tlllel, 

s::..-rtiaa., C:oi.!Ap::J"O, t!c!{c :'!.:.L~J .l.G.:1 L:l:il: e fer~ ot th~ ':.'Ultl.'i'"':.:.o f.!.~:-:; 

l'.a'ta l t.c.J.r or!.~l:u L'1 t h:i ~-~ .. s. 

L:.:.tt~ cil::a:'l 1';:3!11 ~!'l ito:t' tn t~e tr!::.acc:.t.o \'allc7 wt.c:: t!c.:.·:7 

r~~:.!~!t•~i~n hat c~~~j ~h~ n-1 ' 1~- ~it.c 6.!._vc~ \.9 c-11rrl"""' !.~, b!!:'Jcs. 

n-1s ~.u ~ cnn: e: th~ !".ai::t.o::"!l t b:. t.:...3 :tJ t.r.u \:. s. Cr.c~c J'S LO 

un..!c!1..1lk., l..t.o \lU~ctt~ \'31:~1 ?:-:.}:':::t.. :t.e J:r'r J1~:::t- !a Je:sc:-.!1:-cj in 

~ota.ll l:'I t. t-.o r <'p.,rt. "l1lllru::..clt .c lllv:!r n:cl T.r!t:.ut.ririi::D'' 1~1 ~ hq U. J . 

':i.'.l:" !:~i)ll:''l~:it. (!938} . !n a jdition -to !'~i::J c.:int.::l !.t. io r-l9n.r:.nd tr.> 

pr? vi.di> ot.~10:· b<>n<tfJ.ts ::nJ.:::h 0.8 i,mpr (Na.'t.cnt n.r roviJ;At1or. , ati..,NC:C nr::.1 

dl\·ur:11.on of •:alor .fnr ir-?"14,,.'"ll t.i..rt,g t.'J.:r:.i.1g_ ltlJt13 ~n til',o vnllay, i:npruru

it.ont. a-r t ho fl-Ollut o'! cor:.d.Lti~n. :J!' thil l • 'l'<'ur pert..1::l ot tl'.c \'!Ul=c~~c 

iU. •:a r , &.n.1 t !n.ill7, th'l C =va.:eµ::-c-."J. or t:,;:i.--o-u!.o ct. r.1.c pcw~r. 



lt 1o p.l.4.""-~·,.-:t to CQ:-ry cc U-.i'\1 proe:ro:. in two otep::ii 1 or :!l!&Nes r ! 
c:q:rlctc:).t-.ts. :t-.o !'ir!i:. at.ep !$ C3.lled t_h,: "1clt.Ul rl2r.'' a."¥1 i5 the o::.e 
c;:.t.cipls:.c:t :o:- t~o i::::.d!llte tu.:.ure:. tt.o !r:1czt!E•:.:.~n tbt. Cor.:3 the 
bs..!.a trr th1a rtp•rt ha:~ L~en eo::.cc r r.-=-j c."17 •!th W1r.,c recc=.:rr!st.!.::ms 
f:;:- t.htt !!rat er "L"li:.la!.• p a:, o! the- p:-o:ect.. "ihe U:tl:.3Lu c!~k:;t
r::· :-.t., k."U¥n a, tho "c~"'~:..""..1te.:i ;:.l~:i", s...i:j !.t.e J:-."':i~h!o errce~is a:~ c<z.."1-
tlo:>od onl; b~i•f!r 1.o lt.io :">po.-t. 

Tho 1n1t1al plL~ 11 i? he ac:o;:ylS4ted br acvcn ·~~ros' d~ •n 
\•:s..:-loi:.a trltt:t.,,rics o! tte r i<;tcr . ( :soo T.a.blg l an.:1 F16~ro l." i• Threet et 
t.h.&11a d!U"4 o.ro on LJ"ibu:..ar l cs r iai!'.g in th9 CoaBt PMSO c.nJ t.'11D;x,oJ'A 
1:uuntn1r.o, ~hey aro Fern Ri.jg., ~ en th.o Lt'lng To:ll IU\'Or, Cottogo Greve 
Dl:.1:1 e n th~ CNlot rork of t.h~ ~i!lla.z:.ettc P.ivcr W'l1 Doren.!& Do.a en t.hu Reif 
itivor. A Ct.Qr lnvcist1';at.i~n, the U. S. F1oh and '1111:1.l.lto Sorv.Lca, t.M 
Oreson F'luh Ccecioo~n , a.n,1 tl1c Qrog1Jn GD.:to V.:i:r..iooil:n •.(ir<:<.il2 t.ha t no rur.s 
fJ! m.l.g:--.itor7 .!'!'h went po.at t~c cl tea • f t h-.:-:;o d.IM'J.3 A.'\d that, t lle l:''l?fare, 
no mlgr.!t.ar7 !'!eh pr.,blc:n t!X.lstc:d. i !l c-i:i.-mct.i.!ln T.11.th thoi:- c~21:str1.1et.1~:.1n. 

For that rot;DOn tt.coa ~ v1lll. r..:Jt ha :::inaitlor--od in t t.1.a rcp<:rt . 

Tho ra:::.l inlna !'o:.:r :-tn-o a:<-:! all to te l:u.t.lt O:'I eLro:Lr.1.:S &u?,!crt1r.;-a 
popul.4!10:10 ct c.l«i:-!i:c r:r f!._ah. Tf".ns'l da:i.:t •:U t to.:J.r bclg~to for :he 
ir.itW J.ovol?p:Xnt n.r" cs fnl.!o-:s.:..c-:t ( l J t.etroi:. tt= en tt:o ?!.:r-:h Sa.:::."""'!:l 
P.J."tcr about al.x c.i.los da::nst:-el.'.1 !"ra:: t.t:~ !.~ ot Jo:.roi:. . 

P...:J11.cr--.·c1r 
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Co!!.st F-ork Qf \'f!.llru:ct te 

Riv-er 
Re"' Ri,..e:-

H1o1!U.t. t'r r.--. i., f~ct.• 
( lr.1ti11l :l~v.:l·~n!. ) 
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•lloit?':t. t.o W1'11.ch wo.t.e:- l~v.:?!. ncr.sil.7 will be. r~1.otd AbcV(j norr..ll ~ttc31: 
le"Nl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... .. ..... . . 

•fit".J:C'• 1 IJ'\!1 e I t"i?~!"Cd~ W!_l?l tt".3 pe:d.IJS!. .. :I o t t.hfl' Cor;:.s • f' £.:tgi.."'tl:Cr"51 
Port!.o.ru D.!.otrict, ~:"3 cnly p:-alici:"..'.1:"/ a.nJ ar.a: oubJ.;cl. c.., c.o-.!lllcat.!• n 
b7 rJ.n:U. dot.J.j;r ... 
.. Ed.lto:-1.al n""t•: ~:r a~"':t'.!tc f(): t::..u.!l~ti.or..s 'J! !.r.1t!&l p!..J.n si!:ca 
prwp;a.rat.!;n or thU reJSQ:t.. 
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!hi o dtl.':l \'l!ll r ('lise !;.he r.ntc!' lc-.'<ll 259 !'ect tc.:.'71 "flov:l 7 .6 ::ii l ;;3. of th'3 
l:or:h Sat.tlQ.'.:l ;u-..ivr.·~ l. ~ c.ilc-0 ('~~ t be Br;:i1 :or.b~:iti P,.!.'\'oi:'T e:r,':1. p.irt nr 
"' "'wot.:.:. CI'ct lt . (2J Sr:cct P.c.:Ae Uo:i> loc:~to;i. on t ho Se:~~!; ;San:.ia.:11 ?.ive r 
,ii.u:!. bolciy t..hu t..1~l'10 or ~'"'~et l~.c.oe . 'Ibis \·1.ill r~ise the v:at.e:- lev~l 147 
tout ~nd r1,,oo. •.a cl.la:; 1')1' :.}io Sc".tth .sar,tUi.!l P..i•:t::r art1 2 .8 ti1lco o!' t be 
J.:i.d:Ue .Sant.i.!!o ?.i-:a r . (3 ) ~tl3.rt•+ Cr ac·k ~ on t..t:c li.:.:(er.tlc- :U•:or \·!ill 
bn 212. f e-c :. h ~·Et!":. :i; t. n !. l l be bl;i l t t.-! Conk ;1.api::!:i bol'OJw tl~o o:r:..:tl: r.t 
<:c.srtz Creak a nd -::il l ! l co.l 9 .0 r:; i l.es rtf t he 1~c~~::...:; ie a:.-:o:r , 2 .2 m.11£.ts 
e r tt!! t.euth Fol'k n1" t he llc.Xor..:!.n aiv!! r , 3 .:J :.:iles ~r·· a1~~ ?..l.,,•or .ar.i :1. 5 
i:-_l:::J cf QUa.rta Cr eek. (4 ) -1.--oke-u.i. Pr.iir.t D.a::i , on the 11.i.:j,j.l a Furl< c !' ·tt:c 
\':1!la=ie.tt.u River , .,.,.l!l ba l !7c:.a!:.e-1 ~bou.:. 9 .:ilt!:s t cl(')"K t hP. t r:;.,·n r:1· ·~kridg'3 
..:L"l.:1 ;-::11 ..rS.:.ne th.:? y;at.e~ le,:ill 2-33 feet. ~n.:1 f l coi ~ . l oiles or th~ ~?or·th 

F~r}( ot rho ':':i!lar..ette R~'.' !! ?" 1 0 .6 it.i~a o:' SG.J.::.:ln Crt:(!k a:-a B.7 cll C:> of 
t he l!iddle ·r ;!:-k ef t he t!i: l a:r.!!tt.e R.:.-:o !'. 

'!'l'.e p!';Jf;!'a.:l t;f "'J:·C!'Jlt. !.~n f o:- e~-cb ot the s e:.·:en r cocr.•oir:: ~G c:;:ic::
t.: 311.1 IJltc .:a.u o. tU!"i.-;3 l hc Jt.:::;t !::; c t t:'t::cc:tOO:- l!tli-! Ja.'1u.ur 3 tJ·e r;ia~;ni:r!l
\'l!~l oo r:a!.."lt a!,.":oj o.t. minim.um nr j l .L:.._.uu, cnccpt i n t !.!teo c f fla-o:t . Tl:o 
zt..o:.:-ag::i • f i': c=d wal <=:-a itl-!. l'<l :Jr.: .; c !' :iuch d!.l.Nt_cn a:s t.o s;:or:t1l "'-rt 
~Ilk d l ::cha r,t;;i!J, lhi:>-:-i:b-,7 ins:u:.!.:-.g a t..c:-;,.g;:i r.;pa<:o f c-r p r·::JSibl e fu~ure f l oo!::: . 
Al::!ut. t1:= tlrstl ~!' f~~rll.: r-;r! u.s: c'!!:; pr a::.a.b.:.'.:.!t.;o c.f :;-;'.'" I"U 1'.l~r·l;; buc !X:'.ne 
less. t?:-'.'! r .:io-i?:-.· Q.i:-.a wL~l b·~ filled g :-udu.a! JJ• 1'ra:i t he le.t u v:i ntcr 1'!.ii no 
a rrl s:>rL16 rr~:c; r.~t.s, !;l"I i:~ :=. l 1:,7 t l:a tir,J "I f A;::-!.l t l:o- :-a ::c :-·.-::.::-:: r. c-nt!lll:v 
v1il : b: fu.:.l. J\ft;c:- t h<} re"'-A':::'VOi.:'!-! a.:-o f.!l! a j t.!.;:: M:-::i.'l!. ot·r t an flt-"-' l':lll 
pa~3 \'fltbo~t rc-&u!at l '.'Jt.I !"~ !' 8 ;it;.r:o ! er C"tU:l t.r t!': :-~:: i::c:it ?'ls . St a :-b_:.g
r'i1Jrr...:i. :.1~· l n J..i."'t-: or J1Jl.'f .. t~o :st-or<:U .r.at.~r v.l li 1:t: \\' it.lirlJ:t!•;-:11 as , ;"i;:qu.iJ·o~ 
tor n:l.v!ga t io:t , ir:-!;;atio:i . a:U p11'.;~:- . ,\.., j," :;t-c: TJ ·::~te:- t,. l!at. re~-!r.s 
to;,·:ard t h<J on:! o i' t l:"il Geas::::t r.ill tl 'J 1.rl.:..liir~·;1n 1',/ t l1t: !~l'St or Dr:-c=.:'!lbc r 
t~ P"OYLl·::i 1'.tl.l !Jtcrag~ capad t .t .for f !.c-.::1 c~ntrol . 

. 
Ea:::i c f Liie fa~:- str""a:u U."ldcr C!:n9!.'1~r.at.!.:: :i , t f:o rJort.h Sar::.l um, 

.5o:lth Santi.am, l!-eKe:1zi.t: a:i1 !!i.!dlo ·r-"C:-lt ·'et tl'!~ '.":i ;:!a=i~tC Ri...-.:rn , aUppol't3 
?"J:1S ~! c~lnnnl< ealt.t~:i, il!ld t l.:-;e 1'J(lr t h S\1-r.t!.a."":: arc1 S &1.1th Sa:itiru:i ?.17.:.:oo 
tn•t<i ru.>:J of st.c::iL~t!tid t M uL as •:1-cll. £.:i t.11 Gf t J}C-oe GJ¥.'.:Oioo .ttl'~ llo::ttlr l"C!!C'.ll!. 
'l'L~ir ct;:~a ar-e C~pris!.t~d i :t ~~'l g:-.avc l of J'..r;;i~h\<t-~tur ::t.r c..ar::;a t~0."'11 >t!lich t t:e 
;.rou."'!& on~:-ge a fte r l ,atch~ng . The: p u.,.,.g f i sh t h:-n r taa.in i n Llto ot l'l'.l 0.!fl!3i fc; :
,.ar>,:ti~ l~nJil!':s f'I!' t ime: .• ~om~t.:.r~--s as ~r:ru.; as ':\ :;:::a ro or cor i.t-. Thc:t t!: l"1:1 g<> 
d-:i.,·r:-..straam t.o t.ho $~ . t!o~t. of t.h!!ir c r :r.n-.h ! s a .ccar.:r.-l=ol!o·:l l n tl.o Sal~ 
'':atcr a.~ Y:tmo oe-.x.ul'.!lil ll'At~re. \l~~al"!.;· a ftc : l t o L ~o;;aro in t h.u oet.•o.n , 
t.l'.rt ad.:lt ti~h a.ee. ... ntl t..~.b !'rcstr:.r:it~~ st.r~s ·f¢~ t hn ri1~rr-nss nf !!p&\'o'r:lr-.g . 
Tl".ey 3pl}:ti .1'.Mr.l 2 t'r 3 w<:c:ks to r,..s rn:;. :::y r.:.ent !:s in t.l:~ et.r::et"'..s 1.u: t i),. t !:r y 
:tr ·.: con:pl .. t.cl j' rlp~ n:- dl.tur-e . n!' t..: r ll'hie}1 t.~~~J' 1l!;;-e-~1t. r.. r.J _t.irt !.i i :.a tt:o1.r 
e-ec.s 1:1 tbil' ,;::iv.cl , t t'.t.l.3 o-::c:iplgtL~ t he lif !l c:r·o: -: of t. t:.~1 Cp!c i:;e. 

I t i -s C-a.!!..1it.:l7 k:"l0\'::1 t~at. ch !.."1.!lo!\: su.l i:.ar. r~t1.:r:;, t:> t l: ·3- oaJ:nl;) t.1·ib~ .. 
t a r.'/ !' r.,m wt;ich lh,-~, Jr..tero.t\~ '18 :;o·u\G fish on t .hi!ir r.riy t o t t:.a i:;....--:-:L:i. The 
"into-tmati~n ~lflt. i:'.3 to t h.a h1'llltns of st.~~lJiaads !.:i 1·~t a!l ::t~!'itlte ti :; t.bo.t 
c~tte~:·ni:.S t h.: s '1..!.mc-:i, t-~t. tt'Ol.1 '"·'h~t cv!:d.,ncu ls a-:!l!lsb:c, i t app-:tL!'S t !:a l 
th~y ~;:;~ rvLur~ to t~vlr parent ztr~a:n t~ ~aY.n . 



A.ll ra ~r ct t~~·so dlmo a:--0 :.o bo l:!ul!t. at. o:.z.eh po1r;to t!·~t tt:e.r w01.!l:I 
1:-,t ri: 1pt lar, .. pa!'l3 or l b>J !"".l!'.s or ar.htl.t. c;i:inn:ra o:ern11.n& th :~ a~~'1..'l 
to tl.~lr M!urul ·~·a!'"..L~t; a.rc:<l:S. tth_r"-!'cr..>, tr !h• t .. ah ara Lo :s;::r:m r.n! • 
~ro.....!..1 u.rt.i:r tt:: cen,,tn:::~:-t o: tt:3 dg.,, fl~!"1w.l:,"S ~:.. 1,;.o pro•1_1_J '3,o 
tt.· .. t ttt aj~t. t:.ps:rea.: clgn.!1.ta ea:> ~~s tt.tr ~ a.n:t ,., c.n to t:-:_ ~tc?.
!r.;. ,,.nu.a to1o:tJ. ri.rrar.gcp:-~!~ ~t ~:> ~c Ct!a f:::- t ?':t 7!J:.!:'Jt i.!~;.s:!"_·::.,: 

c.!,rr...n~o tC' r3~5 lhl.l d.1'!:'3 lrltt'..o:."!" t.ir~r:! er :.::.;.!:,. 

ft":C t.!:• !'ereg:!r.s dn:e:"!.j:.~!:n er th~ ~ o.3.1 t !.e!.: ~t~.3.! c! q'~
t.:._e:i, lt. 11 o.~~Cfj':. tt.st tbc7 a~ h1£,t. a~:l ll.3t. t.~o l"7§ .. o~ tt._ ta•·.,. 
.lr;~a."1'!.ad t. hLij c.a:h er t!:c.= tri~ t:w su.b!~ct t..o larg'l t .. :.:.:t.::.t .. ~. ';!-.::s:: 
cx;:1 .. : 1o:'l' mok~ it va!':; &!f!.c;1lt t l> c:l.-:.st.~tit n.n or:str.11r:r t.Vp.t0 or !'iU. 
-a1:! :- ~? •;11Jch C:.o adU.:ts c!lul.~ ~- . S;ie.~ otruot:Jrn •3ul I •)en 'bi.t ~;. -:7 
cxp-..i;o1v1;1 , Sc.=.o ~1:':t! or trap:a:ia t.~a !!.::i!'l O.nJ t lkinS: 1.hC!:t 1nt:> the pt:~\l:S 
bt A tt:r:s or c.i.:ct'.ar.!.e.al li!'~ ::a..J_d t:u dc'IUQ:!, but. au.oh \.lr!.sroui:.:tt:i an: 
c:oat.l.r \111..J. :.horo ::iic:l'.t. ba t!Mg~:' or in~-ury to I.ho !J.:;h. 

11l J:rCV!dO s,1f.J p.ll!S&1go o ! t.l:'l .rot.:ng f 1Gh rl,C\'1na-tr~r..m ia 6 t i_.'1, r.:nr-~ 
d.ir rla11tr. .. :'ho dloCJi.Brcco r rc. tha r eocr---.ro.1.I"o ,,.1.J. bo t hro1.1gl'l dt:o;ily sub
e;t;::-t;~j cr~!ie<.111 nca:- th-ll lc·iol Ci-:' tho etrear.i bi.;.do tJX.:Cpt. durlr:;; thu p-Jri7'!.:s: 
V<hon t.h·J T\l:J .. :''VCir!S GM f W.: a.."V.i '/mt.Or !.O a.l_Q"r;g:l t.O lpl..J. D'JC!' tJ·.;. 0...'"l.'.St:S,. 

I:t. 1 iS r\l>ubt.!.U. lh.:lt l t-!i l'T!tJ.r.g f ieh on t hulr "':l7 t.o tt.o o~ou:i l·:.:uJ:l r -illl,
f l.J1:.! t.!..:Go doc.p Cl'flO.."t!.:'lg3. a!l!l :t ie p.r~!;3b_u t.1".At. t1~cy ~:ti:.:11 t:-8 :-r.ft!:-.::1 !.n 
p:l#c1n; tt:.rouc;h tt:(e, lf the7 ttid.. An:; :iJ"t:t.c..::z. <'! oc:-"'.or.lr.; t.tc. u;:strc:a 
ap;:i~ct' • .:1 :.o th& d.o.m an:! di";Ct"t t - .,,. tt.J ~.nn:itr.;~ c.iF;:-nr.:.s !r;~~ rasao:s 
&'~J.r.e, 0•1cr- er 11.rc~"~l tt-.e c!4d a.~-w.rs to b ~act.~CAl &."!.:! to t11.ve-'l~ _pro
Ubit 1.·10 cc,~ • . 

Al80 tO b4J e~r.!ti::!.:~J !s th-, ('a-:.:. tt~t (-C:' &1~":.i' )'Ca:-5 th~ C:'~:,.-.1 E!.OC1 
C-r-"o:r!cn I"°" tr&pt:d a 11.!_-g., p~r:..! .. n n!' tt'.) u;ratrta:i cJ.c::i::!.s .L"I .. a:e.; 
o:- t.h.w•• ·~r-... 4=5 ac. JJ~tic~-'1 r;n. rs:- rr·•·':I thit rr(';xoc::! ~.2.,., s!.~-9. ';: zs~ 
f!&h 4:"4 t.:lJ t<rtw~<:!1 r.s~s un.t.l :-!.~; thu ere.;, &.N tt:rn :.aJr:a !!fl-! plaeo::! 
Ui !' .. "J.ton~:!t# l"":11tcd r:aa.:-t; •~;e:,:, th-e; ll.to t-~:..tc.ir.,-..1 Md tJr-.a.llr llb· ~i;.c:i 
2:-ito tl.o t.r1but&r!c.a !r.n:n v~t:.icl1 t he ~ru;~ •o::r.:i f'lbta!nr1. :-Jou UNg:on fl:ib 
C~lC:1 or.-cr11teo t hes ·J }.t\tC:he.~ic3 83 pa:ot cf ilD i:rc,rao rcr t..h.:- ecr..?2·:-r
\f{ltion an.i :r.1.r::ig~1tr.t. cir LtJ .fl:ih::I'Lca of th'l !:t.11t.1,1. 7nor.:f"-!';J. L'1.7 flln 
!'nr !'!ch prot1.1-:ti.Jn at. t.t.:sc :!ams m·;st tako l:1lo ccn,.Wi:rAt:on :hu racts 
tl'..a.! tho l ~tc:l: ... r.r 1'acilit!!'.a cf t-l~u cr''&.:rn f i:h Cmt.'11!-•clo:i m-u.et t;, r r ..... 
es r-10"J or ~Joqua~cl.;r ropl!lea:l n::.d t..!:at. t~o apt>.\':;-;inet ar ... Aa nhovo tt:e p:'1'pO-,:Jd 
d~o 1111·11: Ui:cn l.u.rscly unuocJ for ~..;.-- ,roo.ra bowus" or tt.-l op" rnt !...u:J o! 
tttLou 1.:.t.chc:rlefl. 

Ccttn1'1cr:1.t!.on ~! ttte-s.J3- fact~ l eaJa t.o t.l.o ccr.:l1J:1J.0:1 tl':!!i it ~~:?1.:1 't--J: 
i.:.rlr..m:..11ly t.;Xf!:..':':,LV-0 t o r.s.ss t~ r"U!'JI et !!eh O't': r t.ho ~. t.!-;.o.;. o.:e!'- a 
rrcct..:1 ~:".J •• >i.&...d b-e l!.ka! 7 l e ta!.:, :J.:rl tt.a.:. llo ... t' • .a.:cJ'-..~rJ.c:i or tt er~ Z.':l 
F!-sh CerA!.:.:.:.:i:t a~::iu.!d t .a Ji:":-se:-vi.:-d it pcs,ll!\I, i\lto, tt" ft F~~- ml ::r:c-rn
~n!; c!.,-:J.11 n..,t ap;::td. l:t:"t~ -!!l~J::";S ~--.::.-:;:: ::.;- :in !!&h pr::.-:."C!.lV :1 .. •1_c,_G tt:a 
!1-o::..;.:., ot "Lt:ich i:nuU b.- W--..tt" ... !'~ 1n o-~"": to ~· a·::alb~-~ o-;:~r.r.!r..g 
•:"U3,.2; r..J.ch aro r.tm lo~y or:.i:;.=i.. F.::~;::, ii i:h::u. ... J lo : .. c~;:ni:d lb:!. 
t! :aw: o:r.&'C",,ir;,l1 t;r'>'..;..r----13 3!"~ c!' -o?.!"63 p!c.!.t1:. v.l.l.u'l &r.J ll'.4:. t t· ..!.:- -~3 
w:ill D., kc..::'llY !".; ... : 1!, t:_c:i~ c!' ~.L:..! !".~t.·!:O cora:;--:nc:r. t1±!-~:.~r3 .. 3r.:i7:!" .... 

1r..: 1:7.:n:S.3 tritr..1.tary to tt~ .10".l;:__"' Ca.l~~in P.!.1'i;:~ ""'-" baj:1 r..:~.:i. 

4 



Flnally~ ir th" Fed~r:al Ga-..cIT>.J!!!Z!"'it r.:tt.k:is thus~ spa1m··i ns 11.r;in.a p!l::"1!..J:r.r-r::l~r 
Ull1va!::U;J.o to ti':<") :idgra~or:,r t'inr.. it ~t.011lti t·~ t l':u l'Cep~;ui!--1:!.t·1 ot t,l::it. 
tic·1;:-rt_::.,ni. t~ C!lt"t'f OJ) t.hO tll'ti!'1c1a.l p!'op,Q.g.tl.ie:t o! !h 1 l"tr;.S ! !" t.t u £~r..to 
nf Onnc.n ~s ! o r any t'C:Joc-.'1 cr..ablo to .do G·:> o:i a.'1 ad~cr.Ja~o eeu_u. 

Thu Sor e.soir.g ~isoussic.n ha!J dealt. e::ilo-ly w.tt t1 tba 11 i:1lt!..nl J~af"l 11 i:..1j 
t hla nrr:·:i:-t. a:9 a r.hr;l{f r clate:i t !) cocr.1!-ii.,c:s a3 tb.c:r wl:.t ¢:tl3:. unJ~:- Li 1:!: 
plan. P. :i.,·;~·:~r .. _fQr t.b'1 cak3 r.r p.ro:)1.r.t.ll"'-G: a ® r a. c~le.t.o p!,ct~·J it s:.: 1:.n:~ 
rl:~irnblc t.o·et&t.e b:-lc!ly t l-.o nd·:!.lt:!c;.,1.L f;.;o.t~rcs t!:3.~ i1il_ b~ imfo.wd il 
a:t.1 v;b~n t h-:? 11~:ll'd:i.r.ntcd pla!i" .io i!ff.:c t.-(; ::I _ 'I'i:is p1an p r .;'S'."i:t"1S" ~ar !~. :i: 

~Y.p~nsle-;l c;!' cwila!.n fcat.pr~.3 of t h!! !niti!ll d~elc-p;.'!litr.t.. L!.r;-1 rar!i:-nJ.:irly 
(or tbo eons.trui:t.!.on cf aaOit.i<::ia.l '.'l'Of'kS for the devclOiA',®r.t. <>f p-ol::: r . 

Tho i:l.:m of pG":1.; r c!~-.. &lOl='Jll~:n.. is Cescr it-ej i n <l.tt~il it. tt-e 1938 
rcµcr:. :Jf thu r:ar Dc-i,art::-.en~ .-u l2:l t?:c Ui.61.._u FC-f~ or th.: \'i.'.ll:im_-!.t.11 ~vt.---:
bhu J.c~!ro~t Poir.'t Dam l\'ill ba l r.<:r '!l'a s.:<i L'l t· . .olght fl"~;.!;]) t a 293 !\:-':it. 1 to 
p-:-:rv!.\:la ha.a.I f or a µO"Otcr ~t. t. tt be: ! :i-ztallJ.:::! t.?-1er~, arid. 11 S{!t:c:Uar.r 
-.slc--:·age da:~ anl o ~<.!.!ll c-.ar.:iuit. T:l.l.l ::1-ulivc-r V!il!.e r to a. $~C:md J..'O"•~:
ds-v:?l~nt-. On t. b.o_ Uc?.c~ti.:I Ri~r t l·.e 1:-n!ght of t hi: C-.ro.:-ti: Cr~=il'. i!.J.'tl 
w~:l l;e 1nc~~c-:I frr:r:. 2.::! t o 29'8 f eet f or i-!.s pt)t':•:r plo.r.t.: ~:ttl r.;ll!" -ttdd.1-
t.~nal -p.o'.'lcr lnsl:.allit.!-".lfl8 w!.!.l 1:-a m:l.:11o: ..ali>t<.g l h.:.: .Lt rvib. ::in tl:b Jia:th 
So:itiam. Iliv.cr, L'1 aC:il l:.i:ln t ..:i .!fddiri.g pew~r llt. ti:•.: O~tr:alt Da:n, 'riitt: tho 
ho ltzbt. of the d::=i !..1-C~111$t:d ffa:n 259' t.O 366 1"(.t:t, t.hor~ \1Ll ba tl-,.rc-o: 
sceon:.io r-y s-~or<tg'3 da!!'.S and dive :-ts:ion:s to pr:•t.r r.l!:nt.a f'a :-thc-r dOO'o"r.at~ll!!I . 

for a. ft !"<?ilt ;:ia:-t of tt-.~ ti::t:=, \'l~1tin t.ho. C"'1!.t.!"olli::d f !."ow dj.:s r,nt cx.:.:ed. 
ti~:\::. r c.c;,·..:ir .:d !'v r l'l°"",',':!!r' t.ha r1or1 3..lltr:rctl l~ rcr...:i!n L"l t ho rl 'VO-:" bed appo
-eit~ .tho po.,.;.:=r d.i.v .:.rsicns r.·111 bo ti~ :-.:a tu..r-al i !'..flrr11 ha}-<jw tt: .. 1 ~l!.:-1 r os ur .. 
vcl:-s plu,a t.!if: I o°!.10'·1lng a::iocr.tn rc !ca~cc!I, r :-c.m t he MS{::''ltOir.) ; tll rld"n F'c-tlt 
• r t.na 71illtl."i'l'J.t-t:-c fl.lvur J l 5{) aec~n:i-fcct i U:l\'i>nz1~ Jll•Jv r , i.oc s :rc.:!d f eat : 
and liortl1 $ .').."\t.l.'%i fil.v::r., !.45 a.:ic~n:1 -f.:::£t , 

Tltu or.p~r.:tlon or t he !r.iiitil dovcloµ:tu.':'lt to !.ccl.ud~ futili!.i.:s !'.n:-
tlt•J pra!uoticn of rc.,.:or ao r:·ropc:icd L't t t:.u 11 coo..~in:i!t1d pla.n" \':OulJ! 1.m;;O.S•! , 
1\h~ u.nde:-t nken, .t~:'!vUJJ !tc.z.-:t!'d!: t o- th~ r--u:-.s of r.:igrator,'! tist-.e:; l o "1.d'll
ti~:i t a tho ha::.ar-da or t.hu init i!l.l .Jt: ':elep.'llcr.t . 1\lthout;h tl:-v cl:a!i.r::.::.ls or 
tt:.~ $tr-u.,v...s b~t'.1 0" >.•n t h·:! ~!.yc,rsl.n;i intnlcc ;S ~nil tl~t pc11•.::r p!-an: o T"i ll r.~vcr 
bizc::i'!l1.: e:itir.:1,y ,jr,;-, tt:? pl ann·::.1 l~.,, w.:ttcr .!'lc'.<t:i in thc!la ' cct:Oi:>ne r.:pri.1-
S->1r.t. b•.;t. a. on:.lll .fri~t ~o:i cf t h:;) p_rt)a~nt. f lc·r:-o. 'IM.~e s.;:cti or.s of etr~'=I 
ar" t}1<1 ones r1!:~r= pr~~tic(lliy nll r-.!l.:.u.-n !. ~wnino of ch!Jte¢lt ::1.')l;nu:1 t.ru..c:s 
plncu tt:.::.1.t now o .:::ut"5 i n tht.:!lll trl.\;<J:t~4i.:-l~a, Tl"!ff best ri.-:..t-u.-al ~.-:-l!J1!13 .l1·030 
tor fish t.o be \;.'3~ ln Ll::;h c:.:ltu!tt!.l ori-::: rat.i~ns nre o.lto Lo 't:.t i·vu.-rl. l n 
t.hc:Je ecct.i,nns . Thi: flo•11:; p:-~r:ic::;e:l f Qr tha ai:·;a.,~ -Se:::ti o:;.:; JFi:-..a.1!.ill-1!'~ thu 
d_•:-urolo:~s orn cnt..irc:.,.• !ml..:lc:;:t.:.3ti! to .l!l.'lir.taln Glli''l'l,7 t t:.'1 po~\ll:J.t!.:o::-.s or 
··~4··· · ··· · ·· ·· ·· · · ~·· · ··· · ·· ·· ···'··· · ·· ······ ··· · ·· · · ··· · ,- · · ·-· · ·-· · · 
*E:::iltar-!,.al ll.O't.e : !Jcu l.J.:id'.:'!'.du=: for :noJiJ':icao..lons ai 11C.:ordimte.1 l1l-..n" 
s.!....'lc1: pN.~r.';<t1.~::. of this Tepnr.. . 

; 



f !nh th~t e.r\I rou.~ !..n th~~u ~t.!"{«5.!ll ~cet.it;:r:_!) at. th~ rr,11t'.r.~ t.i::nu. 'fl"-...:! 9'.J;t
~=~t tc:i ot J»Mer.:a...,h i - - c !' ti"..: '.'i!!: D~i:':tL~nt. (l'~Jtt , t.1.'l:. ;.1 • '1rool4 
f;:""O j l::t t.l: :> r .. .La.t.iv -17 : :r:1 :..::-ip:t..!.c."t d .. ~, a! u CJr.:s.1.J..,r .. J t:.1 i.o t:.:Jlld .c.s 
t~l".!!.-."l,J pc::~ ! ,...:- t.t:.o u;:atr~ r:.i.£:.~~:; !!.=.h" ~fT1,;on 1.0 1..11 "' qu.::!.ix:iihl.e 
rr:r~~1:.. !:.-.::...~ r,:.;ls v;cul!.f. rr~v!.1o .e. r:.l"T O'.!t':it!.tt.:t~ r~r r..:.tu.ral s:.r _"D 
S3:Ct.t.~n.i ea l'::a.l!l:-.; a..-.:;:;..:;. ':h~s~ JN-XC:" d"'7-.l ... • ;:=.tr.t.1 wc:u!:I t...Jc3 o::! cl ~;:. 
tG.r t!e~ f'~ldl~ a.."ti! N-..:r'~ at:::~t. 22 c!:es e! tt.a J:r~h S~!-s:. P . .i.-:.cr , 
at::t!t. Jc; 111.i. .. 1 ,..f tt.o t!zlan::.=. F.!.-.,~:- , ,r,.j !) c::._v, er th 1:1!:!..o f.::-'4' o~ 
th;, tf' 1 I ai: )t,.t.o fJ.v t r. 

Qn tl.o 1,:.)4!,$ <J! J':'eS')fit k:l-;r!e~-, <OS tn t he ?'\l:ttJlrC:°':':lS Of C..liir.<Oek 
!S:i.!.l::.en ror .i::.t.urln& , ep:io::r-....L-.g_, h·ltc!l;.."lg ~-id r t?.::.r!.ng it cwit br C:cr.~ll:.:1.otl 
t?'-.nt. tt:e ca::ipli;tion o !' tt:" c:::irt!ln:.t.<:t! dcvol.,pcent e r t.?'-10 r.111:..:t .. t.t.u V:lllcy 
Pr-o,1~c;t. ,,.,.,u.l j oatllbl!.sb ?l'.l::h h::t=l :-do'.lll co:u!lt. i ane t.hi.t. t.ho. run3 l'r.Jl:.!d p r c;b
ably b:ii «xt1.rmin:i.t.(l;i , e;i;~::rt fo r Lt":.roo !!oh ttntt ri:i.s tr~but4r!aa t -..l0'.1 th~ 
dA.'M, Fut.ur oJ dt\•olopiru;:.:;ts 1."l t t-,o r.r~-c.L!.C•:~ o l' ! .t ot. CU-¥ur ., rno7 i:nnka a vsll
r.;bln mi;t.ho-tet or h1'ldino ad"'JJ.t ?S and 1:~t cl':i::s11 4nd r~:.!.ni:; .;·i:iuns cl,i.r.ook 
onl.mon tt.:it. "t1..ll :-cJ•.:cJ tLc im;;ort.a;:=-~ of tl'::~o hi::irj11; t1lL 01.:.ol1 cwt h.:-dg 
u:-ti r.ot l:r.:>V,'ll nt. Ll.l:; Ll:n'.l . 

lt. l.s lO b'l r.ot.t:J ~'..:it. t~.~ d~!"~;·1 .:'! !'lit.!.'l,. rro,1.ct !.ntlud G ftJ!l~llrC:I 
c5t,.i:ctej, to c-0Gt &·1,11;1,·- .. t .. ~!. o.:- p!'3Vl.'.. 1 fo f.:ir.!.l!.t.::.t v fut.u.r~ do;;".'Ult:;J
r..·:r .. c~ rrwer !':l.r.1 fr.:l.'.l nrl-:!J i:~ ... -:-:-. . fit:J .,,1_... ' J :-!·1 J !1 ~:--~ ! n.it!..11 
pr~t '!tt. . It. chovJ..1 b+1 !!!!.=:.:;::'.:::!. !I..-:.r'<:!':i:-c. t ::lt. t:O-.J C'~.rJ!..".;,tt J r__.._,n C·f' 
t!C""l-l"';Q r.:. t.'J ~.~Ol!l.ll7 r.:.41 ~~ ~!'!'~::-!-1. ':1:- r:-.:::tt. 11.~J. r .. s ur•-a:.:~
t ie.~ t.il"f"l~ld. b,,. ~rr-1.J. c-n to t:c!..:!':.! . .-!-:> t~~t u~:t.!.:rr11 r::\•1:)!.~:-..:1 .:h::uld 
bo u!, tcr p:- ' n~ tt. .. ~ !:!-t!. :-y :-==::-::.:-:: .. s c!' l t:..11 ':!..:.!:..:. .. t.t. .... :.l'>-r. !r 
e~ •~·n lt kc:~~ i~.:;ln~.;.:t l~ c:-:r:=pl :..: :h~ •er!'lr.!!r_,t ::t ;:~.,,. E\-~., nc~ 
tot:_ rrc:.;~!. !I 1.n !.:.:.t.r s ci::.!=: . ...,:;!:,-,;.:; ':.h~! t h• :!L.:aw.t.t. E!:'I~ :- G1}.c:..'l. 

r-r.!11 or.=o \":ilw~v cc~ to -."1r:-....::C lnr&· t!c.,::e!:i. .. CJtl1;11 ro:- tf:.c!:-
f-..'"'-::~. :ov-:. !!O:l, 

Pr l1m.1.r~·1 r.v, tu::ipt.:!lllts~..J_, rop,"lrts 09 l!:'. 11 . B. 1':Cll:..c:1 a!' L?' • ..i U. S. 
Fish c nJ l'JlJ..i.UlL\> ~urvlC>.J ~:t11 , t.it;;l o:r<.a b,7 t h' u. n. t.~i.n .cra C.'lj lhu 
!::>n!<;Jr Clut.~or 'r.'tilr~ m:uio •.:i!h :....'tc -abov a !'.1tl. 5 1:1 1j.:1J '\:t•'I t-1tli ""pr.:roa-c:l 
Lhc) npJ.r,lo:i t.t'.tl.t. t.ho moa: !'.:::oGi~l.r ..r:.J Gtlt !sf J.Cl Q:'.( r::. ~tht>~ Of f.':'Ot.uct.!.r.,g 
l ha mJ.p,r rit.ar.11 fleh .::~ t.hcsa !'O'.;:- da!r..s would b:.1 t~ 1r ... k11 ~rr':l.£i!fl!.1tnto !:In 
t!i~t o.l.l t'lf tho !iah Cttti:I b.:! tr:;p~j ~low t hu d.l:n.3, h : CJ wit.11 ripa 1 tho 
Cf6' tn.lt~n ~n J t~d yrtU."'.g fish :r1ised :a.n:1 l!bc:-.:.t. d . 7h!.:t J"'T~ ::11.;nt. inve-st.£
it:?.t1:l:;1 Y1"1$ D.l.J.•) Wi~h lbv&~ &~!'l(lr:i~ r i:!:W' .. ~.):"ld~ t. ~!):"!:5 in z::1n.J, l:ul.. Wlt.h the 
u.n1e:-:ot~n:llna th-:1t. U th.o d~n i:l:1ie:i.t .:.:i t !':'1t. l!u.ch a cou:a '""'u...d bes ur.
'°'t·1~.flO:':. or.r, \.b-: b:.:D:O p0esib;l .: a.:ri ;ir<!!:ic~l. fn-::tr.J f or r:l\:t:.ct...ri& t.l!IJ fi:;l1 
r llti:I woulJ b J i · ::~:-.:t\..J. 

In ftd!'!l~1:i;n lo tt.t J:.4::t.:r7 !l~h, t.!': ~· ~tr-~'"-.s "•:9o e-:r.t.~!.n rt:?'..:.
l=:t!~'U or r .. a!~:.::.t l'"ll:~tJa" .:.::.~ 1:1ltt!'"_-oot trnt. :1. 04 =~c! , '~J ·.crt 
kp'lrt 1:' t. aJ:"":'":O !'i&l'::. :" i; 3.. :?:is .!,s µ:-: !C--.i_!.:-- •• t :'Ut' or \ h 1:.c,1( :::..!.= e:rl 
!!.!d-;!~ F.:i:1c er tt: · H!.l.L,,....-:t:.;; Ei:t-~. ':l:!..G l!\·1 .. :i::.-&,..t. ... ;n, th.;.rofc.rc~ also 
t"~!S t~n ccnc.rn .J .-!.t!". tt~ ~:l.!'.!.!"::.i a! t !" . .::; r .. :s:~;:.t r!#n- is . 'The: p="-blc:a 
ct t.tl l'~r F:'Ot~et!'Z"I li-:O :it~~!.~ a:rl r.:c==n.!:ll-cn:J r .. l:.t.!.·.-., t.o t.hl:I pvr .. ton 
1't t t<.°' ;:robl.._;:, :..r~ =-!~. 



Tlta princ!p.a:. cbjccti~·es o:- t!':o r,roocnt.. atu:ly ca:i bo s r..at&-1 lo gem:rnl 
0!.1 f.-3llmo:•a: ( l ) T·::i C~t.e-rr.ir.e wt.~ t ho:>r- er n ttt tho run~ o!~ f!:oh _n tLc:ie 
t.rlbut.aric3 a..."'e of s:il'.:'lcie:it ini.r'\rta:'!:e a;'l:1 ~~it.~e t o l'.'S.r:-.~.r!! cx!.c::::il\'& 
•rorko .and, expe:idlt11re~ tor tltc1r pr~te¢tio:i; (2 1 •to dcterr...in~ tli!J' nult-. 
<:ab! lit3 or the t:ater rsl ca.scd fro;: tt:a roocrva.Lrs ·for h.old.1.ii.g a~ult. fiali 
until t.hey i:3tl!rc a.n:t f e r t.J:e reari~6: anol !'r !?sh-liatar rooidonce cl' the y c:.:r.g 
ti.sh b~.terc l hcy so :iov:n t ;> t he ~a.n; (}) To detereine t h!! ocrcot r:f the 
r~su1:J.t~d I l Dwo nn t he ps.5~nse or the I lr.h, ;:.a.rti c'l.llarl,1• t;:pRt-r--:ai= c!£1 ~:-.tio ; 
over ~a.o. rapid.a, falls c.~ c.t.Jier cb!l~r:.: ~t..iv,.'ttl ; ( 1. ) 't) <!et.e';"':';.~na t ho t";.;tont. 
t.1' .,-;}llch f i o.h c:u.n Rt.ill a~-O'l'l'n rJl:.l!.!'11ll:r be_G':' t.h o d1m5. a!t!.l LJ1e p;~Ls:l: le 
c.uo:::Uo!J a!" s;:.ictt fJ{:<3.l",':tine: particularly- v:lth the th~1t. .L"? m!...•1.d ct <:sti:~t.!.n.g 
l.ht! l"Otpire,j C:i.pac1ty f er l.he J--.a~chcrics .i! ail t°'..!ltlJ:al apa~'lJl.b: \'J t::"i: ¢.!_!.c.

i.T'ti!t.ed 1.::C.cve t.J1c i!a.-....:J ; f 5 ) Ta tiot.o.r:=ine proper $it: ea a,>µ! V13.~.o:- .oi:.,-pl~on fw..'"' 
t-.at:he:tes a3 '«ell a a fa\-o~at;.e loc'<>.t!ons !'or ·r3cka •uit·h v;t;i::?': ta· I.!"..!:! U'.c 
mat urg sµn.,·:::e~; {6 ~ 7.-J Cetarc!n.!o! t !'!e l i f e hi :tory oi.' tl:e cl:iti)Ok tt:i.l.m:i!l .in 
t.h~ \'IULa.~t.to itl.vo:-, ran.ioul arlq !.n rcgiar4 t.o U'~sh-V:-3t~r residf' ... "l~e, ao 
th;rt. t t--.e bat : ?lo:-; .iirui pla:-:t.ing schedul~-& .and t11c cr.lst.e::<:c o-f ~J•e ye>l.1."l.S fisb· 
i n tt:;c streams belC\'4 t~e d~ L-i n:.i.M.~:n t.o l~a cp~nitl~ c:c.hduloa ,..._:· t he 
reoerr,.roirs c-!)ulrl. b<? \·,e:-kcd c '.l t . 

l t. is a. J u:1cticn o f! tt:c u . s . F~h .inct i'/ilrili!'o: So:-7:100: to at.u:L7 !hC"" 
c !'!'c·:t en fi!Jt-, ~!7"J l'Jild 11.!"c n.f an:r dam auth.:.:-.:za:l t-7 t he f aje....-.:i.! Gc:-o:-:-:
mr.r:.t a.nd to ~,iiS!. in pla.nr.L~s !U"...i t o n)"';:--cv-e f !;g}l .. pr.".! tec t !.·1g r.e.a!5t:raa 
l.ll'li1ertakqo at all 3uch pro,!~a . 11.;..stl . it. t:s tLe runct.!..&t1 a!' 1.ih!J C. S . 
Eng!r.e·ers t o prco.· lda such tac ili~·iee :°l)r flb:1 r.rntc:ct:ton a:o o.ro 6pprov!:d 
Antl roca.:&:.cr.!.!.c·;t fo r projects csrrie.l o·.:-t. t11 th~m.. !..,, ~=do:- t o propo.rl~· 
fulf111- ~ho i!" .:i~tic:f 1n rct;a.1 .. l t.o ~ ha \"lll'l.a.7..-.:rt.to \":ill~37 Pra~!lct , t.l1D3e t·;ro 
~".'orr.r.ent..ti age~~!co- un! czt.c.ol<. the coo~"ratJ.:.•n i.'"1Vcst is,11:i-:in t~~t !..s t bc 
::iubj-ec:t ct t hio r c;>,.rt. . lt. f:'ao .authciriz~ i'!'l 19.!.D n.n..1 effe ct!.vel;t a!'ll!nd, 
except f o:- t hu pttpl ~-at.:__~ ~ t.l:in r-.cp"'rt . in IY.~c<:;:;t:c.r l9J..,:: . Tte U. S. 
F.ng!.n!!ero p ro.•11·:!tri t.~c f'l;nd;i, !atrnra~ory ~~1:~ tiJ.l ~t!\!l:~C.1. !'o:· tho !' lcld 
Wrlrk_, er..1 tha F'loh :l.""ld 1::ii.:i !!fe Servi co $up.!l:'\1lv.ztl tt:~ i.: .. v'j~t,.1,gaU-..o \-1~~,.; 
.'.!nd. pr'lvi:lad f u.r.ds 1°Q!" ex.per.Geo it.c!dC>nt to t t.o.:. aupc:r\·.is!on. ~~o s~:nlor 
.n·.::l hor !fuperviocd tl:n in•;e~t~t~n 6 r:::l tJ:r..> pr ap;irtition o!' tta. r=r.:c.r:. ; t t;'3 
,,unlor auth~,- r.<i.!;'I in i.cut.cd.10.tic ol.ar.i:;o cf lhu fiol.:I 'Wo rlr ar.d tno ar.alyul.o 
0 1· th!! data. 

!l-ur !..'11,i tt:e 0..UIS<$ o f t·t . .u .L'7V~Sl~3tinn, t.te Ur.i.'.'i:rslt..Y or t +.r.;;g;•n ou;:i .. 
p!i~ la.b~rat.~r:; anJ o t t::-r facil:!:ti~~ . ~1-e Orcgc!~ f l ::;Jt Cca=l::;oltto, t.1.c 
Or eig<l:i GJ.tns Cet:ml-!:31.on. .a.-::1 t t-.eo \'!a..e?'lins t. •.;n Fi she :-le::; Dopa~..w!.!r.t. ::::ippllt.d 
C::i.ta n.ti:.1 a.t>Slotcd inr~rm.o.11,•r. Al.~l"l, t he .lrr11::-stiJ;a:Olon io in:fc~c1 for ::l.n t.n 
C..."1·.! tt'lp to O:t-gon State C1~lle.e:e.,. l•J~~o Flsli i!!' ... :l G:!:ue Dapar~nt., UcK..:n~iu. 
?.iv<::- O·.tldes J.sso-c!at.!?O, Clvillio <!-on.3crva.t ian Cc·rp..s, U. S fc;- :lst $Er;i c.,. 
U. 5. .E:.l!"enu 01' F.aeln.":'it'-ti!J:i, Glt ,If of 'I'~-=~ • f .=.rtl an.i t:~t-c:· !l'll... "\';{l\l . l.!t>urt"...a!r.
!;ta.l ~~ PO\'l ;"!!' CJ.'11.p."t!'I.'(, Pug~:. 5~:.:.:::i Po\'~!' ar.d ~sht COl':f;.!1.""'l:t, ll."11 Eugene: ',"'..ltCr 
..Boo.rd . 
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:t. !.s !.opor!-'r.t t.o a. o!c.3r u.-.1ers;.an1ing o! tbe p.roble.."13 i.nv~lved l:i 
~tteopting t o prcoer:c thd fishery rcscurcoes nf the Wllla=ict.tc lli'lcr t..h3.t 
tl:~ t;onorlJ.!... fc"tu.tco u.t the blc-logy ot the 'everal epec.iea bo in m1nd . 
Thi::i i a c!lp.oc.i:illy t ·ru.e 1::r the chJ.ook ~!!.bon o.t.1 t he titeelh<la:1 tru-!."t bo
c..e.•,:se ~r t ho. ~ct tt;at thcao s pooico aro a.r.,3drc-:ntr::.s - tte yo~.g must 
i:!;;?"ate trt tha nee.an a.n.d the adults l!lll.Gt. r ct.crn to tl:o ~a~:r.ir.g stro~s 
"';W-:n rr.:i.ture , 

At. the prc::lent t.ir:le ~nly l'leprir.g r~:i" c-hin~9k s-:.:.lm-"n reach. t·rlb'tlt:J-ties 
• !" t hu i'~ett.o nl•1cr "\;;).VC Or<:gor:1 Cit}•, alth~u;h othe r t•nms 11 of c~ino:ik· 
s .ol!:i:;n 1~·11: 1·on::::01"1.ls- aocurro3 !..~ l~vor tritr..;.tl)rics o! t t,-a l'llllei:o:t c Rivcr. 
1rsp.rL'1.£ :-un11 cl".inoak3 ~e up th~ ens:. \•lll!.!!lblo cei:tpo:t{.•t;<. e! •:he s~lmon 
ru."19 to tha Calw::bli R.!.;;~r- Tha ad.~lt. chinook e1~.l.m.:.n bc.longir.g to t~e 
i'li.ll<U"...:;tt.a P.lVC!!" :-ace-s t;f s_µ-i_"lg ohifl.aaks antor t.ho C,olt.:."!lbin aiv-<!!' in tl':o 
l z.t l1 -mnftor 6."ld car?:/ !?p:o!:ig. The fact. t.t:.3t. angler:; !1.sh.iD,g in the vicinity
o! P• 1'tlan'.i m.a.lfe thi.: ;i!'" fi:-:st. eat ohe.$ ! n th-e las:. ,,.eEk or Fat;ruar.i' er the 
f!.r't ""C:¢k :)£ ~tch L"t·:!!.ca.t.cs t..h~t. a tligr.i!'iaar.!. p:irt. of tltc run ho.o cnt.erad 
t.h~ !trnc-r r..::.:-t. or t.hu c.~:ttm.bUi. du:in.g Pe-bru.a:-7. 

Tho li:.;h c:;cr:jl!.n;; tt.a :;port. il~hcr:1 bclQ'K tho Oras.on Ci! y fill3 zr.til<'3 
t l:<!'!,r r,-:iy a'lc:- .th<J -r,:i.us r-~· .c.-cln:< er a !:l~h-?:~y l'>hich c·on~__.st..s .of mtln-madc 
f'IOC"l.s tt!'?'a.!11;cd· !.n sc.:-!.~s llj> G ru.tu..'711 chu.r:.'!.Cl near t .hc: o:i:iili ct tho orlg
irutl fall.a. - 71',o f~ls h:l.s l:~t-n alt.o:--0d from the pri=.lti ve co~i-;;.ci,n bJ~ ~h·:: 
a:-sct!.::;n, .tl::;ng a. la:-g~ p:;.:-t. of tha cri&f-r'..i! or'!:s:. . o!' !I ?:ill '"111.cl\ prl7Vides 
fQ t• a re:leti.•1-.;.~l· c~:'!.!lte.nt. head at. the in.taki::o cf rc.i.·ti!r f•,l.a::t:i leoeted O:l 
~~:h roi:t.u ;;:;! bha r:.;:.:1" fit. t llc fa!.!.s. IJ:".de r c.xis:.!.ns car_jilio:::;--1 t..1--<'J llihv:a,r 
1$ ab~jlut~ls nco:;,0-sars t o pr-av!.do t vr p:lss~ge of _fish o·:or -tho !'alls . 

Ct-.sc!'Ve.t!.or.:; h.c.ve b~o-n r..:l.d!J of tha r ·.:r.s c;! fl:?h t l:roUG,h t.lii-s J'i~t-.:.•::iy 

b7 cgonts Qf th'3 Cre.{!.c:t P~ell Col:.'!!.iasian y;!:o l:a"\·c.- bee:: c:ipli:>~ .. t,;-t.1 f or t~ 
J:U!'J:·OS¢ o! gu1rt1.1ng O.:tu ms!..n:ta!.r.ing t he !is!:t:a;7 · 'Il:o:iae 'obaorv"'t1.¢:ltl ind:i
O!l;t." t)Ult. th-0 cntiro ru..'l of ch.lni::;.ol{iJ llns pS.SSeti tt';e f i st.'f:a7 by '1.!Jy 31 c::.i' 
co.e?l yc::.r . .:..l t.hout.h t.l!u eoU!'.t.o a!lo ir'tccmplcte, tt,e e!:i~f par : o:: the rwi 
11~3.rs t o pa:.:i Oregon i.:!t.)· .r!u.rl,nz ttte o!:!ntb of ~:t~ nn•J !t !.a .!.::i.r-iie:l.r 
eor.tpltrbud 1:7 tho :U:.th rrf llie r:.~nth. ll!'t.t:t1 -ptlaS1..n~ t b.: !tlll' (.lio fieb c:;:t
t-L"luo. up ttta r'i:o•.:ir a._ni entc:- thil tributiriao 1 migt·~t1oa utr~l::l7 to t.J',il ~o>:a
t.!:tr-' vi-r.~re tl:ey rrill L=.-t.e r !!lj)-"il'!!~ . On tl.t; fb'.!r p ri."lcipal b:-ttnd~-.;~ of t he 
\'l!.lli:.itt.:tte: P.i'<' t::fl \'>Jt itrh nra t n 1:-J d:::.."T.:o-:1,, !uU rtl.';r-atl-2n .of f!~b ·i;i tb-1 
t:-ibut{:rico io pra~1cntctl durinc t1~st s<:::trs by r!!.t:!--:s, "1St abli_jhod L l Llte 
r~1crs 1;,y t~c Grcton t'! ::;h C'oc;:U,solon~ C'or fish c:ultu;-11l op:ar::.ti-:i:ru.. JutJein.g 
b,y l..he t1:» o: .appc:n.runr:a cf thi; r1~b at. t hti--Se !'n.ek :it~$. i t aitl'l-ca:-:; thut 
t.Jta ci"..is f nn·,.~w::rt o: G-!lb.~ io tL'3 t..ril; ..... ta.r!"C"' 1~ ~lc£ed b;;-, r:.b!lut ~ho 
lOtt: of J •tly,. nr..d t~ r:-c.=n -t.hla tl.m-u u.--it!.L net~ :;:p.t;,'l!::l!ng t ek·3s pl!loei tho 
!'islt r C!T.'-'lin i:l t!-.e doeq:i" r p;u-t.s o!' th:? str;..~. rolt:t~vtrl:t it4ct.i;:e. r.h!.lu 
the sex prcd\lcrt-s bee;,,'!'~ ::in:urc ~~:::c'..lg!i fo:- sp.::7.'1l!...'l.b.. Ju:;t µ.;;c:.:.d!..r.g tha tl::m ~ 
tcr ::1p'l.t:1~1ng mir.::ir cir;rntior.o t s.1<e pl.;tCl!! \'rit-!1-.!.n t ho 1:.:-:J:u.t.:;.:-.loD. Tl~e i:iigl'!l ... 
tio:1:1 arc ln the Mt.ore n! :-.o~,'G.'niff;t~ cf 8\;XlU.ll7 i::...-tcra. fish -s; '!t.;.;,• frr.::t Lhe 
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r'st.,n;; p3;r;.lr.tior..sS in tf.o pool~. n-.c.:S'J .cs1c:c~:..s i'!re cl'.1'.:--:.ct.o:-!..st.!c~-!.j· 
:::'l...o.4 !:1 :.1~t tt::: !1.:b t.:.*14 t:.\"c.n r .rt,;.n,; .l:1 p-_..:: ;. ~..1 to t. i1 r!..rr. ·s 
To .... :- :pir:.1:?6 a.:::tta.Ly ttk.3 plac:i. 

Sp~lin!:fO c~ ch!..'?~:J/. 5~:'1 ~n the t :-!.tu"-..a:!.i'S or tni: ;:!..:.:.~i.;f.t.e R!ver 
oce-.::-:1 trx -:.:::-c:.:t- :..;~L 2Cth t.o C:t::i~ :- l '.:!?1-with t~.:J f.!4C ct o-r=.wnir-& 
c:cur:-l!'tj; during Sept~'nb-?:!", T'!".e c!l.U..:t. ct..!.."l.itok' t !':u1 #J'l.On.d t ho p-.:r!..xl rr...c 
l'lt r"'t.ru:r7 to ea:ly July in e n up:Jtrc2..m.. !rc~h water rn.!&:"3.t.i .n . fz ,,..., 
Jull" u:'lt.:!.l Octv'ter ll-.~ro l" a r.cr~::d c f r cslda::ca l:t t ?'?O :sit.r"'~ 1:-c fr:ra 
opi:o1n\na !e c~lotod. Thti:so f!oh, ther>:!f~r-e , a~ .:;ul;joot.od t.o OCt'I!! six 
t. i> o!t;nt. rr.t1nt h.a 1 e :::"ltuct \'llt.h t t:.o C¢odit.!.::ns i'.: f fr~~h v1:i.t.u:- ,•10 t bcy c:r.ie-t 
1n tha \'iWar..etto R!.vt:r , Ttia ric.r!.od er 5:,r~~re. resii!t::!'ltt!' co!r.c!it:~ ~'J!.th 
t bu t.i.a:.o dlJr!.:lg \•;Jiieh Cl l"'rao J'!lrl. e r t.hu wt.t.c: et:>:-::i b°(:!\!.r.J t~.a pn-po3ed 
d~ n-:u:._j bo rclt:~od. Th& ~~:-t:.nt. l:oa:!.ng t.'hlcb thl t;'J.l:!.:.,1 of th!3 
w:.t o:- ri!.-l t::i.,,u u;:::i::i t bo sueccos er this str o:..-:. rC$!.~c11:u is cen~!..j:_n:j ~"2 
d ~a~: ~n ~ l~!c~ ~~c!.:e~ c! t~1' re~~~t.. 

P..i;:Q.~~ ';[ t?::!c £:"%th c.."'1:1 diet r!t':.o.t.~.:l !.."\ !rcs.h r.:.tc:: w-..:t a .. ·-:.r.lrj 

i:J.c:~t.t~n cf chf -·~k-~ll.t.:n fi:isor:!."lb.~ •ere eht3!Jt~j t7 f!t~i:'.g !er tlr~r· 
l.!ngo tJ' ac.!.n-!l. f,:·k; n-:.t. , .:d hook .:..-U !.!n'.l l.n tr.a oe.vcr-:t tribu.~nr!t':; ad 
in t.hn ci!.n •,:l• · .. -,.t t~ [_v ~r. Tho r.~'?!"9 .::r.:i ti!::cr5 or r!ncar .. !r-t;o or.:l tl:e 
rl,,t.c' .;n.1 p.:::ic.co c!' C.::.ft\l:">l ::.r.: ~rr.zoontc:l !.rt :'at.lo 2.. 7t;o rCl'l:1on bc:t1'.-ccn 
thU length Of t~ll ! !n,l)Z:"":!f\J;:S .&in.'1 lhO Q""tr. O( c::pturo ill al;~1'.n !.n Ff{t1.!.._t'G :_. 
I n r..hi!J f ic;uro t-h!I 1'-"-0llth li.n.o dl·~1:1) b; c~·c to c.pproxi:!!ltc l.y t'!.t. the riolnt.s 
or t.1\•i;r JC\! ... u.ngth sLv'1u u f41r rcprco1.:nt.~~lon o!' t t1o Rrowth or t..t10 !lr.g;:r
lJ.na:i f:t'co !J. c~-~ lcnst.~1 :>f a.prrox:~tel3 35- t"O. i11 C'lrc.h or tholr rll·o:. 
,rc .. r t.o J.".X) ~. 1:t l.:'.;y Cf t.heir DRear.:I ya-:lr . 'Il:<: tinc-s O!" r.cix-:::w::i and ci:r!.
QQ !cns;-th :ir-o e: ::.7:n ln rcu.i;h1,y ti:. Ulo r~"lSe c;!' t .. 1ct' th1 St.M-11rd dt.:'.'b.1..ion 
on 1.t:u:h aij~ ~: ~J tl.Yc~~. n:otG !bit..s tl:e:.r.ctlc~Uy iihoi.:l.t 1nclc:dJJ 
9S f'-r:.c:rt. or the- !"ish. 

n:~ f1nt;'='rl: ::~-s -e:iuct.t in t t:.l:1 l ribi.:.t::tri.':t:9 f'.::-:-..iti!\ r.~ c!.lrt::.t CTtCt!:!~:! 
of L!.:..: or s.:.:it.~:-:;1 ::ignti~:i :"hz1 -;1o :.~, t-~o::-, t h;J.t ct l~~t. o. r..::!'!. 
Ot' lh\I fln!; ::rli!lg:S t'Q3i?'I in t.hc• .a rc.'l!-1.'li; ~1S u;i ttt Scpt.~t,,r c: Cctcba.r 
Of t.r. ~!.r Ji:-~:. y>:!:!: ar.J th'l.t tt-;07 h_:.7., .'..cl't. t hC'i} :1!'~:.s, prO•~bl.lo• tiy 
1rJ.4ra.t!.ng, l:of~r-a l.Llr :h of t}ioi r fl.3c:Jnd .;"=11.r . 

!n An t;' !°f.::rt t o t'!tta!.:1 dlJ'JCt ~vlda!'lc-a a f t hu tlcu ot l!l t':O:lf':J'\1 mibr -:1-
t ton, a. CJ"1t~ not. r:a:.a !'!oh~d ru,uilll'I in tha rn.i:.!.n ~!.--1...r:.ctt.u filvr.r , .. t 
C:-: .. l~llls. 'ih.!.8 l !!c::t l:!1 i s IUC.tl t,,J l•t. !,t, W¢l.:.id !,:;tCJ"C' ~)'tt. r ln,av:-lir.(!.S 
mter'l.t.!.J'IO frM tt-= !.!cf\:.n:ia ru.vcr .. r.d l:l!:U:c: F¢ric 1;f tlia 1':11:.u:.J,,tt.t.i: ru...-c r 
but. nr-t.. th J S1;..:1t~-'.ltl Jl!.v~:-. n-.~ nc.t u.:;~J '\ll'l!i !:!"..de ~t ! .. !nch :at.rc~ct:cd-wiceb 
nutt:.."'18 hur4 ~°' ~1ps !:-4.-:ce. Tho cpor.!ng o!' t~u nwt. w'e reur r~c~ ~q.;.3.t"C , 
'n.o r.1.1t. "~3 t!~ed. w!.t!'.eat. •1:'\I;•• at. tho tt.it.~=- su=!:.el!, end 'rprcx;- .. ~cly 
2J C~v.t. tr: G?;'!:";:r. ks 1L !.t a. wa!!-;.,.-:t~ ~ct. ll-.3.t. ,~==..'."n fir~i:rl!r.p. cl
p-:.to ci..:..'11~· 'ilt. !" ' ~!:.t.. !!o!".!.r.C 'W~I !!,::.!.~~;! t-o t?-.:.t. !~. V.:llU.3l!,j f:-o:J: 
' : :XJ p . ::o. to 2:00 a.c . :h:i !;ictt r.'t. 1C3 rw.~ at t.:or-:.:.:Ua ~a tollo::s: 
ln l~.:.1 en Jti:j~ e, 9, 10, lS. !.6. ~J :7; !r. !91:2. en oc--:c:J n.lct-.:.::t t:'~l:;;?c-:t 
Lt'\,y 9 or.i Ju.~ l> ::.:1:1 tt.r ::c r.1-cti.~1' p...r l'.'..:.tJk t : .-::n t:_:to~ : r lS t.a ¥l:weQbor 27; 
nn.i. i."l 19!~), o:~ Ja.nu'lr:r l:?, lL.. i:r.n:l l~ , ar.1 r'~rwr1 lrd . S3l...~n flne;c:-· 
l1n;3 l'.'1,; r o C"..:,.1_;;bt o:tl7 oiurir.C UO;.• 19:.2 - 2 \'1:.r <J tilkl"n O:'I t.hu ~th , 
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tA!LE :L.. Length l'reitu.encie• ot oh1nook 1-...laon flnr;erlln:.;.t or t he l'?LO 1••r cl••• caught by all 
m•thod1 in th• Wl ll.a.mette R1Ter and tr1butal"1••, by datea •nd tr1buta.ri•• • O.t• a ant l~l 11.oept 
t he la1t colU111:11 whloh l a 1942. 

MOI.Ati.A llll'!:ll WCl!7ll &A!lt!All RIV!lt SOUTH SliTWI ll!'l'Bll 
Ll'n:;tb, ..... 

)-..."! 4-2} 6-10 H }-1, L-21. 6-l2 8~ 4· Z? 6-11 7- :?1 e.i, 9-Z l<>-20 11-7 

~~ l •• •• •• l l •• •• • • •• • • • • •• . . • • 
6} •• •• •• ' 11 •• • • 2 • • • • •• • • • • .. 

tu- 1.5 19 •• •• •• e 8 • • • • e • • • • • • •• •• • • 46- So e 8 •• •• l} l l • • 9 15 • • .. • • •• 6 " 
• • 51- 55 l •• 2 c •• • • •• 9 • • •• • • .. •• 56- 60 •• 5 L •• •• •• L . . l 2 • • •• •• •• • • 61· 65 • • 2 6 l •• " 15 • • • • s •• • • " •• " (:[,. 10 l 8 l • lo l} 2 •• .. •• •• • • •• • • • • • • 71• 75 •• 2 ' 2 •• •• 9 l .. 7 8 1 •• " " 76- 60 •• • • l u. •• • • 6 2 •• ' 9 ' • • . • • " 81• 65 •• •• • • 2 •• •• L ' • • 2 21 u. • • 2 " 86- 90 • • .. . . 5 •• •• •• 1 • • 1 I} 8 ' 4 .. 

91- 95 •• •• . . 6 •• .. . . •• • • • • s 1 1 9 " 96-l!XI •• • • • • 2 • • • • 1 •• • • .. 1 2 l 6 ' 101· 105 •• •• • • l • • •• • •• • • " •• • " •• 1 I • • 
106-110 • • •• •• •• " .. •• •• . . •• • • I •• • • • • lll- 115 •• •• •• •• •• • • • • • • •• • • • • I •• • • • • 

~. - ·• 11•' 

- nim 

.. 

-



TABIB ~. (Continued) 

ll.ll1I 

Lon.gt h , mm. 
l(C!Oll<ZIB RIVBll lilllllUI !'al~ or WIW!IET'l'll RIVl!R 'liIUAJ<Zl'TB 

3-7 4-24 7.25• 3•lll rU. L-21 6-16 7-22 9-5 \;-6 6--18 I 5-12•• 

I 

~ 

31- es l •• •• 2 6 .. .. •• • • • • •• I •• 36- a 18 6 •• 9 45 •• 1 •• • • •• • • I • • 
41.- 45 9 ' • • 7 30 4 2 • • •• •• •• I • • 46- 50 •• • • •• 5 15 9 •• • • •• .. • • I • • 51- 55 • • •• •• 3 4 11 6 • • •• •• •• I • • 56- 60 •• •• •• 1 •• • • 5 2 . . •• •• I •• 
61- 65 •• •• .. •• •• .. 11 4 •• .. •• I .. 
66- 70 •• .. .. .. .. .. 10 ll . . .. •• I •• 71- 75 •• .. .. •• .. •• l 7 .. ' • • I .. 
76- 80 •• .. .. .. .. .. 2 7 l 5 1 : .. 
Bl- 85 •• .. 1 •• .. • • • • 3 1 3 •• I .. 
61>- 90 .. .. 1 .. •• .. .. 2 2 4 •• I 3 
91- 95 .. .. l .. •• ... • • 1 6 2 .1 I 6 
96-100 •• •• l •• , . • • •• .. .. 2 .. I 5 

101-105 •• .. 3 .. •• .. .. .. ! L •• I 7 
lo6-110 •• •• 1 .. •• • • •• •• • • .. • • I 1 
111•1J5 •• • • 1 • • .. •• • • .. .. • • .. I 2 

I 
• c i1, a 

• Sol•c·ted auiplea. C6-ugbt by hoc.k a.Jli.d 11ne. 
·~.h .trapped 111 receding nood •. 



2 -an tt" t::th. 4 e,.-, t.? 19th. e~J 1 :.in tl. ; :2~. :21-:11.J C:r~..,...:-_:r .... " r ..=.;;.:1 
ln J.u-~~ f ror.; l,'1 t et e1, mm.. ~!'I t.t . .- u:a~~to or th.Jlr s-:' i..nJ oc..... r;.. :·
t.ct-:;ri-:;t1cai tLc:r ttil w .. r ~'.ld~-d t..'l l;.;;1 !..r1 1:.1.n:- f ir:it. y ... .._r _ 

1'J111 \.~n::t!.~n ft { tO::t~ ca.:.J,.!t:'liO..'\\I tlf f!S~ Q.:;.:1 • tn J: -"!,e l !'t t',l 
!lO?'J -.~t ra, t~~"!-?'..i.r td.tt. ir.!': :-c:lti :'Ii .;:.:\ti::..:- ';..":.J t i.; ~ ~!".1. ~.! ~1 o:l3 r:-.:1 
;: __ 1_J :b.~':l c:" 3. t;";;-' tt ..... :, !lO f l r ~ k!:c=-:1, l.:.'I n:t. t; __ n f_:'~'f .... us. • ~ l 
!';:- j::.t .. r::ltl~r.g t.t.:- ti.":. c!' j•~:""'-s~r.,;:l.:I t:lu!'J.t-!-:-n . ;. r;'!.':.t -:: cf r;r..!1 ..-. 't. 
l:.'{ r .iO'cd W...t..,:·o l'.'Cr .: :;.;lr.ol fe r o tL .... <14-.1 rl:);!C:ll.'lf3• I..~~ i1d;!11.-!!l!'..'ll i:~:.l!!C
t~-2!'l0 c::f 06lr-on ! lni;crlir'.S' t !'a-fTl-c.l in ouch p<1a.ls f ,:::!.VO cc-.:-.n M!l.J" tiv;....t .. L-1= 
!'?"~ t.h'301l t.-aAcn I::: r:ur:1cnnro.l 'lf tt:e rt'f?n s:at tt ' I i.:ca;{;. L~: ·:i.ri .. :. i'• t 
f!s,.1 an1 Ocr.:.1 ~or.:r.t. :-h~ p:-ir.c1t1C't p ·1~ ttut. l.Q'\l •J ~·l·.l • .l t-1- 1\ 

!'!:'1.-;_:.:ril.nc' :.:-..., .l:::at.cd -.;st :-! .f·-:r!.1. !n !:ce. ;, !l~S. tl,'1 • . 1.u . w;.! r-"'-:::.: 
.::.::. c .:.! "Ox.-t.,.... a:~:-i t-r t he Ull~f..':).:tl-.t G!vt.r •~j.'r.'1 a~ 1.: r:1_::-l ... ~~ !.=i 
t .. e . .._z , T.US . ~::'I. \'i,U At. ~t.!1 ... =e:..t._-:n taa er =.c:r.;, r::c_s c::r..t.a;.i!'.: 
!'J,o-:id-t MS.pp-..~ !i~n ,.,.:~:·.r j::i:v::.~t!.g:it.o.J. Th:.ir a a:-a o:lnJ• l~w.:lrc.j-:; er :uch 
p~ol.s l n :t'.o \'lUln.~.-:..;itt.\J \i'(~-lc:1 t.!:::_ch c!o'.l~t.-Qso t clco i. .. ~rs= t~ll t.hun !'J.e-:iJs 
O!:c-ur d 'Jl"JM," ti•,:,: t--lllJ Cf l!.O\\":lS :_r--i;a.;1. cJ.1):-Ul:.O:l. 

At. l.li- pcd:J r: ..;:;.:- I. ~rac~l~ :..ak .. , !'l~t. !':J:; both tt . .J !~!. ar.J i~u 
• ....... 11-.t-;i: ••• , ...... r~· ... • • •• , l" - •t ... ~= - · r-- . •· "'"'"" ·-·-1.·.,. __ ...... ... -~·.. •• -~ -· ,__ ..... ___ ... ·- •• ... - .1 ~.... -

t:o:r.:;.iz;t. ..... °'i: of ~ y..;~:__..,,;,.. a:-.! :?-~ L., t.t.:: _s.io~ ceolc.~ tr : t_ .. ~. tly 
pr:e- !'i~ frr.m fl e:t-.. ~:Jl of tJ":.V~r:i1 d':J::. . n ::-..:Ll::r 1!nr ' 111::.,._~$ 't,'!l:; C: .'.Jl!.~!:t , 
but. 1.~ r.-co rt.::!L"1it.r..1,'f rr:w rli •.! 19.'~t opowtt-ne a3 !t. h:\ ,I fL l~:i&t.ll er •• ::? ::l!I. 
~~r, f!r.,C1' t'J.1.M_g:l \'.'Cr ... C~!J~I'.: l.n tta p~Ol!I !'\0(" r.,_:)T~!'l Cn l'.'i:-!.J. :!\ r.n l 2~ , 
!.9!2. :11 r-or.do r..::r2 1r71r.; rS.f~Y .!·.:r~r..'\ th Y.ltc er:-!.:ig: ~ atl1 r cnJ :i 
C~"'tSi"! . r:.~.:.. r:.,.-,..,_r- ::~ •~~ ~ -:: Cir ... !' ... 1:~ t; !' • a-1:~-:- '1J!:t; .,!J :;::; 

ct -:1 ..,:a? r:~-Wi:s. ':t:!~ .. r f_v., ....:-.-- f!..,,- :-... 1~~ ~ .... :- .a .. •o c L :: J. !'rr;:,. l!'.!.a 
r.c.'11. Tt.cs -'-~&t!~ f:-.;;qu ~e; ~-r L5 ~!r.. ·J\ f_r.s :rl...r..r-,:1 :!l~ n ~r= (jr.' c !" tt. . .s.:: 
P-1•'1~ u G:"i!r.:11 :..n r -b_ ~. :it !: .. a::.·Jtl )r' r ::::-:l :rl .. 1 J 1.~ o~ !' .. n~ :~ir.;'. 
I!. \':l.ll t>u oh.icu8 1·y roi'~r;:r.c<.• t o t L-.. .Lt..ns;lh !:lii:r··rl.Lut. ... ;sn !.n fit:!l:' . .:! Lfl. l. 
t.Jte .Em!lll r tloh t!r.J L1 th ~r c11·~1. ""::.:-. i-.""ld J.CCJl!.n!i--~,. .!tr:! !ro;;~ LtJ 
:::~•.rJ.r.i:t c:" 19!,1_ 

~). 
c;.~ :.r. 

:.· r..,.-:~1., er l..'; c.."i!r:-~!':'k ell::.::i !'lr~ r !lr_,_;c 
f! cx J r.=r.,j 3 r.~r F er!.~ . ... ~pr!l ~· • .:.S-2. 

• 
Linct..l-1, "" . !lw:b-.. r cf 1'ioh 

.\1-•• s 3 
L~\ ~I u 
~l-~~ lb 
!(',-b:J ~ 

Th!! qU"Gt..!.an arlooo r..o t o t!:il li~n t ?::.t. t.!-.:J r leh cU0~1t t..:: .. ; g or.t. , r 1 
th-~(: p?cl.o . J'>_., ar,s~'l~r 1' r.:-av:!.C·:;j; l y 1.t. .: d.:!.t a ~n h1,1!i;hta ~ft ;. \'i~...!.i:.:= .. t tu 
?.i?e-r ~3 r\oc~!""!~ eurir.J tt'.'.l r.in:.t.r or -'J:Ol-19-2 . t! ! c::i.~ r--:1:.::t.3 \ .. v::.!.i~.s 
in ti.:...: c.~;i..,r..:a le'3L..n: to thi.S" p::r.l:I, ~_j :.r.:r c:. +>lla ~: t<~.c,.? ~ .. t.rc 
r";.::t.3 Gt. t. ' •n 'Ill.On t.J1a :-!.\--=:..- 85.J.!;J J i:!r:;t.:..s l':.r;: C J:.c.OT.r.. frrn o:.o.Cti ::~:!! 
~t !..: hr.:im t. l':::t. t ?iu p: r.CSJ: n~~: U:irnc:=h::1 ::Jc.<: D.rtJ. r. l ~c'c r.::=:- ""Fuor-.;JJ .ur .: 
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bG-th ¢0:1.-::c~tetl t11th t~c r iver l':hrin t!1e Alto.n.r fil\•cr &Q\J&C ri::.:.i!~ ? rocl. .. .r 
over. !110 Alha.n:r P.1·.•er ~ugc re c:;.:'d3 ! .or l9!1i-1942 1·oveal l~1a. :. l he ~~!"-1cot 
t hnt oa-v!: :"Jcrfe-,j oi' par:·:!:;; \':~o fl,:i;;id-\Y.l. in Ll:o. wL"':tcr r::f .l9.'.i.l-l'Sl12 rra3 

t.'cvd_:::- 16_, 19.U. T!:c l,ast da!.e t t-.a.t t he ~ds were c c;:nr,ectc;i \'rlt~ t:.~ 
rivc:r r;-a:: F'ob:rwtr.r J-4. 19.l.2. 

The dat·a fz:~":l .fJ'l.e r~e.t~ir.g fl,;. Cor.•111lis. o.r..:l 0<h$e1·v!ltlann in. fl ~.oci 
pt<>~, !.n1..lcnt.1.: ll'J:J.t. :ilg-:tl!ic-::.r~t r:•1!11her:s er f~!!rl1r.g:i ho.d lilD'.•ctl tilll'!:I ili:v:; 
1":.own&trr:~ _froo t.h;i op1~tm.:..".g s r t.D:i :J e>:<:n aft.er c::l!'Jrgi r.g f.r·:c :.!:o g!'u· ..... !,_ 
Lh.:i.t .. s-.it:h fi."lb'l:.1!.~s !..:1 -t."iel.r f !.rst. ,\-aa:- \'1e:-e :n tl"{o r:::!..i.'l 'tli ~ ... ~;.;z.1.c: ~er 
i n ll!'l.7, c.."id tiia.t saarlings Y:era i n tho ~in i;;1: Wmot te rt!.ver .e:. e~.e t !:::o 
t!'...ll'~'1J.I: the periOO ot l!ovem.ber- t o t t:e r:.1Jtil!e v! f elirl11lr.;: . Il.c r.ri.::icr.~e ct 
ttese t\'f.:l Cl~·~s.eS 0£ flnt;c.r-li::~:; .ln l ht! l:a!:t \'f!.11~-?Jt.t.O rd,,·or G~C:::::;is 1 l'l.:.~ 
du.e1' 1.:~t. :-:e:cscil.r lly- pro-.·e 1 tl:a;t. lho:-.g r:.::.7 b!! a ·&.ea·r.·Jl:U cig::ut.:....c.n a!' ~.:roll 
t l rieerll:'l,g3 \1ltb!n a !ew t:Hl!'itl'.s af-tcr e~ctic;i:?~ frcn t r.!? g :-s ·; l!_. !U'.d o-!"' 
-u.r~cr I i ::g"1ril.r.ga duri l".g tl-.e \>l:ite:- bot.>::eoe;i their first e::d r.~~-cn:2 ;:ee:-$ 
e>t ii!'c . 

Tl'.o ror..?goine. dllt. '°~ g1.'t•e ~v-1..ie.'lc~ !or n !;)..11 ortti l':intcr tlo.,mttr e-M 
cl.sn-.ion, but. d~ nc-t. p:o·vca t ho.t o.ll tlsL do cia;·~tc du.r1!16 t~.i.!I pcrle.! . 
Ad:J.l~i~=·®l e•.t!dcncc: or t Jie t.l=ia o! :lO.:).!".'Ortl =if;rn.t.ion or ct:ir~::k o:i.lm:Jn 
! !.:iserllngs can oft o.n lo ol:-:.air:'!"J l'-;,• ci-:.:-c-:Jcr·?ie cxru::iir.:i! ion c·:~ ~.t-.a 3!?~1cs 
t l!.!.ren t:-oo rct.IL~'l.C <i. ·~lt. t i oh. It. !.s a Ger.ar a:l; t!~rt..ebli.i:he;J "'!'..let tl::tt 
t ?':c 1~ture 4:l!i a p:J.oi ng c-f c!.:-cul.i. or ri:1JlS3 upc."'1 tl~e sur1·t.\ctt , pf s1].m.c:i 
tittlvu µ:-:Y11.t1os a ~:t!!S o!' d;:.t.orm!.!:!.n.i; t he age ot t.I:~ !le!: ni:J t.Lt. c.h:i-r~s 
i:i l"r:.t.e ;:;f &t'.v7Tth c!'.l!'!.r..; t.t.o i :.rs r,f t.rt.1'1 !!A-J.,:;-:l. tltere !$ c.."\ :!.b-ru~ in
ereMo i n t.J;-o r..i:t.a of r;ru..-rt.h at t~:e t ir..= e r ~~t,i-,n t.~ the u~, Y.hl.ch 
l" r-ci"lccto~ i.'1 c~!·:ict~ri.et !.::: ::.n.N!inss on. tba se:sl:c such l l~t. t hi; ~z;:i.;,;.'1-
.J:-.-:.::od i:nrt>st igat.or can ~te'?":tti."l tr. !':-.Jm t li:.: acnle ~hu Qg\! at Y.t.ich t.ho ilih 
lnr~ frPG·h \'late:• . Ourjr.j~ tl:-0 $pn·.'i.ni':"~ :>e'!l·:;=::: o: l 9!.J. see.las i!-n:-o oC.:l-o-ctc::l 
~ro.11 S2 a:11.ll-t c.tiM.nlt su.1.'!IO!l l!J l !:.<~ S . ;.:-t b Sc.:?tiam. Riv~.r. L•.l !..n t 'ho l!~f.~~-!I! 
P.lv0 r ar.d 4B i n t h:: tu.etll" P.:i.ril<. o!' t l:·:J \'l'lllrun::tt a fUv¢r, :'l.1,is e •:.;CM{IS ?IC'l'a 
Eiut-mdt-tr.d .!{> %' i.:.xn::tl.no.t.lo:l t.o Jr . \'!llli s ff. P.t~h. c~..tlt.ar:;t. l n ~lr.i;on · 
Fiet-.er7 lr.'\' o.o:.J.J;St.1on~. fa r c.t:.:.:i U - S. Fi~h en~ ·r:l!.:Uitc Sc.i-.• lc'.l . Dr. nl~!i. 
exa:::lr.d"l tl.l.!::I Ltt cC:lat=r~t'i~n 'i'l!.th J.:r. ii . "B. l!..l.-:W;o o~ t h:t Fl!it:. " n:i \'tild
!it~ !:ic:''ll<W-. arid l ho sctlc~ !':~!)~:c:l tt'.s-:. t.} tl) r.:.n;;i:.rlir'..g:; fr-c-m t·it"'.lc b tl:,;i~~ 
£!.:ih dc'\•u!rpi;; j hM! ·r~in~ !..n frr.t:h t;~tu.r Lhruu.i;l:~:.:.t. t!:;.;i!' ~r.tirc f_i rst 
&~7;!.J.~ oe?O::.rf.. Tl~-c~ h.~ C.~J31<..-.:.t t:: .. l t.o bite:: c-t:o-:llt n :t t<= !'"li e?' t;.l"An t.t: : f:ill 
of thci:- !!rst y.~ar. !:1 t~J!:; rwo-p~ct. tltil sc~~os rrco tll~si:: \'i!,.,a::%i;""tt.e 
Jlin r r:.eh 'r.e.:-.1 :Si.fill~?' t.e t~:-0$a o f l!tl.!".,7 ot;h.:r .scr.i~9 c-1· cl1in~~k 0-0.l:ti>i'l 
s=alaa· v1f't1.(lh llloh ~J lf-,~.:.s }'._::j ur-' rr~d . l: ~t.?i !:·om the ';"'.ll-~t.t.u 21'.'Cr 
E:l::! ~t:}ic:- t-:-ib~tn!"lCG o f ti".a C:alumb-i1 f-i.~V+~r. 

1.'.'hll~ lh.:.=: crw.l-yai$ of b.:.iult ~res:-ct~ ln.!lct.t-ci; t.h~t t.ha r:sh \!Y,"'-!11-

i.-i~ t.'l.d :!pnnt th~ r C'i:·s! (J:r('"":t~ o~cn 1:i [ri.t~h r.:.to r • .!.t da.zs r:~t. 
prt ::: l~l!!-~ tl~e ~~<"~$1b111ty tl:e l. !'ln(:·J!"li~s alr;u n:ii):-~t~ at e-::::!.-e!' vscs. 
!!. C=e.s !.-:1dl:at c, !.~:tiver. t G3t ! ..lah m.igrut.!.:ia nt nn (!!!.:'~~Qr- ~.._1 c!:J 11.; t 
:-~aype!Lr at1 olc.tr.t3 in tJ:o r c 't.u r:ll:-:g r.et~et l .. ~13 r....: eot,biel~lu en t-l:o b!O.c!.' 
of t hi:i.:" t:'llc:s . F"ro:n tl:n !~tc= di5:·.:osiJn O! ti:-!? C')ci!.b:is :'..!' r.-~l:.ut!an 
!n tt·.e ~C\·1cr po.rt r:r t.J:o ';,ti'.!.l:e.r:.a:~u ?J~nr it ~rlti•Jol.'f rrJJ.,t t:o qi.:_~tl;,ni: :I 
tt:::.t acy fl'.lm:!lO:.r do-.-:::.o~rtto o.ir.;~:.-s 11ra o.bli! tio S:.ll'Vi V\t t t'..u trlp L~ t hu OO.!;J..'l. 
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Ft..'.!3 a p.~ :-ti=ll po!!lt or •1~•, tt.s es.~~~ i.1.117 au::c:tr.,: e.:;-'4::w:J.nt 
... 1 .... _., . ... , ,. _. .. ~ .... - -•- - -T ... - ... - t t • · ltl ~ - .. • · c n • - ............ • ·- ,.,... t .. ,..,.. ~ ..... ~ .. ,, .. . ,_.;ii..o.~ ~~-· .. i.- .. .... - - ....... _ _ ,_ u .... ....,, • .._ '"""-

'l!.J w!.::.:.vr. it.is c.::tcll.l.Sl~!1 =:kc-a 1t. z:::i..--~~~c.-y :.:~t. f.!C:-r f \c.:._..;.:.!u p:o-
Yl:t:J \l~Qq'..:.>tC11 for el?°tfit".J f!r.;or!!...~s tt'.rc~ l tolr f1~t. £:"!'1tlt:16 s;-=s~n 
-:l (t'\;:i!l •nt.i:r • 

UACUITJJE AU!> WP.:ATA~I:t OF ~GfiA't'JR'! f lSH r.i.::o 
lit TI!E IU:J.AW?.r'.Jl fLL\'EB 

! n con11i:3or:.r.g ~r.s f or lht r:-atcctl~n c! t.bc l:ll cr:tor:1 (!ch in c:~n
n;ot.1~:1 \iJ.Lh tlto tl~2~tte V,\:_lb7 J:l"C.1<lct1 t ho L'.Jf:.rt.'Q.r..CO o!' t.!":1.,0 po;:::1.:.
...;:Ll:i:u c~ i!.:;h c:::;1. t;u ~tuJ.! .. ii oo th.lt t.he Jus!;!.fie.::zti:n ! or lJ,i:: uxpcrdi!.':lr<> 
Cf f .%."\!.a f ;;;- !r.n~t l-'n ::..r.:J f~~h p:.citct.ct~:n ~ .. , b .: ~c..:=..!.::.1,:J ~l~~o!: %"".ZS 

c~ t U:i co:.t~t:rta t o tt:~ r2U1c w~:..:e L; SC'l er.ll Ji!fc:-;r..t 'L":::J"'. :ten 
~ r.tr.ii no c~r-..-,,· t!s..'l!::-:- c:i:d~::t.G:l !.n t t.;, ~i-2:-.::. ""t.te P..t. .. · : :- l:aL t b::-c is 
:-_., 1..::;-irl.~t erc:t. !'Ut:.:.r7 r:- :- C:-.i:::>-SC ~!=:t:i ~ t .?: • ~il!~ !.to S.:U$;h t.tt.i_ 
!n t hd: riv .... r tel~!# Or ~go.1 City. Ht-·11'-"'r , as •!.._!. l·~ otc:.":"n t :~. t.t~c; cJ-.ir~ 
S.llr..?.n b .l<1:tc;1.:i.3 t.:) t h ' '::!. :.1.'""t.to ft!. "I.:: :'tt:l.S u:.:icul;i:.(. .L.y rv re :.n !=t ~o.nt 
cJ.c:r.i.;m 1:i t t: ccn:::t.rei~ !lo!'.o r.7 c¢:v!:.:ct e j t:..1 t:-.zl~.g .:.r. Ll1Q o co.-.:i. c.nj . 1.o 
eom•1 ye;:.i r::1 tit. lt.(~~t.. 1:1 11,J t~.:1t: r ."'in.J. J'l.sho:-7 cf tl::J C;)J.1,1:1bl'l ~vrr rir~r-=
t.x.i.Law l.h.o l'llllc.r.r.>l l u canflu,-nc;:,. 'a11l sttl_flll;S!l:Ss e :-a t nl«. n !n tl..s tomic r.:i u1-
f l.,hor;r in tho 1~.·1: r t:a.i.:ui:c-l.n JUvur- a ::.1 t::t :.rll)!.£irs !.n t.t:o11..i t.r!t.ut1111~ca o!" 
t.ha l'lilbr<~t t o v.~r.ic.h lb~y fr1:qu~!l\.. 

7'1· • c?;;_n~;r ~:'I !;.!'a t-7 tc.r l.h:J ;;~~ 1ri7r..:::,t .G:":~cl:J 1.., ! t 
~il!•..::w~te D!.•c : ln rrc~r.l to t~th t~ ... c· . t i!.!.a.1 t..•.:J. ~re~t. !!:~;ri:~ . 
t::c~:.io t e r t J;t:! r ~:-e:::.u.":.e\!tl t-:·.t!! r:r r :.t.c rn..!.r..:; to EV.l~ ti) l~ .... lrit-.:t~7 
rr: tl!".!.c."i l hr:-7 ~:-:j,t .. ::! t":> t.~.!,J ~i,;."1 '10 C.!. r-.t'i'Tl-!r~3. c-i:h L:'1't. .. l t1. :".,'I ... r- a 
l.r;o rl.7o:- .:?Jst en !.r:ta wl!J.cl\ chlr.~::k o~lt;;l):l £r.t~ :- h:..5 ii. d!,l. l..."'l.~t ~i1U
PQt"r"CtQt. in£ f"Op~t! : n . Th'2DO p .. ;iu.lo,t, lt'lr..S :r:lY :1-JVU ! l"fl p!"lj.,J.C i-1 Ct:~r.:.c:te:-
~Gt 1CO u n.l h~ • .-t !.t.s p:o! :: a.! !~:- to th~gJ.••t.a . Or.~ ouch t:. 11.>t.t. \'ihlcl". lo U.!Juri.:11 
cnrtot.:nt. rN,Jo or.~ nc::o:·o;t1011 t o t.h.: ncx:~. la tb·: tLn~ a t. \vh1c:h :.t.~ m:Jl c rlnS 
n.dult.o cr.t.cr t.hc .st-re.~w 0:1 thuir sp?:ir:nir-t; nigr at ion-5 . Th ) c.h ino.:>tts c;~t.t•r-
1.r~l,t t.hu fli . l '.r;.;ttc. n: \•1cri :.:.-rrt·Ju !.n LI .~ laz·~:- p--:irt.!:in ;i!" t t11: C.:i.l.um.hl.:i FC.vcr 
in t.l.o l:>t..J t.•ir:t "i.' r a11j ~'.lrl,v t1p:r1.n6 . Th•i:.::r..-::a c f t.h!..9 wl!l. l•J e~.O\'.TI tn th~ 
:ste:.icn !lf thl.s re;~ru-!. .iis::,:.,::su:,i; tt1o1 s;:icrt !!a!.!!!"y r:f t ?lQ ';;'L • ..:;-,,·t.tl.l . 

!:. 1~ r.n!. JlC3SiUo t.o ::rr iv11 ;.t ..:.t:i '.lC;~t .,sti!:.-:.!.c.: er t.h• c n t.:.r.t. t. ::> 
wt;lc!a ti ,. m:L.~~~'"° ~'.r'- :" r-.:.-u c:~tr.:.t-.Jl.:. t.o ..::~tht r tli CC:l:"'~n t.r~ r!:st<-..n-y 
" '" iho tiot·::r7 o~ t ! ~ lN=.e:- C.:l\:""~1_. R!•c.... .. , P.nr.v..::-. ~t i~ t r;'t. La:: w:
r ,,3.::>:-..ltlo l.:J ~s~·=- tt~:. t h .•7 p r l't'Jid:;. t1'7~-r ;::-r;.-::-t_rr. +l r:art. c! tha c.-::.:~ 
troll C'.lt.Cb ti.lc:i.g_ r.ltt: tt:o:: oth~r ?"';:'!~t 10:tS nf" c!"..!.r...:f'.lc 0- ett: . TI..: t N !l 
! lot-Ar7 lo c:irrl~d o:i o!ong tt.o \!tll i r-11 Pi>ci!.lc Ca::.c·t froo nc:"t!'a.· rr~ C:il1torn.1.3 
l~t.:> l\llvku ll.!'.d c;vl:!c.!ltl·· i. .k .;:~ ~ olc_;\.1.!l~nt part or tho tct:l...4 ~unt or 
ot.J.r.ootca. ln t ho o:.!!1~ . It t here toru nppvor3 t :i"-t \l s!cn1flc-int. )'!:U-t c f tho 
'.'fU l~t t a_ c~.i:-1ock e :llm.on t!. t'I" t ::.ko n i :i ti-• .: o::.i::.:i \7"J t Otu mr'J;tur!.ty . 
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f~=- QtfJ Jo""a-: :-s . .... ...t?t ,. r1 fcW ueepti.,!'"~. t hc:=t: t,:.3 t>:':n \ clc~!:j 
ua.::o:n t ~:- cc:::crc!U !l::;htns c.r: t.h;; Cclcbi!l :U.·1c: tur!ng ~ct et; l A":-.!..l~ 
l t is fJh"'V.'n lo ita~le L., th!t D lergc pt. Cf t t',o 5pcr t e-:tc:?l er Ct.ttl('<' i!. 
o:Jik on ~n tho l'llll~tto Ri "JC:l" lo :nnj a d:ll'l.r.e; t.-10.Ga :::cr~ha 8 "1 t.t' '..1 t. it. 1-s toi 

r•.':::-o~r.'.lblc aoau..ipt.10:0 t t-.e.:. t.hu C14b puss t.l:ro'JC!°1 the lcwu rt Columb.1.:l P.1v"¢:' 
.nt. t?J::'ox.iJM.toJ.7 t.t:c o-::i=.o t W er, ~r1 t !"Jg avor:l'O, s nm£>•k3":. e'lr !ic.r. H.ow
!:·.•o:. t.l:oro ts acoa fis-..1.if: ~n t.hc t : !.ui::.ti.3 fL!.vcr du:ir.; f -.1t--r ~:s r.1 ::.-d i.:1 
1> .:....:e ~rs c::ns!.!e~:i.:a ctc?:ce ~,]' ~. !t c.rra.:...-s p:-O)bt-:1 t:.~t, t r.so 
111:.:.=.:~tto fl!.·1~:- r~..s C.l:ttrlt'Jt e t c t.!:!..s Ft.1:.:U:.r.1 tlsh:::.:s. A ff:• 7.'.:.:;i=:::~r 
ein!" c.'ii.n::OU o :-o ""1St'l U."',j~'Jt'-~;d!J c11J0?:t. 1r. lho- ~lc~ll iU·:er ~!.c-; t t.e 
ilrt;t f e.w d'l·,-n a.ft;r ~:I l whoo :Jul t;irir.s- oc'!ac;~ Ct:£!.-.:. . !.~ !a tt:ot:b_tt. . 
t-..,.,•.-rr:v c r , t..h':: ne> g.rc:t. nui:.bc r to :.:iJscn nt tt'.:.t. ti.:to., si~-ca , t.-y tt:1_y l, tt:>;) 
f:"'E':..t. p.'.lrt er Uio r un in !.n t t10 ?lllJ!!ac:.:.o lU\•1.r r,hu::-u r:o cr.=.0: 1·cin1 :fis l:ln,: 
1o r<?:ci.t t c:I . 

11:0 t J.c.o ot. 'r:t-...!cl! tt.1' st.t.c:lbi.:tC.s c!' tl:c :7!!l~t.t ~ .clt;;rtto t~ ... -:-ur-~ t.?':!! 
lo!':~ <::>l.:::!:iA P.l\·a xt•N the cc=.tr:~t f!.:tc:-7 is ~=-!...:J O:\ 1.a :-..:::. u.~~. 
~.1.11~ ti.:.: ru."tl o!' t::!< ~il cle1 irr.:.o t he l'fl!!:.::.,,tt.o P.!.l'e:- e:-:J ~.,,:, l +!f:c~. :t. is 
protc~le t t,"'\.t. S:u:..'.? v!' th:::i. ~r.J t :tk\:.n 1:-:t th~ c:c:ccr-c!..1:. !i.s:-.-:r::.:n, f'T"!t-t:.ly 
du.r-1.n.t: tho vrint.o r ! .!...sh.:: r-:r. Thera !.:. n~ ~~i~blu O"li.J. .. ·nc;'.? on v1t • .;..on tf' bc:'.si: 
!Jn c.:>1.ir.::!t..u ct t.hil p.ro~:-t!.:>tl of t h-a r un o r t.ha nw:.b..ir ot !,1.r.?; t.~co l:'ly t h l a 
r:.sr.~r7. 

':'!:c CC~t. l.::?'"':-....e!l:.. «':ltrib.-...'1.lc.:l • !' l •. t '11._:~-e..ii Ri';;!' C!'l~"\.:"'6:.s. ~-' 
o::.::!S'a.::l bJ bi:ith o:.c .... .:..-;t c~ c.t.c!i o..,i;! ~·.:t!.!c c c:- ... t!.i'l, !a t:"ldi lt::-ou.~ thi: 
upcrt. !'ie!:·:r.; cir-r ic.1 o::i b7 !!Z:iil<:r-s ~!.s~!. .. :i.g ln t hu UJ:t-rui:::h :;l"..t1n.J_ 
l"~lill:!..":tct tu ~J.ough J f ron St. U· • .1.i.:na t-0 St . J •lino, c.nr.l !.!l t ha \o;1 ll~c:.t.u 
Ri•1ir.r frc-m. :J.:!l\'4t).:Jtl ~Q Cre~..:>n CJ.t.y . Thi.is [!~hory !.:a O:Ul;l:f·nt.cd 1:7 Gn{llsr?S 
vii-."\ .ti:~ in t ho t::l~1'l T!l ver i n elc:l'J pttx~r..!t.;· t.o at. Jt~l :in, b.1• ri-;.hc.rs 
v~o- f!.sh !.n thft c.:.:.!..'"l. ~.!..:!·..J:10tt.1 R!•;u- l;o.:low St. Jwhr~ .L.-:-11-",'.' !!11t.1Jr:r..o T.to= 
~%...:...k-!3 !1oh l.-:-tV1:--.1 t!.o ~o~!w~:::I Br:~ r.t t ort.!:ir-.;j E-::::-bcr. Tbi.G t;;i:l!'~ 
.t1is:.~:t .-::11 s:.ujic...1 b:.,...,.,,.o lt. rr~T_j:s th"l t: ot "lvii.:,. :1-~i? t~!~ ff"r :.;.n 

1.~t!=::.o •!'"tr~, -.·-ilt.te e-f ':':','\\l:.(;tt.a ra.-:.:r- ct:.l.n.o k r..:."'13 ~ .. ~1 t~:..:.r tit2 ~~ 
c..i.gr-=-1o!c.r. "'? t bi: l • •""=' \.:Ul""'1 ttc ~.s v;~ll t.$ e n (.:<-ti::'t~ C"I~ thJ 11".i..~.c~ 
... r e,.' -rn !.n tho r1'>•:.;r . A r:tiQ.t"t "! t t:ll fla t-.ins c:o:i 1~ ~f';•'"':i in Fleur.a J. 

Tt.io floh..=ry ls t"'l':'~uci (. :1 by on.,..t·t er.i::n f lehJ..n& \•11t h Lr.,!l.tn: c ?s.r 
!'r("Jfl sm.'lll erut. \t;hlth .-.•n r y fr.lr.I r ., ... bv~t.s ~t't ~ prv;~:- J'\lcl'.t.1. Ir. the 
J:.ul.t:r::-.~ 0-.::i.r .. "":..J!., =:....~:. ot tl., !lah i::"lB !.s de.r.J frrr... b!::=.t:J p~'X :ll : i l'lith c~i
bo:.::! ::otoro O:' E;lill hoc.ls W!th i..'lbc..::_j r..tt."'"'f3. A !ex f.!..s!:c:o n :-~. c:::I 
b cz:t:.ln lcc"lt.!.::!"'.3 ct.:o:-~ l~~., ct<rr-.·:rt. :.s f :;l't'!'" ... kl.;., ?».--ts O:i ~;.h"r .:.!. 
st::..g:e nr l ?-:.a t. 11.s ;;erc.ttt!n.e; '-t.:- c..i~ ::'" t.o "7:ork" !.n etc cu::-:::i.t. 0-.:.ri:-.;; 
t h'.l t .. a.!.r.1'.t er \.ha w.~1!18 a ... '!:S"J\ t h:re ~re l:Jr((1.1 r:~i:-ro of b::.t1 ~=r-~r.,; .. 
p.1t o.:I. JU$t btlCl"ll' tltu f J:!:.o nt. O.rogon ti!.:: , -On oo·.-c rnl 1'C~~!,Of\O 07~ l lO 
b-r-.•:t.s '"'£!.l"f"I r.it:ac:·v~:l tl:;hint t.·.l:.l':t=n t.t.o hlG!,l'/•'IY bridaa bctl'!l.lcl"l Ur .. IJ:>:i Clt y 
nr.J 1le:st. !-1r.n - r.d th~ O~ugon C~t•j' ftlll-:; ~ a t11.et"ln::lt ..-: r- r:G-1-:.:il!' r:n.111. 'r.1" 
U~'!r 11.mt. Of fis1"..ir~ !..3 s c:t. l y ll. li .,-,1 1 ;..,3 c;a':.Jbl.1:1" • .::1 t...:lo~., lh~ f!.-O!Tr.:l...7 
c.:. Crt-&G."1 C1~y . 
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J.!J)~t of t he angler3 pnrtictpat.ing in t l:g !'!illmett~ n1v~r fi$he!"y 
i:;!.c.I't: l.neir boo~s bc:.,.,'eJ:-n tri;>~ a:. b~t houaes or ra~or3ges •;1~:i"Cl~ t1r.v:t 
boon c:;t.ablliho:L <:: l vr.g t l:o rlvor f ;:;r tihi:; b~!ncs:s . T:"lu t·¢ O.r c t vtc:rt.:,•-fc c: 
er th~:Ji.! t:c.cras'=:: r::.a.}dng '°' :-cgulsr e...'1d full -time lt~i.'iesa of i:>.t.cri~g \;o.1Ut 
c.nt-1 t;c;J.lina sup-cU.i::1 ~ir.s, the ~~r.tha r:t ~c.'t .and Apr.il . The- l o c.:it.iol".s 
~f th-eoe mo-o~:Jgeo a r e ir.d~~ted bl c irclP.s in f igur e!- J. I~ a:! ·llti~n t o 
storing pr!.vntely C'Kn!:d bca.to , c.cst. ¢f t.Jteoe Q.:;Ot"e{:.CS al:'oo .tc-r.t bout ti _. mo! o r-s 

.en·3 ott:.u:r c.qulp.7.C:tt f er f'l shcn::on t:h,c r equire :;~ch acr•iecs . :.t SC-Vti?':r.nl 
p~in.l:; alon& t h!! r !.vc:-, not i c tiabl7 at t ha t::t!u;h e1" the Cla~s Pl.\•.c 1· .nrul 
:;ear Scap;:n.osa c;i tl'.iltn ':'csh· Ct:ann.1Jl-, !!2!'.J' pri\•!!.t el-y C•\'.'no-:l tc;;:.t.:; ~re: b~t 
i n b;r traili?rs, la"'JnC!",ed and t·a"ken Oi.l t. asa!.n 01'!. l;!l!! S.T..;i da_.:.•, Tfitl:c:.tt ba ing 
$torcd o r s~~viced ~t estnbliehej mo~rag~s. 

'I~ra' !~ct t~:tt a lv.rgs J:;:i:'ti:;:\ -:if t h{: f i:;t:.c r.;71,e n t.t:iki!".g p:Jit in t l':o 
Tfllla!llst t.u !U•1c.r tlr..!tllr.g fls~er;r u-~.C L~t: !~ci-lt.!~:; or t.Jtc c:.;t.r..bli511~ e.o:Jr• 
ag'l}S tntldl:! pt:3G1'ble t ha n::c'.Ol:lia-t·io..-i. .-;,f o::.tch dM.a 0-11 t.hc r ive,!'". Li th·:: 
lc~tCr p~r~ c~ Fcbri.lll.~7. each or t ho ooo:-'~&os '«::3 vLoitcd t , ~bt~L~ !ts 
cor-pCI''!:ltion !._~ kcq-.ing r oco!'d:! of f lsb lm:.:1 £ld, a."lr! !':>~ ;·o<.'! Nr s 1..-r:pliod 1'¢-r

r cr:--o!'t.lng t.ha dry41Jr l~~intts . Theee fo n:is v:c ra filli!d c-ut I:,; t h'O' m:::-<lg<O 
cpOr .:i.toro untl collect1:d ·:.i·~if'.g t,lte ! i.s!-.ir.g :e a:c:tSC:'l5 ctf l9~l o:.rri l9k2. ':b9 
do.t -.a -:::btnif".!ld. e r a preoco:.~ -tl 1'al::ll l} 4 . 

Tll<tSI! :-cpc.r tl! r ! l:u::!lnga o! !ish CS:lgbt b:l nng1or is ?:C!'= 11!"~ !2 t 7 hu.sy 
e~:--!l.ge l:.!Ut'lt;cro •.'ho c~.p::-rnt.od bj l' l!Cording t~os" fish l ;:nCed' ,.,•hich t !;.ci,1 
persmr.1.ly ~bot}rve-J. F'ni l »ll"e t.o nba t.l"Je f1:b lt1.:'i1.1~ Y:v'Jld t t)r.d co r.vi!r-,v 
&ccssi~n t~ d~oreaso tho rcpcrt.,.-:L l:uvJir.r;o bclo• .. 1 t.t=:c o.ct.c!Ll c::it eh . To ~void 
t h!.s bM::; , a. ::;budy l'.':lo u.11:ior~clti10 t o d!oce7cr v.tmt. prnpor:tloo at t.b.z ti:'t1.l!!l 
t~tc.h 'Ii~~ 1:-ti i f'.g r!!pnrt.cd free t:ho c cor.::igea_ tn t h1:r El:.ify tl:lU 'l,'l'J.~ !r~de Of 
c ver-.g"O oi3t.cl':-a.s po:- l:.o.it, t~s~thar with the C:\'.U)t~ of t he r:'.lmb.:r a r b~t-;; 
f ish!.ng en th!"l ri4-Y t.h~t. tl.-o ;~vcr.'lgfJ C.'ltcJ1eo i·:ere o'Dt:tL.""lCd. 

The pr~eMuro \':~::; oo f cll nvni: P~:l obi:u::-rvurG v:<Jr o CG'lll~'<r-.i t n J!',:1k~ 

C:':U:tt' Cf fisho.rct.an , bots i:..'1·'.J f ish. c:ioing in Qt. r cp.r Cstint:l,t i'.'{I nl'.1¢t"'tgSS. 
Thc;e tlgur-cs ~~n! suh~equentl,y uoej r~r cn.lc~l~tion of nvo~~o e:itcb . O~ 
t.h::.i sn.m:1: ~,rs. su.rv:ny a l.'¢:'\1 ccr.duc.~ed (!:; tha 7Jilln.:r.>:>tta PJ.·1.:.::- t o oQ'.l.1t. the 
numbor of f!sh.:rm~n ~r.i h:>t~to ti:ihir.g. ln 191..i the trlrr.; t-h r oui;h t l:o !1:sbc tj' 
•:ar..:J m::.de. t..j• eul;.be-i.rd r..etc.r b;:;;~t .5;nd b7 :J,lTpl:-.;:-i~. Dur in-.;t 19.'iZ \-;hon wil:-t ltn.ll 
rostric'ti>l';ns b;?:-rnd. p~e:s !r·-:: t.he llr~~. nri o\A.bi"J:lrrl ru'\lt-n r bo:it v11..s us..:d 
c:nt5,r-QlJ. Cou.nts t i'ao ."in a iI'pl;ino, bclnt; mo:·o :'.¢;<;.r l:r s;.:nultane--~us ,t~r>j:J,gh
out tho ti:lh:iry 1 ¥;cr.a ecru ont i :;t !lctor:r tl:=i..'1 t l:-vs .-.; 1:1.-:.le !'ro:n It bu:!.t. . T:l 
~rrivr; o.t. ~ o:it~ta:d. c:it c.h cf fish ct0 t. l:a \'Ii llw:l.;)tt.o R.1.ver ¢:'1 ney p~!"ti.a
Ul'Jr dt!.y, 1t Yj"J.!J -u:l;r ncc c:ns.:iry t.O ni.:ltiJU_y tho r.u:::tcr ':!f bo:lt..:s o~s;:rv~ 
fi~hi::.g: t-,J~ th9 n•o·~~ga e.'ltc.h p r;:- boat J r.-h.i{:.'1 ''~ o~ai~~ f rmn. counts rr .. ~e 
bY, Wtu f.Zlj c-bac?t":a rs .st. ::it-io:-. ::~ n :. thi;:_ C',')c;,r-_;~ . J'us t.1:,;r o ¥.':!3 'l cCMi.C?:-
!ibl;J pir-.)pC!'t5.t>; t of tl:e fi~her:nnn .;·~!\•) l~!'t tho riv.:ir b::f~""S tJ_i: :>!.:J'V¢;!' W:!3 
C~e, and, tlr".Ot.l'.e:- .e;igr.ifl~'\fit. pr~µaflti•~·:i Of' fishf:rr...:n 'Nh.!.cll st:u;t.cd !'l::;hif1s 
u!'t~r t.1'.:e 3 ur·.1e:t \'/.) fl cOO;pl<-.~ 1.:tl, it. "'il.3 r.uc"s "'lr<.'t" to. :ncr-e:.!l'-= t h;;i: l:~~t. o.ount 
on the r1vt)r t.o co: .. ~::.~1t.1.: !'or tl:cs e- los.:ic:i . TI.t.1~ ~·~9 ~On·:! h7 incro.ua~ 
tl:e bo"'.lt e ::.;-unt. by t~:c r ot.lo bc.tvic:c:: t Lo t ot'";: nwr.c-er ct b0t;.t s l c 3:yi.n.g tr.;.s 
sa.11~lt: c.rJ?rt.gr:3 Cur-lng tbu duy, e-:i1 l ht: nix.br..:: ot ~ta t h'lt 'I.';<;.:'>'! oil t hu. 
r iv.:r- n t. t ht) t·lm'-l o!' tho Gt:.i .. 1~7. 
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':'iill!..B ~. t11r.1.bur of C.h1T\O-!l!: Sa1:~n- Ln~-ded l'.!!".!l IJ~!:,or c-,!' 
C:ltl.nco!c !lnL~on Lnnd({d j;Q:- .L~a:-nca !.n the • ' !llrn;;ett£: 
lliv1,;r l""'J i'~atl~s- i :'l ll)I!.!. tt~1d l t).t:? . 

~~~~~~~~~~~~~~~~~~~~·,,-,,.,.-,--

1;u:::\.•cr or l"i:ilt rer.-~tY<;- ,J 

t:~b"J.r l)f f ish repor~r1 111.nCi;d ,l_rmC€d ]!Fr mtr.1!'.t\1'€ r .em<:.' r 7lnr,; 
ti.:11•'7-"!>d. ' 

f;nto ':'ot"l r~ultr.~h I $fo;l1\'iU:ld to Lfult."?Qf.ltlli.I Q C':'.e'C-'O )1"!1 
Chnr.r.~l CrPtp~ Cl t.'7 th."tnnr.l C! tv !••nor ;trrl):; 

:;n.r-c.h 2 -8 
~~25 
:.~ 

~>-~9 
'.J!-?-h1lr !.1 5 
b-lZ 

lJ-'.19 
:lU--:?6 
27-t!::;r 3 

L.-10 
11.:17 

:?·-B 
0-15 

l&-22 
2~~9 
31,;...}tpr. ) 
lrl2 

l J-19 
2C-:26 
Z7-?!..e-:; 5 

/.-10 
ll-17 

11..! 
1./.6 

696 
~, OS'.!. 
'.), t16Y 
:3, ;4:; 
J , 230 
/., t.30 

6:i6 
L'..!l 

]J. 

0 

1111 
lSl 
3J9 

1,osu 
1-, 297 
l , ;g1 

797 
1, l104 

aa:11 
.!. ';\J 

t,l 

7 J /..BJ 

'76 
:!~I~ 
6;;t 

1.:;s:.i 
:? ' 1-U. 
:~ 1 ll3 
l , 1..1. ; 
1, t,b] 

ZL9 .. 
4 . . . . . 

l.O, 3C..7 

') 

l<J 
14~ 
11;; 
6:!6 
!l<"I 

1,~>62 
~$!) 

2 .11, 
20') 

7 
0 

J6 
132 
21.5 
/.99 
91.a 

1,132 
'11 ·,re; 

t.16? 
LC? 
l.!.b 

17 

34 

0 

,39 
l'l4 
.. 51. 
/,1;8 

~19 
SOB 
77\1 
6':'5 
lS) 

/,l 

6 
91 
5L 

l tJ,, 
176 
21~ 
1J! 
2:>:) 

8.1 
2 .... 

.... 
l e 
!6 
18 
bJ 

l C! 
152 

2') 

JO 
L2 .... .... 

...... 

'· 15 
:u. 
~ 
G5 

: 1J 
l<>l! 

2-5 

85 
llQ 

O:;) 
J jl 
?.O 

.. ... 

6 
•• '"' -41 
91 

i:n 
169 
1e2 
l 6;? 
60 
21 

" ··-
71 
74 
:!(, 
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'r.".i!? C.a!a i-u:)i~:~g fretll t he i:U:-VC-;i:l o : th:.; j)O.id nbscr._~~}'S 5.n 19'!.1. c.ra 
ui:O!.m -!:i ?a:.le 5 r.huro, f or cac:i d:ite nild sc:ct i.cn r;: tJ-..o l• llla~e:tt."l Riv.:i=', 
is :;ho.JWn !.:::! r:.-.-.=.b!>r o! !'i~h, !!!s.~lcrtl.Ct.i and l)C"~t:; cr.il:ticd ·:? t. 1:1.po roec::i, -r.'1th 
n cal 1:1.1.lnti on o= the ou::.ber o.£ fioh p<trt f'itb~n t ::d £Uh pt::- boo~. ln 
Tabl 'l () :rra .shmm "tllt! 'l"U!"io'.ls co-unt~ nnCa oo Lhe r11-'cr s..'"ld at tlta 11e-::>r1:ees 
llJ tb1 observc:-s , fro:t rrt--.ich ~ay -Cc cala:ulatcd ti~~: mmber o! 1.i:i!wrnon r>e:-
b at. 

Tahlt~ 7 slt;;;':rs the c:.ilculatcd :.ct.al catob of_ f..; -:h on tl'lJ river !°()'f 

~;~ch d;'.:r i:"l 191..l t.'li:1:~ t!:c: co;mt n Y:<iru- mad.a . L"'l c;.~;:q::sr1nr; ~'tu c(lle·.:.l~ted 
c:i.to!1 lTlU1 t.!ru C.'ti.Ch r cpo:-.cd l~:it!!!~ cy t..~e r.)D!>T;!CO-S, it ia SP.n n t.'l.'L!. t.:!tU 
r cportnd cat,,;b <tr.tour.ted ~ o:tl.y ftQ $0 to- 60 ;ier !:Cn't cf t."ln co!c~lat!:.!d 
c:ii teh. In t ul t n'I!aJ1 C-h~cl _frc:.i £.l t.o ?5 pc:- <:c:1~ o!" thr e:ileul ;itr·d 
cn tch r.as r o-portod m~d :.n lhu llllL"lnlltto River from ~oll\'fO~d to Or11go."l 
Git:;· ),3 to b7 pe:- ce:-rt. a! U!e .calculilted C!Ji.--Oh ml!! ra;>ot'Wtl !..~ 191.1 . 
t.!· r.u i:i.:-~ase ti:<i 19~1 t tl"tnl r--eportcd lnr.dings (s ue- Tabla 4) b:r t.he 
r.'.?t:f·:i l:c;_b·:cmi t..'ia calcul:tt~d c <tt ch F..nd :.1-.f." rcr,ortc.tl c.ot..cl\ f~r the r.holn 
:--.n4;lar 1'~.:-~:r·, t:".!'" citt~:i f-or t.~ sea':::on -r.ill -be :.-:i~c-n t.c f nll be~'"'C: Ctn 
~6 1 <.XA> and 33, CCo 1'i.::l1 . T.:i.kbg :m :ii.'l~?'tGo ~·:it!o of o nn h\OJ"td-rciit f.ieh 
<'a~t f-or c::m-:t ;6 f i sh ruportt!d. lr.r.~~d e t r..oor:tt;¢a, ,_lie cnlcul:it<:d 
ca~ch brcco:ne ;; Jo,ouo 1':!..:.11 . 

S!Ju.il:::- d:: ta '~n· C."<;~tlbitml !n ~blu a ! t>'r ~he t <JL.2 $'JT"To,"?-I . :ha 
tii;u?'l..s i'-1;r t~io j'l.' i1!4 .e:µ :~ -:i t. qu1U> a ' rol ! nb-1.o ti8 t~~:J ll !'l)r- 191,1, b¢csus~ 
o t· t.h.~ rlili'!cultic~ cxpr____:-!ri:tccd. ln :.1cCU!'!.."!~ ob:ior1cr:; ~:l':I -tl':t. r.l.) thod c f 
:Jbt.Oini."1& l:0-at count::i • . TI:i: tt.blu :.;t'N \',QJ h~;;~ver .• aOO:.:t t~ll~ ~t:ltJ t'el~t.10;1-
s h.ip l'9tmu;:n t..1w ~p:i:ot\'?'d c1.1tc11 end t?m in . .tluj>:>ntlc:iU:7 csl.01.Jl.okd cn t otr 
t!:s .!'o-:-::te r OOi:;g 6:.! -pcE" ::a:it. o f the bttC':", ~ :h€1 i :]t..:? ~:it..tl :--c po:J:' tl..:d 
1-o!l<li!tca (~r,-<J Tzbl=! 4) n:-a L~c:-entJed l~ th.a -rnti:i b;.tr:ua:"J ilia ccrl cu.l:JV.:d 
c11tc.h or.1 t1tl:"!' :'~!'te.d cstc'.'l i \'l-r L"le 1·~01.n !'~:;~r.;, tbs cs t !,..,;;.Cud cct cr!l 
i :.l 12,000 .f!ti'h . These fig-.:re s !nCl.cntc A c-JnC-it:._-,µ t.;:_q._ w!.ll be :-.:!'"'-"- 4cd_ 
t;:i in. c::i:i.nccti!ln \'r':..th othi.•;!" f nct.<J ! nnnc:l-y, th.<1 ~ t ::tr; r.i..,. o !' tl!::;<>olc 9:01.mon 
ta t.lio 'lill:lr.tet:t.e Ri;"e:- \1.'t$ ~ .. 'l!lfl:- in l rJl.2 tli.1:i 1:i 191.2. 

1::-al':\ thu t.!St!J:ir:t-e e ! tJ:u nur.i.bC:' 0: fiilh. i;.1U{;.l~t in t~ltl '•lill~•l tt.e 
i!i -;<t::- it csri, ~ ~en t,.k_.·,_t t!!15 t"'~n r:t~l,ca: up ti t ir.r.i!'i c:t nt 11ro.porti~n o!' 
tJte tot.~l ru..'"1. o: :,pri.ng oh.i:n.oi:ik en1:::on tt' t.J t., C; 1 ttr.01-:1 n :::o r. ':1~ 
C:SC::1.p0r"..Cnt tltruui;li t!HJ ~ort (j.:;~10:"':-J 1~ rt:}t k:l0\'111 lJat it nu:Jt 00 Of 
C:)naiW:!i:ob l o. r.:_znitune . 'r111l. iii!.lao.ot.t.o P~;-.:.r cl'ltc!l P.l'.lne !'nr e:i.C;Jcd:i 
t·!';IJ t:Dtnl c;3-e ::rur.~nt tir ch!n::i:.11: aai - ,an O".~er- Ro;;k la1nnd c!¢!:!!

1 
t:nd i:; 

cqu l•: al or.t. t·:i r:-:m: o.."t&-: :iurth U. c-:!~-!hi!'"d or n:!. t t.e s p:--1-.,r. c?1!..""::ick 
:;i'tL""Jon r.::ioh ,GO O"'tP.:- B~~~~~1111~ Dor.t. 



• 

';.7 tIT.;: ~ . 1 vcrcz;o c:i.~oll r;c:r :'!shcn·u.111 r.:µ~ ucr :.Joet, 
CWl!putOL! l~ l!f~id ot.i:ior1i:ro' C:ount :J at. t.hu 
ioorag~s, i.'1 .ill:;i:!utt.c t:ivcr r.nclr.r J~i.!;h!Jr,;; 

bcl.tt.'1 o :-uznn City j,urL"ti! 1941. 

il!]OO?" o f ;r;!ish ~ :" 
O.:tt u r..ocutio:i fish f i shcrn.on U.1a t -a 

counted C'OUJ.1UJd coutttod iist:.~ !"'"lf'n 1J?P t 

' I 
1-- 6 ; :.:ell-::ood 19 192 9) OclU 0 . 20 
t.- 6 t'ultnon:ili Chmuu~l 79 :l'JO lJJl n. ;.;.? rJ.78 
h- 1 .. , ~ Ornr..on t:i~r t 7') 19) <)2 0 . 1.1 u.e6 
:.-17 !.lcll\':oud I 10 6i Jj n~;;u rJ.,3U 
<-17 , ~ tru:in:.:Jt c~:l"'.ar.nvl (,4 U7 ;5 v.511 1. 16 
tr--.."Yl ' Ori!t,"On Cit y 4il 2BJ 134 IJ.17 :J. 36 
4'--':!."I ~icll•: :iod 6 74 1'19 0 .10 O. j O 
i.-27 i illtnortu!h Ctmnncl 43· ):>l 117 l'l. 14 o. J7 
5- ) : dror.:on Cit;,: 41 lq2 97 n. 21 0.42 
:;.. ) 1 l~ t.r.or>' h Cl:::r.nol i 0 7 ) ll .00 a.co 
:;-11 1 Ore.eon City 15 80 ,;o 0 ,2t) 11.1;) 

I 
. \"otP.l t..Q' l 8111,, •• - ~th 0 .22 ().1~1 

l'J llLl, 6. l 'i :::;J1i;mon per !.lo..-it , Ct:r1pu:..::d t ron J'tlid ·c1Jsc:""lt1rs' 
CoU.nts . ~r1Cc o n tho , 111Ji.r:A:t~o 'li'lQT und nt. t;ho ··jor~..f.eo 

1$£:lcr.~ <:-r-tir;!ln t..it;r, 1941. 

• u ,lx!r . h; 1~r o!' 1:15hom cn 
fJFt t,.ci !;rv.:nt!.011 o~ bo:t1;.3 • f i. :;f11; n'ln~1 "" r b:o!" t . 

-. 'lvcr C:)ur.t!J 

' ·- J ,u.l?tn~::t) Cl1:1M1rl 51. llJ 2 •. 1 
4- s $l:ll1·.-ooe-.1r ncc:n Ci;f..Y 2&$ 5)1. 1.0 
11- lt Or 1)ft,.:in C:~·~u:ll\ ond ~i7 ;J? t .R 
4- 6 tul tnc,.':'lc.h Chn~"'ltl t :)ili:l l , 2i'SO ~. ,_ 

1.-16 !Je:lJ;:.·cocJ-{1r tir,on C.l t'J :ar.q )1.1 1:1 
4-l? Orc:eon Ci t'J~Mrll~:o~rt 2t!6 )64 l .~! 
4-17 l :Ultn~r.·h t;h:imcl 221. I.~ ?..O 

Ol:Rnrver Counts 
4- 6 Su ll:..ood ~J l ry2 2•1 
4- 6 1'1.lltn.111<.Jt Ch:lll.'lal. 101 ~a 2 . 'l 
4-1? t'!rcr.on Oity 92 19) 2,.1 
4-'J.7 :'.:iellr:ood )5 6~ l . (t 
4-l? '':ul!.nonoh Chl. n.'lltl. 55 l.27 :; .'.) 
4-27 Orcr.on t:.1 ti; 1)4 ,'.!;j) 2.1 
-~? St.ll•:.ood ·14 11') 

2 · '· l~'Y/ • ~l:t."'IOri.'\h Ch~:m.ut U '/ 3()1 2 . f. 
:;.. J Crogan C.:ity 9'1 1~2 2 .0 
:;.. J i.\UlthCr.!n.'1 Cht.:w.l J ? 2.0 
:,.-11 Oretyrt Ci t;,: t.O uo 2 . D 

'I'ot~l f~Vcr Counto 1 1 ll70 3, n19 :! • a.~ 

'i'ot.nl c 'IJ.st:rvc.r r t.i-unt:::i 041 l, <)06 2, 26 

19 



T;Jll.J:: 7. Ccnpt:r 1oon e r Cclcul nt od C:a t ch l ron 1Uvor f11:r •1cys. :?nd 
Ol>oor •1or !f' :u.:cur tls ' itl1 Cnt chot J.tJpor t.cLI b;r . lor>rccc:s, l \i41. 

Po t" cur.ti \ ha t. re-
r..t'lta Pnd Cut ch r uport.od Caloulrt od p~rtud c:it:Jtcs nf'c 
atl'lt. i on bv n"'-n" tttJ r:ir t eh o! ~:olcul~turl c.i t.chr.:s 

t.pril 6 . 
::ult..'lCfl'.!lh Chn."1.."'lel "~ 484 Qj 
!Jo.ll:trood-..')rer.on Ci ty )66 '119 f.2 

Tot:.il U4S l , '°) "° 
l.pril 17 

. .ult..~-:ah tl".-:nr.ul 211 ;12 41 
Soll .. o:.d-:!rci;t>:i Lit:~ ~l!O 1.11 67 

:-otal 1.;1 9)1 }) 

1.;>rll 27 

I : :·.a t~h C:U::i:nc l 14<) 2111 7Z 
Sclll:~n:t tity 11? :167 3) 

l :ht!>l ::)J 474 5J 

il:iy 3 -
Sf'! l.lt!C(I~ (~it¥ 21 l.\ :! ,,,, 

-. f.XCl \101.VU t)t 1rnr'1.."'1,~0 (I t : t. . !l.t.ll una , n~-.J 'i t.!' ·JOO::i.!.blu i ncrc.pl t•tatir.C::I 
lc::cr!bt:d lr\ t~.o t.c).. t . 

°" s·cur ! is!l ~"U:-0 r 1:pn rt.ad lc:n(!C:d fl t. MOOTllt.,'UtJ in .ult.nwr.a.h C."lJ'. nnt.: l ~!ltc ro 
110 r.t:id obi:cr.•cro: -.,•cru Bt.ut '!.onurl . 

Ti nu. B. CQ'"l;:arioon ot 1.-olcull~t.c:G Cn t.chao I T'T\ .ti-;e r Sur..-r y:;; 
ti rll1 Obser'.'~?'$' l~t·cord11 ' l t.b Cnt.ch l.'!a .kaport.ud b:1 ':x)ro.ccn, l la . 

l}:it u /Ind 
~tl'ltion 

f:;;rch 21 
St:l ?•. 1cod~c:i;o11 Gi t :t 

l.pr !.l I.. 
ftUltnontJ.h Cllbnnc1 

t pr i l ) 
!lull;· cod--OI"\lr:on Ci t J 

I pril 10 
S~lt.ood-.'rttcon City 

kpril 11 
::ult.non.;n (,1"J1N"".tl 

.:., 1 
:ltfl ,, ·o01i-l)rci;on t: 1 t ;t 

Cut.clloo 
r upor t.1-10 

\J:.• 
rii:.ior11nlll\ 

)~ 

iu~ 

1)5 

6? 

l)~ 

9) 

1 
'ui· c ont. \.hat 

Cnlcul a ted rupcr~ed cn t chco ... vt?rnr,c 
u:i t.cb or o c!' c ::.l c u- or tol1 

! ri t.011 c1•t c hc n nc r b:l" t 

J? U3 o. 24 

i•n uo D, /J> 

140 6J o. :.10 

297 ~) o.a 
l S7 u, 0 . 27 

2n )4 D. 5) 

~o 



1/11lna or .ilL-nettt. .~1.,r:r J i::h in "111~ C\Jlt.11rn 

I. C;JM1dcrotlt: f.:l:T~ or the ~i::::iok srl.no.n rut\9 c11:opi"\t r.ver the 
rnU1 rt (l:-r.eon CU.y ia S'Jbseq°.!cn-tl.y hu:w:O.ed i n tJwl. ti.uh culturn Opcl"
e:U?no or \he crec.>·n t01Sft Cort-.is:! :::>n. tbls: ~Ua1:>n "l'ir.t.c~~ !'ot:r 
h~tc:ht r ku 1n the .. ut~ttc :Uve?" rl.;!ch htiva lrd r n nvrrnr.o ctr..b!.:w:d 
s .'llttnn c.:s ... t.cko or 2.6 ::1ll1cn p:::r j'C~r d1.:r.11\i": :Jw 11.ut. tc:1 ya,."' r-J 11:id El 
e~t."lku ,., hlc;h "' 47 r-~llon L-: era;? YI'-"='• Uut ~a.le.on '-~r.:;-tr.ites end 
f.in; ;orUJ\J! 11t:a.:r.i:t1on.s r ..... ~e r.t tJ~3c st.nt-ioru:;: o• rccordec.l !n UIC bic::n..'1-i:?.l 
r~,,ort.g of \.ho ( rcr.on 1' lsh nnd C::?r:o Cc::'Tljs o1on ( 1 ' 19) 11:1d tha lin:ccn r~-tah 
Ca.ir.1:is1on (l1Jl? U> 1114S) c:rc ah::n.:n in T&\:l H q . ':hj1 tl'lbl" oha.-·a t..~ 
porcuntr~ nr U1u totnl (Jrer.cn tF.ka er u;uin1! ctdn:>o!t ool.n.,n •?r.rt:n ~hich 
~tt n.ido nt lll l l"ltl6t.te lt1,·cr hatch:(:!'ics for t.h~so .)'un ro t':huro /1 15cr;rer..t:t.imt 
o r :prin.c ch1nook t1(1l ;:nn ci;.t::.i >.:'IS publltlhud. '11llt l<li.2 rr1-t.Dk~ rtao Jn
d.iont.uo t.hnt. t,?'u run i:t t .Us :,•ccr ~"·o~ t~uch 11r;hior t.)Vln in l rJt.1. 

Tho (1C:Un:.ll a!' ':'nbl c t} 1.ncl!co..ta t bc ~ tho h: tchcrif:o OjXITr•t 1ng o n t h\J 
t.r1but::.r !l:tt ~! U\w .• il!iln~t t a .:.rve::::- ."tru .:in:iort..:n t, un.1 •.u of: thu tillh 
culturt1l c1t.nbli:immt. r.~i-:t.E: ir:cd b j t.Jlt: Ot"\Tr,un f ! ol1 Con."\iooion. Uos1tlos 
rotu.rninr. l a r1,.: me.1tcra n!' !'ir.narli~s to lbe ill.:lc:·tu) :t1·1c:r e}•:;w~, 
t.t-.o.:iu f.:atclu.'l·ico, ! n un:-:.c: ::c:rrs , !:ova shlp:"'!l.ld tip~1r.:>xint.tcl1 onn-t.r.!rd o r 
Uu:!r A1t,t;-tl'ku t..i hrt..:ttiiri•.:s o:"I D:..'1e:- t .c-:.cutt.T!ca u! ttla r:o lur.'.:litt .ti.\.--cr
t't-.Crc ' ~1.4 r .:1'..s r r u ~.·in.· : .. ~e tQ builC up tc: letl!d r\lM . ~tor.a doubt 
cx11t.a ns "'' ~.. u!tirill.•W e r r . ct1vt~:i c!° h.~-:.ct..rtr!rs . : :sst:.ti 1-: 1 t'.!J';;c"t"Cr , 
thrt h."'\.Cr :"!OJ l ,.ri..-ol:t O'.%:!Jt:~~ ~c:- ' ;:t"!<ninr, t;:"."IWW o tur~u ot.hc.~.1.se 
n~t'C!JiLl•• "'• : :~ 1 1t np:x::-r-3 t..T.t t..loiu c linoo!< e.:alr:i·a r'U.'i3 o!' thu 
Ul.'1::1.i~~ <iVt..:- tire 1:-:;~t:.r.t. t.:> \l:c :.1,~u03, o r tiah Cll~ "'r:\l op:r.l't:io:"I 

in Ort'Co:-t, lr,.t 1rv11c!in.~ °' m~bll. :oO---ec o!' s;o:-1n~: c!'".Jr.ll~'c :-.a lr.on ce,r-s 
chich c::in be uoc:d !.n re:r:.ockin::t t:!.rr~n er GQ;U.Ct.t:<I ot.rt:c:..a i.., nt.hnr ~rcc:.s. 
S.a lor!,fl Cl $!.rem co~dit!o::s i..~ Or cga--:i nrl! a::ch tto \) rcq\1.1:-o t!lc cc~ 
t!nw:it.10~ r>f r.rt.1!1cil'll. pr.o~cotinn n!' sp:r in.;; C!tittnok 11'11.r.-nn, t~ 
'.ill~~o.t.t.c Hi·:er ru:'l!I •"11-l be i.':1jlortunt n3 " &OUt"1:U nr bM>olc au-ck ot 
t~oao vnlul'lblo r1~h. 

'r.;o t r1\..,it.nr ic:; o r t.!lC .. 1\!tcctt11 it1vc:- ~urmrir't. r1.:"l:1 n r st1tnlhe:?d 
t:iJu t . t.htt or .. "l' nt \, !\ich r.rc c.l s:l hn~:Ilcd j n th!! t:ntclir r jo3 o! \."la llroj;on 
1•1sh Cun:11~cainn l oect nd on the :io:- t il ¥11ui .i ('wt l1 :i:;nt _crt lti\' vra, t"ht~!:'o 
aUJt10l1) h:i vo tl!Ju,~n r.s m..'1:,.' llQ 5~ oi llion 01.aJlhu:HI cr.r.:n i n tl :scnson . Tho 
rucordc Of or,tt-t.:.ktAB und fi:ir,orli:t;! lib.!rc~l:J1tG r.ru ::t1u•. n i n rnl:!~o l O. 
i t.lrl.11 t11'.I .. 1um 1at to l.ivc:- U:.c 01~~rt tighLJr ;,r £1.:r n tnul hundo l'lmr .er' to 

be i."\:J!t:-n! tic:int... ':.'ht:~u f!uh f! TC! pr.;:Jb:;bly a.c:Jt 1."l.:'IOrt.nnt rwr t ile r.rrt 
tJl.C:r CicntribUti ta tho Clr'."le:'C.irl ! 1$h!::'l· i n tllc l~ol\r!bS.r- t!.ivcr, el th,:iucb
tJw cx-t.(.Jl't. a!' thl~ contr ibu-:.ion i.~ u."lknc.~ . 
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i:! • 

'fabl• 9 . llat41MTJ opera-ti.cm or the t eat. ot On;on l.n the tnll.EatJtt.e llttr. T&b o-r oblnook • u ·• au 
llbeTatlOD or !1.J:tarl1.n..;;2, 1:i tbouaud.I, ud per ceut ot th.ti total Stat.e •pr:i.!J.g ohl.1l:>Ok aal:coa eu
ta.b a d• ta ta. trlbcta.rl•• or th• l\'.tlt.Ge·tt.• 11.ni.._ Thr~ 19)2 tJ:• !'leb llbe:-st-e d rarer to 
t1 • h llbcrated f'rom. e gga tablu ln tht prt rtou.. ,..aT• Tl'l.l• aooou.nte, \A .[14rt. !'o-r the trR••a or 
llbe.ratlom n er •u -tab•J 1n other o&••• tho• • d:l:crtp&notet are th• rea1.&lt or tnnar-or or •c.t.• 
troa ou. >atohery to a.n.athcr. 

11onn1 wrrLW SOU'J.11 llAl:n.t.IJ l!C?Q:!H?.!E ' tVU.I!, r'or ctr.t '1hllt 
y..,. flfIJ.A: llTTE lnu.A!.'.ErTE UVP.ll 

£11&- t-'1D5or un,g· Eu - r1.ngor u~ Eu;- F1ntor·lin.g .,,_ rr~ni;or-1ing i t Of St&te aprt114: 
Tab Ubora.tlOD l1b U bM'•t1-1 'l'al:e Ube.rat.ion Taki Ubuatlon c!1lnao~ tot.al 

1918 3, '51 0 0 0 13,712 1,116 u.'89 0 100.0 
1919 0,131 0 0 0 5.696 L.057 ,.mis ea 100.0 
1920 },6')8 0 0 0 9,0U. 1.663 1, 1.10 225 100,0 
1921 4,001 0 0 0 7,00, 0 5,;:e1 920 100,0 -

1922 L,053 0 0 0 5, 682 532 5, 51,5 2,71} 100.0 
t'.123 6 ,838 1,t.90 1 ,202 0 12,005 0 7,350 3,606 91.9 -
1921. B,695 },117 1 ,937 0 1},e::?I, L, 1?1.i 9 . ll.a 8,1.5:> 9(,.6 
1925 I0,50'.i 4 ,890 },818 a 3.f.42 5,61!1 4.lao 7,953 9!1 , 3 
1926 e ,150 4.912 1,9211 0 21,127 3,478 s,r,,o 4,312 91.e 
l'm 4,901 ~·025 .393 0 21.m 4. 3(>2 4. i.10 8,172 9')· 3 

-
-

1928 7 , 573 ,675 1,172 0 f!T,7 ll,10h 10,740 8 , :1!.i4 99,1 
1929 9 .7}1 ~,953 257 0 19,350 11,~ 0,774 l0, 263 99.4 -

-

19}0 0 ,511 • "IJ7 585 1-, 21;8 21, 12'} 6, D 7 , ,i..2 B,5L5 97 . 2 
1931 2, 504 6 ,198 329 1, 563 5, 095 9,£.45 5, 033 7,155 42,0 
1932 8 ,li99 7.}69 2,005 2, JQI 18,&Ul 12,61} 10, 055 12,0l.6 67. 2 

-

19}3 }, 2138 3, 122 ... 968 ll,4Ll 4,962 5, 23> 5, 092 'il•· 7 
1934 13,206 6,6j2 1,075 1,02!. 18,531 7 , 2;1 8,lh2 6,lil6 75. 1 -

19}5 2,127 t.,952 2 ,006 1,975 <:5, ll7 8, 2!J8 7,1.S} 6, 681 60.s -

19}6 1,917 },J.89 l,~ 1,9'6 0?2,l.}2 9,~l 5, 916 5,499 • -

19;1 1,036 966 1,013 975 s.022 4,658 4,635 3, 760 • 
19;58 2,006 1,853 1,,450 1, ;13 15,~ 11,411 9 , 130 7."4 • 
1~9 3,5;1 },)71 931 905 12, 7, !!ll5 6, 010 5, 535 • 
1, 0 2 ,692 2, 530 1,160 1, 123 11, SaS 0,740 2,662 2,552 • 
1941 0 1, SQ. 3,150 2, 025 IG,ooo 9 .1z~ 10, 007 ?,·'149 • 
l<i.2 0 -002 200 180 G.612 5,!l~ 6. 1"' 1,826 • 

• llo tOJ':.rOl"A1'.l.OU ._. to 6 1'1J:ll!!! ChUOOlc I n o r""201al pu'bll• tlon. ~ ,,., 
Edltori&l iioto1 Coe addlmdtW tor 1~3·1~5 data. 



hilt: -:.he ar~~-t.F.lri!?r~ at..'\ti.<'llln oJ1l ti.r.tot~urt~ nrc :.:1p:irt.:•1.: i:. ""lt""1.!..'1~a 
in r.mint.;i nine u1u n1no a !' ch.l1¥>n;;: s:•.'L-::·n :+n1i nt!!r::.~ .. ;(t ;r::ut. i:t Uta 

i : l r:rt.ett i: liver, nt!u.r conU'ibutl."31~ t.v t!tee!! ru:t~ :. rt: ltt;-:0 ei:r.cll!t!::t!. 
1.-;ot i1r<.1l Ci',.'ll-Uin:; ;;IC-CU.TS iJ1 t.::-r,j\ f,;o1br~tnr~• C\'cr • .)'({' fl., !°JCY·:O !:is:J· S;'J:-;\,"!l 
in ctrc:in :scct.ia:.o bulo'.z ;.~ rr.ck:i :~r i :t tlcc:>:it!ttr;: trillt!t.<;ri~ !.:1to 
· .. :~ic:l\ tltc:ir :11Cr ;"";.l:Jn ! :l ni}~ bloc!~et! .. O~ht.:~ti" o;.;c: .. n .i:l a~:c:.;r 1 scc!!n.."'1$ 
vbo•;ti tho r:icita \::itcrt: tht:~' !1."'Vt: .x:un ~b1P. \,~ •!i•:rnt;.. ~r:.fbri:: t.11!.! rPcl::; 
• r;r i,; i~3t.r1ilt.!d D!" --,•ht,;·!\ nccii '.t.:r~~~ iin~: 'lf n t:i tll.. r :ic±:l duri"!"I,: t?lri ;Jn.-:scn. 
°'>I" ' 1• C"' ,,. ,. U10 _ .. ... .... . · r i c,._,...,t:'"CCI ·" "11 ""t '·- -" .,, _ _ ._i .. · • -r" .. .,j• •'· ""' ..... _ . .... ......... "'_ -""·-!"··· · .... .... • I.I . .... ~··- .. , ........ . ;., , " ~ . . .. 

t •tr: • .. ~.lttr.~ttt! :ti\rW'. c.:r:i l::o cbtainE.O i,'r ::i.., '.:.-lll.c U .·hich oJ,~ 10 tho 
p~r<A;.n~<tr,.ro .e:'.' p::t:tiCJ,t~y nvrii lrbl o snrr.-:1tin~ :i.n •n~ in t i '.'1 • "'J o ri t.ri~utt.rit: ::; 
ti :r t ~ ill ho i!.lJ.il:::t ::d by t'1a j_)f'ot>:JOCr! co:-.:Jtniott<.:ns. 

1<)26 
1921! 
19;:<.l 
19)~ 
19Jl 
l "JJ-2 
l <))J 
1:134 
113:> 
l')J& 
l<)JIJ 
1'13~ 
1940 
191.l 
1~}42: 

'l'LillJ 1 0 ,. T£.1t:::l1t1r;· Oporct.inns o! :.r~·r~ f.i totr: ~! 
·orco:t in :.x Ulrnc.ttc. 1tivor.. 1'ekc: or 
!:ih.~lhruid ;£r,ii-S rinc. -.1bcrction i}: Fin~i-=rli.'"'tr;u, 
in 'l'l1.au5r~1d!f. 

!------ -+----- ---

u 
0 
0 

: .. BUO 
lJ (,()') 

u 
14!> 

l,'JO) 
1, f))l 

162 
774 

l,40J 
:?',230 
11oqo 

0 
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0 
0 
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l , bS) 
1;220 

0 
1)7 
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lofl 
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l ,Jl,4 
:i, C'Jl 

<)52 
a 

23 
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1,051 
l l ll 
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~, 491 
lJ QlO 
! • 4!!1 

475 
1,2U3 

l,44 
l, l U'/ 

?45 
0 

3,335 
J ,lSO 
l, 5!11 

l<in;:Hr 11:1,'i 
T.1bt:.r.TL.1.in 

() 

11~> 

411 
1,110 

7(\~/ 

1,001 
/.U7 

'l.1~6 
429 

l,176 
7n6 

0 
:: • ()7(} 

:'·2'4 
1,215 
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1*JlLK ll. Ra.lli t lon ot Propo••cl buu ta A...,.j,labl• Spa11'!1!.n& Area~ 1n t.hf' m l n tribtl.t&Ty b&ai na . 
(Data J'rm. Stnam. Surny• ot ttw U. Sr Fl• h and Yl'lldllh ·s•rtic•) 

L!ne&l "ileo SurTeyed Squ&re Yard.a o'f" Spawni.ng Area AV&il.&bl• 

StTe&a roro•nO I t'9f001'.lt. 

Below AbOYO TotAl •.bo.-o S•low Abon Total I .. bott 
da.f!ll91 to dkm.t1t.e da.#teite d&uite da.:aai te t dam.st-to 

lill.1n Santl.u U . l - . u.1 0 i-.ost:.ll30 - 1,054,030 0 

'N. Sa.n t iU: 6f..2 61.1 127.} 48,0 l,87~;·001 eoO, 11~ 2,68L ,779 30, 

8:. S•ntiul Ir/ ·7 ~3·5 151.2 42.o 2,352,539 e1i. .21a ~. 2'26,617 27. 

UoJenzie 76.7 103.3 180.0 57.J.; 3,221;,.923 l,BLl, 112 5,066,.,35 ~. 

t:.lddlo f'ork 
wtlla..,tt• e~.6 74.5 l?).l 1.q .1 2,501,U..5 l ,226 , 140 3, 7Zl ,2SS 32· 

Total 325,3 302.i. 627,7 1,B.2 11,fXf'( ~638 4,751,300 15'73!1. 91'6 30. 

•1•1 

~~~~~-.,~·~~~~~~~~~~~~~~ 
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Frct:i. the 1'orepir.g d:i.tn G?ld discl:::sian it is possible to clerivo 
:;r:m:o idun of tho iqlort:inat! and l:'.t!&nitude cl' th!.:! r-u.-~ of c,llino:.ik s:U:!lon 
nr':;i s toolh:c.ad trout entering the \'i1llranet-te ni~·er. 

On tt:{i b-~:;in r.! the. tr;n J"eCt"S·' doto avai~bl~, 111 Af>pe-O':"S tr..nt. ~a 
nrJ1~1 apdrt cntch ot chln.:lolc u~on nvcrngca· c.bcrut 20, oco !!ah. TJ1ese 
fish ~yer.e.g-0 approxlmntely l~ f,?W.da in we!.sht. nnd it 1e: eener"1.ly ag:reed 
tli.'l:t ~qrt e.r.u.g_ht ! ! s b cWl be evaluated cuneervntive1y at one dolln:- a 
f.QU."'.d • On thl.t! b.'\o'in ths nnnual V(l,1.ue r::f t ha tl'p!!l' t. cnt ch o: \/lllru::.et~ 
!tlv<;r oalm;"Jn epproxinataa :;JO:), ooo. 

L'\ 00<!1tlon t o illis the 01!.l::;:et. tt= River c!iimiok ssl::i:ln contribute 
tig:lif!.ct?ntl:t to t he ooc:!?.n t?"¢ll fiaho.r.; ntid to en 'Unk!l.O'l".1\ extent to the 
Co:!!!!isTI:.i.al .f1aht:zy in tho. Colt:mb:la R!\•<:r, bcaltlca- cmnatitutlilg tlrt :importru1t 
1.trood st-ock fa r- reatcok1.ri.g 1n c.oro:iect1o.n t:ith f.iah cu2tu:-.tl ope:ration,'1. 
Th.. s't.i.Ji,!lh.Q2d rnna o! t.h!o r:ivlrr .olso t.dd tD the t:1J:a or t11u ctm'.mur dnl. 
! -ishcry ot · the CalumbiCl Ili.\'cr nnd fd'07:i.-d.s 3ome- epo:rt nm :-ec:-~3ticn,. 

'fhe tJ300, 0CO n:mun.1 vcl.ua o! tho chi~~~ ap~:t c.o:. t ch nlanc ia a 
4 f'l(l r cent !ncm::o cm ~"7, ;ao,{X)Q_. I t i s -t.he:-e!orn a -:idont th:it- t.~e 
fCldornl 00 \"\lrrn:£r.:t. \'!att.1.d 1:"' juatif!ed. in epprQprinting c~!lidcr.ablo 8urni5 
t o ll:2SW"U t.~IJ r.c:-:"petur.t!o.n cn;:I Ooi:itf.noncO Pf t.ho n;,n11 ot !i:.lnon Brl.-:1 
:tteel h.und i.., lh~ ;qll(.;lfletto River. 

Tf~ four d:ui:.:s proposed tor oonstructio-n on those t ribut::::-1ca ar t.'le 
\''il lP.Jnt'..:tt.o Rivor t hnt. support Nn!I f;f ohir.o<Ck sll1J:lon nr.d lrt.a$lh..,!!d t.rout
r-.t?y atfect ·tl'lfJ p:ipulotbn:J a t .tiah in r,{;lvcr n.l. dif!cront wny3. The dnna 
mey int<:r-ccpt. tho nd.ulta i n tl1e i.i- up!'ltrenn mi~rntion r.ntl p!"-0\~nt therr. 
! r em T030h!.~ t..'1.oir spmrnini; cniunds • Tha Tt!duct.-1on in nT.f biTl-ow the 
reser~i.rs Tlhll c t h.i!y aria biiing tilled i n the spring nay result i'~ 
;Lor.-irnter obst:-ucti on:s bococ.i.nr; iopns:;obl e nt. t hr. t :ir,\o T.'hen t.h9 nd·.llta 
<!r e nscs-nd-ir~~ t.lte. etrcru:;. Titu reduced n:nv nrrJ prol Qntt tho perind ti! 
cxcess1-..o polluti{;tl in tho l.om:-r ~1il1E!:l.ette Ri'.u r - pcllut!'ln tl":.nt nO':'I' 

farj!!-8 n compl e te pl".y:!iOlog!cnl baI'!'iEr t o th~ pli~Sege Of fis h f or t\'ro 
or t..liree rr.ont.h3 e ooh ye.tr. the bpourulod roster rol&o.Qec! trcm the reso.rvo11"3 
J!L.'7 he deleterious to f1:sll hal on t ho dans bo:co:u.ae of unfovorahl e tenpe:rn
ture s cir ohoc:iocl. conpo-;iition. !::!'ch ar tlte3e possible ur..!'n\"~r~ble can
d1t1~na Ms been friWatinated r.nd is diocua:i-P.d in i"allo-::.ing aoct1c!'l3. 

Jlot i'tll of t:be ef:fect5 Cf the St Ora{\O O f ,-rater l'.1.ll be d!~dvGlltC{;aOUS 
to oabon or t ::> .fish cul t\1?'1nl opcr:i t1o.nn. It tilC~!.3 t<rr holding fi~h Gra 
c.i:i'nttti!:a-d 1n the mr.1n t!"ibatories balo-.T t h'l dtw>.s, t.hu refJUlarity o! the 
d.inQhcrse d:Jrih.C t~ !rcehct p,1..:riod ,.:ill sill'VU. t o r,runrd o.gainet the lc~s 
ct r a.cka in tti.e river a:!ch ns froqucnt lj" oeci.:r!I w-.. :l!!r praaor.t ccndit !ans• 



• 

• 

• 

Oi1M.n~ 1.!~o .n\:c.:.T:ror 1':hc:l lr.-:-cr:~ vi::·ltr..;:- j c-f vr."'. wr o_r., l":it.~ r ,.lr.: :t.t! f?'7n 
t he rCUJe:>';.a-.i:·s thw. •,10uld tt: !'o-:Jn·d -!.n t!-.c a-trU!!!!.:J -a.di:..r na t 1rtl. c~:u!!t.Ln15 
ct! nc:':', t 11C:"O" r.111 bo i."lOroDGi:ltlY f.~vo:-.-:b:r; f!C'Ztl c·::.nd~~;!.nn11 !::;r- r-oot ir_g 
fi:;h it\ the 't1·!.Z t nr iea l'Ol c-:1 t~ <!.&ms, prov!~d t.'lf' t ~:o- ''rr.ter ::~ 
!'r~ :·c c-0rv.:.ir.s is· ~!t<tLlu ! 0 1• !'!Dh • 

P.-:ic.e1.!3e t ::!! stlm:in ln ·.··!l D tc-t:de~r.-i; to r:"lrrr at.e i rr"..o t!t'{l '.JilTfT.l" :it cti'>r=s: 
a!' tl~ t!'i b·.lt.n-r ias, t.ha -p:"~se;J Cn!':':3, lll!~ nG loca ted r U.at·ivul:1 !::~ d~l 
on "th" ~trcnr.l~, '"~", ~vii.!u d1rfl(':!.. t~-rrir:r.'l !GT su:oh n1;;rnti~!!S ,. JCJ 'trt 
nc t..ul fact t l:;J s c:c: t i!l:r.:: c! tltu t.r ib;:t.i-.r .ics r;h~ch ,·,-oW,d l:e b:>!T!id t <'.l tJ11.1 
r.i[!I"nt:i:n o! .st!l::::;n tr; U1u pro[J(:~t:d tln:;ii ccn::iti tt1 tE only- a m:e-11 pt rl 
o-!" t !-.i.. t otal ·n:i t •Jrtl :;~;r<r;·:nir,g :-:-ca ! n t·h~ tr!t·.:c:..r ie:> t.hl' t 1l; r1.,•-0il!1l'>l<J. 
~ U1ec .!.:isli l! t r.rt::ror.! e hs ot:1tuO rit·:i•;~, t!:!~ ts lx: cnu!!C t.~:<) ru..n..:J r.-f 
fi=h t ·:i tho t:i!ir1tGri<0s c1' tll\I. ,till:-.r.ot .U. R~.,·;:r i'ar r.hioh t!r.rn:i n:"O prr.
~s.:d aru ln~t:?·ccpto.tl by t hts l'(\C{:3 l::itnbl!-s:lrcd b7 t."E 0r£ir,.on I·' i.nh 
C1%J!11iosi?n. On L.h.;;; t:~}~!Jnz'ie ll i• .. e r · thes e r nclts n?YJ lo~:-to-il ai::vcr.ol nilr-!J 
lil:..lv'n' Ut~ r:=':IPc:i:od d<to. :i1te r.nd , tl,e; e rar e , t re Wt: on t.li i s n t.rtll!il \7nul<l 
nr.:t pr OV!.!1lt r...O'·"t:l!IC:lt$ o f s tlt1t)l1 \'tithin the 1-imito o r tho pr .;-r.u:;;::. 
r cstr..!..:tinn:i. C11 c....:.c~l cf t~10 ~th:Jr t r1t:-Jt n!"i-t'a t.he :!'ish r :'Jcks r r o 
lac ::..t cd o f ;r,·, mili::a c~vc in..o Jl!'Op:):;:cd dn~ s1tce . o:-i tl:':l l!q~t.l.l s.-.nU!lm 
Z ~!w!" tl!.:t prcoont 1'!.sh r ncl:.u ::.ro nt. tb} Oll!Jth e:"? t .!v; Bru.itanbu.:;~1 Ri._.z:-, 
isp·j)r:n:ir..n.te:l.7 five ~il~s- eb::Jvil t~.m !lct1·01t da::! :;.itiC'. (in tho s.,1ltll 
S:-nt iB:l ltlvar !'! r.h rnol:o n!"lf i:.nin!..t:ir-t..d on ilUJ t1..ll1:ilo r o rl< :ib.:ut fi'm 
rtilcs nbvve tl~e- 5.,.,.eet l!amo clm:l. ait ;.: . On. t.bi!l st~'!:~, J~.·av<:r , t li'l ont1r.e 
run l s: ~,t,. intor.:.uptorl lrJ t !"..:cat: rnok.~ l:::_c::.U5i! o con<lirl~.r:tlu T.U!ll:<:!" e f 
fi:'.i ll flp:rl"::l L.'l t bc noin SO'.J:tl1 S~nt:i :'t.":I Iii-:.:-!'.'. C::i the l!! c!ill.g- l:'\,,r~ c ! tJv.,, 
~ ,1llt!!i.Ct~c ltl'.lur t!~(.! r:o.cka l"t'.J ni.:r!.n.b.li s;1cd ;:~ t h:! J!!!jUt h o! Stl.-:-.:;r,i 0r'1c.k 
ab:lut :; ix nilos cLcvc tl:<i L.,o: ~!")-.~t Poi!'it. C=i s!.~Q. 

In i::-rdor t o n~1~t: 00:1:..tt.ta.t o plrin::i !'t1:- tho fifl.h r-~1.~t!;,:i ~r.rr~, 
thu pr~;nI't1~:::; or ~1u ru:is o :.· chi:l'l::I~ !lC.lm:in r.nd ati: cl.lu.nd 'tr-mtt. tl!:.'°i.ng 
tim obstnlet~cl t:id u."!h~n~1·o>e e~t<Tining r.l't no sl:.ould bo lr;! ........ _. Un!'~r-. 

e.u."ll!t.'1'1y-, n.':l pruc ! sc nu::iuricc! c:isrr::- c!!ll b!J g!.vc:n to t.Jti:s qun.::ti!tt"I 
toc!\.~~u vx~ct. cou.:1t3 o r the.! ! :!s?:t ~$:iing t!:: ~nils o t. DI"o500 1.1!.t"J or 
~ti:l!ng U~ vnr i!l..:.u t!;-.r.i s i t es .'1:"'0 not; or.::~1.:lt.. HOimv ur, Um L"l!'o !'" .. 
r:::-.tion th.t t ! a r.<J\'I C'\'~11-::bl,,; l>'l'~"lid&:J ~a br a-is fur -erti::.:i ting t?ie 
C:lp-'Ci t 7 o: p~OCr\i.ly a ..-:-ilr-t:in SflS','if'.ir.g l'l r t•ru; . 

SUT'V"-'JS -r.f:re r,ri-dn an t hl ?Io rth' Szntirua l ~'lal" dur!nr,: tra !lJ1!'rt'tnin.fl 
s c t!ticr.a er l?-~l nn<l l~L.2 tu obt:s i:i F.:t i den r.-a t o ·t ba ralnt '!.vt: riin t r i._. 
bt..:.ti'ln of ch!m:-.k sn.l."'lll:'l in !.:"lis s t :-u.:n :..., :-a!"artrnca t.'!l t.':o r-~p-:Jst:d 
rl..'t.ii bol ct'1 J)lt.:oni t . ! !' im ru:;u.o.1 .sOllz-0!1 f 'Jr .!i th t:Gra- co:iduct i..'-d in \' rtcloua 
s~ctinr:s o: -t.'1u rt:-cai su___--vc:r~d, lli<:!:t ~b nU!:!OOr of tiah s o!.n i n fin ch 
s eetio:i should t.•r:ar r.earl-y a ·CQ:l!lt::;:it rclntio n tr'J tJ~il <"!iot.rlC~ti-::.:l 11f 
the l.':l!.L--=i h-'.J1l_p n: :!'!$11 "":i Ut~ r.tr<mil. lit p !'Z.CtJ.01J, l tr.iO\•i=, nn CJl'}u:tlly 
i :r..L!-r.so scnrch ;L, th.ti l w.er so.ct.~~:w -:;£ tbc st:oto ~a n?t p;;,o:;!bl u c::d 
so the r.':'Vr..ort"i,:m a : !';l.s!t· seen fr.n:"O \'le:; l c:J:; !..'1nn t.f-:.;:it. :;oon in th!! upp~.!r 

ncoti-:in$. Dur~G the ig.G1- s·~·:crJ en .t.ho i~e.-th Snnelam llivar n t~tel of 

2 6 



l 1U.1. c-'tnin \'lt.O C"l\U1t t.1d . 0( t.l\(1Qt: 911 Tlt?'n t l.ioll!"'/cd tib>CJ•ta t h.!! ci.::n rlt 9 
nt!i:.-r ;:G-:.:-;iit t.."1t! 5(la t.\!1'"ll cm.::ito:l in t.1il Otrt.nr- :::cc~il!'1 \.:_t-·1cc:t U~-;; d:::: 
:::.t.a t.nJ StQJt.::n. l1l tli11 1'.l.t..:! 011r·10:1 o;· thn Ol°'~ ~Ci' 4'2 !l..2=.o:i t;e..-a 
~een. Cf tht:io :'-) \'.'C:-c ccun:uJ in Uo.:.i :it.l'co::i eca!!,n ctov\l tre C!'-.n fl ite, 
Gild 19'~ Lot~n L~u.: dtn alto r:id Sto;,·t:n. ~lw:iu r.l!'w70. i."l:i!c:i.te- t!"~-t. 
cl,;..;ut t~tl1!.r !a e~ U1.<:t c::lr:':i in t.lli:i fr!2t"th. :'.Jnr."!!r-"'l r:'";1")r.:- ~r.:mn £hnm 
t11.'..l ~c:i.t.!~-'l Q! !. • .a. (:!'o~ac:d a., .. \ ! t."tr::e l".-:r::-- ,·:::-, cr.l:r :t s.-:1..ill 
pr:!'?!'tlo:i (!.i 171..l t!:;rr~i.-:'"tol7 en<' tc:itl'I) a:'~"'·':l bctcc.n t hr r;""tc:{ stt~ 
~~ Ctc tt.:.1tl1 ~! U.u C:•o!lc...'*u::.h J!.1"lor c.!'ld the d.::'1 :s!~ . 

J;J t.!:L s~ut.h ~· ~!"':l R!\'i:" , o!l t1f t:tt• ct:!niok :;:oi - -.:i ;iof?t:i r tr.t 
r:~-;:-.:to !\l:- n c:!l.3!.d.c.r:Uo diat::ieo "b".;"lu tt-£ ~.-n::e!. t!r'.e di:= aft~. 1.s 
t..1l2. C~l.._:uteJ rJ.1'"C!" tlto r"'UI t;.#t."'lll!;.~d t.7 t.'io Crcc:n 7~!1 C:----l..,,,..z.,.:a 
f!"'-4.';"t:::! t<r:J .c:;.W:1 !"r:n ri.:cc:~;,,.: c:. J.( ·bari; llr:..'"l a-- ::!! -s: bl.::~ th!? 
"-~-t.z er, k •!:.., ::1"'- • li~v r , !.."l i·1a :·k~n rn:1:i.,.:t tl:~ :-::c!!3 r:d. 
y;;;:-·e ct.ic;:-~(-d n3 for u;:o~:-o::i l':J ·.~!it.:sh t'r:J.5. 

:':°!!ru!..~!. o r;~ lh!. •!ll:.=. .. t.te R.!.n.:o 11t;,.vc 0:-.:::r.:-:: <'!ty ?..:1t. era r.:;.t 
~ L: cL~C: r.r.d t\."'t", :-.r.J ·: <'11!..:a ... 2:: : 0 1.:1"' t :-u: "..U~:.!!:" t !'.-'"'z-1.,, 
C!il::t:..11', P..tdd1:-t-: ,...,,_ ( l"'-:0'!1"#'3 ).!•: .. :-~. :lt:-c~ a1rv y f..,~.._!rs: ot t.~ 
'-'• S.. 7!..:lh ::::1 .. :1. .!!"~ S·:-·::.CO "r.1:!.-u; on t!: ..1 !" 1:tUJl J:it•·r d!:r!_.~ L"le 
~w.r..ir.;r. SC!"'..sr.n r f" r-L ... 1 ~ cJl!.::o'k = l.:..n !...., 19.!."l r.r.!I 9l'.! i~ ~:ia. 
l:U si.;.;. .. :'-'7S flt. s-::-.:;-.:--.-: t'....:.1" :rci. ~"'n t :- :J ot..'tt;:- t:.!lin Ln:-::?:c.s o~ 
t t11 ~.!ll.£r..L tto- :l1::~r. 

::1;.e:!'W.:-r; -tr1~·~t:-r1L• "!tho 1.illt..,i!tW 1~1·:_:- ~h:::i1!) c~::!!ut :icea. 

hi!.h !."ti.: tr_ ..... :.-r.1 .. .s t. :> !Al d:.mr.d r:-.:r t.<lmT t~.ti rror"l:st..:.:! d:'l~'' :>1t'" 
tr:d r:lich iira )t r1?rm b aul'j:'7:"~ tie;r:.Jl.~tie:n:s cf ch1r-.tJ-r;!'.:i t'!:"tl : L.i~tltJ !'v:-"th 
5:i11t!f..o Hi·:-r, 7~a::i:ie Crc:llk, C::-.b~rco Lr1,.clc, Uoh:;T:k 11!~1 ... r 11:1:.:. fl"ll ~ct.k, 

SliOO ::w:.:;:.;..ro c! t..~I) i=riortt:'ICO "! t..°li1J !)t!-.i!l:'l tioe t.!':'m t:> Lo cu~ c !'.! 
!'r.?t.i fi..:;~1 by !.ho fll'"~J'lr.:.od rtr.m.o i:t.e:r IJ•J ot.t11t1t;a f:".?::. L'1u i"::munt. ct sr~.,,n-
1tl(: t-rn:&. in 1.he cccti,..:'IC , ';°hv Of./1'/:'l.1.:10, ~!'.fl \.Ht1mrtua m:'ldu L-:,· U:a 
u. D.-.. F1sl~ nr.d 1 1Uttl!.f.> Ci;r,11c.u r:•u quilc CQr.t"J'.lt..tu !Jr 1.!:e tr!.l:~tc!'.iC :l 
'8t t.hu hU!n..""11,1,tto Tt1vor UllQn ''1JUe:1 dtt..'13 nr o pro;:i".'l1:11:rl . /I 0-1.n'+l'I-~ c-~ t~s~ 
dUM'Q'tl r..n:tr~ ~hrounh l').~l '"'" Uta Jh,\?'1;h 0\1r.L!.m, $ .>ut.h Snnti~, ll.:!~r;n:!~ 
l'l.tltl !tid<l.lo J:"ork of thn .1:1.llc::11t.t.o U!\'c.1ro !" nharn ! n ~nblQ !1, l:i r.h!.ch 
t!".u Apr::1n1J.r; nrorio olJ:;i•,•u t.hu p1..,~ncd dr:r.111 .;r u bbull'lt :J:I :ll;pr.r o t o1;: . 
Tl1c &pn'l'l'r..lnt: nruna cl.ncui.!'i1~~I "" " n\':)!l~blcH r.:-o t!~·J~f n:-cl"a bo.lt.7.f 
bp:"'~:;nblu Gb.at1 .. .1.ct!~n:t1 not i"'lcl'i!t'linr: t...,,, t'.!.~h r.ncJ,n r-i" tl~u ( ~1.:.&:: :l f'i:;b 
:or..n.L:;ai~i-.. L, Oi'!Ch c.i1n tr!but..i r:r nll or tho tltl°l.J-l'ln. ~LCti!J'n::O o::d :;,uh-.. 
t..r1) .• ~tor1ca con_:,1tl1.rt.d O'iJ!tn'blu f .,.r a;:"v:'li:l!! B~lr;Jn "1:~1 ISU:-V-}'l!d. 
Thu rLf;;;.-.;J , t.~ t ":t al nme\i.nt. r.t "r•:('!lrLl c11 .eptl'.'!~!n.e: f)rco .1n cnch onin 
trlt.\:.t~r:t bn:tln clan1.ly rf'tJt"":"i-,,tco tl°ll') t.:1ntl."'\I t.::'.Junt : ! spmm.i."tC ar ea 
t!:nt. Anl;l'):'.I CJ.ul.d r c<1oh or u.1u . ":'rblo 11 ~hi"'S t.lu!t nl; ~t thirt:t po:r 
ce..'"lt c~~ U',u .a;;t.'"1'.i:1r r:n.n '!n t..'ia at.1rw;i::,1 :scctinr.:t e>f t h:.::?-.J trtbutar:to~ 
or ~~a • ,Ult::",gt~o U!Vl)t' !o tJbCiV\I th') fl:"'";tf'C\!d dri:::.o. 

'::1.!3 !.-::.;1•;;:;:1t1:.:a ~.~ct\tt, th.it. 1.1."'U!· r n .. tc·l c.-::r: '!ti~n::, ch:-t.:.t- a:1£ 
th!:-c! o! th(; =;lrlon ~p~~·-::i."'l,1 !:i. W.::11 trib'.rt::.rit :t Y1,1uld t:c tt.1.:!"t:t! t"r:.n 
cr.~;. t1..'l,i; t."'it.i!.:- ni,.:-.:U'::i t '> rulu:rl tlJ'it"ilr.inc: nn::is l'".e,,_t~d U73t ret'.:i 
Croo t.ha oi'!Cs : -,,. :- Ulu r::-p::scd ~:i. lt::T:\l\'ar, ~ at:i.tcd. cbo·.t: , :tt t~ 



prezunt t !JTtQ f.!sh o.:-i! no-t ;;emitted t o r.cncll l:ree :;-.oc~i~ns ;;,! t! .c.:r 
1;n~~·al opir:rni ll;, n~as t:e:er:'J!:ie t h::!y n...-a lui!d b&!·~~ t.'i.u r :tC".:·3 ·f t.i~o 
Cl•.:t:O'l Pich C~s1'ln n:1rl t !'x, ccss cti b km !'.:.r nrtitlcinl T'l' 4.:.::r;.,.!-i.:u1 . 

l tt :;!t.::uld bu l;.::rna in m!.:,U t.1i"' t.- thu f}N::l r.::~t 1!6Cqpt.:~•,;.:r:. ;:t;nt Or·~ .. ..,n 
Cit?/ io t":!·:;r.i, r>..sil'ln t v r t.Jt..) r..n!rrU1n~ncu .o: Sitti.:ro r ur:::i \'l'h.lch :"..~n:::i~~l;t 

m:!.Y l.x: cxr:e ot -ud to yi::ld sport et1tuh.c::; ~:i i;1·ont r~ :!O, O:YJ .!'!..:tll ror yc!l.r 
:.., r.cldit i :;n t.~ n'?.1- ot.~cr :rioldo t:i t.!'!u =-ut'crida- t~ll o:ld Cul'l:':!l:i:.\ R;!:vo:
c.::~~ci,nl fir.ho:-1<. s . !t. sceir.s ltich!:t i!:!p:'~l:~l.l:e tl.t."'tt Utr.t :'"..in O'i'i1tl In 
o.;,inta j.ncd r.-t !ln.;.••hcl"O l'leP.!' 1-t.~ pru~ont lc Ycl tr; nnt ill•nl pro.n:~r;nti:in 
c.!o!"le 11" it V!C:"C t r> bo d:<iJ~!"1\'Vd ~!' na nu ch es h.,11' ct its eJ,;t\'.'f.i.."l_'; m-cn .• 
!I:i.t u:·:il a;.;~:m!ne c! t.:1.'.J entire :t.::.'1 m;.ltl:l bt:c.ir,c nc-ccsa1Jr;r i i'• r >r r:r(J 
t"(:!'ltlOn , l1t1tclwr7 ~pe~ot1.::n~ V!C:"U t1 ~ Ciee•:i:i-;.1:)u•1r!. '!'1:0$<.: t '".rt:;.;:':..'111' 
::t ea s t.:--u L:~urvfo>r"' p:lt.tint-:.oll:t vcl ::."'lblu c:-xl l !a.1 !uturu r..!' l!: iv-ln .. n 
f:t>p-ul.!.tio r.r:; w:;ir..J; l;hcxt 0-n.11 o J.lly bu naourut! b:I c; !. tl!~7' J:l!ik!n.i:; t.'"it.a t cot:C:J:ll.ilc 
tJ -Uiu ru::3 or pr.:i•!ic!i:?g ·r-u~nl!t.t ru.ms uf cgr ry!:lrr .:n t.11c nrt.itlcll"' l 
pl' Jf~.!!!lti.:: :; pr:i(jr n:::i r.i;.?f in op-c=nt1.C::l, 

Ll~t.lu in km;.ro:i 1~! tJ-1.0 o ! : u l! t Ulu ~itnl run ot 11t0Llhi..: ttd!1 1n t b.t: 
l!-J t'tlt 1;1n<l !lC"J.th 8 ::i..n:.1'1n lli'.'c!"a. jiJ.l cv1c!~ncu p.1i .tlto t <J tJ ~<$OO i'i ::h 
Up :'l',':'rt.1.n(; fn_r Up in tH'10~l (; t.l"'·C{l::t, o.:.'1tc l'" c.'.:IJ'l(11.ti?:l~ \i-Ul"i !iiJ t~;;Q p!!:Oi:a:! ~ 
thuir ava>:nine ::ir;-r :tt·i On e::·o :ruch ca t » m.n)tu 1t u:1~c:-t:1in t< ri t ? t ho p•..rt:i 
r.: tlu.1 r ur::i ~!:!I t.. ht\'O bl.!t!r: o t;.('p:p:•d t:-r t.ht: J.<r '°1 t;<.111t r :.c k-::. On U:.o- 3o·"tl': 
G-"<li ti:i:..i n p::rt i;~ thw :"U.'1 ~;;:c~ u p t h.u S lti-1'\ Fe:r~, t'.hiolt 1::; r.ot --:-nc!:cd. 
L 1col rcaide:-its al 12~ tt:1J bro-"'-t <lnbllsl1 fll-.; .;.i:r nt:d t!:o u~,.;or p,..rt or U-10 
rJ.>rtl\ S r.l'l tif'IO fl1VtJl" t-.z;:ort t !i".lt u•:vr:r ~·¢:!· ::i.:nl) stuulllo:!ild.U 1-:··,<J bc;-cn 
n~e-Q i:'I th.c.:.12 a'\rrn:tti oocti :;:"la 1 i : idloc:t..ine tJt:l't ot.•m.u :: t' tl1u !'i nh prc:u 
tl10 w u.t.lL o! tlie D:-o !t.cnlJ'.::oh tt:. •:1..~r t:o!'Jl\• t.l tu r !.'oirn l!1'TU i r.::t.::: li!-d, 'Jr 
~ai; c c:-:1cr-e tt.r:ru1::h tl1a r aoi:;;. 'l'!w &!.eLlh!!nd!i n r o r:: !' S'UCh 1:-:.µ:·rt;:."'l::::o 
th:! t. ~b=-y cs '"'•~ll r.s t~ ch i:io:'ik C!'.l.-:ion m'.l!l t be: eon:r1Cr.r (.t! i:l ncy :f1oh 
r.;:t,i:-.1. ... ·n.:!n!:t! JU'¥1~ :';:..';l • f ·lru-:.3 $., t ;!::i!';:ot-:Jr:T f :lr c::i~::i!tk fJ:!lr.i0':1 ~·t!!! l'!: S ? 
bn !T.li!c:blr. 1'<1r thi:: :s.t.(;Ll.~.--:-es • 

.t'ii: c: .';'..:.!1~ r.ru,$t Ci! t !:.k<.:11 els o , o!' tt»t. £r.ct tli:rt. t llei nr 1 r.:l U!'!Jt·l'c r.:J:s 
fr~ "'-J:-e clr.m Sitc::i nr" r.~~.;u],. o:- p..1~·.., :rt!r,1 r r:nr1::s nr c:'is :!f c;.rotit \': l\:.>: 
! «>r t tJ..: ~--:i 1ing :;;ba-,11 th·~ t 'Gr.\1\-11\ 1."I. f :xi.:;h T'.r:t.ur ctUl•i n .: t..l;..:::ir f !.:·::;t. 
su=.m~!". ta~h ~t_ tl10 tri'Cutnr.!. il~ .t!' '-'?'It~ ' 1,rl1 \'fr:JJt t1:: Ui.;c:o r.;,;rt r.-:asesoci-:;. 
~p•,;,,'.!J:~:!"..':l.S c f O\:..C:h !i:h i:l l1w ~ljlt;~ :l(..Ct l~J':.:3 , ";J:.!:~ l ::; j~ t ti ::; l !"".lU o !_ 
th.Joa t ril:'".: tnr-:!.ea 1·lif:.ru h;:~cho.ll"icc:: .!.."":t.i:=-c-t.'Ti t. t he nrr.!l os it :tu in s!r .;.."-:.n9 
nri::h as t !".n :~:.>1.:.11~ E!!v r.r --r-tl!!:'O L7r.!r c :.s QlL.7 r.ntur nl ·pr.:;;;ur.:ot.1 - r.. 'Ih!s 
ra1.a<:::i t he !!lt1;:-\.~r~. :L":'t,7. q'!:Ca t.i~•n o!' the: =•.i.r;::l.n er Uu~u y~ur.c f ish. ~.?'l." t 
r.r;;i r.:.und ! n G! r v r:nis r.b:.·..-: t."'!r: lmtcht:r 7 r nckn . 

In fr.r. fl-Uli.t':er s o f l t)/,1. .sr.::I 1-942 it l'!!l:l 0-!lm~!'l t o so-C c~!:!J 1\.t 3:11.ii..:n 
finr.r,¢rli-:i~:s in t:Ul lJcKen~i!! Ri-:n:- Ci.iJsti n~'\·\! tile r:l:)Utlt ~f O~ te Cr ock 
( ·,·i:J•.;rn a :r.r~ l-:at.o~rJ -1 .. :ia!• l'lre relM oe:!.) . !X:n.ll snl:.1:i l'fCl''..\ ~..;!nc:d in 
l941 i'no t h;; r !.•:c:r l'.!!ll:" t..1i &J r.u u th =r liart in Cr .:.-tik, t.~Z"CC oil•4!t t:b-.,-.:o 
Gr:to Crsalt, rn:il c!..'l..."Ta v;~ra c~ht. !.n 1 941 l'r.tl l~a lr'J nnr_,11:-.r. ... 1-'t:h ~11. 
d!'"/ ~ioa· ot. !J1:.v .cro:. r.-.:.!.ntc: fnrlh~r up::;troo:n, cutobl,y ;i'JGt. bL~lr,•,, t t.c r.i:1-.:. ~lt 
1,r WttJ l!l!.m ij,!.·;;::r, -.;!-~ch i.s 14 r.iilc G nb::..-'1 O:ttr.i Cr '1ek. 1.'1 ].qt.:i , ~ .'iL':'.'IJl 
fi~\~lir.s,:; w-....ru c:iu~1t ir.- !ii de clt..:nntq..'I :ionr th:: mJ~~th o-f l1lll3 C.Nck, 
~fl t:u.. l:!oJJlu !~Grk ut t.lts "". !.l.:..r.m!l tt-o tl.!:var, o r.!!!:!1:ior c.~ r.iilu.1 flbl)\·c 



S::-1.r._.,n C!'Ettik1 r.Urro hat.c.!w.17 !':.=b r.r a r Glr;.:!.XC. 1'h1;!!1) f .!..v:r;c;-lill1:0 ttti.;,• 
hn\r"il t ric.n t..'la pl'::J{;t;-:1:( :·~ i'is.h t.t .... -:; " a~piA ! r ;-z:i :1w r:iok=, ;ilt.!il)U.WJ 
h"J t.chO!'J ·m.e:l at.ntld th."li !t '"-:'i3 t.ti.et1· br·l1ei· t·hflt :r..:.ch t.i-Sctlpq;~r.t 'i1.0:1 
.:i!!aht. '1~11:;; t~l"tJ, osp~inll:r c:.u·1.:. t~i~t en t he L:tr.~n::i" !b. .. ~c:- j.n 19!,.'J 
:'c,1•1 !f .;iny fi.Sh Jpt t•:r th1~ i',"!C~:3. ( $1.!Clt fi:;~l C-Gul:i l\;; \'O r;::.\"Cn· ri::-a t 'O 
t~ J'!:'l~rU:"IC.9 trJ:e:n itl l !)!,l ) . 'l'i:t ~~nd:rnc" of li.nti::-!!..'lr:-.:i (il>:l '£.. :"\."t.±ll 

i:1 :J-.e...o-o ~p3~:'C~.ta cc.c:t!or.s 1nd1c,'\tc~ u!..*i( r (l) i!:i:t C~·:uida:-.1~ln n~bers 
,,J .. r.d;ilto c~ct! ilbt.'..'t! t he r~c~;o; (2) 1...'!n t. c:i\-.d.it1.:r::3 \7~!'!.: c;,:copt.i:::::~lly 
f;.v ' :°Sblo f.: r t.lt:;, :.~.:._f'f\'i\'B:l c !' t.!.:.e oeb:f tlt<t- ''tt> l"t; spc.<r.ed !n t!:~ec a i;-ctt.:·:i!l; 
'Ir l 3'1 .,. .. • r.,..,...,,..,r" i .. ,...,.. -i ~ .. . . . ,. , .,, . .. ,.....,,. _.t "''"° .. ~" un-= .. ·-,~ ... "r·- tl" , ....... .. _._"'1..<_ .i.- · · i.<- ..... - !.- "' 1" . .. . ... - '-'·- '--:.1 1.•h •- '"' ...... .. . .... ... , ""' 

lJCi:rt. of h.'l t0!:-0.r-::t ri:li: oso . 'l''.".!e 1n:ns il.:ility Cn!!~:t:zy a:: !.r. t .:J ;.'1..1t even 
th!.'i':l[h !t."ltch;z.-7 :'!::h in-fl 1·.:1;!cue:l ro~tival.y- !'.r. ru .. r;n :1.TI ti~ t r fbltt.1.rl()B, 
t lLi.;:r m.;.• r.ri ;;;-.~tc.> r.':1ti ::-,:1kr: c.:;~ o;f s t ;oern ti~ ! i rr:is r.-el! r.bc\•~ tilt•- poi:)t c: 
rtlc.:?.Sc . i:"!r~tc-:cr °t!H t!'1!f: 11.Xjil:.r.ati:;n i3 f ;-r !'in:1.1n,; t::Jr.i 1n !"ir.GC:'~int;.:I 
i n t ha U:'Jrt'-T' :<Ject·i ons .. ~f t."re \ Jillri:tctto l?l•.tt r t'L"l iYU'!.:;:-1.\ ~, t!' .... i.~p'.') !"t.tlnt 
{ .-ct l,...,.,~"13 t.hnt tht:~CJ nr'C:l lJ l'!.re b¢ing r,.cc.:.;1it:d P.t fu pr.:at:nt t.ir..tJ (and 
\'1ith nppr!·\-:-:-i~ G'l.:.ccc::e.) tr; tJt _at> c~i.'1.'.l');: :;o.1..-i~n !i:lt".:?rllngs t.':r.t s r:cnd t-hn±r 
! ±rst; s::-mr in t.hc: atro~. 'l':i tltt.3 cxt.r:i;O:. ~t:e pr:::p·Ja.id dil:::l rll"!. 1:-nr 
rr:ri UZ,f1 1:.1"6-n-s oj' U1u ',f!llttmc t.to n1~.1.,r ~~~tnn t h!'lt. ci:·r nr o nr:itl:; t eiro.g 
utili::.t:d t-; r.ill~::::-:. 

C'!::t~ r~:.cr-.r:.rl.!:l1 nnd tl•·:sc J!f.i.iP. ;.~li: ;!llmc~";'" Hi -:u:.· ri~ c1·nf.r .n.ted 
tr.J' t.t<iu l!:! .. rtcc r r t n p l~t:.~i<n tr.rr ic'r . T11L ~:st ti~{! f.!'O~l;.l!J i\ :t uru 
0 1 r,t!.1ti~::s - ~ tti l.i r ! -o;nr w!.th r t spc.-ct. t u r lltit'!~:n h.rv.: l.t -:.:c n n!rll y:cd 
t o d<Jtcr::i::o !!'_, i :i t h(: rn~l 1 ti l:l c~ !'l-~·1 by ~a :-: acr"".' ii<o1 thu 
r uC:.:.=ti.:on ..j=l Om; uhik t hu !"Gs-:<r V\'!.:'::; : r r bti!.::tG !'411.c.d c!.i~t pr l i::"IC 
tit\! pc.ri c<l :: :- 01~:-ia..40 vxy--&i:-n ee;;l c..U o:l, er t..M= inc=l:'C!Jed nur:ner n.c-1 
n i 1;?1t i:\pr ::r.n ~"W µl"l!:stnt C.j!:;tliti=n , 

". .>?.t.{.r C;l l~<~lti .ll: ::r; 1n ~la -l~L--:::ictta !l1. .. ·c.r h ... vo b!:on i;:-:nmi!!.:-rl sov~r:il 

t!.!:!•ia b;r i nv-..;st.ir,l't,:-::i fl'tm Or~ l:J &ttrt c C::l lt'"0 (~ • .. . Glr:co i n (19 36) , 
a • •• (}.l~as::n nn~l L . t:i:-r:·y~.!.~ld ~l~JO} , n::d H. s. ~ltJr:o:-a, c . ;.. 1: ::k!ilPre 
li!'Y.l C, D. udr.oti ( l :;:)O ) . Oc;:-.::r :.tl ntr l. •. J~t. 7.tl'.;? t -, !:'- llC".7 ht. '/'\: h:;<;n r.erlvix!. 
fr'YO. W1u l'I'' · t1t t.! m.ize;o."'n { 1936} c:- l~r.or.s, t.:1 c}t<: .. :"C. r:n<l J .. tl:-:ms (2 7'1)) 
wi!c.u.j 1 ltz.ir•. i!!r. &t.nt .. _.d . :SuT, r s;,1r:e::3 nln;}r. t J1u .,111:.hottu ;~1v1.r D~"l'n' 
n c.:r1r..lt~'•n ! i~.C.Tt.ll:J inr,: p::.llutio.n l ::n..C, ,·::l!.ci1 b1.. c..:t:i:::i d;)£L-:1tt..:.1:t 
r.oi: tiar.;:blo nt. C:-:-\7<llis C.'"!d cL nti::uc.s t o tl11.> cnt1·;!;1cc ti> i tult 11Jr:::il1 Sl c l..i;h, 
bci?..1'n P~r.l,!.".n::I . In 'tht.i ri1d~llo o ;" t.':::: \'11..'l;'t.!r, r._:)d cv: l ;.; r:f:!"inr , '"-ti:? nr:pc.m.'
.nncu :::: p'?l1uti>n ts : !1':-!IC:U l"C~. S'!Jl"1.~1~ tt~:J. airr:cr, c! 1:',1sul-:c::J ll.O::.'t:t:n cor.
oantrn td...:i:i:; dcc:-c i::so stcr:<'t1l:1 c!.:t .. ':)S~!'i.CO L-:o G~rv;..11!.n, \·•it.lt stnr--lil'.e 
Cacli::.i::s bf:1 ;;.T t he pr1J~C1pnl :; .Jur.;;.:::s C'! P'Jiluti"):-i, ~':ln:lTI,7 t ::. r ..;seh _ 
c-mp'.!.c.U! dEt?lC'ti~n 1:-: n :::t:c..tl• :) scv.:.r t"l nllia i..:, L>:tf.•~t o~~f!"'~ite Pc·r!l::tr;d.* 
;\: t i:!.:; ti:-.~ t he bi .,e!m:::.icnl cxy;;-._n t!r. .. -.:.d !:w:-t:n.jos CJ ll~OV:'f t .:.1.-.,. cr:ch 
::;t•urc~ ri! ~:!.uti ~r., r orclll.nG nn (IV~~ntl" vrcluu o! .3 • .a; p .. n .. m. !.'."::' 10 C:c ~-.:i 1 
'n .... ~.,, .. -1 ,.. ... o• "I· ., !l'·l'"' '"' 6 ... ..i·-.,, t . ... • ..... -~ 1" i• . f F• "l ~ ;i. ......... . ._. _ _ ., ... " · ' · ~ ..., .. .. .... .. _,J~.:, " u ;O up ....... u_,, ll'l .. s a· .• r .. rul•1• 



Suu. .. ct:a t ;' p::l.?.ut i- n nr11 unt17ntrd d.nn .•. s ti i:: S::-.7e.!? ; r.d 1.!)t!~ r.tri:r.l -... !>.... . ·'tJ..--..:-1:--"- . .... - J,, .. __ ...... V -i. " ~d ,,, '10 · •~ n t,..,_..,., ,, ...... ~ .... _., n 
" .., ......, Ii . - -6:1 .... ,,. • ,_ ... .,w'..-""'- - ,, :;..;! - -·~··"' '"'"'""'' • , , _,_.,. 

(5-:.~, 0llO) ::. r.tr!"l-y h:llt t.hnt r _f itw 1·n~!i"D !it":.lu ~~ Or . .-.. n , nJ c-.u:::;:.:Jttl.y 
t·! c !'Jo ")q°.!.·Jr.co h!'tcl o .c.:i•t=1ta:l o! !J•.·•;:ogo cl_$_::;c:Fll :: t.1"C:r: ~i-t:""l"J cii:;-::!!.!'il"r,a ir.~~ 

t !:,u .:i1.lill:t!.Zt.til Ili'-'O!" 1.•r i'ta t.!'1J:..,.itm-lls. Since tl'L!,s tJnunr::-.,;-t-m n 1.:.:. 
r.:,dL, t!td p=r:•' at.i-;::i e~ tho Vf.llo-:,r as e clt•·l (t l•.ns 1nc:---O~ia<:il sut:·st.1nti.:"?l:.y, 
tu;. t. ~~ :inl~• C:Y.is-t.it"S t~'t>:'ltml"'r1t C' ~· C::~st~ St. O'~.ol f_!" :Jn im.;: -:•t:?nt 
rr: :tm- t. f' p1,r r ns !a o t. :i cll:tr.r;- uat ::bl!.sfWit :-. t. Ur>-riVo.Jl" !':"m J ·l1.:i, 
1:-:.C-us~:'inl T:netas a-=,;e 1-:lr t!!l J !':·.im ;3111.p ll.'ltl f.>t.pcr r:.::nu.!'~ct'Z°;)-' ! ti 
r ,-xu.'?:ii nr r:::C to;~ilo p:-vptir~V1 1n. TI-i.,e!'.1 ~:-..: !in:i pil? rmrl r...t?•.r o.illa 
J.«c-C-t\:d .:Z...'1 the ,,!.11.o:noti.~ lt!.•·-.ir c ~· .!:t a t.:-:i.t--n~.:-1~:;-tl?:') 0-t O:rw· '0 C!.t'j, 
:"~~ or~ t...r.(lh et n.. ...... b'-rw.1 Sc.lc:s :.:id r .. ct..~n<i.'1 . ~·Jo!. ilt:lo thn !5'.!lrhit.o J!l' .. C-'~D 

f l' Rt. l cr.st fi~.;:16 r !' tjtllir r r "il'.z.O°';.i('<lt, fl i~:I dlich.:.rr;'l '::-rtrr.nt c.r! i/~:; t-:i 
cu.l::hl t J ll·~1l ;r t<::ld 11 ':'1'~! ":..c -..-.at.::r 11 1n l 1 t bo 5tTl)!:~:J ('.._l!J:i° 5'4:1 c.r:d 
l kv1-yf.!.~lt! (lr.J'.36) ) . :t~~;irdS n; t:i .:nil··: ·.;; .:; c .rt-::ta 1.n I.hi: pi·ccGa'lt !m"c11t i 
[:".!i.:r:t.!'J, thr.r.! r r .... f r .tit .:\."'ld V!';tit?Uib: '.J Ctl:lt'.Lr~o r-r:d c tl'!or r d P:-JC!::,i:Jinr; 
plrtr:t..'i n-::: i.UQtJr:e , S.c!cr:, 7-J~-~:11 .~ St:.i;. ..... ..:in Ar:tl ~t~u::- c~u:ni~i!;.:: . tl,..-Dt 
:.1' !;12' -vmcr t.c .a !·r .:n such p"" ~n:::i ( ~,i.t."1 5 .. ;~ cr.cr.tic:is) t!r e c!:l~olt.Gr~cd 
~r.t.n a t.reEll:s .,,.1 th:ru.t. t:·c:a ten: t.t , er n!'tcr r~·. ·:.~ n-.f pr:rl L!" t! ~u s---1ida , 
Fl.tx r"t~ .... ~~ p!nn-ts n!. '~ St.:"tU r cr.1tcrr:.11:-;r, $ :>l l!'l; ru-.tl r t s e:vo:-rtll 
"" t ,hf..:r f)<)i."'lt!l ir: tba volley di.!!p<>oe c: ~ h! rhJ.y J~'llutiin~~ ' 'ns t r;a r!!.r octlt 
int-n ~:'l!l ot7i.'.!a:r..a . ,. :ll rr.'l:1lt!.!1j; r>n::l tr;>:":-:1n-a fl).p r.t?1 !n Str7t!.n, 
D!":;:mav;i~a n:r..rl S.'11-ern 1'100 C!'ln tribt~tt,'I t:I t hn Jf'=-ll.ut~ n i .. nd , 

J,rldit~n o-r- tlo.e c :-i;::.rtic r.t:""~tt-.,r .!)-ma, nl1. th"O d .::i::.=-::it·io· rmd. i:irl~t.:-inl 
ocruri:-as f.:T .:aicns o ± tcru.i.1.:sing 1.1u•c?t;:'I .rn t.!tn ·r:nh ro c...i' t!~n • Jil!.m ... tt:J 
lliv{l:o., ,u o lr.:;;a p.,.rt vf t he l -:+cl !s rttd!:ld. Dot :.:::;!r:n rmd ~ol:i.•.-, 1..1-:o 
c:::ii:,~t. ni' thosn wa.rlt..s t:J:~t:!}:'!l"i'Cd, t:.':1. ?'ti:n"idit;r f f l •r ,., oi' tlu. s troruJ, 
tilQ tm::ip.e :ont.uror o! !hs \ffl t.~r t>t:;d t he orj r, i,r.::-.1 dit:s..1lvc:d ::::-:-lli~:t t1 1Jnt.cn~ 
~ rr'-1..1. i.-rl:lu_rnc_u t }l.t.' ck.!'.l\!U .;! p:;llltti ,!l Ob$(:r.r.jtJ t! t f,_,i!':t.3 b-c:.v .l 
S.::.ltq,1 ( \•:hc:i_ the t!.incl._, r'rt! Lf tt<: st~n:'! ts c"':i:itnnt.) . 1L"t t.~1,l t.!.mt! ·;! 
~lltJ sta:ly- b:t P.1f;nra, ::.,cf.r.;.--.ro t.cll :.d~:J t l t>:JO) ~oo ~f'illrnn1.;t'W ?.i;"e-r 
2. 5 tuleci bcl')l;i Ool en t'!."l:"!'it:!l \'!.:OGtG::; W.itb n rr ptil..'"t-1 •n c-qu.i•f·'lcnt (I!" 
2:i?t,, OOO r.nJ roao~\'C-d nn nrt..ii t i-:-r.nl pop·±~-"'.ln cqu!'7..1e:rt t !' 3!.3, 700 
bC!.!',.:-a re-ocJ~ir.t~ · Uw ~ollt-i. Cd b ri.'l iJ<: • f,u t!:o r.i:t.o :"l .. rtfn'f ~ t.lt!.: l"i '•"=r 
'.'J::s ouc!• L'lnt f.i'tL.--r r u-quirc.:d ~DD thnll B 6}·.'.i t ;;; !l....-1 t~ _o UU:i to 
De:!l\r .. oo:;;--d !lr i tlr;u .• a a!t:ni ~i~n-: r ... !!.!'t. =!: thn up-·rl\~ar po:.l.~t1im l·,~tl l~d 
n t. bu'L'!l :i t-.::.b:!.1.i:-,ad l;:,r tl~t.: t :ir.t: i t r'1nc~ad Sal ltn-.<l li:-!!:4;1.1., 'Lhirt-0!.:n 
pa.= ccr.t r;:!° S;~l~•G ;;o:; t.o \;!!ft ~:t:s i.:.-:1 :::;.:o.h!li=.ecl .nt .1i>lJ.-:-;-~:<d Br·!,d;-;a, 
.nrui L~ pl:T~i'i~ .. , '.':E!I !'!'- 1l~~.bvrf: nrttl Cr-0~:l Ci~ t rcre ~ r~d (12 pnr cpnt. 
l""".':.spcctiv.ily (R. :•r.c r a , l!oc!.:ni'.'l l'.., ar:d J~cltt.is (l".)jOJ, T:lbl.O: X}. 

S"!.1 !'innl F.dcl!.t i.::t of ":~.ot1..\S f r.· •ct t!'.i..:: ~1t.7 of P: :-tl&t-:d t., tt strect1 
"th."t. is r--lrcnti'; cori·:T::'th e 'l-iL::•1:.- p~lluti.1i ~:otl at tt:c cit-;.·· bm:..~!~r::r, 
J"..:::mlta in 11.-: ru;£_:-.tsi~-e tJX:.'!if·n 1.m-l.cr;:3 ot. s nmu p--:i :i :.. bu!...-;.., $.."'.ll,·:o;:::ott11 , 

:ir;.<l. "in :.i:r :l U:!:!lri 1·:-ud ox-.rt:en fl:' c ?.eni;th -:tf r!.>;or :;;-!' r.br>-JJt '-•"'"/ rn.i':tuo'* 
-bhilo '' t lto 11Jn1.:"t~1 nl' r 1~;er in ti·!-&::-h tt:s diawlv;,;d C?:Y:t::'i !.s: l e s s t l~:1 
JQ f"..! !"O~l lt nf ~atu:-Ot·i-Jn exter.ds ! C:' Uf!fl"~i1t:IJ.::r 7 .6 rtl!!iq" • (t!-1-ooo.J:n 
( 1V%) , P• 29) , ;.:1tr.auf:iO C1:lt'~si:in st.st;'lif, ( p , Jl) t.h::t. "I t. r~C'Pr!J t...'1.::t: 
IJ tO- Ci1r.tlitbn r: ! ~7.yf;ffn rlep~ti-'ITI ra::!ats !ctr or.ly the -pcri'.l'd flt t·i::tU 

)0 



o 1inc.1dur.t. -r:ith th1i1 l 1',.,....,,,r1t.cr :Jtt11:1 11 ':id 11 t.lt!..:.i: p1.. rl ld ~ i:.in'l in r-.11 
µ::• ... bnl;ilit;• r.r:vcr.r uxgc~tt:i t.hn:u r:c!lth:>0 (1.,h.!.eu ri,,iy b~ tr~ -ll t'1.c·~""t )'' nr.:; 
i::o .,·r:.il ru; in 19'.!-4 }1 it. i:i ci:rt"1.., tl • .llt c!:rn~t.3 1!1 Ul!! p l.lt.:.t!_ :t 1 ntl 
lt:'.·\'o 1.ncra:i.svJ t :.a nr<ia. t ~ 4x;i.•cc-!'1 d.;":l~ti .. n :' r l:l !lt"t ~11 trtc:.1 i..'l l ">Jli.. 
'tl:c r c::.ult.a c.! sa::!ll\..a t aken in l t;c prcGt:rt. a·.ll'\~73 r>r:J ah:r.•n !n ':itbl a U . 
tltL:->J u;;iro tittao Tiiicn th~ .• 1?.ln:.c!.tit llivc.r trm St-ll':" .;.d JJ:-ld;:a t. J St. . J.!r.:., 
o taot~.c.o f n. re t~.r.n l) n1ltie 1 hrd c ." !l •f. •r:I • or l:.e~ di!:!l t·:r.:I '"::,--:c:i 
c ncrntrat.!- :1'--ttn r.::; \:..'lt ur.tir<tl Y' !:ud..:1u::;u t il ~r rt 11..!" . i.'\ ::tl""; :: i d 
fist •• 

.ni::.f.to p~l!~:l"'r. c nt:!t! n=: t'1Vtt ~(.:'\ 1':...- :- ~t.-d ~ P :-tl::::l ili:-!::. r nt 
cini.-:.!:1 t"i\°'C I' ~h."'rCl!O {t#ti:-.ot ... ! A': 4, 0'Xt N: !\l ! ...t..t. ~"l t. • ..; 1~J4 
S".!n--:.·3) . lt. !_$ .- f 1nt.C:o;,t. t l t:>t.::::ltQ \. "> Vtt'\~ d.: 'rC3 !~JS p.-1::.':.:.c:l 
!' t.~u 1U:c::;it.:O Rlvt:- u t.!:l tis 0:'!'1.Ct.J.d l:; t.~i.: !l:t..r!".r.: J ~t:::- !:l t:.. .. 

r ;o ·r-:eed -.U:t1:ett... \·o:hy Pr J1,.:iet. t<<.:t.r: L~. £.,- r C"Jt-.Jc!.."\-: t :-U !2:.r c. t!:""-.=.· 
t ?:•: ('\: :"l.id .. ! n..:.-..rv 1:" I\. : na.-o in l~\O tr?"!.."lr,: U-.t crr..,::-:.a I p-~t!---..: 
.-.c._i bu ~tt.-0'1:ttcc!; L7 ir.C:::-'-04!1'.,r. t!ic !L21" !..'l Ut>J :s~.-=-- tt_. er !" .. ;:~ r

~t.1,;n tr!ll bo ro:5:~,J . 

7~ lJ O.:l~ t.t .. "lt thta l"r."CD~ fiS!.!.."l."t~•l c!!!!e.~t"t•; ~ : -i~ - i'1"""-rtto 
iil"mr nt. P:-rtlr .. :id ~n th.t d:r.:a n:"f\ !.:'I t'·P6f'··t1 ....,:. n-u!d be l~,~13 ~ee .:cl 
ft:..Qt -1o nprl l a:ld i1, 1:>0 occ.r.d !t Ct !.n t;.1,. J:.!~chn~2 n:s 1 - 113 U , JCO 
3cC"""n:d r~l!t ~..-o recc.rf\;.d 1n J.!.t°';t f.!.:.rin"' p~t. l.\!!"':"!I s • t hf'lt i'L t"7z.Y.11!"s 

t::::it. tl:o n!'!'c.ei fl ! ot. rnro " "'.:1.~ Liu 1n,! mlf1c."ir.! !.r.:! . r t.:- r~ i!. :::!r-.!J~ 
ir_,;rc;:ise t.l.;s c-·~jtJ.i.r.s ~ ;"I 1.lt.ti :m !"'I J>. :'tll'll':.1 Jt."lrb :- rlu:i."':·: th.:so 
:=:m· .. t:. - c::r.tUt1 r.., \1,u! i.! 11:.1U be r.r.:ch b:-tUr U1r.n rl'.L""1.r.;;• tl: •J :;i..--
r-"lnth.:J . Wilculo t1 ·no t:-isc.d c n 1..'°)n ~"':t1' ' r n lJ en , c c tn: r d rr..d ad:'~::; 
{l~;.o) ah:::w fr.r,t L!tlrin1• April and J~ny l l ) t ll,.. n·.~ilrtD 1 -XY!.."'Qn i.:~ t..':a 
ri-'-'c.r nt. tho ur:.;tn:t:"I l1~it.o r:!: tl» t:l ty ""f P ' l'"ilt1n:t \'fill bf'! n;:.i~OO'"J 
L::os t.'u.., 8 percent b"J t.h~ ch."'nt:tt 1n !l"m: (2) t;.:'t ) . S t.. 14 t.bcs tin.; 
r.ruccnt. :.i.r.u:u..r dil-uti n lrill .cOJr; nnJ 11) tJ~!"i t!lo r ate t r :-rt crr 
c;.·:c:i:w:;.t '-1'"..1· i.;.-,h P rtl.end. •brb.- r \'J~ll r ooi;l.t !n r J·Cri ll ·r c mt nct !' 
:'Inly ·1 ~ J.O rier c ttnt : 'tl'l."t. no p1"li#f:nt. C'lht.~!Jt1nr: dU:'i."'l-C ~o ~i.:.u:ie:-. 
U;ttn frr; !.llo prl snr.t --1n~oot11;<tC n ah"lff t.~tlt trhu t t:mporrtu:"D3 flTC\~!.l.ing 
io t.~r:: r !.vor n r t or in tho e::::r1r.(~ :ilt~ni!'ic~ni.ly r-01.tl:-!.I t !10 r ;it e ... ~ :ixyr:!n 
c :1netr.;:)t1r.h lr,r '"' ri;nn:Lc t":'l3tA10. l·'r.~ 19)6 ~ , l'Ji.0 Clltf TI 'l~~l:I n• nr. 
tcm;or~"t.wo It t.hu ,,,run::iu t.tu n1vc.ir ti t J1 1•tlru1d ,·;oo:. i1pr111 101 c.; 
!:i:i:r, 15;> C. ; ;1r.tl J~o, 1-U.1 c . PtJrrl.llt1l !..""lou4.:i.ti:i:n oxrt. r!r.u.nt:s \'H.: r o 
i:-·.r:.f-uctu::l t J d~t<ir:J.r.u tli.iJ uJ:!'i.c t. : .1' t omrMa turr., :::i tlio bi iehr m!c"l 
~· xy;·ctii dL<.!lnd e;.! nn iepJ:-tn. ... t. 1.'1.c:•.t.:Jtr~l '"'l'at-r; , T:nsto t:ulr1hlt.\'.I' 11.qu -r. 
~ 1.lt" por!cd fr~ 2 w :!iJ d:>~ltl t :.' i~ctiiJ:i ti '!::1 ct l!i 1 c. t ar ll! iChL'.:r.! o:il 
~·x-11~un drmrnd f) f t.h!:.i v.11otu t:rin 8.6 pe r ct:nt. ct thnt l'tt 20"' C. :ti is 
c,1 :'.cl~o<l, t.l~or41' :"a, ttnt. at.. r oro ! 1•1:tter 1!"1 the rcct:; r·1~~!1•g c!u:-i."1,~ t:'le 
cprl~·, l':hilc r11ct·...::1r:1t C':n avr.rarr,, i!:lech.'1r"o ~t P.">rtlcnd b:r ::r::i:i-l!. lil!L:IU."lts 
1n. j¢il r.t:.d Jiay, r.!ll r.i t. rrj!prci:it1Ll7 chru:ro r: r..-:11t1o:):i rt p;.:lluti"'n in 
P _.. Ur.ml fin:b -i r c:.-urinr. t!'lncn t1~· .J ~ .. r.th:t !'!'":t1 t i':: t.. ex~t!::l;· at t !-.e )ll'.'a.~t. 
lino. 

) l 



'I:! 

o.i. 

• 

TAU / .l. Di•tolnd Oxyg•n Oonoentration ar.:d Tm11pe ratur• ot the Wat.er 1a 
Wlllam41tt• Ri•fi'r at Sellwood 8rldce &nd St.. John• Brld'•• Portland. 

Doptb, r_. n. o. D. o. 0.pt:h. t-. o. c. 
feet "c. p.p.a. - •.• t. i.t. h•t •c. p.p..a. 

Se ll wood St• JOh.:t:w 
2-li-41 5 e.3 10.6 90 2-4-41 5 e.o 10.5 
2-27...J.u 5 s.2 7.7 66 2-zr-41 5 e.3 6 . 5 
3-18-1.'1 s l0.5 8,6 77 3-18../.i.l 5 10.7 7.1 
5-1-41 5 16 . 5 ~.6 56 5-1-1.:l 5 17. 1 ~·8 5· 2'1-41 5 16.9 .7 59 5-29-<il 5 17.& ·5 7·17-41 5 26. 5 2. 0 25 7•28-41 5 23•6 0. 3 
7·2B-l.'1 5 21,. 6 0.6 7 5-2-42 5 11.3 7,B 
5·2'-42 5 11.0 9.1 e2 8-542 5 25.6 o.6 
B-3..1.Z 5 24.3 1 .• 6 19 8-542 45 20.6 1..9 
8-5-1.2 ' 22 • .e. 2.3 ll6 8-:?cl-1.2 5 23.6 0 
G-Zl-1.2 r, 23·7 1. 8 21 8-:1cl-42 L5 23.5 0 

D. o. 
~ •• t. 

BB 
55 
61. 
,; 
4 

103 
7 

54 
0 
0 

- -. ,., 



!.'}: :.. 
:1;2 
l?3J 
1.1~ 

19~B 
l.;:J 
l ?}n 
].q;l 
l')J
l9J) 
l~J~ 

Tr.DIE u . Eot.1.cntcd ;1\'1Jrt1no Dioch.rtr ro !' t?le .!Ul.1tr1ut t-0 Riv.:r 
nt l1 •rtl<Ol:'li.J , r-~:.1 £otii::/'f.(J r.r 'i.hr J !oehar ·a -:1! ti·~ Ltiti".1 
:~1;gl ·P=I'· nt .. r u~o .l!l!· n<.ittc r:,1 lle:r r:- .1cc':. tt:"tl bi.en 
C..u:iplctt1U r:-1 . :- t :» 19~3 end O,cr11.tc.:1 !n I.o:::::--d.nnco \"1t.h 
p:ru.a • 

I 
I 
I 

-
L:t!:!.~tcd rct.v.nl 
dlorh:::T~"81 c . ! . s . 

:, rll 
IJl,000 
:o,s:io 

\"Ct:'" ~s, ooo 
:2, coo 
"'~' :;oo ,.,, $00 

t\'J,• . 

t.,'ltJO 
),:" JO 
L,:l'X> 
L , S)() 

' · ~':x> b, S:x> 
I., !iOI 

I 

:.:.v 
JJ, oro 
.. ~,coo 
1 •• , 300 
)u,000 
.S,><10 
l .~ 

Strt. 
11,, $.)!.) 
I., ~,)I) 
:.,,00 
,,s:>o 
t,, '.Jl~O 
ll, 2':ltl ', ~\)\) 

li!.!lcl'J'!:-re i.., e . !". s . 
\:.~:' !r..1~ii1 t.!e.. .... ..L.~ 

~=1:!. 

Ii~:-!l !~:1 
J.8,COO ~.oc::> 
15, LOO 19_.000 
55,000 l,,JJD 
t..4 .I !i .:.:> :::s,ClXi 
"!.:., t.'IC!) I.!.. IJi)., 

:!'l, C!X> i .. ,::ro 

11'.!r. S.ant . 
{! r Ol.lO 6. 0:Xl 
~, l:OO s;oc-n 
~,,600 7,Q:'O 
e,oco a,1cJ 
B, CX'!O G, (':X 
a , Zt\J ll,L.:'\i 
a,:!O:> a, 2ro 

Suroor c ni!l t1·;r~o Will l'>V c-:no1dc:or:bly 1::!:;1r •'"lod. Tl'il:lo 1) sh--m tl.:i t 
c.l::~u t, J,ltx> Ol;C ir.~!t.JUt m r n no:~'l "ll'ill lrc n""i."'1t:i.!t1r,d l't P trt l.rn<l du:oir:r; 
/1u...-uot. nnrl Scpt1'i:"l'bor !.h.nn cccura nt. prOO¢O"t. \lhllo tJ1a avornt;e 1r.c rc."l j a 
1.n £1.":",1' 11111 nb .. ~ Wttbln t.hn ct.1.l\ltli>n ,,f rnn t o:s , tho e!'!'{!Ct·!'I n p 1lut1t.n 
' 'tlll Lt" (;rt1r1tor t.l"~o t:i!a klacnuoo (l) c (":"l"nt r.:- ranJur.t Lt r>:ir;j·1~en r.ill bo 
11\'0::.ltil ltJ nt. ll:ilC111, ( :! ) U10 1r~c.n:icocJ i·r.'tft ( r nm' f1· 'P 3:::en t.."l 3'1'11'.o:~·Jd 
Br1'i.t.!l r;ill .t'Grtuc:o t .ho lt:ict.>1 r r: t 1."l't0 llVll!l,rtbl!! r r r.xyrcn dc;.plnt ,..-:n , end 
{'.)/ thu lun~~l ( r t~u ! .:r retur t. ) )'!'\Cl!I tlt:-. urh p rt?n:'ll! l l:trb 1r ril l bu 
!oh ~Cl:t~, r.l!:I rar!Uc!n.: UIU lt~r4-vn t!uj1lt)t.1 r. i'r.r.i nM"ll:I c,rldt:ill r.nr1 
!netmploL!l:;- .sttit:1:1:otl ,.,•:-;nti:::i . C·loul.1'1~1·•:"°13 r t ltQ r nault!n.: n~·.~il~bility 
• f or.t~'.(.ln ot. G.ol l'l't :rt r.r1:ll'I) nncl tl~u r ot.o 1 f fl -t• t!.r ·ur.h P.:.ro:. tt:.nd H.'lrt -:
r.:ra s:u.i:i !n 7nblt: :1. . Or.?.cu1at1 r.t1 c:e e n.:scrv:rtj,v11 !.n ! hrit. t~u tir.:e 
o r C'1-"n'! fr ... n SnlU\ t. • Jt,;l'l,..-·~<! Ur1rt1·u l ~:ia l).:~n U:Jcd .ea rorµrV-!.'1 lJ• 
l\:;rera 1 l.i"..:-:~ lTIJ. t'CIV1 n~:':ri:J (t9iQ) , \•,·}1.ilO !t ,... U'!..:J ti(; ~lt :'tC!tOd 
n:ib:J,"t.r;r~1nll7 L/ n h!.,·:-icr r~1oc!'ll:rro rtt11. ':'l~u c ~nc!~:9 i}n !s c:ni!c- t.hl'tt 
Kzr.tr r'1.tr;r c- :--1r'!.t! in:i 11 r rtl.'\fi.:i t!:.:-tJ.rr r u::;·!!.t!n .. !'rm :;::s r u1.an..:-o 
cf st: rccl ,.,-.t.t,;r !=---n t1" .. .illtn:..tta !~!\'t;:" rcot:.!"'.' l ':"s f'"ill be ~fr ... cC 
t.."J t;!'"c; a~~1,1. '-1'.xt- !";t. n:s !_!' 5 t1r: ·!I tho r:-c:K:tt. r.:'l 1=",t : f L.!:S l vct! -:r.y,:t:-:i 
r. r t.. f.~:i.il.·.'h:..i rt. ti•.!.lr. .... l Dt'~Jo. ;;:.ct."':cr r n ~t th!:s r• ulJj pr~v-161 



oonr'it~n:; Sl.1-1.tablo t~r t.~o p:.ss~co o: · fish di:rir:.: ttio lc.-Tr t.'1ltcr ricrio~l 
w:iicr e:r.i:;tir.g poll~tion lo:iri3 is U."lk!°:Ol'l'n1 \."'Ut. il :>ppe!'-.rs l!kel::r- t."tnt 
thu d:lGSolvcd ctxyr,crl cor.c-e:ntr(t·t1o:i ''~uld n~v~r be cr.i1r cly i:k:11l e-torl ne 
ot. presunt, nr.-tl it. .mlt:ht pr~duce t?'le =ame r iisul-t3 ns the '.30 µe r Cent 
ricd:u-::tic·n i:i r.-olluticn l:>a.d th<lt 1•1as r-ccet:ll".e::ded b:f Olce:snn ':!1~-ct 
JJ;,;l"l"y!1o16 (19:36) ! or thu )..."l','r '"'a:tar period. 

The Sout.j S~ntJ.:o R:lvor i ::; t~u 0~' cni., or t he trih'Jta :-lcs nfft.'.;Ct~ 
lJoJ the· '.rillc.:notto \10,lloy f rojoct th.it hns oar1o\l3 r;·)llutiein. Th.o 
princ1-pr.l pollutant. is sulph:!.t<:: liqi.lcr end \'ihlJ:a r.at-:.Jr Ir:!Q n rr.par 
plnn!. nt Leb::non . 'r:"li?- C·~<:titio!l or tho Satrl.h Sr.nt·iru:l Ri·Vtir b~rare ::it 
jc ins t ha 1Jo rtll Sfl?ltin::I has f!.:Jt teen Plnn-1.;'"Zetl, but. l?o-13ora, t!oc:.o:irJr t> 1'.r.d 
j,Ca:;is ( l V30) o t:-ser:cd th!lt the biocho1:1ic:?l OX'j.!£Cn d e?"Jnr.::1 of tht::J:J 
cn!!lhined t:iib.rt;:.ries ~s tho:r jo!nod ll:e "illm:!Otto ms 2. 4 P•!'•=• 1'hi:7 
66t!n!:t ed tl'.;it tho pcllution f rol!l thti libs::~n r~p>Jr pl~t hrd (! i')f>!>U

ltit1D:'I Cqui':!llunt CJ' 3.5, 900.• The r ce,u1''t1on Cf f?.O\'I in t~:a. S~c.t:l $-'nt!.:tr.i 
[tivv r- b:t thu S:mo.t l!o::lo Rc~ci'voir Dho-tld cto.U::-1ally il:!.p!"OVo tht.: poll~t1Dn 
e1t-\J.'.ltion in t·l-i.!t t-rlbut~!"'/ duti.ng tho br,i. 0i·,·tttor S~D01l.• 

7~l:E 11.. v rroot.a of l.liJ.l:m:.~tt-u \'~i!.lo-:r Pro.1~ct. RGS!l-.rvuirs on ~'u~or 
Cari.jiti:ln$ in Pn!'tl~:-id Hnrt:or. C-0.l cu!ntC-d ao ii' thP. l:nit3 o! tht: 
Tniti."ll l)e>;o~;pi:cnt Jirui lloen Co::;.r.J.=txrl Prior to l :_)2B end C;i-;;r.'!.t.ed 
l,n itcco;'danee with Plnns, e nrl e.I) i~ t.'1: Pnl1ut-L;Jn Lcr.d ri:n tl10 
P.i U)r 4ore Si':'!ll.a:- tn Th.nt o ! l9J4. 

(Septer.ber , 19Ji~) * 
' u .. ua- 1929-·19)4 t".iu!mUl:t ~ ~- ..._, 
;1ucust, l 92>-i 931. o:t!>>.ir.!Uci 
J.,ucu~tt 19:Z9-l9JA n'.'uro.:;c 
Soptc~bcr, 19Z--r-19J4 cir-.:inUm 
S1J"pt t.-r1ber, lg2Y...19:U. conxiLiwri 
Se;>tcobcr, l-92<rl9J~ crvoroac 

* Gluu:i-e:?, G. • ••• 19J~. 

~tr..m ' l'ioi1.u Lll..! n t 'f l!:!.tJ it'I d:1;,i-:J t'or 
&.?llor-:iod l).ridf·u - n-J~'I' fr.:n s.a1u .. ·a 
?li..:iu:sn1uia Pi!J" c~-,,t .Bri~ca t ., IJul.t;.-

od 

-Of p:!Wi!l S nctu.::l nmaunt r.m;ltlb ChnM ol 

9h.5 
::!to) 
2 !)9 
2!ii1. 
~57 
387 
~';1 

,, , .. 

in ~c;;t. 

1'.JO 
:!5;.! 
2.!.:ll 
: 60 
2!)5 
400 
i.!cn 

l'J:l4 

7.6 
3. 9 
:l . ? 
3,a 
3.a 
" '· ... ,... 
J.5 



Obatruct;l-:inn 

1:unor vu.a <:bat:i.1ctions :+r.d r!.iver:;-i ons :-::-ii s1 W:i tcLl in tbi:: ~uo t!~;ru; 
Of th<: l;filtttct to fUVU:" tJ bo TU!-,'UlDktt.! bJ t )l!) t;r!iJ1csad t'<JDc-rtf)! :•:;. 'fl:-0 
princi1~1l cbotructi·l nS Pru : '{l) thn ' ,illn:=ottc: f 0 nlla nt Or<:ii· >n City fl.!J 
p-roocntly rlo7-cl:iµ:d; (.:!) <liversion dru:i. on t.htt ljort~ ~:tr. tir::l !UVe :- t.bY1;-0 
~t.oyt.on; (Jj d1vcra1cn 11.."'!ln on the i.:::~th s-m~inc Ri·~o!" t t !fill Cit:t; 
(4) U1ver s ·1-m !'!:lll -C:l the South S~"'lti..-:u nt\·ur a.t Lebhnon.; (5) ciliror::11co 
dnn on Uta Llcl~c:iiio Ri...-or a~vo koburi:;:.; -C:11'! (6) c!l::~r:iion 1.1.tn:i (}h tlw 
. ~illnno-tte: Ri-:o!' 11t DJ~-c . Ot tht.toc , t hr.: fnll s tit 0:-d,, ,.L 01t:t l:; tho 
r,ro.."tti!Gt c bat."l::lo t 'l !'1!1h cir,i"·Gt ior.. D1vor::;1on c::-! lr.rii_a -.·.:l\Jous . ct 
w:i. t .::r t.IU"":iu r·h J)O\·;c:- pl:-!nts in tht: eprlrtt; GJ !'Cc!Ueu~ t.1\o fltr,'I 11 0:-0?' tho 
~ l"'J?ci t.~roun)l tlta !'is~~:/ t.s t o hiI~~cr !1~;, ~., l e i;:ttUt:1 thu pou:;-:!uu. 
In tre pnet, this h:'IS !re(iuently bvcn c-.•1...-recno by o:il-G.ay Shi.t~dv-.7~o o:.~ 
the polTO:"' plnr.t.a~ Red~cti~:l 1:-i r ! vu- !' lc1i1 i'::l t..'10 Dprln·; v·hfl.; tl'"n1 

1,111nmc-tto- Vollc-J rouorv..;irs avu boL"t,: !-:1.llei! ,·:ill ini:!"a~$ft' r.! t ip.ell 
tJ1i: 1tu'lliult:t ot pasoO.f!C! tlt. this o'..:;t.ruotii:.~::. ~'he C!.":nd.iU~n m:i;r bt'!C!1li.e 
c--riticnl in yuorn L'l r.h!.ch ihn :1pc..-1nr; !'rnshots r ro n..; t c.;!'i'ic!orot t!> fill 
t.h.u re-ac,r~:iiro . St-opa sh.o-u1.d t~ u. ... C.Orklron tn 1::14)~-.·;: t !-e )~SSC.t.Co 
ovor th.!3 a~otructicn. 

r;atnr di o;Erlt;:d fr~ th!t str1..r.:r.:s: io· !.n n.., c~ou t!.d<:qur.te~· .ocronnctl 
to pr 1r1ent. tT.o µ3~r:~ •..! fiD!'l d:~-·m th<; di'.'Vr.r.1->as. Cn!7 .::r..:1 d!vr;r:iion 
takos vi.rt.er _! o:- 1rr!r,\\t-'.t·::. 'l'h.!:: rt."ilr.1t~dc:- rt:t'.l:n ~~ r.Dt!::r t •:i t!m 
".iillnr:tette n!tor it. is ~rl 1n ti!\u pro;!uC"""1.~:1 e-r p c;f\.1:-. t ho ex.teir.t o!" 
fish l :ittfle!I bJ fl\.!Ch ~'!1\'Cl':t! tfr:.j ia unlm:;tm, Wt 1.tt th!! c t:ru!l 1·:'0!:1 !ho 
North Sz.ntitlm Rive:.~., ,-,tu.ch uv-entu:tlll' r e;oc i\·os o.n r.-x::Orocrdir.:r::il3• ttan:v~r 
l ood of poll1.::t-i:tin ct !jo.lu::, rntl .in tho +rrir;r.U :t:i C:l.tr:t:, r lan i' :"!~ till) 
:z ,rtlt Sc:...·rti.nn Jli-.~r, it nu~ ho onnsi.Co:rnbl n . 

B!'!'~cts o!' 'l<i t Q:r 5•inr.'!.':~ Clpcn the Qu.ili t.•1 <:i t r1,i.t.ur 
_i:n tl').~ Str<:t:Mff (l«l.c.m' t.111• k !l .. t'~ 

It t.1-ie ankon tlll'.i. :o.r -0 t.o t.-e tor:ud !r'.nu c ;:;tr:·latin.~ 'thd .. Sr>'.'iir.ir.tt 
r.:£1:-rnt~:i b'-.r dai:tG i::i t.he tr.!.lr.:t.1:-k;a o f the ,;illr-~tte lti.Y'l):T enn b •J 
ncc=:ic-d:"t ec! in th= s ectim:s or these t.ril:ut.o;:-'!.c.:.9 C!~ot.n:n.• !":-~ ~h•J 
c!tm. n:ui i.., ncconcli!I"J trit..<.:..t.:.r.:.c!I hl"VL'"!r' "tho!l" cc:i!'l:::cJ1ccs bc:0t·' t-hc-
Lllll:!s1 n r ccz:.;::n.b.ly c--.:.s7 s :i1::£i "ln \'till ba ll73! 1 £b1.e t 'l Cl\ll r.!' t h:; r.itts~ 
\'C1:in:\ pr::; LJ.wos cf fisMcy-!7.ni:-.;t1.::t~.'"!..:o in cC:lll".rc:titi!l 1'.it.li dt-i:i f)l"• .. Joc~s . 
f"\lr-t!':ur, ii' it bc:;::itts GV.!Cc-nt tl:r.t · t110 Tlr ...... iss---i n;: f ro:rl tt.;r: :'i:anr -.."U1rs 
Villi nl1·:(l;:ts be •:holc.s.::r.m- !'e r !'!.a:t:, t!:11 -... :st f.N1;.1:ntinl ?'cr.rin-; nrecs 
CV:i:iltiblo. !or t::"Jnii !'i-ti!l i.."'l tlla ;.r.!.n B~!"CJ:!l1$ l:o1N':1 t~~,j drll".S r.r::,• l,-e U!JCd 
to a~Y.::.:l~~o. O;i t..l>t~ eo!'l~r-.-:.::,• , if tlt~ c :;;:Jrlitiv::l of ~r~ m:.!:r.. xo- :!.:s i.:-:n.,·ntih.--
5c:!:la aa it .tss::.oa !':-;en th1: e..-:::.s cb.iri n,; ~iu rnJntlu; , ! t.ts siu.n- T"ltun Jr~tu...;) 
:f!.ah \'fil":ll/.1 to i:'l t he s tror.:i1s t el 11.•; titu drr.:3, t ?'):;n it 1;111 b;:c>:::-a ru:!l:::t>3S<U7 

"in !omul.nt!n.1 .fi:ih-f::ollitic:J r:l=r.!1 t. > r.-: o·..,1'.lu t!-.n t. :'!.sh lhl r.nt ndr.!it-ted 
~ i.~::;q d\:ni;;t::l'~l'.! tl o-:.:ct!i\:"1c o:f tl'rtl :::-:.rc1',c.:.;. Th.1::; in itsclJ' ,.,.,.}ulr! intrnd".:?:a 
1;ravt! ear.i~lie:i.tir:tn.3 in pl!!:nn.L"l!~ D:Jd l!:tLCUt-ion, cou:pi jnnti •'1!1 .. i!-!~ch if 
n:umtlU."lt.od 1:1uchn.n1ct.ll~~ -m1-:;ht lti:. ~·o b.!._~L1i;i.c :--l 1-flc::.Or:; s c. c ..!t ::f 

3; 



~cij'U:J~Cr:t tr .. :~t. t.'iti p:'E:;~t·10. ti.Jn c f the T\ll1$ G t111 r>:iul.d bo ques ticnc:bl-a. 
f1Jrt)W-t'TlliI'e , .i.f acli!:me3 !'.:n· (at ti:-,.:; tho f'.j!ltur~ .!':ls,; nt -:·:\: t hll r'..a:rio nr.G 
C<1n~ldu:-coJ.1 ll'l!'fJ J~.>tlcWJ: <.!"n i;i~lvc-d · in -i:1fi'.t of ti"# tnct!I tl::!tt 
Cl l : rrllnnr1l7 <:illy s; r~rt. i 1: tl~e fiG!t nic.::nta r.3 fn.r upnt.rc::iti ri9 t:-ie 
d.lr.-.s, l onvirt.r:._ l) s jG:lillca:1t ttnrl ~rtnnt co:tper.cnt :i f_ 1.'.he ru."1 t i 
e:ic:>un~Er 1.h~ c~l"-..:ll.ti·~s bc-lor1 t r.a d:'!!i'.s !.n sp i t t c !' t ts o-rri\.~g<&.mn:-rt.:s 
!' :ir fll'tSSSf;n CVi':.I' t..~e oba:il"~ti:~n~, ll!'..tJ ( 2) C:ia Jtt!CCS3ity f :.,r 0 (!-mn.-
stre~n m~r,rntjr:n af 'tll.o proce!lY c~ r~n &p .. ':":r.ir-n r.1::-::'a t~o da.;:3 TT~d 
cell fJ :" alnb.-;:r<1tc de....-:.tce-s !'.:n- pasninrt theo sa!sly dr!?'.'!1 etrnl!!il pnst 
t..~ C.-;.7..s . 

L"l \'!G'.'I !'If t'.::lc ir.tp..-:rt.J:.nce o f' mtta?" c-:mdi~i~r.::; lir:l -:-,1 t:h."! c;:ms f,'u 
r.w.gt ru:::.:mino t.?m c:ircur..st!!n::cs 1-.3 thu;r w:!,, ::cc-.ir -in t he ~sc-:"'.':.\~rs n.'ltl 
nt-wmpt. t ..> -p!"'adict t h.a lt:irul or Qta:"" co::i.cliti--cr.rJ t ') be cx:ic-:!ed i:i tlt9 
atrOJO'l!J b::t-~ til'J rla".3 1.1!'..de-:- th!: ~{'".Dorl s ch!ciulc o! ::pm-at!~ . 
F'.lt't·l~:111.ar-o, ;.r t.twse D~!\~ti-1r:s 'ldl,l 1.;.t!.i t 1 cio!e.t.cri.~l:s. mi.t er .con-
<lt t."i:::is n-e m!!Jt c x-W.....ne 'th!? Q:zttm' furth::r t "J rlntarr.!r.c Dti'~er poas! bla 
r..ltDrati .-;n-g c!" t.~c 3t;'UC't~tr<'S o :-- t..))!ll..- op::::-nt.i...,r~ ac!'le~le: could be rand: 
'7h1Ch \'T'"l~ld pr.7:1:.·: f~:- the r. .. ~!nWo:inc-e ai' ant.i:s!'.1ct-~ ~· '!\1~f11r !n t..'t.!? 
st:-:cn::i. :i c::Jti ~na Ixl1iT tl~u tlo:;.:.:;. F~u 1!10 b:-~~e·~r 1:191-:r icc.:l ~~t~n.ip.'l!."tt 

it. ! o i!.isir:ibl '3 t...• ccint .. 1in tJui oc l i uical CDnd iti1'Jll:J of .:it1-.crtir.!i in· a .:s 
ne.t:rl:: a l"...!l tl.!.!'al a-t!lt-0: r::; Sa fT:S?Jililn, n:id thio v~tlltl bit t:-.:o !J'.'oh r.itJ~!:ut· 
thn nec t:ssi t.7 r~:- r:n.i:ito-i.!:inn o •;clu:;.hlc Tim r1! scl.m.n:l• 

('r.:?S"t'nt S t:"t!co. l:Ontllt-incr:o i:J I.he .• illnnt>ttu 
P.17CT Sy.st~ 

ft r t: t:':i!":! ~r G~cnm t.c:-:.~::-nturcs r.r.s l:t:it. :tt n nw:;'?:1)r t ! pL .. ct-!'! i n 
t ho .• n:mn.ut t e ft.i.'Je::- duri nt; tnth l?.',l ~na 191.2, r.ncl ! "1 lQLl n N:c"l:-:1 r.~!'I 
r.l.$n i;·\~tni:~otl in t!~c li.)Tt·ll Jl"u r1t e r t ho !.C".'I~ ll iV¢ !". Tnbl e l 4:i pr-::stnts 
t he u.r.ta . ::t:r cury nc.t'..l.tltud f!.!.:.c-rcc ·rll:o.: t.~m ~tur.s e:;,:.p.p!ii:<l a 
G:;'..'\;n-!n;.• -roe-.•:rJ .dn o. ili ::t;'ln sh&-t!t. 'tc.-a i:):Jt:""Urtt nU r..::c, f .'U!tJI b;; 
! r<.quont t-a j t :J t/"1 r ec:irtl r.ithin thc.!.r 1.:-~R l.'U~trt.;<l eccur:ic:r :-,..!' ·1nt1 pO:' 
C>.!r+t !i-f t h;. r nni;r; ( ~O.J;-1 C. ) . !:!!.:inun·-:ni::i.'7.'U:il thcru:'.ni!~to-:-s ..-C:'-U n.:-ll ti. 
o.'l:l sat dai.!;t n't the 5tat1.::-!1:3 ..-ih~n tlt~ m--..r.n ussd . 

i1t '·'11"1'1 ;us ~s Ctlr !."'lr, t !ir.: : i qld r.71•\.:- , t.c.pnr~ :-:i..._"'l'!a r.m--u :ibt:iin\'d 
!':::o atn:s:in i:i t he '·il l2mett.e R!.vnr a:r.;te.i. In ~;!:!iti-:n thor u r,'t..:l"-9 
r cc·>Nin ,:,f st?'erun_ t a.r.l;ir r i\turna er.Co l7 !it!":ll!m our\•.::; p!;:'t.i t::: r.! tl tt: 
l>l. S . l; -3!'1h m:d .. '!lt.1,1.: .. P. Ser'!fcr:, 1u·.rl n ct""il:,. ncr! t;o 'rlf n c:on tr~t-:-r t-c-!!!pt:~ 

~.:-co nt t~~ r.etrc.it tlnm s,it.o t kan (..';_:-i:i.; ~ ,Juru-, July, /iUi.."il::t. c-:1!1 Sr.:;;tc::ib~r, 
194(.1_, t...-y rt:r.:-~c:;tat!-:os c !' th\> t:. S . Er.r:::icer C·~-n...- :'t.7.::::t. 1!ro t o::;p• .. r Ol. tur!.!G 
tukc.n r:Ur iru..; n t :-c=ar. E'..::-O'C;;.."~ hn:;a tl:~ c.i=G-;-;l<tck tt-~ .. -. th~y r.u:-e cbtoir.r:! c t 
v:t:-:!.:;•.to ti."n'ea :::f tt!e d.<?;r . A st'.:.cjt r..nd"' : n the r oc rtlcr sl:"'~t:: occura•.l i n 
th!? \l:U.nnotta R1..-c?' s:t•1'tet:I ;1.nd.ic~tes thnt !l:r: ~zb.u::; i~rnture s U!i:ull:f 
CicmJ!" lr. t v: :Jn t hv fl-~~, nn\!

1 
!'.! :-~hi;rr.: ro , t!:-.t t-!mrn ~ o :;.cr1a1t"..;1. l + .. <1rlt1.ti)n 

in -:r..e 11: 'ln~bl7 r.\"~rn.:\.I ~ ir:it: r. f m~itlWTi end :ni:;.i=.uo t r n p!-::nturta. nut n. ! ::-r 
G'..tcl:. eo~pr.riDi . :is n~ $1. 'l':"n 1n Tabl o 16 . :i~~ \'alci'! e~ i:':-rrf;t::ln !' t~ompsnt.urc. 
cl::sfJr-.•nt.i·ln s ~:'.:! o l)r.s.~ r' r det or:lin1.'1H t,;hlt st.r cn:m t er:;oor .itu.:-e v.o:-!~t.!:~:13 
1::i cb'.~!)U!lljl 11~1tt..::.! . {(o'!i r.:ncu lt.c:s bo~n pl~cc:d, t !ltr:-ofr\r u, uxcl u.s!vtl;'r up.;n 
t!~..: t.tlt,~ fr .;::; V.:C.:$=,·:!:'atu.."'a r.co•; r clm-s, t'Jx.I r 1"'1'lw :~xb~-1ni=.un t i'lf l"l:i.Cnt)'t~!" 
:'t: ~:!::.n:..::; . 

J6 



t~ 15. tooat!cm, Type ot ln1tN1111nt , •nd Period ot ieoor4 ot Strea.m ta:pen.tur.1. 

~ Str•• Tne ot thenacmeter Loca tion hr1od. or R•oord. ,,.., l ' 

I 
larth &ant.1.a:a 11.-.... eeeor•Uq; c.o.c. ca.or i.hry' • April 18 -00t. U u..r. 9-V=t. 28 

I !!o:-tb Sa~tl.P Jll ••r B.anniJ!& 
Creek, &bo"9 bstrott 
c.o.c. C&::p liu7' • , ,,.,,. l •.tprU 18 
ereok, -~CJTS Detroit 

Forth Sa.Gt.iu ru.,1.r nnersing Stayton J\m8 e-eot. 12 
I~~~ ~7:~t: ~ South S&ntlt.m. Rlnr B.eoord.lnt Sweet Homo Arril 21-Sopt. 25 

B011th S.nt.1.aa lU••r ReTO't''1Dt raur mil•• &bon Feb l•A"'• }O 

~ 
Voat1r 

~l:enr;te RlTilr Reoord1n, rto.laibaw '41ril 10 -llopt. 22 .April l • Oot , 16 
l.!C.tetu.J.e R1 ••r Re• er11_ag Ba.lnbow Ja.n. 1-April 10 --- -----
llc.X.n.s11 River Jle'"r•S n~ Lea bur;: June 26~cpt . 16 --------
ad.~lo Fork ot klll.a.Mtte £!.eeeTdlne Ootr~dgo a.prll Q..s1p-t . 22. F•b• 26-Sept. 29 

£1Te.J' 
t.idl.le Fork ot "1 ll&aett1 iow rei.nb o.rrtd"' !Jan. 1-tprll 9 ·--------

l?inr 
Uddle Fork oE 1J1 l l.&Mtt1 B.on-rs~ two d. l•• a.bon t .... 7-ll•pt. 26 

fij ttt' 1-ell 
North_ Fork ot Lewi.a IUnr Heoord.in,i;. Thr" mile• aban ril 16-0ot. l2 

Lah u.....u 

•• 



'r.tili!J: !.ft. 'r.!.:lu 1'!° llll7 ~11-'t !:!ni!r.l.:M rmd C~!.rlun Str e1111 ·~\.··rrnrr..,t~3 O'ricu:Tud 
.1.!' 7l'lbut.rtr!ti!i r-; ' t l1l ,/illrJ:tu~tt. ~_-::er, ~1)1..'J. ni:1t 1·1 . .2 .. 

llpril J!.:!y J a,u ,rui:r ;iu.. •• g , ? t·. 

r0111:.i ::. ... ~l!L'Jt 1·)1.1 

1lVa~~ t .;- n . ~ ra!cir.r.::l t.~t1.c-cr;1 turea - ~"l .n. n 0 u ? 0 10 
d '.'c:tr ·c ti:;.L o.!' CT-'ti':.iI: tcm::c !';" ~U!'c-3 .. p.a • '· s s 5 I. '· 

i:;C:17£1. ~,\111~1 

"\'1..1"';'lj'~ tL•• >! nir-.:b·:::. l Onj:'( I'~t•.:.rc.9 n.m. l~ 9 ~ •) 10 10 
••"J(.;.ro.·o t<:- ... ,. mnxi.:lu:: tc.:::ipra-.· tur t-S: p. n.. 6 6 •/ ~ 8 6 

l IC'"'r.: .!!l ....... .. --
,,vor~1·u :.ina c: rn""-,..,"-!:nm t£1:-.r-.1;;r :i t:.> :'t.: :J fl .~. u 7 ~ 5 b I. 
~ ,-v ,: r.:.i;a ~::!!. " f;l.!;7.:!.;'llr.j t:...;:-:r.:7.1:-" tu:.·.:: s p.:;:. 5 " 4 I. s 2 

IITT!7..C rr11{ 

U-:c.1".l!...~C t --l-:1 • c. r.ti-'li='.:.:i:I tcqr=; t'.ll'C.. s - n .~. ~ 0 s " 8 Q 

.u'ILr<i, :e ii::o:: <;. ~ :~~=!:1U1:1 t~.t: :-:-~uz.:.s - J,. r. . :; 5 5 5 5 5 

J'')~t111 f: 1',.lrl"L'1~' lfll.~ 

;.vL r -t, ·c ·=-.. ......... I ~ r. .. ni."!1.lr.1 ~i;cp. :-:lt:.:i·c s , •• =. • " (> 6 6 7 7 
n\'c:·r··!J t i n' of r:::z i.!!.ur.i t ~nj:-:c=-n t urc·s r .::,. I. :; J ·4 ~ ) 

:i0;J:tj Si.lii'J :41 

u '/CT'1DJ t·inc: o~ ci:: inUl'.l k:i::p!' r-n u.i =-c: a - n.=. s q e a ') 11 
•• 1rr:ira t3r.::• ... r..n:ti!'.!l!:I t ?:Of.·"':'r'lf:.:N:!i - p.n . 4 6 s 6 6 6 

l~i~L# !:;; 

, i\"• r .. ,·•: t !r.t.•_ n! r;:!.;-;i:.-:u.a. tl:~:-- 1. 1.!!"cs .. 0 .:: • ? a 7 £, 6 ? 
. 1vi r -t i.;e t~J c•f C'.!l:t ~-t..:m. t i!!JP..::" 1' t.1.:!"C- 0 p.n. L ' !. I. 

,, 
" 5 

!!ill1~1l..!\ rn1:.r.. 

J.-.·c :.~:;t t .i!;i· i Lf t:·" ::ir.:w:i. lm:!.f.'i;:";t t u.:i-p:i 0 ,.:::. u 8 9 9 9 9 
, 7C::'(lj'U. l!...i!.. cl' m.c1!a.tlfi\ tcr..,_"'7'r ntu:-a.:; p . .::.. 5 < , 5 (., ~ 5 

JS 



TI;u s t re:mi W::ipt.t"."l t ,u-u ..-into :-:-e shmn !.n l·'~i:ur:a. i. t ... ru-~i;:" ' t:lth ~'1e 
nt.nn t:U!.l:f :-£,. tcmtpc ~·" t\~J"I.: :i-.; ~he U, S., uutt !x..r iJur<tt:'.J G ~nti •~ nC>l:'LlS t 
ti~ ri·:~r t.t.e:pr r t! tiur c D t.:r~iun, "Du. ru i.5 n c."t~i:vJ -C "tl' t'(!l;·~i·1 :i bct7:onn nir 
ant! "m tar t-u:r.? r ;ot:.:.r to!I 1n u:tc..'1 otn:nr.!, .oltti.n u1:11 i-:. i :o l a:ltl O:'l tJ;Q Jlc Y.tn::ln 
J't!.\'qr n t it::t-!."1':JOT1. T:1ore 1.13 t1 l s11 n cl l!l& c:rrn11.;::t1:';n \..::itnt.cn t bi. r ! "J'Cr' 
t !Opc.--r:rt c...-cia r.t t;w di.ff.mint :;tntl ·. r.~ on :i:ti'.! 6ii.11C tlz!y 1 nit..."1 t..hi:r :1t.nt 1"lll 
l.i-,.·,·'o'.'U" on the :;tr t.•tu:t n t}h?'lj r..11·-;'!!' :J J•.r.~tnr. T.71:-t'ii.C:.:' w '!.i:;r. 

Thu 1·:.l~....t ils illu.:;t:-ol!~ :;t: ·~"l !iO t.C!";ie r ot·.i.rcs i.:1C.ic;;:ta t!~;t tl1i:·:" .. 13 
c.'.:l:'lSirlcr .:ib.l.P \"!!:'ir;t ! \ln in t l t il '(~t: tur t O::iptll':l.W TCS 1'.'hi e:i Mll7 l!p !!X!".-'.JCt t.:1! 
U.'11~cr t~ nt!"i':::;, c::ndit im!I mrtsti::t; t..-;df.ly i:i too tritr~t.":rir>a or tlw 
\llll "c=Ct.te Rivo:-. r..:ich e r th I! 'tri bu ':it:r i L3 ft!' tt~o. \iill..emut to rtlvm- h:!.a 
<r:L:tt:.:r t.ri;:errrtu..~is ~b;.'"Je 40 c . (3'9'. ::? • l'. ) . 1:1:nr jno~n:H.:a :Lwi tc~pt-:re-turil 
rir:c·_r in l:;_nctt n t l"'(;nn Curir.c the i: r-: :rt!:s thr.:.•ur,h Ap!'il S"O t..1~1 t thu nr:nn 
d~ilJ Wr.tp:r ertw-e in rmne o~ t hn tr:.but..;i:r!e3 1:a :; obs or •rud t ., r XC• 1.1C 
l li' c . tso1> ; . ) Cc-! r r; tr:oy 1 , nnd t!lt! te.q:Er ot·\.ll"l' :.t c t nll tt1JJ tri tut r.:-1.L n 
1r.c r;}:tS~c! {I t ab::ut tlle e.s;~o rntn Wttifl{; t ltiD P":°i.·1d . :r t 16 r:urir:r ~ia 
SU".:!ll}T t h:-t. th,q c..l-in;-,;:es 1-"'I lt::::lp.:: at.·.:ro to.l:{'I pltJCll 1:1':1oll lll:itir.;tL1s.'1 t.hrJ 
cl!f!'c1"C:it. tributnriee . Fo:- ea ch r:..ont lt i hu nun.bt:ri ::-!' HOj"':f i ;1 \"}rich the 
:::tru:it1 t11i:ipP.:-.nt ·.:re o :::r:ec.cdot.l Ce:'t.Rin ocll!c:tuL! vi'..lua-3 {A) :"I t. :u'1j' t b:ic clur1n1-· 
t.l\o. c?~· r.11.\1 (D) f -:lr U 1-.o-;!r!i' or r.:...•r n' i!I ti!~~'.m i:~ ~01-cs 17 owl 18 . The 
t r.bl es t:haw the un:i !'·ltTl.it-; n!' tt31t,-:r.r ntu..-c ..... n_eh i s t n bt~ r iurul 1n t} !J 
f!c!;unzi o fli•;c :-1 Y.I':!'!"~ tho t enr..t:r nt>J.!'U t;-f l)i.1 C, (S5. t.n 1''. ) l o J~V'J:" 
t.~c<:,:<led . ·Tho t.~blt.s n1-s'1 r.h:1.1 Uln hiC.h t t:::if C:""l t:.: :"ti-.:> t.!1- t mr.;,l b~ •!X"'ll'!ct't !)d 
!11 tJto s~ut.h S.nnti~ :tivnr , \'}te.r e , ! ;r 6J cl~:rs ! 11 l i)/jl IJ?'.tl .r ~l" (~ c~,_.,, 
in 19fi2., t.h.u t.ti:;.ill'°i'lt:Jl"C Of l Gt' C. (60. S'J f<'. ) 'ITT!3 • !:"CC .• ~i?d !'.i-;o 1.2 h..:w·~ 
ur o :;i:-o per d~· • 

Tho t r it-J.t nrit:G Ot t ftl.l t')!llt::i;,,tt.u ft'..V<:t' 1n t}i.~zs O!JClt.i lnU r.l'.f'; !"C tJw 
prop r;ncd d:!os r:r o W l.;c: l t c:i t 1.:t! uxh.!hit t.tlt:l)ara l:ur e oh::r:--c t1.;::-int1cs 
•,th i cb or e t~~nor:i.lly C•J:l!i!.d\ t't."'IJ t •.1 ~ \'tl t.~ :1.n tl11 :-n~1rc: Yi'btc!1 is. O'"'ti s i'e::'t.:1t7 
f i.:<r s-tlnQn 'lirJ !'!::h!JS v/i lh t~u Q::t t:Uf;t i ,,n . r tl;o S"'ut.:l S:in.Ti!Q l J.~l<J :' . Tltt: 
i:-.!'~TT.llti'1n F.lp~li~~ C:i t > t l1a tm::p~;r.: :.uru t..!' t:~u:;~ · :l't·r cruno 11:'.I f u.ir1 
\!l'l!~t' oond.i t,!.:>113 m:.l a t..!=x; L, 1':141 '~ :111 191..:! ::iaut bo b i 1"!11.. 1:l ninil t7t:.on 
thu nnnlysi:i !a r:i.:'li!ii -:J i• U:{! t?.~ t ·~ <>ti ".,.'.lt:"•!K:"nt \u•c :; 1n rrti! i :!! r:l l~kc!J, 
tJnd cin t l"J:: p1•0.d:l.ct·i )ns r.h! oh "\Ti l1- ~ o.ntlo iil n 1-tc::r :x.ct!.·,;) o t the; 
t l:tty..;;•-;turb !'!f tJ -.O \'Tllt{)t' isw..t! lV: frm t!;r; fl!'~r::nod rt!S<.!r-11'·;:,ira Un t~lU 
:illll'::;(! t t.o f(i •,•c::·. 

F'c:-1•cnot c! C.l".:!'li;_cs in ~ t.r~ c.~:i=.1ti:ins }'c;ll--'"'r1nr. 
C.1nstruct i ;;a :).f th<: U'ttl3 

r.n ••Jor t.:) Qb;t..".L"I 11ntn ;;'!'1 tl:u -'·'"!11! C5 tnk!ru~ f:'l l'l.CfJ i:-: i.°l11ltY;.·:"l~ed 
r.:ite ·::, 1·'.:" • :;·1 TTl"l't r , .. u i-- ol" ; ... • 'i.- • ·11 -:.hn r·:-""- :!.!'ic:.n:.. °l."l:- r t· · ~ml 
1 5 ll l 1~ .t:1 .... .~". '."' 1 (..·~·:--- , I J.,l !:..: i i\.!i:.~ t: t:; ':1r:!. t )j_"~ •• 1: •. na 
on !' ~.:- •· rro r d 'J'-1 .... 'T..-.1 c.·.!lflr.1-•· r 11;1;2 . A r:J".r.;1;~ry 
c:<:>JJl.n-> :i : c<:r.1 ' . '71 . :-::u-"'l. _-:- \• ltl!'r'.r.'31 t:-:'<!l!6 1 n};i~'lt~t.O n ni:l 
scho:"~ .. ~·!I •• <-'OT:~ ·l u.-~ n;:...) t. r.J•J.r:.,y;;. · ~ oi ·vi::-:- :.n 'tl:a n·irt.\.;l ... t:-~ 
1r,t.ir.h r-.i ·h~ L1: c:.~idnr~ t :l h~'ID ~t..,"!' ::-:!7.! .!::.t.1nn nir-:-i .!.•·r i. l tl:~n.., t j1.r-t. 
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s 

T!.!U.E 17. n. Uu::iber of Ill.ya ¢:) U'h1c:b the 'Nt t e l" fomperat-2.e or Str~•-=-• Eueeded th!! 
Stated A:ounta !'or A:r; ti .. n.&rlnr. the tay, aod tcr l? roure o r ltott pe-r 
~,. l~ . 

• 

April ,,., Juno July .lug . Sept. IJc t • April May JUti• J•l:r k.:G• Sept. Ovt . 

... .t..n.y~y •• noura or Q!lr' pol" te,y 

)lol"th S•ntl&m at l'l'.ltro1t 
. 

t~o1·t.}i !IAnt.iaa llt Dct.r ott 

In rooord 12 19 30 31 25 30 7 12 28 30 31 25 }O 7 
Abon io·c. 9 29 30 }1 25 I 0 0 It 22 31 25 20 0 
Abo"• l }• C. 0 0 9 31 22 I 0 0 0 0 21, 17 D 0 
l~bo.,e l l> "C. 0 0 0 10 I 0 0 - ·- -· - - - -· 

Scwth Bantlaa at S-.et Ea13e twth Sant1a.::a at"otSWe• t. !l=-t 
l.c rec:ord ... 7" 7" , . 31 ;?} 0 16 

~ ;; ,. ,1 "' 0 
Abon to•c. 1} 27 30 31 31 2J 0 10 JI 31 23 0 
Abo•e l}•c. e 12 2B 31 31 17 0 3 5 21 31 31 15 0 
Abo>o 16° C, 0 1 7 n 31 7 0 0 0 2 31 .lO 0 0 
Abo-ve 23•c. 0 0 0 10 10 0 0 0 0 0 7 0 0 0 

Uo«en:lo Ri-ver ~~ nalnbel'J' MoXen:.i o Ui'f'er a t Ra.lttbow 
ln rooor~ I 16 I '~ I ~~ I 31 I 21 I l~ I 0 16 I 30 I i6 I· ~1 I 21 I u 1 o c }l 17 } 0 A~on 10 c. 0 0 4 iry 9 0 0 

L11ddle F'ork at Oalaidl";'ll MSd.dle Fork at· ORt:t it»F"et 
ln 1"9CG:rd .. )V )V ,, I }l 

22 

I 
0 12 y.> '" 31 31 G< ' 0 

11.~n to•c. 9 22 30 31 }1 22 0 5 IS }O )l ;1 22 a 

:::: ~l:~: 0 6 18 }I }I 16 0 0 l! 5 ~l 31 9 0 
0 0 2 29 2} 0 0 0 0 0 i5 lb 0 0 

~wtS J?.lYll!T lmrl• JU T"Or 

!.a record u, ' 23 } I ,a 12 14 30 30 2} " JO 12 
17 fa 

,-
Above 10• t • 12 2~ 31 }O 5 9 ll 2') 2} } l 26 l 
A.hove 13• C • 0 } 13 2} 29 lti a 0 0 7 23 l!, I 0 
1.hon t fi •c. 0 0 I 21 17 0 0 0 0 :i 10 7 0 0 

',,. 

I 



~ 

tADL! 1e. The ?ltlJ!\b•r c.r Daya on 1'1?'-.ich +.ho TILt..r T*lttp•rat•Jre- or $t!'e1=.9 ExePeded the Gtn ted 
.AQour.ts tor &!1:)' Tl..'!le During the Da.y, ·~d tor 12 Uotln o·r i, :i,..~ pe.r Jla!f1 ?Sia • 

.a.prll 1~7 June July 111.fg. S•pt . Oct . .A.pr.tl r.toy Ju.ne Ju ly l~uz. Sept. Oct. 

A. • .ltt<t• t i m" ot ds. _ D. 12 hour::i or ~rs n!er da.y 
N ~t.t1,:11 o, c; rolt 1rcr\Jl Siia.Hll!!l a:t _tral ! 

;;o record "" = 30 31 31 30 Z7 24 o' 7" >• >• 7• Z7 
b~.,.,. J 'l0c. o 6 1ll 31 31 :;o a o o a 31 31 23 o 
Abo•• 13•c. o o 3 25 26 6 o. o o o 15 18 o o 
A~-~e t6°r.. 0 0 0 2 2 0 ,!) •• • • •• •• •• • • •• 

S.:111t.'i S&ntlo.r.a &- Swoot ltam.• .tout.h Sa.ntiam e.t Street :-la11e 
In noord 14 <o 30 cu 31 30 · 2!l U, "" :>"' '11 w :/-> 2B 
Ab .. • 10°c. 5 20 30 21. 31 30 211 2 6 :::ll 2L 2!, 30 zr 
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i:; l•l"llnk, W -3r.d1c."!tL cilt 1!!:JU"r<:C'..: f:1· m thn c:;:i t~1 whlcl1 t ha: inst.1-~ .!tr!. m a 
i:: t tn: hcd . : ho.:n 1 r.-~s s·ir..c vr-r i " tiC.)l 11t Ula lnni:t~ - r t hio lint* r!un t > 
r.dd.i ti:)nnl n!'::rinltl""f'U r.ntl ~l.:in --e. ti in unt!.L r t -unoi-·;:, but. tt.u tle•;tn. t!••:ls fr~ 
t....1-iL nw!?ourcd rU.:J;t."lnc~o "'( :"r Jn1 mn t .> IJt. rt ' c. .__: r ;:-r: t.: r- t h..i.n 5 1:.r 6 p :"' cr.r.t. 
0:-nL tl;.:::l,!"lll'R.t Cr l'!t':S t;r~durt.t:U t. f.i. '.' t:- lcnlti:J ,,t_ o t!Qj,l'Ct. Cont!.-r:..cl~. 
lf~Ul'rlly 1.'h\.n t:tl'.itl& :ic si.:\-. i:- ltxtf~r-nt·.u-i o, :.t:.;-. ott.p:::.pt \'l'IS n:'(~1J ~ > e ;;J'lc-u 

·bocr·:r ti ~l.:l ;i t. such .tlv;lt ha Lh::t t".:mr...c 1·~ Lu:·.._ c!i f.f.: rt.:noc.~ u! 1'lb11ut. 1 C. 
\'1.;r u 111;t~m.;-<l b-;.. t;-rc-011 .:r~t:oc..s- s:...-\J l c •: •. l.s . i1t l.c ;· .. r s 1.it.tl 'IC1 r rur t t r.:p• ~t:lr~ 
ch:ncu:; l':-!tJt <lcptlt "=Ctli'r tzd, this ~ ::nt. dut; rm1r.:it1-:n nt 1 • .-:- 2 j:.:.a~ 
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ecc:r( - .. ,,. ~:- t,,, cc~id.4..rd cr:.ly =-• t.(.:-.~t.1~..-0 c.:1 t_~-=-- .. s:-:"t.:. 

°i::'~ ;:r!r.'!1~1 !'!t'~T:I ~"l'c lx.:1.::t 0.:::SU:.C:l t:> 1."":il\:1..-:':.CO t-:~ (!,.,- t4 
,.~ t..":t. :.::r!':ic.o !.-:·c: c!' r.'"'.::i 'l':":"t'":" !."1 t~..: ":"':l,X::~d r i..Gt.:'"·":ir. ~~ ! a 
-;!".-..: -.."?"t"~t:.::.l L-::e!"l;::to J~ T:"!~" o!' r.-::. C"ti.;.:- n-:d ~a o:..!l ::- ! 3 ti;:.t d_c~ 
• - • L"' .. - - , .. ._ . .... C"' .. '""'"'• -"'·-. ""'• Cl'"''_. .. ..,.,.., ,, .. ~ ... f' _ _ _..,..._ --v - ........ _ ... J... . . ···-........ , .... .., ~ ....... _ ..... _.,. -· ·-~-- ----

:St..!;:!:i;:: ~~ t:'!O rt;Oc-:-ri.1r "' r :":oU:t c~ l"'"'t :-1.r-c tr..:? '"'T.t .-:- :..."n..!.. :::-..,:J 
~ '""""U'-!"31 ct:~t-M'td to r=-~v,.t: !r.~r<;r.:!er.-:.l:t 1:: ai~!.1nc; r ::.::~!::-~ , 
f:!'!•,,, i:-::~ !:S!Jt:""r d t.) r:\.\"'I!!, U1:":U..:..::r.c;1'u:J!y 1."': \hG prt'~.;_:! r-::s-:-73!:"":3• 
',;::ia r.s.::~ii!!n r !"cbnt;l;/ 1• 1:ot c-:~i~l:t .·~:.:.:1 d . :.?:" r"~ ' :""'t::.t:a. 
~t'.J!!tic:: :a 't?-.. "t t~o ftCW:'.: :-... ol.llt. • . .!.:!. :-.:1 rt C"".::t. ;t .. !.~!. 't.;.tn:cn t ::::t 
dc~::-J.nr:t t7 cnt' -,!' !.h:J ~ t·ot.c.:-o r.!.:I~ :'~:! tt".u C"7!'!:'l. .. ~":J c:- ti'!- t-t: • 
._,ee~r:i;r:ro-:7, t.'lo dt:Vo en t :11el'l ' t .. :- ' ::::1. :- U:.'ln 16" l!, , ,:.;;_·1 rc,...e..ii 
U:J:J rc.a-:nctr cutl~ts prcbrt:y ";:.;.l.J b:.i to- ~·::. C.:1 t!lc;o fl't.:~n:.c;J !..vi 
:•r.t: c :!b r.r.d tr.cc~ 1n :".'ltlo 2 / . 

I~ al~ !:s to t.11 n,tu;l tht1 i ti~~ t c::r-er ti t.\J"c ,...! lhn C. -: ' r-:-t-.!t:c-.:-1!:; 
IK.~ <:t.:.d r.a ~i;e. t"":"X~uti. to w:Uch orl::=n r::M:.o.ld. tu nuu~.ac tc.d. 't."i!.! 
t.C.:n:-:"!neo c!' eo1:-.on t.'J hlth t.t:r,":rlt·.:: a t-.. "'o r.~t l.:.i.n t:d..;._ir.::ikl;:; ::.
vetnt.1cr.t c:.1 . tt. i :J t:-r.rrr"n, l~C\"to~·cr, tit•t t . .c::-)~ r ~·~:.;r, t clt; r'"!iC,J !n :..:t
!'lw-r.ced bl· o t..'i r ~~r.:iiti:inn imch "'" cnn6i~i{!~ c!'.' thu f !G1i, co!lc•-:rt:::-,.t Wn 
o~· !'1uh , ,.·.:i!.u.'!· ~!' r"l'ltcr, rrut C"C r:~d Chl.1"'..ic· l crr.ti.::;t o: tl'l;; '·tc r . 
A ti" !'L:}' lD\Y \ ..... lt:d rc~1·:1J..'1.,:;l.V kt: II t,.I.::': 1:11.l .. cttd ::;.r 1:2.J ;:n.i:1.. .i!.~ 
r ... -iol.~: ::iia . ·~!:t eal •:r:t.•.:l ti..r.r,•r: t.i::o o!' !.ts° C. 1.~.:l•.:.dc.J n~t <'n1;r t:."lc 
liU!'f, ~o . c:!r::ulr :..t.'1,C lr~·i.ir of nor :-17 wd!'er:: 1.m:;;-..:i • .,t·wr ( t !<.J 
oi:i11Jr~n1-:, 11 } , t~t rl:ta fl p.: rt o!' W1rJ tt-.o :"i".t:li:i.r: in \1!1teh t)",o ~ .... T.pc ; ... {u..""l: 

or.: r.r:<:o r"i:id!,y n-.!U1 do~tl~. ,.,...4;:"t.f:r-.. . 11' r n~!r)i ::l:r hi~hr·r tti:':J\':::-t::.."'<'.l 
IL: :I btx n :sr.:1.teii.;d , 11.ua::ic;i:- \Tl'JtO !'.Jr t.lw c!i.ir;tliJJ n!' t!-.a ~ur!":-!ou ,~·:- r::: lf::.;;i:jr 
r<OUlcJ h".vi.: 1;1,,;..rn vt..t !n\:d , J n1 t.."iu C!l!".frJtoJ d.· t <.iO c:i \"hl-h tJ1!3 r.:-.r:i 
!.: j'Ur \ .rcultl : .. .,oh t.!1.Q .,ut:ci.u .t'O\ll<J },":·.:o U..t.r. 13ir:UJ'-•lli.1. lflt1.::-. 

1 r.cii tJtfJ rrcoc:J!..,(i r.:-. l:;u!.:s er n.a!.r.-.:ir t c:'.i;'l>.'r • t :::-r.a i~ ttr.1-r:i 
t.~t, r. t. l'·"Ei°t !.Ji !l'll:4 ,1i;.: r ,,, ~to:..il.l , .... t.wr ;-• ::::.u:- !.!\ .. n :u0 c .. .. ~1~ ~s 
>it:-:dr::.t71 !'roa t!l rc211:-v.:!:2 dur ir:{i t!:ti :, .. at rt'!n~'i .,r r:~ru bi,;."'rr u t h!= 
s c:nt:n CC!:!f.J lt' e;:--ni.~u. :11 t!~o 1:~1$11 n: tl:ttt llt.·t!"~!t , :l·:: .rt~ Cri.:.i~ 
a~ !n1"1kout. r oint C:·J:'.# t.nn c:!J:t ·.:.r .e e r t l\'!1 \r•rc. ct...,r -..d - t ::-:- •-!t.11 t 11a 
I!·~~:- !J"..!lt":.1 tl!l:.:..".l-'!.;; f''l:.!.':.d rl"~!l;~Q n r.11.\.;J cu~.::·.., cc.r:'!rc ~ 161.c c .. 
l~::-.~<>:t.:- , !-"1 at!'Lf!t.17 l~t ':" ;,-;,.. .... :-3 cue!\ rB :,<;)/1 i t 1a ;-IJ~ . .tli; L'rt. 
U 4> c-:;-;.~1':! rt. J••.t:-c:.~ r:;d L .. .:-l:o•1t. f · ! "'lt. ,-:., .ld uUc:.t.:., t.X':1.cd ~= (: . 
';'.;-,!' s...,._, t. 1~<:.U <:1'n en t :"L G ·r1 ..... ..h :Jt.nti ~J] 11.1 "I J: r , .... il!.!1 rr~ :.~ n ::m·.: !i:::':!.OU.:S 
I=JP:eo:. !.n ~U!" t•-!f'Jrt;.:-t~:s . L1 :..~:, r.s ;"'"0"$:- lt. ·-·!":'!I q-.:._-;.,. cst....,i:l 
L"::" t tr.<';;l. T ~:'"'O:'! U-,u c;;:i:!:ro!o:i, c.t ti;; :-..-t;,;rr.o 1~C·tl:; cxtct.Ci:-..; ~~ C. , 

~7 



· · 'J ' · -•u .'~~-- ...... r'"r>,. C7:!:,.,..:_,, ---... , -- ..... ,..d ... "' ,I"" .......... ~- ...... ,, 1:-........ """" .. ·--·•··• i..·• ...._~ --=-1..J..-O.• ..__ tW~ ........ , ....... --·.. - ·· -
inr:.c'Jt !• t:o r.:-:'C'I. t.'). 1r-c:i:-~-v.. tl.::: rit.·.1.:-tlo01 . I!. h.-, t- Gn nt n:.!~r-.:- d r• C"'lt 

t. · t s~ltx:'I Q su::v!.'u ,....,~ ~~-tun-:t C~)V\.t ~11 .:: o.:JCtr .. d Ct"it ic'".!. 
l ,.... r··· r -· ,..~ , L.O C ~ .• th-.- .... ·so ._..,,_,__ - • --1"'11 .... ····~·o •• r.·• c·•-..... .... .... .. ... ~ . ~.. ..... . ....... ·~-.......... _. ""'""' . . . ...... --· 
u.;.:;t":-""' c!.t!:-::tlo U ~_,_7 c:::i t'I. :r.: ! :X.1. 

ro~'!.<!.!"•t~e:'I ~:s ~::i r;=":_:i t10 ~ ;-~:;!ti!!!;; :~ p-:-_\' r.~1~: t.-,,., 
l.!.;"!1 :- t:.~ :-:-tur e! e"- c..:t!'l.T.T r...~ t!~ rTt'r~:c :t r : :""O'~!.:-:J t::r 
::. <..!..!'~:· \.,;.";:i nr <'-t!":"'.-:-:~: ~o:C-..ll·a o:- C\:,i<"TI a .. ..:-.u i...""::.2 . ,..._ r ,..,._ .. ~ 
t..:. t. \.J l\oi u:.irh-:. Grr,rt.r, :..."l ac~::~:.or.::1 :··-"'~, e! '""!"m C':t!'?.r'I"' · t t~<:.;. 
:..._t:roi\. •'IJ Lttk ... ~~'t; Pt!.1t !"':.~:::-..=lr:; r:.1~0. t;..,, L'l!..~1'".:~ d t'7 tel:..!.=; 1.'1 
~ .. no f(I.: 1"\'.::i~· :r n r:-"1:-t c !' t.fti<: T::'l-k.::- U:J.::t. 13 oe;:•.~.i.lCd fc-r r- lt .. :all !'.J:
r.r.·::lcn:.icD cl."U:-!:--a .11.;.,;::.:;t ri1~ g,_~~b:=- ;:-::.d d:r,'!."ll: r.,.!"•J :, ~·:!l·1 u-::n 
ti\(.! ty.~rr'!": C::'Goll: r .. c;.,.!'Vl!ir~ ; \!:?!l:•.,t:!' rcasiUi: l'\.!:J.d:f r i; 1· : 1• ~L t".'n 
1~i3C.':'\"0!:'4 lro-.::ld l:: t~ 4cr (.· :;r: th1.1 1'1!t1·1 h le.ht u.r t.:1 d · r..:J oo re to 
p1•Q'vtdi ... 11t+r • t:iit.d ,,.~:':l~C;J . :J._!t~tl,,r o:: t?lc.•ou aor:"t. oti -.·ei r .4 ":'lU.:"i.ID c~.:ld 
l'U. rjiplitxt ':"I tJlO 51';'1)•.,,t l!aru. t'Y..:;C !."•,-ei!" . f1 rid.1c.tl O!-: :'lft!l $.)l Cj1~ l"t' t!~:"t 
ccnt.:~11, u ' uulit lx: rut?'!~:"!!d t ·:> r ... .Jrrn!.t t!--1J ,. ! tl:liT"'\'rl"l o!' r::'l:r "" c'!. '""" t~?' 
frCT.l \Jl•c. l'ftlO:"VCir. :t ;o .- o.:-uocl ~i. .. t. thtJ h~l1';1'1t. c !' 1.1"'11 ell"~ c o; _td 
:i1t.. I;~ .:r.t't"\Jl"C..:d I~, er·l!~<i t !: ;:; :.::itir·l d vil~rr+· r.t i:n!l& !\'r l:Ji!.dit:G !.:. 
t:.1 l~o !J!'!. ho irht , 

r'lL lrl: :--.;.:---; ':'3 er : ;:.i :-_"1d l"J42 :.z.::1!:.d· d c.=:::a!:! r.t• --:-:: t~ 
t'...; r-!."\1 t.":> e._ :.!eel ct-.:::,::a a:..-.Lq;~~ b:! "' .. 'lta. r c~ at":-:""'1' • .::i.::.::- !.t 
l:rs rc.es1t.1 !?\ tJ: c .. .::~ .~ 1::-ti-: ~.-.Z):' :""~ .:!" 0 to =~--o:.!":" t.-..:a :-::-o 
:-:·1~ d :J·r! to f:'· ::!:!: !:'!!... __,.:l ~~!!.3 ~ ..... f!"}t-t.!· t... !"'" r t',.'!" s r!. t!:-
! ·1 .. l. er c;~c;.·:-c. :.':'-:l:l e: .. --==P:.=--~ _._.1:..: ... tt11 :-- is r\""!n . -:-:~: 1. :::J 

u: et, c~r.::.::31C:-.o rr;;, r.c"::.!tL·- !':'U!:. c..'l_::1'! l ~~ #t;l f"-1 t .. '._ .. :-. 
~t-.:J: d~nic 1.. CC:'..bt!i:wt!:m cl :;::.c :--~ ~~tt.:- · : f,..,;,:,J t..:J v. :·; !..'l :"~"l!:I 
U1lj'.:'\ 'lot.: l... '• ~-n ':J to ::.-:-1!.6• t.u r.;:..-..,.:!'i!.1 c .. ~c ... u::it:-:' :-.. ~ :·C:!.:1~ ec:'l
d.!tii.r.n 1n ~.n l.!1:.1.::::,.r!::,· :.1 r S:.:-:--:~i: . 

!°i;·r1;"'l~::i T"t.?"t !:ki;n l :1 !"! t!t:.>.-:iti.r r -rntr1·r cl.e"'$""1t: l.'0~1..~ , rn L~
• r!i• :- !"!!'\i'c~·:i rr:·tc:r : .. r..,,:<.:J •·:.~ t: l:t-tl nt dc::,~'?'lo 10 t.O ~5 ~ t rri·!"t, 
l:'.lt. · !'t.1 r ;i<c·.:.t!.·..:- \' r-il"t~JJnQ T'-.T'~ !'~-.:.nd !~ ' ""'0 ·~'.~l"l ti) t'"!:<1 omr-1-~ n 

·111r'J ~ .1' .~. t to 11 dt..jJt..Jt ol' £1{,) ! 1.\ t r-r1d ~h1.r• "!°t1. 1• lO t r1 :!5 !'.r.t. !f. :-t 
1:..1 tt·t b:'lt1.or.- • • ~1.l. cht.r.:icn.:. tl'l t•....rn~"'lf\~!~s 1 r ·· Mf'd in n!'l.:~-:·drnr~·l r!t11 
ti' 1•ut·r.d rd nttt.,t.s\• ci' t.l..1..- Ji..':!.l..r ie~·.!~ t • ... t:J.t': I~ •lth oeoci•t!-:n 1::;;r,}, 
r..o.::t •c.·~::o• s ~. •.!.r.; c.:;:.~·.:c!cd !:t ilii. !'!.cill \'lit..~ t.."1> ri-:1 t l' J'(lt·:.-·t~e 
'· :,i-..:! p:.i:..n !. • 

t. t!::.. b.t!.."".r. .. n(; "'! tr~ ~:r;c.ctir ... tio:i. in "i:tt,", '\ m:.,,.. :- ~! c'.::c:"'c ... :.:. 
c.:::atit·.:.1.;.r.c.:J f:I.::"' ~!ft..~ ~c:- !!l &-.\"t::r· :. l Y..· o, ~.;.~ ro rr-c~1c-.:-:· n, 
n!f'T.i! !c· "',t r-.ct!~'!.'.l .-,:::- r.J=~~ ~l ~-::t.1n :t- ' ~st-:!":'\t7 '! t!' r:r:""!~ !:-::.1 
~.t.~=~ a.d, t!:-:: tr~::!' "-~ r.:::-:. t":>rr! d c:.:.t rn ":.""':..,r c~- l s,, r :- :.n 
:"'-· ":·a:~ ~::- ::=.::..~1 ¢..:-~~"'t.s, ...:::1r.1•, :"tt:-.t.t'l.:s, t"';l ~t:6-:.·i! ,, ..• ~ 
r'-ci.;.lU !:;~!;•:.!::c :i.:::s L.~:1 t!:·~ ,. .... l"!·,r. r-:o:.:..."lt3 c;ut.• i:~·'tl.1 l'y tl: 
:- .thc-~3 ...:.."?l<r;"~:! . t.%!!'.:?~ :.?.·i !J•-=:}.l.i_s ~}:·n r .. x~ tf'I> i.: ~:.:."':"! r~ ~ 
c.:c·.=.1::-.2 :::-.G~o t:··ci_s c!' ;::..ot:z: ?' .... us . ::· .. :- :- :-.rL"l t.: b. ct'""j;!!- :- :I 



tt-~ n:au!~.1 e! dc:t..:t:.1r ..... t1.::ut:t 1.nw!~ disoolv•d C1$n,-tn, h;i!~r,c:"I !en 
cz:i-:!.rt~1 ti:n (pH) , c-r.:f ::utlt)•! ~c~~ illPl1.."\.1~y. l?-.1.. t!r3t. C-.-0 r.ra 
r::c:t.cr:s "C-.:\:. c:J-.::.r.&:a r:it.'?. t.!~&iccl. Qn:f!t.i::"o.2 !., Al.!. to'!U~!! r~ ,.,.tc:-. 
n:.";l\'Cd C?\7CCR 11 p::"J.CJ:cd i n !.W !i&hU:j l"J'l.l'D o! I\ l.rb. C!" r ~:--:et: 
by U.i. p~t.::t~T.t.lt...t!.c tctirlty o! :"~'!:tt.ic _p.l~n:.a c~ ft ~:io.:..:.t. of L~ 
c:-:.·.:.f:-c.o:.i:..""Q of c:::rh:l?t;t~te:s , '1t:t pi! !s !.. .. .!:.u.cr.:ed. b7 1.l".o :::£.t~k-ll.s::t 
o! tc~"l c:U: . .,13 ~d rl1":':~ rr:-...i b:1 tl:!i Q.JC...,,. ~!' crcrntc ~";t.~r-!..'1 0 u~ 
bct.tc:l or 1,:"J t..'Y! r.nt.c:-. ~ r.=tl~l c=<ll,bl' nlk.."'li::.1t\I is :-~ l1"~1vill.7 
l:.'1'!':1.>c~vd b:; p:-:ecssvs o!° ::.et.nbo"!1=., ns !~ 13 lr:"'cc!7 dcunU.'1!--d b;; 
t?lo 1:':.0:TC"lniC t"_riu.ri'l in e:'.)l Uti .on, r·:i1 1~ t.hw doJX,r.tl1.;r.~ t.:;.-tt:"I t!~o &Y.lr:.» 

or· :t.;.: rnd tl\1,1 17..;oloc.1cr-1 r.ntu.r :: o.!:' tl:;;o count.rt 'l.l11·cupi 1rh.1:.1 thl r:.t_= 
!'lc~·13 bt. !'":ro it. i:t at:>rod. 

!n Q}} c: tho r~:l:.!t"VO i.:"3 ot ·.::i:!.i'Jd tho d1'.:J~lV(ld OXfCOfl CC!1'!:'Cntr,'l t .i t <:1 
w:pr1 fllOd 11.3 p¢r eor.t ~.r ,s.i~urttt!on (c::tloul."t.~.d ~ith corrc•r.t1on:t fo r 
:ilt.i~urter) f.'Md bir,'.1 r.t tliu ::~r!:icc:-!:rec;:1ar:.tly 001.""..J i:i 1.XCt.:30 • f 100 
pf)r c..::~ti. ':'t.u vr 1·1nt.11n l.t!tJl ~c::ith \"l"!:J :i.u1.tc u.r.~1.:dictrblo ch.u·il'lb t~c 
:rur..::u:_r. In 1Jt• rr..?!'lly fltrflt.:!!icd ~ti!ioi-~1 lrl:cs t1.1c l•P'(.r lr)'IJ'r r.l'1.'; rs 
brd e~n21tcr:"\bl:r lr.Qn :!~r.i lllt> -.c:r .::c:'1t a: :i.1tur:•t1cn . 

Dl J'l'":'t., ;i":- :illi.c::a c !' cx;t;o.;.t 11"".'U\'Vt", t."lcrn TT9 l1tt!.e uni!c:ci!7. 
fl !CO \JU'::j".l.~' Q!° C-.,,"C.rn (!in!...-iti.:.-:.!:m t."!.tb dctth rro> :0~ in f~'"'U?"O 9 . 
L1. eno ri.= r·1c!r it rr::r·.;-., ~t. £ hi&h \•;l!.:.t .:"rm t."bl.. au:r!"r.co b ~c~u! 
JO f c;4. t lt.1:-:!h, Ut\.n :7.r..c:!=.1...- c~.::l•-.. is c.o. ,, lo'!f r.:;»;,:,r,t. (o~oti.-,.e tl" 
t:.:.ro), r~J r !'t.• :- r ~._n !"Lut. G:;;::t.!l C..: ~:n CX:'C\.!l-::CGr \f"lt.f :-, tt'.!s c:::r-
Ct.7it:-.:Uc:i :)~ dJ~~"d m~~:l !..~!':"C"::a.t.Z rt !.."I r.~ ,v .. n t'XC-.:t.tb (!::i 
i:-rts )1'.:" _ • .,,,.,c;:i) e:~t. o!: ts. sur-~:u 1"1"'-:" 1n r.:cc;.ssi" 17 (..:c~~r ~r;.ka. 
!.'1 rr.otht.r, !t. r-u:s C!!~ :'!..;;:ll::-1> L"l '~.~J' :t'~ t:-;m :r.·.)C:: I tl:".n: c...~ .... "!!t . 
In 111.Ul rr~~hr.:- !.~ !2 r.! c U:.5 :-::.;; l:-!-01 r..la-.; d.::'m t;a rte.:!. )0 ~ t C=::r~h 
c.:-..d t.h:n in.en .. !. s !.n c ... ~:c:n'V:"""? t.i.an cr.~:-::1~".J.Jl:i' l\lf' t.I" :-:.:in. !.l:.fin :UC p.-:-
=~nt of S:'!~?""'t:.on) , f (lllOT"W b;t P. :-r-;'!'!:.:\ di.olinr uit.Ji dcrth to 1·:'\t.~cr :CT' 
-.·nlu1.11 nurr tltu 'tloit.cn:.. !n rt. ~t:...-:-oirs "·!~t'IJ ru;;· ri:,t1b!7 l'l~ .. "lt"'? ir:c:-c sc:s 
::r dt.:C:'C"::u.is 1:1 di:iselv:.d or.j"&.c:l cc·~iJw:t:-rt.!.on \'•cro ciJ::s1.1··:cd, \.be: ?JU.ddcn 
ahnni;u o:our:ud !.11 t~~ thtrm::icl.ir.t? !'tt!",:itir: . l:t.it. in ether rrilfic!rl l ...-i:c::; 
tlX!l'D ki:i;:1.1:-l" tt1:"'tl s~r-"ti!"ic:-:timl ~r. t.iW r::\t t r \'l:"IJ isJ.::!.lT'T" , no £-.;ch 
\

0 r.r1r t.icns n~ d1ot:ol·:rd m:yr:.en c mi.contr rUr:nu i:i t.hin oi!"."l t...'\ \ t:t'O ntitt.d, 
le r.ont :-cl U\l1 ir:r.~un:tints ~it.ii tht.mnl :st.:-'lt!!1Cfltio:i \'ll::"U r.101·0 
vuirib2.a tn d!:ool'l111tl cxycr.n c t:mb::r:.! t !m:i tJ.t:ao t.lt"'t. d!.d nn~ atr1rt.1f';. 

Tr'.o ch"nr.oa in d!,e:;l~d c~'i,;Qn c.::n.::c.ntr.-~o~ in tl'lo r-aoa:rvo1ro 
du ri:.& tl:i.J 8C:'ICtll'l !l!'.t'rl t?~ !'l t there. !3 P c;.;-.!1:-.-..::l rrocuso f'! doccr:rc:sitie:"l 
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vr i;;·:1111. .;t r-:tifi·c:!.~.1 p:- ··P-":"-t1:".:). 



't'hf' '!.r::ot. f :"""Y'r.::!.o:e pl::-i. ;?;.• O.."le Ul.ot. cn:.lo to:- l~., lens:t 
r.c\.l! '!t.nt1~n <t-:" 1 :cee. t ~r; :!t-~:i.s, l"::d t .IC CT\O tt:D.t. :!o I.Jest 
,itn-Uld to !?'~ !' .. ~rC'.ilt~~l t·ra:tlCCS O! t.:Kt O:c:::n • tn:h L.:.. ..,"11?:.!l!~n, 

:..s u cc:-~!l~o t?~ ei ·:-t.t:G=7 f!..S.i to U.c a:'tUl:t \:.cilo• t?:e :-e,cr.-e!..~ 
;-,;,~ l O r!\li1:t('3t.e 01.:-t_!!c.!.:.!17 ... .,,, -~ l!...·t. r.':~ll:• 'r.O~l.1 M"!'O 
Ul(:<ltt.::I ~;.·;,i~:J t l':.o c:::t s:tcs. J.:C.C~;:t ~ C:-r:llt. j"...: r'. C!° C.f' r.J..:: t 
l!totl '!Jut. n .. :-...!Jll.t q:-.a\#_. 1.e:t~d t.'.;o c.t.;:i ai\A.a r.ow r:o :.r..:en !'v:
r:·'"..~!!e11Jl r.ti:p~;tttbn, t !:i:s plc.:l ..-oi;ld cnll re: r glrtti·:•l7 e.-.ftll 
!:.ot::r:n;u:s !.a J::st<;hc:-:-;r ~;.s.c:.t!.e:: !or h=:~!...-it urco t!M !':7. -~ 
f'¢'\Jl-d l o n'1oc:>:!::~·, lt... .. £1·: .. :r1 to u:p::.:-.1 nntc:-i12lt;1 t....,R !'ttr.!:!:!r o 
!or r i..• :-i.-i; \JiL .1'1nr.~r:..!r:cs :i::i c:-dur t o ccnp~.l';D.."11.L: : (Jr tJ'l1_ !.o~t) c ! 
r .. itu..-&l :-.• nn.n;; CTI:-:». J.t ti:i; p:vsc:it t!.t'll"" tJ-:u !'.::\1~(,, .:·linr.o rr.rrr<:d 
!.n the h1't~11c r!.' o llt't: 11.b• rn..tt;:c! r.t :;:->ne t..1.Mt .. dur1na tJ.o!.:' !'!.:':t. 
aW!tr.ltr r . Til.O tin.c;r.rl1:'11J3 tbcn r cr..:li!'1 !.."1 t:io ot:-tnn ur.lil t.:in foll.mtin& 
c;rr1ne ba!"a~ mlr,r~ting to t !-.o oce:in , lt bn3 l:c1.n c'.10·,..,, t!Ll'it ,'\ft~:

litor:r:!ol"l trar1 ~he J1r-tc!lo:"its t~m f ingtrl!np.:i bccomi'l TTirt 1.l~· dlD-. 
trib\lt.<.d 1n tth' ot:•.:,:w., 1,;v;..n to co~.:.idl_.ra.Llu d.iat..,nc. fl \! f>3tl"\~r.m ~:"-O:i\ 
t.!~u po~;it e~ l!~,c:-~t!on . Ce:'.i'lttlt~c thtt ru.~ to t!Y! ucfl=: ~lo,., th~ 
rtr;t;rt ... :ir dtlru:I ~i('rr!nr( t."OUlt! 1t:.t!.Xinll:1 r 1.::!.UCJ t.ht cvnil.,lllL, 
cnt:.:.:"Al Nt.rin;~ r.:"{.r.. :'.> r.r• .. .':.:.:tt :itteti.~ t.!a. rt~t:i in~ni: 1.rca e:o:-u 
llLA't!.l; !t rcu1.d tc ""<.e·~or:r t Q rc t:- 1.:l /l J.'":'t c! t.l1· t!nr'1:-l!:ii;a in 
Uw h.~lC~:"7 f.O!'lcl4 U.'"'lt!l r:i;;:&t1D"1 t!.nt . 

":?1!0 ,.-i::i or es~~:!.n!;c nll o! t.~ c!.... :-~tc:-;/ !!:!'a to t~ cr~-es 
L~lav ! .X rco- :"':'~!?"a is t!z"IC~~- U> n C,."'\.:.t.t.r u:t.t r t. t.."".:n e..v o:tb:r 
plc.."1 1."pc:t a:~t!t!~eto:-;1 t:_'!!:!-11~ e~ l!:O't-- :- d!:::e!.:-rtc.d !:-om t.~ r s::-:-
.. -:!:-2 . •""C:l-:t~S c~ S-"l!l.ti:- (X!.$';.!.:tg n~1.r:.11!.r~, p:1:C,~!..- ·I !-n <-'l 
c.•rl! :- ~ct!. ... .,, h."lS 3!.e--;,n t.b<t. :..ll:.n. 1o ~.::i;t.r tJ ... t. 0-- ~t:r c!!9-o 
-" .. ·-r.od ,._ ........ -#0.-o• - .. t •• \.. • ..... . '---- ~-•4~'"'t"'"- ,,. ... 1 0 , __ .., . ~ ..... .. IM-•, _.,._, .... .0 1.-.-. • -->;;JO -.1.V•" , ,..._ .. V• ,_ ~ . .,......, • .,, W..•,1> • ._,. ~ ..,._ . . ..... .,, 

~tt\:.V· r, t..'" .. " t tJ:!:J ~·.--1t!.o-r:, 1t it ~'1ecld tx!.3t, ,-:-:-:l.d ~ ce:-r .... c t cd 
r!-thin c !\.tt Mlle.' bo!;m l.l:!l <!..."'n. b;; · x;-;:;ur1 ~i> • .. ho r:.r !n thi t.1u-hult:'lt!:1 
!"!:>..-:1n1; o tr41rn:i . rrcn o~.al~·::;is c.!.'. tc:::?f-:-tl turi.i c-=r.(.! ~;..o,.., !.."'1 ~!..3t.!.."'ql 
r 1.cC.r\' •1l•o, !.ti J1t1s bct:n c:.::C:uCc.d tr .. -:t t i:-.. r t 'i::ri:':.d lJ1. r.o 1.rnc~r of t::,, 
d.1::;.ctjflrnu ;'N;r.i t.~~ l~·.:art= C:-~!! r .::rorvoir t .... c:o~Jr.r. t:o m :-r.; lJu ~ 
t t1l1Zll rni,1.rr::s bclc.\\' Cit: o.~t.r-llt nr.tl Lool:a·.:.t. I J!.~1t. J'1 :n l"'"i.'.Lri; ~.:'.~-~ 
uct.r1 d t •W r.olt..r:•r.co a!' E-nlr.:in f.~:-ir..n or.cti• t!: .. 1.r.:~y l .i· ~L.r :-n; 
rn1I \.;l~t ~·:,.!l:'d Uu: end ti!° r-D::i! S-l:~inrs tl10 <1! c~ '· ,., ti t. -: :~. !:Y:(:ct 
. !lir.lt. t'Cc;.C:'\''"'J.r c:r.!'1-r.1!..El;r ','tau~!? hli too ~""":r: £01· .10lf1!.."1t" rdult c:i.'!.nG:i . 
S!..ia~~t. rc),.u.:1';..-.cr.t. oi' t.'li r J•ce~r·::l1 :- op11J":ttic:i G-c .1.~li:.! a n.~~~bly \'~~d 
p1'>vido ri ·";!1!:ic:tr.r:.• tL!:jlt·r:iturr.::1 lll.._c- ell t..ut. t..hn S1:00 ~ H'~ r:!:{J:'V.J!r. 

~a ur.r ... vn:-."bl( t>_:::;x!"t"tu:'C c::.:tlit!!lc.a tel~ tht s.l.'.c t. •1a1c rrsL..-:o!: 
p~clr.:do <;..'ii t1:l:!~_t:i11t.:: o t h:: .. d~:n& :-Qi~:. !!.ch t.~ n , :o·tf o~t:e-r i:;lr:i e-t 
&rk:n ~!r.t. r .. "tt:C•.,1 '.1'.:.3t. b.. w:::!.C::-:o:d !'..::- tfu !:-:)ut;:~ !i n t !.ta r~T-..!' . ":~IJ· 
c.:fu!t. !°!Sh r.1r,!:t.. br c l"".:(;1t tx: ::.~ t.?-.= Ctn r~ t..._ 1 t.t..-o c! t?1 ir- f' rr!.•::-1 
t::d l:--:r..:f):t"tt:d t::T t.."n:: t..:-.:~k I!.? ~Jt~ :<!!'c:..iG:a o!" a~ nn rb::v ~..,u :i:.: -~
Y:ir ':r.(1.%""' ~;; r.t:•• r :- f'.eld Co:- t=-~i.!:1-·!. J:!~,_0!'!~:1. ,l':Vllt~.< :" p:i;ss1-
lilit; ,o~d bft t.o t r .. :l!!fe :- l!L :<::.."l P.-=-~:r;!l7 t..J 11~ ot. •. :- tr!.!:<.:!.-:-/ 
~c.ro i'! c:.~1.d b.1 :-.r.ri~t!!!.ned t:c- <!Jit!:...: r.: t..:...-al c:" r r~i~!C!:\l ;or.o.~"'t;!r:i«l 
er t e:c!.Ji:.:Ucn 1:1::' e ~ tr:. a-:.: cl;-1ci: tvu."c t.!~i:.Ju t tr.t ro-:!!1b!l!t!1-s 

"-' 



!::1.oul~l cl'.tpc:nd prir.l!:!:-ilJ u pon t.~ t1V<:!!.lrt:ilit.:t ot t'I. o,:i:.nbl1: lotin t.ion 
:·.o!" trnn~?r.n~1g t..~e run. .f>:l".J·::ide:d ti'.J::h ! a D.7.::i !.nb!.u , t.~ t>l'w fJo::~i1. 
cf t.r.:·n:s:ylont1n_g the run l'.r:s the a-d,·cntni;o t..ti."'t it. c'linin:etc;a t~.t. t..".!sk 
er p.Cr_per.ur:l t:-t!pping ti:ld J1r.ul1rtr,, of r.dult. f!.~ll t.o t lb nr..:tt ntcvl.! t ltt... 
dc1:1 rntl r l'iturn lt:'!.\llinc of t11r: f.ingc:-:. i rn;s to. ti:5 e~N:n.'fl bc-.!L.-.t tba dn::.. 

f~r ~:wt p:.rt ~! t !}'J :'U.'l llnnc:!cd in hn!.nhi;:-1'! o, st.-,ndr !"d f i s h
c~tu.rt!l t:-ut.lt::id.:s c}1oultl bu "-Pr..lic:t!.. fi:.rt.!~~:"::";~:-e. t."tnr c :;?~uld l,c; 
c;cti'.'u bial.Qb"iCl!l rc::1.~1"1c) 1 t~ duU:n:.ir.e i::l!Jro·..rr..r:.~n ts i:.'I h,~tc:nor1 t.11.c!'>

r.i~uc.:J tt! tb s;r.?cinl rofurc.:1~cu to tl111 cvcr.'il1 tiortnl1 t~ f:vn ogg t.!J 
rotW'>.inll nduit. !'Qr" fi:;!~ in tl:o t..111:-::.utta l~i-.•c:- z.:1ot01n r.ttd l!:ttlcr t:~t.: 
C!:Cr.t;inG :;tr<.:tln cand!tiCn::l ~~::lu-rl t.::l fl f"l.'GUlt. Of dnn CCt\:J~Z'llCti.C-n . 
!t. !:i- bolievctl tt-.nt o r o:;r=:::ch s.!.nff nt.oulil 00 cr.{;~Gt.-d ~11 .: :.i s tl·:t:::ca 
or Ony C:ifa.fltru,c £ii:;n nn tt:!1 drt!.1p U.t!. S.'":tOtld bi:C:.'•::e' th,orc~,;ut-.l:f r f'ni:in!° 
cit b tt~ p roblt:r:,5 of i'ieh cu!.t·.u-a i ll r t;l;i tiuo to th¢ d.".nsJ e a t.li.t·J 
deve:lop . /,t thu !'1.rst Wlit. of the pl'l!ljcct 'exreirincnts ahoi:ld ~ ci::n
ducte·d t!l c!:etcnnine the cff nets o-!' su.>r tid "':i t.er on f ish ,.r.~ to _. tfect. 
ilr.prov<i~t:nt o:? lt:otc:t1er:r r o:irinr, n11d: !'1.i!!ding r)!:t."w<la . 

In =."Tl!l rcapccts ttlo li!!."'15 o!' t hi:s p ro.1ect orf1 only J:Q°t(.:nt 11'l 
tri.rrii:..r::i t.o r.03t. a-r t.~c !'!ah in t h!'! ','iil lnmc ttt P.iv~!", b<:~!;eC tl1.0 
Orot:on F!.5.h Ca;.i:-:issi on, in tli:!o:"";:, blocks o!'r t.t1u c nt1rc r~n t.7 1 tS 
ratika . ilS C:;a bat.'11 st.<iU:(! bofor-£: , t!lr:s1:: ro;.c~::;. oct.u.nl ly d'l n~t. f"lll':.nJ':I 
hold a1l the !:isb r.nd r.ra not: 1.. ·:e-o ir:stalli·C eve ry- j 'lTt:!' in c 'ln r:.r 
~ibutccy. \';hen t~ l?.ans- ncb.LO lly e re c::!:'IJ'.l..~Wd, l1.cr;;evir., tho f:.:iurc 
1,;.,,o;, of fi.sh \-rl-11 be i;b5c.l1.!t~l7 <k-;:it:::xl~r.! upon th(: =ltCCcS3 O f tht? 
m i:itc:i.-;nce pl::ns- "st.ab~ist:cd.. ~il'".(:n tt.n dms l'!:Ll i:i, tlwr u ?i'ill btl 
OD i:-.::iat. n."!.tur:tl. fiji:!l'>'nir.g r r li3 r.bave Uit; r :ic).;o T;} l o!'~ e::;cr.pi.."1g rich 
c~:i i'ir.rl roo:i to t!C~t:i<; tl1°:1r c g r,::i . ',.i!'!cr: t.l1.1 d::r:u, t'lrt:i ~'l, u ,o r:-O-t'.1.=-:il 
s u.!' i.t7 !'rctor s 11!11ch fOJ"ii.•Jrly- prflt cete;d thi.: l"U!lrr f!l ri:a rccil.!ont:; 
h.>.;.ip=>!'1£d to rocks, or 1:-i t.l-te;. :rer ro 1hoo r eeks \";Uro cot i!'.n'tnl1t:tl, 
'b1 l .l M~ tc o~orr.ti\~. L"l ;)11!5 rr~-peet th1 tl;':.:1 of t..~ 1Jlllmut l:e: 
1:ol le-7 pr~jtlct T.1.11 ba r.c:tt~'1·1 tmrru.r::a of t.'10 J:1!j:::t sor.i9Us n:tu...,,, 
m-.:n !II atrt:~~ 111'c tJ:u l~ct"t.:..."'IZ.ic J{i\·1..:", 1iicr o 1 i:., t lt<:!:::r.'71 no ~nL-r·n 

h.'\V<!- bc'Cn r:.llc~'td v.-::- rip;;;:rv~ch ~'cl.th!.:• ii'*1c:s or ttrc ~~r-oscd -dr::i 's!te 
!'Y?' 2S YQ!;r:s . 



Propoaud d.ur:::; o! t.h!J '·1ill r-n..:-tt!l 1.i::llcy ~,1.:Jc t u.111 t:·~tc~f'ere:. 
r.ilti• :;r~,?minU ru.ru; o!" c!:.inoak ·s r.lnon en !'.Ju.- t.?'lbut~1·1£:.~ o~ t !1e 
,,ill:'lno tta fii.7ur ll'~d rrith otf:el!1e::d ~'1'.lt T\!.n:i tn t ':J:I ~rll.;:;1.n:- 1.i. s. 
1..t l,t.•.st l oo.:.l 1-"lt erfv:-(;::;l}e ,.,.!.th rcs1Ct_:it. t!".out \';ill occu:- o:: nll 
trib.lt m--i.L's to be rl.-imc:t. 

~ul t c!Un:iolr s~lmcn n..'lk<: a r :!'t!Y. ?' :-c p!{! r.1cr11~io;; t:h:ollt;h tho 
lo'. '<!::" pz-,rt o f t.'°l~ :"i\'·l:!", TJhi Cll t .hc:,• t: :~to~ 1.."1 fobrc._c~r, J1.tratl nr.d 
April, r.r.d a1x:nd n ntlnt.!.•.'Cl,'/ 10:1s t 'i- u i., cltu ::1 tl"l. llt".s cl::cn to t.~ 
r.J.nc(! Ttlic:-c t?'to;t '1":1ll cv.:.::lti".:~11~, :Spil)~ . Tit~ pe r !.bd _fr:xl !i.li.o ! J.rs!. 
p:r:-t. or .;.~y -i.o Si.:ptt.ttbur i:i :;punt. L1:1 L'ltr.! cbinc::ik sal.1:in r os·ttr.c in 
d.¢¢p r.ools \tlJ1lei tl:o :;c;J; i::-cduet.s n:-c bc e..::t1.i."!h o:it tlnl . 7hi3 re rtod 
i~ ::n ir.tpo:-t~:nt oflb ln t~~J tifo hi:ic..-:-;:.· of' U:u ~ish :or t:~: ~lC.CO;!!i5 
01:' ti~ nt."'!, !lo d~!.."lg tlti:; tim.2 t~u !"! oh. r..:;;:~-r· :- tc. b;1 ~lti-:n :::cn.~itivt: 
to u:tl'~·.·orsl:lti on-.·!J.·.:;.~:;~cl co:uillions. 

Thn :Jil~rr..tt~ l!!vc!" isr.i l:no:i nm.9 ~-:>•t1d~ n !:!port. !'i!<h11ry trbich 
7ic-lds np];rvx1r'.{)tiily 20,~J C!lL"'lOO~::l i!-1 ,. :;<-rr. !n. r: rldi tion, oth!:?" 
t.hvus.r.r:d3 ef' fll:h rire t r•l:1·:i L":,' ~ll ' C'W:!.7.t r-c!rl. t.-.:>~1 tintl ttill.r.'!::f. 1·1sn.~ 
cr:-irl1' . n u z.a runs ni:-:--0e<•nt c:i !.npo:-t-r :l.t col!tp'l~i'n~ :-r ~:e \vhole 
C.ol1ribta f!.1'10r "~r!:i.g 11 run, r.hleh, !:1 tu..""!11 i o e:i ir:!')O:Ot~11t ;'In\£ 
'':>l~~ble p::::-t of i;liu Colum~i~ n~•/at" ~1.m.o:l rlnn. ;,. l r-r gft prn- t er th.ti 
t .:illCie t t.t: P.i~:- ru."I t:!ll be .'tdl;i:irtllt.ed by 1hu r-or..c.se~! struc-tltrr,a . 
Tlm , P.'l.lS11ett:e f{1i:or flsh oJ.:;o <:G:'l lri!..-ut.u e lnrua ol-.r.N:l of t l°'.r: eprinr, 
chino:il: D~l::-.:in t• i;t.S f or n.·!:ltocl:i nt ~U'cl7':s in Orogen. 

On i :irac: t.r1eutr-rit:!) o! t.hi.: .iill~tts !ti\'c r :.h!l pr ur.<'nt !"1~h-· 
e-ult~o.1 r,.,::!.1.itics o! tJ~($ 01•ct,,-c11 F; :;;) Gdr:!nic::oiwi r.ni l~c:~t.cd ribovc 
t!te F c.poead dn:,1 eitius . rr f1ol i-cul:.ura1 pcl!.oi!fa o! t..ltjs b::sd~ nru 
to lro 1:1nirrtaincd, t!w reloc~t!.on of tl:J;:ru h;itcltc..-it. o ~r.d CC1,""'t111:1~g 
t:atl;bl.ishmo:its will b.: nccvao::'lrj". n,.., oim?!.!Jst r=-1Qc:i t.1o:i. ~:-o~ld 1::
'<ol vo c; o~.a blisl't111::'lt. of lu- t.e!lt::-ic.::: bclcr.: t!l~ ~is, \'f1tJ1 r.:·o•:1o1ono 
!'c.r 11.!lld.ing r.<!ult t:l.!ll-1 in s-tn:-e.".l s 1 ct.icns bGl,u.7 t..l:!t: Ct1n:r. '!l i.ti 
ft;:a $.:1bility Of ::UCh n G~ d~~.:·:-,da tl!JO=" tl1$: D~itsbi!lt;,• for fish 
ar t;hu \7Et.(;~ L'l th.u i:;trctti bu,<;'T the cic..'ll . 

!1:. tl1\) ~u·e:;unt t.!:nL th~ l~r seet!on ct t~1e: ~111:.::iotta !?!var 
±s <:ffc:::t !vc-l:t lJl?c'kt-:t lr>.r pc.l lu'tio:i to t.."'.o 1:1C!".7 t !.tln u r !' i nh duri:.e; 
ee:t·i:r ;;l_ t'IO::t-?t::; of SUiei::" and "!'.r.ll . jt;l~ co:u:llt.!.0:1 n;Ul l't! itlyrovt d 
!Jonc\·:l"~t h'J t!\u ~~ic:.:t.l fl o'.'t of \','.'!t or oaru::1g 1' r:rn sunru..r nto rncc 
rcl.;..~ :;t•!i ~ 

F:- t-su~t r1n~c:r conrlit!.crw L"l t h-o:J atr1.N1?;, C-"'fn!Cio:.!y i.•~.tpl!"('turn, 
!:~·:u beci i;::.vL"Stir .. "'t.-..:c!. l·:Xcepi t orr c o-rt::i:l pc!"ii:>ds en ~11:: .5<S.;tl1 
SnntiFJ!I R!"-.·a r , t-.nc~ tr1llt;.t.o.r;t o! :.heo uillin e.tite fti"."t.r li.:-o .m::cell!:nt. 
tcnpEr~turn c-cr:dit 1ol".o t o r- ~01."J:rr:o!:i ·!'iah nt t h o l ocr. t i O!l o! t.!te 
pr opos ed d;;:i. '.l..-tt;r 1.~pc..rt•t.•.LTc.a cnly r:>t'i"l:f !)X'.c cicd 16~ C. (61° F . ) 



f e r n:i: i:e;tll-..: do:r. 'r:¥ r:.~x!r.1!.Ci r:ntQ:- t/.t+-:pi.:r n tur-:i t~r:a r c:ttcl'vd L-i- .all 
a tron=.:i :itutl.l.t d tht."'1.n.C t!t~ r:.i(':.d1c a.r J ul:r in b:lt.h 1'141 11nd i·~J.2. 

•• zs:L rie:: o! ! .!!t·CU!l r~sl;!rvoi.rs in f'l ro;gon, " /o.Ghinc~n cind. Idt1Jto. 
r.ii:i v zi!n-i::ttC to p!":l.1:1::,to 1r.!°Q:"frlat1~!l c.s. t o tr.a pr.nb::t.blo t~r:,.t;.;_;, 
·df.:rtril:"Jti.on it!th Ce;;th t!:~t. \'to·.Ud crlse- !,..11 t.t:<z p:-opo~t.d *•illro:totto 
r -escvo ira . lo ru:n.:l''t.'C:il'D ttitili r i.lo:! vt.ly a:-1m!-l r::iou::t.:: .of -;ubor 
1'_a.,.1i?lb ·:._"l~ -t!...!....1, tt:r.r,X-rnttU'o-dcµth condit i omi ccrrrc:spondi.."lg t.o tl1osu 
i :i e. ~..C·!'n~-al.:...,....;:: r:orc ca~t:ll.i!ihod . ~~ (Y"'Cll 'to:s:t. CeptJt to \'tl!i.oh ·r.ptr.;r 
O.f U,f'.l C,. ~:~tended t::!. !J .froo 20 to l J..Q f t.(:'t i n dif!'.:r pn t l'!'Se:"VOit'·s , 

\-:it h t!ta ~sut<l nnx i."!n:::! d"E'.!pth c! 16° C. ,·.titter d':l·ir:u ti~ Ctll''UV. r bd'1C 
i!!:"out )0 to bO fc.l::t~ T.'lr; volU!':le o! tt:-::m. 7.:'r"..Elr uou:!! l;· in..:rc.:-;s r;G ~s 
t.,.'1:;. st:nmr pr~~D!;t?S . l .s ra!>C.:'\."'0~3 tro LT.l-ptitd tho de~>~l o ~ t ho 

l fP-rr.t ln~·~r !1\o:"'l!'ca Aa !~ is drrmi c!oi::n !.n1,,:i t!"!T! nr.!"r C':"'i r:c ncct,o!l 
of t..lw N:scr~·J.ir. 1 intt..r c;o.t~r i."1C n r~sc.:"Voi!" ru:i:"t'l~.;.iy- r..ir.G1" s T:i t h 
r -tJ.CCl:'V01r \1nti.::- o!' t.'1u f;IZqr: --tc::np!lrr~uraJ er 1! ~Olf ~· tJu:n '!!':'J o: t.!'.a 
st-~red wtitc:·, i t !lans r.l>:in£ :Ju: tot.t.a.'1 r:r.d V"i!l l>e drr.r.r. cff t.'1rough 
bottm outle-"o . 

D~· :i;irJ..lc,;it~On O!" ttiEO!' t'e11.trr'*."l>i:' "'b::::p!irr1..Ul'? ccn~litH':3 t o pr~
pc·~c;J scbo'l.l.u!t :; er O:->• r l"ltion o.f titc ree.en-0:i 1·!i of ~.ha 11:1.ll;;r:{.i t to 
V:--~7 pr ojec t , it. L-i..ntt1t!·:c~· ~o tic-on c.:tncludo-d tlw~, r!.th r.ii.;.or cl~nng-u:s 
in s c!:t:C:ulea o! ope:-n ti~n, tl~ d!cclui.re;e f ron r.5:tR a r t:J,e resennµs 
except. t.1'1.0 S-;;es t tfa::;:: nn t.rut Scut.~ .:Vnti:i::J R! VG:l" \'iill b:r;r:a:11t:. t a.o wr::+i 
i'Lfr ~ol.-~n. fl 

T·!-.'idence !'r orn c?u?:;ico.!. trtudics on !zt;;0':!.'1d!td nr.t ern indie~t.ea t h;•t 
nn ~c~u!rrtJ.:;n or ti04:!~a::; it1on product..s" ch.nr::-c·t o r iatic n11.y t.nJ~.r :; plrco 
in ttr.: s ub:;ur.f::c.a l R-:yurs . R1!'!1e:tlt!a~ CY.P" r :!r.:::i.e td in nr1:1ficiinl pr ojJtl
(;i\t.ion bcla..o U:i? s~rtig:L r cscr'loir en U1¢ l!c :-th f'o rJ: o !.' tte fA:wll !t!. \"l!r , 
',irs hi :tgt on , 6:!"'o l:<:.!..!.o •;cd o~soo1a tt1d ':7·!. tJ1 me e tscbrt:"(:e or v1 .1t~r oor.t t!i:;i..,g 
such• r-r c:duct:.1. J,n;; £!.sh--n31n':.U'.o;:ncu ::0?1t.:mo 1:tn'taili!'-C : !m >!!II! o!· s t n:l"::i 
s-ttct-iilt::J l:clo'.'/ t!~u ~:;· !or f-!.th oultU?°''' D!~:.:.!d. ti~ so CQs1p;nl':d U:e t. 't11E1 
f .i.!>11 en hald n nm.bt:r cf milt s bclO"'' t!l1: 1L"IM ti» t lt!"t t b!:. !°::Jn rw;; 
i·nci l i t lt. t& t!:e e lir'...i.r:ati t1:t o ~· .,rvl o tilu c:?ccce:;..'¢Di t!!!-:1 p.t':)mu:: ~s . 

I I:. i ::; :-.:c i:... .u:io~d !:h" 't o co~b1ncd :.e!!rr-..u of -nrti!'i"Ci.~l r:.nd 
rr.nt.ur~l r-orin.n:ot.bn le ur.tl!!r t.tikun t.o c.r-il•ttiM U°'.l !"UJ'l3 of C!l!!\oo}: 
sttL~;;.:i rir.tl a teGlll.<;~d t:-ct;.t r.-!1·fcc:t ed ~· UXC: yropoufld d.tt::.:s. J:. !$ 
vs:z--... c, in nnki:in thu n:r.::r-n::tl..,t.io:-..s , tl1r t f1s1.-c~t-ur.:tl pr:ict;i-cc5 
v11.ll ob:rtJ.:oi~!,i t:3 ir.lp~"llVO o.~d ~:1nt .e•: t.::t 1,;.,.;ll ;: 'lnu d 1oc:s '.'iill Cu1.'Clep 
r1h.:.c t. cc:..4ld1 !i' 1' ... co.'?s::r 7 l::i..:. rnli.tidi t:p~:i !or t.~ ... c::t!::'c s upr.ort a.!' 
JnJ...,S • 
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I~ is l~CO':il!i' nct;•IJ t:-U- ~ i f t.11:. J!;'Of'a."ad .:;1.~:-: i;t! ri.: :;~rv-c:r:; o! 
t:!:.e L'1it.i:1l dctt-OlOJ!rlo.nt. nns r:onatruct.l)li o n ti:·':l !!ic:dlo Fa!·;.:, ll~?~e!lZi-.? , 
D::uth i.":-t:l t-1~ o::;.<l 1:i:irt1l Sant~m ?.i -:era, J'.?'VV!-s! 'an br. :-.n<l;; !or co:r
t1nila:-ici; of t h1J l'bh cultur:l 013..:r:itious 1,t:11:e:r conc!it:tons and n:'.1 r: 
:iCP,l<J CIT.l!J.·,."! r :lbltJ ;nt~1 t..i.e- rt•c:;Ctllt, t.~p~ t.."le f~~h cu!t1l:'nl f"' <:11:1.ti~-s 
.r·nd opcrct.il';l::.s \.;.;:i c:-:t.-.. :td~d t !:J i•;;q\1'.i.rt'd to 1.11clud:e ..r.rtii'loi~l J>:~p.~

gotlon ot a!l sl!lt!<.::'n nnd ctccll:t.~.t.! trcu~ l.t'.1t. nro t~cvt11~ tcd I.!'/ ~hr.; 
d~m!:J 1·:-emi r o:-Clting t .!-tt:-.J.r nri tu...-.:1 !ip!'=~ ·:ttiug nrur:i, :u1d tl1~t· 'th£ t:c1uxlul ti 
01' c.p:.r; ti-o n:i L::d o lt1.t1:· M ti•:i t.:19 ::; in: c 'lru'tt:Ct1"•~ r.!.th 1.-::e ;:uc,jt.:Clt 
bu int cit r1tJ l/.J p::v..-:ido t~o;;o, tuopcr :: tU..""t- ::i t11:d o thc.1· <!O:ld'! t"iti:t!l 
nt:O'J"s:.;;r ;,.· .!'u::- t.li.a r;inrnti o.n :ti" !:'i:;h f"!ld the succc:;::; u~ sutil1 :~tu:-<11 

pI':ip:J~ t!..,n P.s -:iiU .o:.~ke plnco bcr.lu\'•' t l:i! r nck:i r.t:u.re !ii.h n:a t r:W.:n 
t or :irt:i.!.

4

i cinl l'..ll·o-pnc...n~i-:Jn . :'l:i!l ri=c:or:.::..."'l1cl."l.t.ic·:1 T.'Ould r fX}'.;!.r.c t !:".I 
r o1-:-::r;;inc: 

1 . On t !:t: J .i,f\ll~ f ()rk r:i !' the tl111nr.etts ill·~r, r;'.1r -:-o r:l.l (!f 
~he f1sh·~cul t:r nl. .:.~naili t!D:i- nr-1! :tb)V<' the flN'3QSOc! r e:so.r-.•.o-i-r / 1~ 
t1;;1ul d 1>1 L·,:13or.ti:::l t.ltnt t !10 otc-t~k1or, ~-:.rt1on t o J"ll)•.'~d t o ::iot".<: 
!:!7:J.r~l,lo lccat !.e:n :s !t.·~1 uilc:i bLl.t>"r; titc.: Look.;:.ut. l'o!nt J:'.1.i'ln. 

i..:i thu l!Ctchcr,;r ;"E•uld n-:t be !101.:-tltod l\;1 t!.e i:'liti-nl r i: ::il:I'\•oi.r1 
i t r:ottltl t'Ln:iin t1•.,10.ilnbl1;;, bttt lt.9 ~ , .. ~uld tlLC~J.:Ojit.~to trrino
po-rt.."lt,1on Qi t·l~1: t: {!~::;: t !'J t!u.? l':n'LcllLI-y rnd t.t;u r c t:.:.:n hPullr.g o! 
t ho flne;crli~ca to Uru rl•tt..rr h•..'ld\1 th~ dt1.r.i . SOT.!u t'dd'!t!.onnl 
inCl"ti~:i:o 1:1 a'•pnti ~:r a-!' t:w h:tt.:t:~r;,· l~o..U.d \Jo n!lc1:1s::!ar~; t n o;:4ro t i:·r 
("dt:Jit;iouol fish WL="t t''tlult! ~':u tl) bu lionci.lcd . St'.'fiou ::; t:on1i i~rn-:.i.on 
sho'..lc? \'!0- i;.!. >:u:1 t.c w •11nc t.!u: ?'I: t.c!1t.:::-;.' to " nci' ~i t<.J bQ'lO'.'t th!! Wl.11, 

2 .. On t l•<: r:c-:~i:·:i~iu lt! ... t:r :)O <"i"n't:-itc!i- \ 'IOUld tio l'Oqtlr e-tl in t~u 
l~L".tio!'l of flo?l--r.ultur~l !.~c111t!c:;, :i:) C'll a r e bol:JY' t.lto pr vpos'"'d 
Qu:irtz r.rce:: Ll::l1 . 

) . On t.hl ~li:;rt.h S -~tiu::l ~i\' r:.!" ruJ c.h.t:ni;eo ,..:;tile? I:~ r ":rr :ir -Od in 
t!i-u 1J>c~ti~:t 01' t hi: l i.., tc~cr:.r T:h!.cl: i.!J l:E1o>.o: ttv p-ro'pc:::e:d Uctr oi t 
i.;:1::; \.~! .:it ,·1.:.uld be necf;ssr:r;t t.o nn .. ·c t.l:u ceg ... t~kl1:c s t;·t-:ivtl ti) n 
ntt:1 si tu b.;.l ur1 tin: clm1. Sar.iv in~:-,:FV') !:t t!:!:: c.:;g ii.:.J, ~-:y. cr rr;1~ 
cul;:·ci ty of t !ti; h.o; t c-!-,,.:·r y r.ioJ l~ li1.~uss.:.cy. 

l. . 0;i tt.<.t South S~r.t.1::" f.~1l(J~ tt-.::: f:::;J: .. ·c~~ltu:·rt t~cilit-!e:o . 
.ON GlJOVL thr: p!'Opc;St; c! $t.'?C"'·t !£Qr.(; 1'~'1 .. 7lt1Jrt- r.:-t: s •.:-.·c--rti!. pO:i!lillc 
o·Jlut.j.£!:'1:/ t o t ho J'1T{)i;l t4!1: ( n) .It;~ egg t r.l:.!.:lC :; tnti-on c:i~bt ba 
or:-::=-~~-d l!.t ~ f4 !.JJt. '1;1.. l ef:J tltt.: cjr.r. :.~.cl U!u t1~t; ::i ~kon t.::i tlto prusa:;t. 
h.r.tnhe;~·~- zit.t,: i',1r l1;;te>!1!-ng ro!YJ ro:-r.!Jo~ a nd t..'tu f i t:r;:nr linG.a :"l}tll!"!Wd 
rir:.~l !.ih\..- :"~"t .d r:t l1 ;::Mn ~ b!:lo'.'' Ut:.i i:r:u.. T!i.u ob,'j~c~ion t o "U:.is 
f}r.Oo~<lura i o t l:irt th~ \1r·tf;.r t u:ip:-:r ; ti..::.!'!"o l::<?l ca1 ~i-.r 1 Ct1.::1 r ,n.;1 bO: 0-0 
1:1Bh ;•3 to r:.:!'.ll t .!.n h;-E'.'l' l .:::iss;: o 0 £ .t.dul;t f!.s1t ctur1nc u ... ~ t:rJltl!.'1(~ 
pC !"i~d . (b) !!' n i;uitr.b1n l<:ic.n.ti:>n C()U1.d \;ti, f outti.l O::J Q:'lc-thl?r t:-i but-:"'r:1 
o-! tho '0•ill0~~tt.:;. !l?Sbm fr.a rwi r.ig..it. 'be :"C'l~ntecl t o Utn t tribu~ar!' 



r.d C!!c1~tca I:; lc.i~-;i r::c::.iti'!:s r-::r:i-!; d. l e ":!:· n.~.it~ !'iuh ccr.lld 
be rr f1'W'n11t1:;; tr·ppc.ri r.r-4 h.~t:lLd f:'.Jn tf:1-ew :.0~ 8:T l:t. !!'l:P· ... n to 
\..~•.l r.:-. :41t. h .. ld.1::r. :':" n, t!".i: er.cs :--h:S ~.r l~ .. r.1.J")d !.., UrJ: r :""":JC.~t 

t-.:. t c.hc:-7 r:=:t t he !ir4"".;:-:!.ngs "sr.c-~ted bt.l0t- t.'t c!~ . U:d'-.r p1·i::s 
(A) rn:.t ( c) !:~:-e;~ad ca; t =-1 I=: c::-:-:1!.ng cnpt"cit:· f'?Uld La r'-c:-.:!:~. 
~lt0 rr-~tlc nocda .t"u.r....hc:- -stucy. 

' · TJ cr.;xir:.a"t-t.t f :1'!" tl'"d l:t ~s ~r r., t •..t r r-1 :-ur r!~ rn::a , ruG~s:.~ 
:ih ,ltl-:1 l\4,1 C!du o t. ri.:..l c~ tt:a ,.~ .. t>.-cult.u::-nl atrt~i~r.o ! .; :- r"ct.;ir...!.~ 
r.pprox.1::1.." t-ul;r I~~~ c f the ! i.'l{;t!rlill.l;:J !:-t Ul.t' rc~r.Ln1": l':)::t!.:a u..-.t:.l l!HJ 
o,>mcl t.!:11.1 11t clr;rn t.!.cn.. 'thi:; or.~ '" n.:r..1.1.rr ctltl!t!. .n.r.l rtt::tl.:; ' :id 
"rntor 011rrl:11 nd.dit1o:-.::il s to~t;e Sf'PCu .f1 :· rur.1.~l:~blu t o111.!, 11.nd 
!ncr ot101.1J P\t:·oonncl. Thu <1:ctc:rt o't r.tld1t;.1a 1~0'!. 1'nct'.1.iU.1,;a ,-:ill \"r r:,· 
"'~ tho c~.!.!fu:rt:nt ot..nt.10!10 n~l<l dot :ll l :i ":111 r uqu1r o rurt.Jp;r u t.u~3 . 

6 . T\:I f'#tl~U t.ic, t. nu cdclt. f !::;!t \'t~lild l.)o ril.lu l<J :"Y"no U1a r ci ct:!J 
o r tJ11 ... ccc-·t.:'llt!nt: ot..·•t!:,n.:; ! t. !-: :'9camnfilltla :I. t.h· t. :-:~n d~nd:ib1-'l: 
:"t:Cl:O 1 0 C0!1:1 l :-UCkd. 'llti:; f.n!lt.::l ly r.ill .rc~i:"O ~ ;Ji,.f'r.l:'J.r.Lr.t. z;~r="'n 
c.in r.l\1ch t r-ill-dctt!Q.cd p!.c~:::::. t-!!.:i tn--:o!e cnn 1£ 1n:s~nl.:.t.d 1;.1.1:h r.c~,sll., ,. 

?. 7!;,1,; ::i:!. ..... ~...1:..:; ~r op_-..'t!::a o! e::. M.ia:l:"!"".':!::1 t: .. ::ru'!.1 bo 
rec: n:J~~~rt.d c:;d c a.:-'lC"-& t~ r:.:!:: ta c~s._.!"l'! t: :1~ ~~~:- t :a "'nm !'o::-
t~ li:th.J..:i,,-; c.r t d:.:l t. = ~ --.n 1 _,,c:.1~ :-.:.!. b> t.:i th!;::.·.~ !':-:-ti ti.a t'\JS~:"'7~1..""S 
C!l t.!10 U!..~ Fe~" • l c!'.c::-c!!!. £:-.!! t:.3:-th S::.t!~ P.1.':"(.r3. 

a . ..u c:: !-.., :-:J!·~~ c.:. ct::h t•~..;~ !' nn; r :s:sitil!~,. ~ r !lGh: 
k!n.c lc:t. : !":.:lal.J b• Ad.C1'1!:..tbly :rot-ce:.n;t t:-; r.ec~~n!.cr.l cc:-t.:t i:.:s . 
c;:"~:\C t.o Cr~r.on l.lm, !"~po.ne_1::1l!t7 ! o:- r.:!r.qu'.'ttt p:-.. t<-cf.b;, !r;ll:r 

c:i Uo.u Jn""C?rit.it-~;·c. ';'h,i U. !i . £.~~r:cr ::Crs=:-t.r.·.nt !a r.~t. rc.opc;;~!ble 
! ..:.r t t-u ilT.>ti..:ct!~n o! di11rroi,,.::s otJ-£r t~.cn !to C'r.'I. bu! hnvin& r .. ":de 
l .. rc., l'!.~!'lr,cl.al cont:-!b<;;tbns ~_j\';.:rd t lt11 JX?"f""tu:1t'!. :'I or r~sh ru..i.S t.."l 
t !'t•., llil.1.11:-:c t.tu Vt .l.lc7, the F!!d.n:--:i.l C:.evll:"':V'lerr:. n!:·1'.!!rl 1 r.. rr.:1ae its 
inOacncu tio pro·:-cr.t t.~.!! l n::.o a! tt:uo !'1!ih r.t 1:i:1 i ::.t1cnll7 o:
c::i 1•t1l1,;a3l7 o;:tr~tcd d.!'i"nrg!.;)ru; , 

() . o\!laqun Wly t r ?.!."1etJ !:!.o~-rio!l-b~:>lac! C:! l r.< rn~· n::t,: nh:>\lld 
bo 1:-1r l ·"'il• tl ri t 11.zrior. on~ ;.'t!a.- be.br a riictunl. Ct'lll.!lt:"' 1Ct1::'1 L-Jrlna o~ 
ri.n".J d:lr. C:l lho 1:0:-".h Srntio, Sot:.tb 3!'.Ji t.!:--r.i, !:c; f!.o. er tllddle Fo:r:t 
c! t.~o '1:; U:-Jlbt :.u Il!\'o=s rL..d. c_jnti:r.:c tl1•:1r .!n" o t ~ .. ':i.1 ·:-u tl11·.i~~
a•J.t Ulu r1..r1 f'ld ct dt=1 cc:~ ~:-:>:>t1o:l r:id f ct• 11':1 :::nr 'IJ";r:·laft r na 
r.ie:r bo ll(..C(.!::;.'":'~' t 'l :str~(; U:r~ -,.r,.~:i."t& r-'!""!T..:' a rr. :.•krn t> ~,;,lo:e 
c.!ar SL.C.:l eo:ffJ.Q~ltL:> \1it:i f"ic!J . "ntir: r~:-!l3n:: .. !. ,c;,tt::-u1'1 ru l'lliCfl'.:..,t .e 
t> ca:n.!:.l~t. tx;; :"'...::: i1t.:o ; t t.:·o !.!:-s:. !::l:i~:; t "l l v Cl":".2t:-1ct :11 ,·t-J c..li 
rill J :-r.-;1.(!o cot:. f A* ~.:.J":5.;.:; ra i..!::c~:1 : ! l:.,:.'1!:".r. . l'.nt · ~-u·, r<.-'rtnc. 
!"Vi.tll"'lel J'lln'J I'"' lc.!lGb{! =a.1:-J:J lU!.d :..:i t.:"t.!.:.·1~1ol r.r.;'-1i1'U ~:l, ns trel!. 
•• ; :-:.v!.C:.1:\i; 1..1.!" .. ::l.'lli.':::i t :.. r- t:.':s 1:.t .. roT.:::~t :. !" tt-""' 1 !!':~!I ~c.c1!'1cd 
!°:?r l,tit"-r- wuw. 



..... ..,i: :- ~cr.:.: P-.±tl i : llnn1t~ J\:::s1c!.iti:-:l . l'J)6 . gt,'i:'l-<.!n~ -. t 11 (.s !°'Jr 
t.!10 1 .t:'.l: l!-natin~ c f t.-:ttv:" n::d ~c•r.r;e . l:<l . G_, pt>. !.-30~ , .\: ~ . 
Pu!:. lh~lth ,~s3'n . P:-uas . !10'\7 Y:.i:-l:t,, 

Dlruc, E. ~ . l~O<• 
~a.."!!>. An . t!icr-.;). 

The tJ~(lr:1-c!!."lo 

S~c . , 25: .Sa--J) . 

• 

Dirgt~, t:. r •• a:id C~r.co:t Jud:'lj'• 1911 . 'it:." !r.1~"ld l~k~s n.! .~nenn::ii r! . 
°.;.1tt' cii~s ::i ?::ud ga:;en ol' t.>w •'.CltA..~ !'lnd ; ?X:ir 't.iJl i;cic(!1 siJmi!icn':':-c"~ · 

.:.s·:::. :ic::il , .and ?!nt . l~i"t. Zill"'.•. , llull , ?.2. 1 r1r.. l-'?.5'). 

B" !1,;~, E. n, cr:d Ch?'::cc:: J·~y . 
F!.:ic~ Lttco of il-a;r Tur.I: . i: . 

191.4. i 1 11::r.'jl·,ric~l dtt~ct: of t :tc 
J . Bt.:.r . t•iBh . tJill., ~: 52>-f:l.O. 

t::ll1s , 1.1 . t i . 19t.O . 11:'l t.·. ;- c~~;i(:n.s :if!"ce:.inr. c;:,-un-vic l !r.;: !n 
tl1. pjwn1 .. nut.tu n:.:iur,:ol!". I!Ull .. · u. 5 . l.1u.r. fl~n., !.~ (;3.'.) : 
~~7-J<>t. . 

Glutiz;m., G. T;. 19 36 . "' ntL"'litor7 Eurvt.~y u! t,.t~!:! ' l!ll.nr.!!J.tte r~ i;.-cr 
!'r:in Sol1::;-:;011 B:'i Crrr.- t r> t..l:m (._1'<01::!.a lt :.·:~ . !ltt.:;. t>:~:-• .;;-t;o . 
Or :;c:Jn Stota CnU . 1 Eu'?.1.. 6: 1- 3:! . 

Glui.t::i:m, G. '••' . O.'"ld E. }'..!l':'J1•! .i!"ld. 1':1)0 . L-id".J.!!t:~l .t. r:.d d x.£ at.1.o 
rroo t c-s ci" t.lto '.iillr,:,att!.: Vol.lo;.-. Cnt; • L.~---:-. St.n., G:t::irJn 
Stot c C.-.J.1 ., 1Iull. 7: 1---05. 

19;2. 
Bull. 

r;.~orr:r_. Gt;;rr.:e , .; . l". a ·.v:-r~ fl l~d ''• ff . f:l:•n:~n. l ·J2'.) . :1 :-:-t!;
t'.'(Jrt1:r n l1lll!:.::l of tl1<: l'n!.tc.il St."ito::i : iJ!.~lJt;ii:;:l n:d c:t~u-1cn1 
sti~r.J.t)S r.ith rcfo:-01~.ec t.~ pC.ti:s:bilit!L:; .:..i-1 tr..!: r.:i:it!\!.ct i -c:l c ! 
f1oh . BUll. ~. S. 9'.!T. Pl~~. , 39: 5'1--1LO. 

f! _,t;~ :'tl , U. S . , C. J• • tl-x.~~C:V 11;:ci C. 
!>'.:l"'.'"-'~' ot t~lt· ~1ill:-:nottc \i.r-lltty, 
Cell., , ~ull. 2:1-55 . 

D. utlnr.s • 2 ~] 0 . 
Lrtt;. t.i(.µa:--, Stn. 

"" a l!."ri t .'1.-ry 
O!·a . 5tn~e 

Sc:!tuff~r, '1ict '!"" ~rd 
l.;;-lro :,c Gh.l.:-i-r,t o:1 . 

I~c:-:. !t~l::l.:1::.:: 1. l 9J-9. ;~ l L.-;n ... l ""'l~ ic:ll. 
E:::tl . l::.1n ·Ji,;_:-~r-l::; 9 :95-l4:J . 

1;. 5 . \1:.:- Dup.-.rtJ:i::tt , l.9.38 . 1rlllr.i::.~~W- J!i .,."t. :- :-nrl t.rit:-ui.; :-1(13 . 
75!.ll l~ .J n!;:-!. :ia . ] !"ti. Sees . , H. D. 5.-'.lo, l'l~• l-:04 . 

ir. .lcl~, r-::ul S . :q.J, . 1~-·::.l~c,· . !.lcUrn:;-itill, !!L-v '1 i•I:, [l]t. i - rl•r, 
l-.-.71. 

1J 



• 

\oi-i.l~, u . JI . :~)9 . r.1:::J:::.v.~,C =~t:t...n r:-.:"'1:+ IJ rt.:· r:•!:r t."J1 .-;..LJ 
!.."\ :.'\.! .!i'l trc..k ;4c:t;::- !' f:."':-:---8 f.ce:_:"\' !r ':?lJJ, tt!.lb o 
:::~ :. :- t! o c~n Cc~:::td ::~ t:..c. c;-.,t<::r (~')J~J . Ch:...,.;. S::1. , 
)111) : :·•-)6 . 

-it-~, ••· I?. l~. TI:t: 
\"l :'tlcttl Ci.!.:;lritr.itim 
1n tr M"1a tttc;i.:-.-::1:- • 

ctr-ct.. ~.!' dci.:;it7 cu:-!'t.nt:J t.:p"'n t~.: 
~!' t."'--ix: r~h!:'= md t!io:r l\"td ex:o.:i 
.;. ':'err~ . llC.::c!. Sc i. l .St)J. 
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~ C7;':"" ... ""\.t • .:rl~i·1v ~!'m f ~ tt.a c!t.VL !"~.C~t. ! U!o .. tV P.i..- !" 

f!'.a:':'\ r.:-.1-.c~ 1:'aa ~Jt=~d L1 : .::;)8 . :l°.ll •b:! .. i.• :,:-,!\ r:c!c!a t.'l? 
:ice ·•·:="r.;1."I>: n,i~"Tt. r.e:.""'O b:?ss;:i nrn: .!::!.t.!·~· d 1n 19'-iJ t. .. !'=:J coj !" 

c: ·:'Ire.:~ r1J~ c:•ntr:.lpl:ltr-'" b t:c. ;.!"!c:;!.r .. ""l 1ilrn . Th.. c.!io~==-=w Lrt 
t..4.J i·.._p r~ rce :-d.1:icl7 ~i r.itb thv plr:'I r <!il"."&l'"·rr~•::i.t ns nr....c.~l:" 
ts•l t l!p 1'1 11. D. r::: . S!y.! •• ~t! t:l ll!t·.t" hj1tlr~! ·1:1cl'll rind Sll~'.lr!°i\Ct! 
t.x, l l'nt1 ·n d!'!tn n::c! ct-..:in~r.-3 !..11 c~ i:i.:.::ic dc\•ut ·J'~.< nto r :. C?c:-t:::in 
r ll#fJn'" i r l.ic:..-ti o:i3, a . u-:.be::- !!! r.r: :!.!..!'i::> ti JnD t~n·:o bc.;n r f'4·.rl.n.d Lr 
l'lt'o c.·nt.c.::.ipl;tt1.d i :i !he Grit:!.l"-"J. pln!'l . $ u:u.: c.t tl1 ce. chrnr,co r.:!.11 
rr1dJ.t1 t~.u c;u11i.. :'ill ! l:"idincs R:-..:1 ca:ic:ll!li>."':il'4 < ~ t!1i: :-•Jl'Y'1'rt . ·;,'ir i ::s 
c~:rnr<:o cir C?d!ficrtl¢:1~ ~: t.!~ ar .!ti;i.'!:nl pinna oru t!J.auuco1;d in eu~ 
t>t!q\IG:'l't J:nr:ic::·r;ihl$. 

'nw f'ltotr .it lrn l\C n.~.t p!.:l"Ji<:<l 1:1 :.!.-. :tr.no n:J th.~t. ""'!" rr•,r.W 
!rt 1..~ ':I "a ~ r41r~it.~d f.l!'t:1' 1..'l. "::l~ 1..1:::-.:f:ttl' ) .!,\· ... :- :.t:-c!:i r:".l,1 i:~t, 
tll~t. 1-a , it r.ill h.i n t:.irh dro C!:s.lr.::eiJ f ' r ~ ult!.z_.::~ d,,,.-, ~.,T>

°':-.t or,,.~. :!. n!!l. b t-u..:t t i !t~ r ll l~!·!h~ c!' )66 r c.!. 
1n1t! !' l!-:· ... _!th a !=T:!CE Ci!'.)t'..Cit7 :. !' 4.!JS, fllO i C!'t'..-!' v t . St.:' !':?f"'t! ~ 
300, <X.l> cc~!'Le~ lti>'-11! b;, -:-:-s~::-""'Cd tr !l ~ c·nt: l !~_::tf' .. d !' 165:,000 
:icrr-!', ... t. r-s ertrir:ill7 pl.rnd . :~ C"'.-::.'.'J'f..;tt-na!~·c: rl::t :- de:.·~ """'r. -r;t. 

n tt~rth 3:": t !r:t a!,":'-:" ':"~7 rt<q--~! ::-.a L"n.. t:.Uilt! "!\f'l C.:>~Gt!"JCt.it:l ~!' :>-
1"'"=' d::"o, JU'~..:.hl7 at L1ic b!.i; L""!.!!'!' S!ta G.i::tr ) :- t. ol!c' b-..:""., 1'.ctr :tt. 
L"'!"1 t :- T.)-="'lr"l.l"'t-!::;, '-r n -::r c-... 'td ~ .. -(.1 .. rn.::t r p":"t.r . •nu r!;o-:..:.-,.-.1 
" c ~"!cd µr..n" .t_r -"cr-t.h:.'.::- ~-::i:: d~-·.-.;.;lJs;rt•.nt l7 ctt:i.; :o t ! :~-:- tJ;i s 
ct t o 1.:1 Gu'::ljec:t. t~ f-.J.rt~:- ~!"..i~;: t!'l.!: t.•.J q'ilo :.1 :ir Lln <1c~n rue 
! G-1-0 i.l: !.l ! ty • 

S.,U-..h ~~nt:'..M J~t' l"r 

Thr <::·1c 1nnlJ.7 11uth1r! zod S:><,:~t il~ Or.:' ur.d rubt,""dly rr!.ll b:n 
I 11rliHAtUd dUU t;.."I (l~•Hm!C tl=.fVG-l )p lt l'I~ 11\ t.."iu rr(IV1 "'!.!.!)l:,t rr~;J·"!::•;d 
Nltlc>:OV •ir nJ"l.:n . l l r.t..'"llbt.ir :i:· nltc:-nr.to pl::r~:a l'll'iJ ~"'ldOr ot~1 w.11ch 
1ncl:.i.du n. r~"11n r i -.•"':- :-e ac. •• .. l r .i=.b.:'-tt-:. <'I rj :1lc,o brl ""' :J· ... r.ot. 1;.1;iiu, Gin! lr::--
1n hall~ht nn~ s :.ororti cr·r\flc j:t7 tu tha !:;:til t. 1 1~~ 1 ~.., . e:r n s.cr.!.n:i c r 
dnrio en 111;:".rt'n:'l.tor t J·it11t.:l:-ics a:t t_1'lo S,;:ut.~ Sr.:1t~m C'ld ~n ~=-1b-::ti:::-i~s 
1ju!.:r.T .:;·.':'O;:t LI n?. 



7:'11. :-'-Gi!'.°.::1:7 rr:.r:n .. :t rcoc.;rv 1.:- s!..t~ ~t -~:-\.:. Cri.tY. rr:-.!:r!:.1:; 
~ll liu t. · ~., ., ,..3tc.!1 rlut1 ta u1t!'rv rnblu .r .• :.:r::!Ji t.!.-n C.)n~1:1-:r.:s. >. 
nu:'ll.>t•r t !" rltc:-r::!~C µ].··n:s "" ~~tr!" e:.r~i:lc:-at1 n t'.111r.J\ 1r.cl..,lu ll 
Unr:l :.· oir.1i~t:- t-.e.i~!~t r1J,.\1t 6 r.:ilJ:l i:; <l:1\'.n$°t!'a!il!I f r no ~il."ll't: < rcL.l:, :-
¥• Um t•:ith air.!14-.r.:- Gt...rnt/· orq:;icity olr:iu~ !7 r.:ilt •!!' rtr.v1.1 t ho r.;uth 
:..r Jtc1:1 n:!e l!ivor, ;..r t.hr-u1 htH'lrl•:!l'l t or ~r!h~t3rJ il~o l~c.-1t.td 
n:t1tH:ctivc:l 7 :in llw fJ1 ut.'i Fcrk , o't\lO rt1ve:-, nt.d G!IW <'rlluk . P "?r.or 
dovr:l:ir.:ncnt o.ie;:f-.t._ uJ.ti.~~tclt bo p;.. !:it:iib'!.e ur.d..::- a -:r.io 1: th1 ea n l t.c:it":4.;u 
rln!'l.1 C r- st. '-- ... r.i:, tut. nl !!no! Ut.tc!o!."'n h.:: :::; btc.n crdo r::r di.;vol ·rr.ont 
ct pw:c::- rt!l th? r=.!n tJt:-tr.a <':- it.:1 trlb'.:tn=·!.-es. tl:a t.'I cc~n~ic 
1:-tfco::l~.1l!t:t, it. i.s u:tl!ko!;f t.~"' ':. t''fV p::~ deva"'-;Trn: cy C"n.,ls 

<. r r'.1~~L n L-c:t t!:e ~..-i:i r.:.vc:- Tt!l!. l:il m:aic=-t.:1b:.n r r.c:"r :llcS!t t rl'I!::~ 
:.:et1~ 1r r.l;~ r=E7 l:e cd~. 

7h~ ~ . :-.i&ix:1;r r?\"r :J-.id r.":. tl?l! r .. -:t~•.J'u.t J•.-!nt. ~J.w h:·s r.:•·,,. 
l'flf:". ~11."1!.:l .. t<!d C.::"": t n oxc,·!l:.r1vu C-J:i t s . ;, dm'I :;itu hi\$ \:;; (Jn null'ct.cd 
nt llurid.!tn au.i:.t l S r1l• a d. i-.ntit.r cr-!Jl !':-ar, th.t;: c r-1::!.n;:il. c!t.c . Thn 
hui (tlit. • !" t hi:i dn:i ''.rlll btl ~!il' !c..;rt, ''1h!ch 1-S r.rt·f'Utr t:h::n Llut 2JJ 
fr1nt. or!c:_ln~!y rr:..~..iucl.1 wklor ti-Ji 11 1nit!:l,_ pl::.nu, r11d lac-2 Wir.:i t~ 
:')) f ,ot p:--.po.!Ja:l md•.:r d.u 11C"'--r-'...i!!:iU'1 ,i_:-:.n·• n:t txr1.:i<;~tcd i•1 JI. 0. 
t!-' . S.',4 . !:.~7?"Zl1'7U c.~r·cit;,r nt. ::..:rid!n.n D:';'t r.ill be 'Ol'}, O:Xl IJCt'"O--t'e.at, 
'Kt;;c.r":.:nn, J.-.D,ooo cc:-c--!'i.:<:t 'l'::":I rrr"·~=e:J uru!c-r Llic: "1.n.i!.1.1'.l rl:ir.P : r 
Lo> ~ .ut. P : i:::. ;;~ . :~"\ nu:.!l!.;.:-""J ! l::_:i c:ir.t.:~l rc:: __ r-; :!.r ('. : a~-::-: l!X", 000 
r::r-!' .. n~ ccp::!.fy !, r!"":" ·C:;ld !' :- C'="'S~ert :~ C::l U!r. r.-:!l C:-~<.::, 
tl -:.r! ... ·.r::--!7 ~!C"!nc, ,,.,; 1:.:...::.Uu l. rt: ~1-:o HL:-!.:.:..::a t-=i . ..~ o""·.o 
!"~t:.:.r~ t!."":t'! rl:c:l f-:r';\;:" o!~~ ~ J..:t>ll"'='d u.~'= t!-J •=:::~r.:t.·::rtc! pl::.•, 
r:,. r!::!Ln ~~ w-uld c .. :. t .. ~!:~d oa r.:.-s e:nti..":?!;.t.. d : · :- \.~" L k: :.;!. 
P !..."'l._ -1:~ !n lt. ll. i::- . 5.:.-4; 1r.stc.:cJ !.-: ~ -:-:-:; t ... "!1::1n ~.,ri tn ncl~t17r.i"l 
~~-nco rocerv !.r r. :>uld bl e r.:s t~-i:icd c :i t.hn. ::i~in ' t:"Cpi bt>l ?"I" t "l::: 
n.-'Jt.."i "";! 1111.ls <:rt:?t!k. ':l~n O(',lnl l.!!\•t:rs!.;;::s ~ T pJ:-:-ut· c.:ri ci:t.'llly 
c.•r.tr!",")l."lt.l•t! br.\·o n:m bt•on 1.:!1:\it~"ltcd o."":!d e.""rJ !'l··-;cr i.lov'"l 1•1r1r :-:t l:1 t 1t·-0i:n 
Bllla Cl'CO!~ ontl t~ honct rr ltvr.1.dl.nn p.Jcl r.culll bf' ,, l1if d::i, j1':' 1b:"ililj' 
l\t. tJ--o t -: •k:;ut p._,i nt. .!lit.a . 

F ...... ~ k!t!_~ k=l w t.""'nr, ':' o Pi \".__r r::d r tt:!n.J 0 :- ~u ~ ""n 
t --st f '!'"): • •11::-~ttt )~!,.7 :"' htt."•'- k._:t C'"!!'".~r~:--..;~·t~'ti 4Ul.:,t.t:lt.~"t!!:" G:I 

:-!c!."\!lll)" ri-::-_-:!.d. :.: ... ~:-J.C1.1 :'\ IRt~ t;.._!;!l :--..'.!$·-:-cd :."CC\:,tl:· n! 
t:. !"\i:O ~-., C.-:l R.~ l!•:.__.- a."ld !t 1 lll \xt tc:..l t s-.:~~':..:-°"t!' !l; '' 
-·-'"'i'"l,.,.. "-, .. ..,_ .• . '""""- " ,_. ....... _ .... 
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;, r.u::;.b(:r o !' cJ·.nr.r;ca hs.vu Lo-u:\ :::r.c.!e !:t t..~o plun n~ r O:Jt.!""."-..1!' 
t't'g'~ltit.i:) lt frt>l:I 'C1c.oa sha;:n in fi[;~.::ro G. lr,asnuch. .Os thasu Cl\nn~--;r.3 
~l"!J :;:.,71utihr. t a.imil-'1· !''.j t' !:c:ch rn~~r 11c. !..r, t!~:r f' ":-::J. l~i::;CllsDc·:I unr!ur 
tlio !'t.:~ tt:.re!l" C:•l' l :1iurosts- !',:ir 7ihich rctr.:.ltlti~:i so..h.c.:i:.:11:0 or:J ~cqui:-e ~! • 

.'!. . fln ·d ~·1Ji;;..t":!l1 •• n.,di!'ic~ti~·n );ca b('.cn r..nda i p t~l!! t«t:s t'.l"'i !r 
roi;tltrt~ n :;cJ'ICn'ollcs f.,; i~-0:-d ·o-:-:;~.-:-'"•1.. ':.'ltt.: Z1:.1u!h1l~s t:!i~:n i.P"J JI. J; . 
J!':1 • 5'4 ( SL-c l:li;u."'O 6 ~f tJCC::jr.lf..":;1Ji.'1g r ;:.p;,,rt) per:::1tted ll•#l di nit !'Ull 
r ;1:;.or:-:1!: l eval until St"r,tc:rnbc:r 1. r-.nt! C :po~eU'I D'\l:>_CU'1U-.n ;!' ~x::luni'.\. 
n • ~d c":n~!"OJ,_ at:.!":'l:;t: b-,; J)aeC!:.bc:" l ~r 110~ )"i!A:. A cl :.".:.l"l0J i:l 
r Q1':ti1.."t t t::n !:!chaduli;: e~'j'l:s !ull r 12<;rv'"·i1•a t. l ro hnlC t!!l!.!l f.qpt·t.:nb-ct" lS 
o..::i· -.: :-u G7ncuat!~n' rr.ust. ba ir::1t1o torl r.:J<! t.li.iJ re.~~:-::!:-s mnlld b-a <.;r-i;v.n ... 
C:r:rr1 t:l 4inimun f"-=:>:id c1:-; tr<el p;;=l b;r :J.1·; r:ibe r l S. o~her.ti!>n, ru1,Ul'lt'!. "":n 
~c:1~d\1les. t'!lr f l i c<! c~r:'tr:ol tl.:"ll 1.~cntic!ll ~;. ~lr.ae -o~·it;i.""'l<i1.l:1 r..ln:1nad . 

b. IJOV:itm~: f~-olt.::!!i:oti 1r. t-tiu 1ntori;.s1t e:f n.·rv;ig.s'ti::n Tl'i.:1-
be sub:ttn:it!.nlly U:<:: Gtin1J tt:> ~~li!"lcd !.n 11. U. 112. 5l i. a::oopt 1".:r 
r<~:ivtiirs Tdw~e n:;~c ::;t-n-t"Ct r:lli l::e r.-.·a!l!':"'ol t: ~:.i"b :'!:l f.0 -~1 .. i it; D.o 
on lijt'.th $11:;tiio ll!.!:cr :tnd J~rrit:.ien D.:?t.l r n !l!ddlo F~rl= ~dllrlru.itto 
Il!.Ye r . 'i~I!> r.d~d reo&r "."; U c :..;i.-ici'cy" rr~1.l 00 used t.'l pr::'lido !"'J.;'~!lt r 
!.hcre3.!;a.:! ~n Wm r.: ~Zi!:nUi.I 11.!'l'X' t)!' t l1q rr.:ap·:.ict!vu t r i btitnriu:i n;;t! c;:_i 

tho r1R i..1 ~r!llr-.nuttu ii1•1e.:- cl\U"in!! WA: l -:m- -r.nt.l!r s <:i':oc.r:.. 

c. I~:lr;?? t.lj :JJ? : l~ilvioud L-:'i(,""ttt.!.1~:1 Jilr.na f =-r t.!'Ja .!ll."lna:tta 
\":-,lle:t 1n:!'ic.'l;.r; ~f:.o t. tlt.itllltl:!lJ a .:c.ch : nrecr i\Cru:i:;;•..: 1~ulJ b:..= 
scr.cd ..r:nd t.'lt) t .:; t n?. nr.cu::t c f r.ntur I"-;uirll.il ',"Ould be cJ~:::ider::bl:r 
r,ri.!!l t o:- t.11rrn ~nt. r.-!r,L')nll:r ccnl.:..il.plo :!:d. ~hi.: lrr.i;::it-! :Jl'I at~r:ic:c 
r0!j.1tt:-V'J. in t!tt• i r.-!i"li;:iuol :'o:;or.-:: i::;. i:; Vor"J i::-:itc r 1olly (~}:nn;-;-0d 
rr :::. th:J flltins pr;,;S!1 r+~ in F!. ' ·' · 1::::-. j!.J. . Orlc;L,;t!.4•, ro~;u1 1:1 t.1"'' 
5C-hfSd.Ul!':J f~r L•>t>k:>~t r · ir:t-, li:·rt:lr-.'1.1 <.:~tt~cu Grove, n::.d Foti:l 1?1-0r;u 
P;UtB T:u.ro r.-;t :.:ot. Up !':::- !..."':-ir.ntio:n. rrusc:::.t:. r.lnrui i'rt· t a i>ll-t:un 
anno 1rr1!;~t1t n ctt.1rneo in all o~ t.ia 1;!l li!::!.att!l U;lZ~n. lT~.)uct. 
ra-sc:v1,· irs. t:r;OO:- L:.!ti...,,nte; :ITit~:? "t:!.:?::i r!o·:al c.;=it:nt. in n.., :!.''.'.C:~t;il 
YQ-'tr t.'1t: r.rnn-C.::r.n n'!. O~r~"l!l, C.it t t!r;o Orr:;-.::, nnr! ~·~:-:i l?LlF,!! l{!!s~:"VJi!':S 
wt".i!tt bi: c-t~lior th.nn t.hl"' t; 1.~dicn t~ d i-"1 f!f:\! -:-= s . 'l'ha m~C:!i'!.c:i t:~::m 
o! r.L~:'ltl fer tc-Ut;!"'/ ·ir3 'r+l): t'~ i:·~ir;"'ti.;n s:~r:,:e >oJ.UlC. 00 n~t.ainUt'! 
o;.•y r.:t1 t--0ri:1.l1:1 r.'!..L.:ll" U10 d:lotri~·.:.t..1 ,n rii~ s :.::io;_·r rt.ltsi"!:sllo ft".:ln 
1lt ;,ii\'itlu:1l t"USo r .. ,. ; i.., !i1 thti c:ml>i.-'l~d i:l tlJ:'t: t:t r,f nrtv!t;.~ti?11 r.:'lt! 11·:-1-
6--:.t'ti-'n !Jt t..~o c:oi.tical l~tor :rcnrs 0;1 t.."2-'l r r! :;puei.!•:-o t.ribut.:\:"i> !!I . 

<l. !!"l.1.2,i'!.5![~ !")t:_ nifTrrot-ir •r !'k.b.: C1::-?.~ill st.t~;:licll l:r-vo lmtln 
n r.do llr.d -:>t.hil:-:J tin t in f.':" ~r~:;s 1'· r !."'H;:'c t;:;!ni; n:looo1::s r _,r c:i~~ l.:1!":1 
i'lsh -:vr;r tlm pl;:!n i~ r<0l~~:; 1: :; !.::•Uc:itW L'1 l:I , J). r1 >. ;4l.. It. n:;pi.!n.:.·a 
tl t.'lt. i:t:' 1f ii t' ~:;; fl:J.::.l c::nt~l, n~·r.it:::ti~;n, o.m~ i r rii;n tio.:.:? nrn aur.1'c-r nc:.!, 
:'e.$<.1:"'.' i i:" t'Cl~:1S :.: tS d~inJ; t.!~ !l ti. irb~ re ri i d in ~ilriJ!g o . :-.t."l~ nr.d 
f:hn-,1.1~ut t l'::J- -5tll:ll':".er c:::n r!~::u'il~~ 't.c t<ljustcd \titho~-t. 1.rttc~fc 1•c: 1'.Ct} 

Tl 



t "~~ir. l w!t • .r ~.i!l :::1. .. ...!:..i.t1 2"1.t.t;..:!.l-~ n ~ ! r cl~.,~ :-· ~ ~ ~ • .;:~ :.-1 
I ~r !:1 !.r.:>~ll~ l:. .. 4c:- :a " :. r .... l!: tr.:~ p!.:.r.• , llw .r!!..:!!!-r.:l 
r " l- "l:;u:i ~ t.1l~r 1.~ C.b .:::-::.~ ! .: t..'t:" b::t~!1!. ~ r.1,;rit..•17 !'ls?l 
•;ul:! ~daco tt,,. ot..:-~c= ~=~!"in er!.t!'!~l ;· .. =":-a:. 

u . I;~ r r:-11 ,.e;,,.:;: In p:-;;:o""-""i:t ::t' .. l.1•' ! ~;.. t"O~ n: ·11._,...tl ·;:, 
p im: :- nil• ::c"=:i ::.:-c c.;.. .... , tf'-.!I ~:':.!Jt. r. r!-:rity rn:.l nrc c :i;~.- llct! !..'l 
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