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1t,o oeterlrine the prj.oritv and feasjbi7it;y of fust& .r stL& '-&.

pesL1cide conta&enation of the several specie '1 ~sh-"-~'.in-".&
i&

vnich nest, on Duels T:ake anrj aloll~ the b-"-! .= 0'''.~c..i- I;", = l~s 0' ne ad jacen I'-00& Ollaj

'&River. ln Ilarticu".al IIG;;" re int-"."~= "d i

relative to thie cspreJ ) {Pandion la7. =.-'tus corolinFnsis, rr=~.-'eron
(Prdea herodjas hezodias), and. lleste. n greb= (Pieck.. ophoru.s

occl(iGr&t~~ Ls) colonies,

Ackcno;;led.- e e-.s

$1Vie are 1ndebted io personnel of the H.C. Fish and i'tildli e B~'~n"'I

at Crest,on, par~icularlp b'ologists D',,"i.ght I!0 ~e "'ll I.''".".'"'nd

studeIIt ass3st«t ia.. Jac" "'ovd Tne 3

of .field ecpip.-..ent and UI us- of the all'boat Onei aced b" lh. &'&I igfl i

&1as also Inst helpful. 1 .;I addii ion& ~re. are gra 'efu1 to -'5 o B oui& h

OI is "..sslstaI'lce 11i lo -.'t: n: th lrest earU ..' L&I" 00"'d



ancl to the I&. C. 'rydro '.3.cc'cr '.c Col:i,.ccsslron for ti,c lo'.3. f c'c]u
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Zhrce seioa? at,e visi.ts ';:cr e I;.ac;c: cc ther area c;ur."i.ng Juiio, 'uly

aIid A'1: .1S 01 3 co bv r'., Bob I 0, ',;c I. ~,,a 1 f e:3 e Bilcl 31„,';, ol.f

to de"~crir! Inc: 'tile s12e of thc; colon~ e & p rr ot'he ne & c 3.ocal Lcu?s alice

record (data I 03..;"..'.ive ".o the) oc,cup?inc" of e;clr ncs~. 'her c over

possib30 observat,l.ons;ere;..aclc of nes~ success and; sri!a3.3 nir.;.ber

of specimens ~;orc co31cct,cd for. p st,i cicl arialyso .. Tnvost 1.'"'ar~3 ons

1!ero rc;..trict,eo. bo trio ban'.Cs o.. thc Koo.cna; Friver ancl OI're assc! i;,l.ecl

i'ia L oi" bod I eS Duc'. Ia'~o, I,each I,al.e -nd Six !'d le Sloug'n, as sho ri oii

G. C 0 01:".p ".11J111~'l g!.1:f.' s .

3 rive t,i,-.,; bio?i

On June gth& 1068& l'z'. Isbister visi.tod the are- t,o local.o and

plot, the nest sit, of the osprey encl l'=I'0"1 colo?lies onr a. 1: 126 )2O

131ap (Figs. 1 ai.ci 2). Ele located a t,ot..3. or 2" osprey ne. ~s and 2 heron

coloin c.'s si 'at cd along t h Koo & cnay Paver an(i it s tl'0 Iiiai&'1 br"a? ches

bet;;een l',o. 3 higln ar and th" Kootcnay I- n.&ing rai3.1 ay bri.cige. A

'ingle osprey r.cst '„as locat,oc. on the i~est, s,ior c: of Leacn I al;c and

tiro nests;.oro obscr rod on the I'.ount.ainsi.do over looicing Koch na;

4. Xsbistor !;as ri 'ble t,o positivo3y clet,cr-.;i?le nest occupancy a?ic

inc'ic teel t 1at chc blr'ds 1'r'0 not 0 '- rly concei'noel a 'out tile ppi. 0aching

boat .ncl for t..ic 110 t, part .:eic not, vcr~ voc"l.
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GIJt f ! ('l d lnvcsL J...ai .'. Ons oc il!(;i'.ii i.'u1v j.)( U a;il". i"

L'nset
I (.i ~ Grl

Julv 31si Dl1 ~vhc Osll:.'e-" n'-.. '~ i Bn(t !''Ie i,"ro hcr(ii ..i.es "." .':: vJ.sj i ed

Br'1(I 0 Os 01'"'(I fI'0!!' bio B t,'., On Au'IS'I: l, t!) "" ('t }I Ishe iles . s 'ir"'I' 0

v3 s! t c(l. and clrl Ob"-i('rvi '"'-'&', a s|IOI'(" B Ll caci!- ric; iL, and heI'OIII p' 0

rl!Bcc a detailed insl&ec'i.ior url('el trl = I cst tl.'s fol'vid=lice of

occLIDBnc'! o DLL7'jLn'" 4'10, e j.il.",'c -"t" ~i'BI J on'?', Teep IJ col..!..Cct ed sever"a 1

spccir,eris of l(cal birds ar7('. fish to bc an.'",c(i f'r" Or„':anochlorjne

pest,i,cide rcsi 'U. = .

On August, 30~h and. q~1st
9

3. racie '~BIO f'inal j.nvesti~~;:,'„ion on

co 1 0H es t 0 Bs &c='s the f ea. Lb3. LJ t'ai of spcclfJ c sit udi cs rc1 B(ea

to pest iLci(lcs -rid fish--cat,in~, bird., irl this al ea. On Au"Lrst 31st

field invcs'~i"B~ iorls I;crc carr'ie(t ou!,',dth ti".0 coop ."'.t,'j.on Bnd

ass''s'~ance of iiz', l'i!i.1la7'd 'i~'hi,'rid I'~ Jac'loyd of t,ile Hritj.s"I

Co llli';b' 2 J sn a.'1 i GB i- ll. B ICII, 1)lscllssj 0ns Irere rleld 'i !.i 11 these

Iiicn abou" t hei1'bscl.ivat icrls on t ile feed in'-'abit s o" the bir ds 9 Vhc

effect, of anr&LIB1 f1oo('!s nd possible solir.ccs of.'031IJ..iorl or pes~j cidc
i

cont ar.LLnat j 071.

Col 1cc,j On Of snecirens fo7'esL j ci(! is 1 es t dirc an

l'ros i of t r!e 'z'at 'fGirl observed bj Bi1 boat 0,"I t!Ie 12 i(es irl t.le

vicjxjty of Cr(.ston,;ere rcsjdeilt. ria11are. arid I;cod duc&s. Three

adult, I",Bllards9 a irood duc'i. Bnd lri(l.—:eo»9 lrelc col lectcd on Six i'i.e

Sloe~he T"'0 Il'venil.e E.'ood dlle (, Irene capt Ur'cd bi hand arid a thj.rd

Juvenile 4'100(, dllc.( nilich }lad (tr'0 rile(I ." n a due i( t rap oil Duel( I ='Re

WBS B! So co11ecbcd. A1tholrrh a fc;I ZC1101!-le~a a",ld 7(i11dccr Irere
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lpo ct 'c} &Cr clD1p: I c,','t' c tfle II'!21II I e I » clcrl'3 shol cb31 c»s e

Si)c sPot i.ed sana}1'.Dc: 0 (!;. 2.»....ct Cnc} 2 juvcrliles);.QIG coll"ct» c'i f'0.

rcsiclue an.alysl s ~ 2..}33es of brea.t r,.usclc, bl -. n, anc1 'oody fat, I:QI-2

t„a}ccn fro.!I the: ','..»..-..'.I; »".r!e ach».1t, »;oocI ciuc'~ 2 ld th. 1;).d;—.:Qon l.hi."»cD

the juVenile IVOOCI duc "„::! c:.'11 t!10 -dnCIP! }3" I »'rCI'C PrCSCI VCCI AlJ lrere

AiI »~rcpI sscc}, frc;-:r ., tc) ''c!: Gni,c» "10 Pic 'QBlch FOIuld»atiorl in To'nL'0

on A1'Ust 8th. Se..nplcs o 7 I stern grebe cc»gs 1:ere also col1cct,cd

by }a.. Jac'c 1"loyd o11 July 31st and sent, t,o the Ontario P»escarch

Foun» "»'3 on f01';1c1lys '.s, At the tir»lc of uniting, reports fror» t}'sc

analyses 11avc not been I'ccc1.vcd,

Obscrvat Lons of sDccrces

Osnrev

A tocal 0 25 0" Dl ey nest,s 1:cre 0.'3sel'vcd alor1" the 1'otenay

Fiver anci. t,he t;ro I.-.ain branches l,hich e.--,oty into F.ootcnc»y I .l.c: a

I»111)ii",.U71 of Gi-'}lt and pos 3 b ly 'Iany 2 s s:L)ct ecn OA t hGs n. st ''GI'G

occU'0! Qc1 ln 3 c)8. The lat tcr fi»,ur e represent s t.1G t 0 Lca A»lu. l}3GI of

nests:rhich }lad a pair of ospI cv Drese»l'urin~ one or r)ore of our

vi it,s. The nu~.bcr of birds o'oserved in thc ir» .Gdiate vicinity oI

the r!est, v-ried fI.o'.". 22 on August 3ls to 2, r!w~.ir..IIr»1 of'9 on Jvly

3l t,. Xt is dovbtful that, all. of the birc}s nest, in."-, 1rere observcc}.

duI 3 n»".1 any onc visl.t . T}11 s pres Ii 's srlppo 'c,ec» by tile ab nc of

onc of " pair fror.. several of'he suc;cessfv.l. nest,s cIU33).n»; oclr v). i»,.

to th 'I — a, T2,!31Q 1 .u'v7ilari2cs 0»J obscI'vat,ioi'l 'n ca Il v) sit,.



Aug 31 OX

0"le "drl'~orey o~ese~ no ospreys seen; I.o droppings under nest,. One 0./O, G;z& neaX'CG'nc
adult 0; o!x'Uy orescnt„ one du"t, nc ." ncsv; no c!roppin";s belo~&

n.est,
nv.e QS v Ctr f' /, ./ f'wo p

i ie

cd 0 Qsor ys -ly ill@ aoout
Q&i'1 oQGS~Dly i I'Q!ij nes c

'iq j!. nOr &/i r.'

1'10 OS Dz eyS Geen ~
no d oppilz".s below'~ res v. t:~'"0 Qs.)reys gl„v ~ic~

nes7 ~

t'&IQ c p eys 5 cyin'r about
Cll&'aOP a. CC. &.0 DG Car~ging
a

no ospreys seen; rc dropp"'n&rs belorr nesv. no o preys near the ne.,v.

- t;Io adult, near he nest,
/

no 'dlxlts ores xlt, on
e v &ll 11 V '" O ~

tl:0 adults pxescnv calling loudly, drop-
p wgs u. c".er ncs"'; t&,o youn" birds on ."he

nest ~

. c'„lit on thc ncs''.

no osorevs ore env fresh
*

;,:reen -,".ant &mai e"'a'n t,he

tl;0 aclults presenv pivinL; the alarm c 11,
dx oppizlgs un 'c. the I!.Gst.

One C!SOZ Gy ni„az'gy Salenv ) no droppdlf~~
Delo'.&' he nest ~

one ac'.ult I.ear "vhe

no ospreys oresent.

Qnc nsor& y in vhe vicinity nO aC'viVity SlCull and bOnCS Of a yr~r(? }

osprey near tne nes txee.
rO OSOreyS P-.'eeenv.

*

'.u . S'n&'r. 1n a nCar Dy

Cn "v'!G nes v

t!ro clllt,s present and very noisv, two

yI;; b'rds in vhc nesv. droppings on the
rou ld.

0 le OG,QX'Gy x i P ~&r, nea I
vne ilCG C vree,

onc a/du i v Gi v 'lzz~& QI1 the
'C.„'ie Qz vne nest,

":ro adu" ts prese..t, and no"'sy, tl;Io yn~r/

birds on :',I G nest,.
Cne OSprey i~~,&&.&ZZ~& nea
"vhe i.C, t

One youn., birc'. On

/'JLvv ~

t 1

'wo adul.vs prese.."v -nd Il!" ld cy alax".necl.

I'any dro~pin&- s a vhc 'Dase 0~ the t,rce.
v"'0 acult s e rid t'r'0

DC/~(~.~ *~i,



~iud 31 )}.u~/)' JI.ug 31
11'"Ih e)"

'0 act1 I"'' near t,he ne" t. one osprey near the nest„ Qqo oc -)~nwl'/l q v + hp

iJ1II 0 OSPreyS present. two a.dults p.e e,.t an'riildly a;ritated.
Qne bird -,et" . r)cd to the ne"t on our
d egw ~tq) r fJ

two a~l~rts a!nd tll'ro
'l

})1 us Ue:.:." '~ ' 0IL

t;;o osp "eys present. no 2. ct ivity 1!0 aC i. Vlty

o..e Qsorev )".lyin~r near t,he
s

o..e osprey nea.r the n st,. no ct.-l vity

ull» u) c' d no activity.
Ji".. ries v

ur!us ed unused i.O rh.C'I.".Vl'

i 0 Iact v~ ty QDserved no act ivity Ql ( 7). '.'' 7:/ &'''1 1

t".'0 os&rev sJ
ai. ad ia, ent

r)ercfied ":1

tree ~

no birds»resent at, ). rst then two ap-
.)ea.. ec, «Hid c 'c 'd overhead a Iv'r
J

"10 ac! '". s t)

"Iv ) ty»est not no L et lvlt y no act vlty

'0 "-Jd"'~ t osn)~/ y )resent a. very Zc:vr droppazgs bolo, the nest also
an old»est. was found on t}ie ~~Jround.

no activity

nc -' a ppears reshly Vu
';,ro ospreys near'Qy.

two ospreys circled hi.,h overnead; a very
~J~v dropp n/ s.

no activity

- q»l QI 7I -sic -.we»a J ee»
J

0'c. 1 e'/r ~ 1" Qi.i t '1e

& I yinr)
nest;
ries v ~

) QI lr Q S7) Qys Q Qs er ved - 1 //in.f Qve head 1!lany

!J-r I)eave J S

2 'oiro.s present

J J ~li-& lqr~ /r a, ea.t liny dropp'a."s 'Qelo"r the rest, '"wo

Ospl"ey clr'c e "'lid c") led
two adu ' s arlci two yoll., ~

I0 prlay at i Jle rlest
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'40 osoreys ol ese lt
I

one yol-n~ bJ a.

c rc . lt-" 3bove,
birc'. belc./ ~be

On one ne S'~ BnG %No c".Cll' S

i'e.-.'1 /J JHf OJ 8, yoQn~&:"

nes t. (oops ey ? ) .

tao b-'rd.s pre en~ 3.i
1

.O nee us

'o~'c3. &eel



Taolc. 2. r"ic ~..cL 0'Oscl'vat:0n: 0» i',.0 Kooic?la'L'.lvcl'.:x'cat 131Uc Iles'Gn Colonic"s

1'i op ih I ic'1'on) ir 2 CI '"'c?i Blue fle?'On nF? 0 '.' 3 n 0 t 'J.'ecs

TO'i'I',1,

?l0 '.-', 0 no youn:.', 0'l.?'cLs 0

1 youll„-. 'oil ct.

8 ?IF'.: iS

1 nest

you.l" 0 I l" c.s

V011?lg~ 41 1'C.S

To 1'a1 youn~ Okse?'vecL 2p

South f'e"onrv "
58 rI sts ( ') in an un:l.etc?";oned ?lu;.,t' o trees

TOTAL.

56 n 'st,s no youn~: kii c'.s -0

1 nest, 3 voun='il l cl

1 nest, 2 youn= bi".,c~s

Tota1 you?le, oosci VecL
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' 0

c aI the Ii'!011
'

7"& ') t ''; - -- -,, . th of t',le 'r:ootenay Riv r.

o;1 Kooten-;;c I.a, B n;
Sls 1.)). )..Lnc,

U-".OB ?
— ~ .. = -"c! I the b~n'& of Duel( I,:"'cc

C .c ..., c. ) 5l U .".ber 1,BT B ObserVC(l I'1" c)r» e

thc Sa..'., d2,3&'. sms,1l nU L IB

on nests 1;hi 5e,".r,c.nel

Fi.ft"cen bi.rc,;;:e;c ob.'.. ', . ',t-'n- on

I''3.f» g?»
1«& I

Ther." ?ere sever2,1 OI 11
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iv n sos '; i, .i.. ' ) nc) thc birds,

the tot„-,1 n&3;liber of active ncsl&s

to determLne

1 !Bd cn& 3.

cs 1 &c !;0 - ... -
''t:;.=..s not poss'13!c to

c:stis v?h:i ch '!;ere no«, occL,p A sir 1 n')

e'= V&'
'" " t$ c'&rlc Co On~

estirc=it-"

rcbcs f'roril th i,;:o

t,hc tot'll nL!I:,ber does

totcil of l6
'G"? nd~vicl»555 vcco~ 2

not CICCC".BC» c 3.1)

a.nc» ... " '.,'.= 2 Occllc)ic.cl nest, in-..« ~
' gp
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Co&10111. i GI'&s

Our i.nvc.'sti..„-at.,ic:.:- in.",. "..-.', t,haL act,ive co .Oliie of 0=pl ey,

grec'.t, b.~.uc ~ lel'01&a
~

ansi "I&'s '-';i;:;1'coos al'c 10 c' c'.. 3 n prc'&: L.&''i r»o

one another in t,nc Moo"',;el! r I:-;eve. Va! l.c.y. I'ield. Obsel.vat,ions indic .te

t Aa 4 cl3 1 t I ir 0 sI.":.'ic&s "...','d ...&I i,'?le c&rca 1)ac a 0!n procluc L&lvit1 el'e

lc-c& 1ng I'Jeld 3n'."''''
&

'- ". ' c«'&uc'& est t&hat& sevel'l pairs o.'l"ec't

blue heron succes. fully rai.sed youn'&, in 1968. Our fielcl observations

also su.„=est that 16 pairs of osprey apparent,ly fl cigec'I 5 yo»&ng birc.s

or,,9 per 0 cupi.c:-d nc.st,. vol&.oak'ed to ti1e I10rlaal ospI c v nese silccess
J

(Al",&es, 1966)
of 2.2 to 2.5 young per nes. in the I.'as»em Uni~ ci .".a'~cs, thi.s ."',,;,- Sts

lovr pl oducti&vit„& e I'io f ic',urc '1 product,i.vi t y are av- i I -,ble for t:"Ie.

'4'eS c 0 n gl'C Ge Colony On I'uC'~ T: '. AdVanCed e!:.b&ryOS i n the 7 e„'c

'I!&lich 'ire1 P. GGllcct' by .'c.. Iloyd sho;;ed. t?Iey I:crc fcri le .IIQ . ug'st,

that, haichin~ 'lcces 1"Gulc have been h! gh. The p.:e 'clice o i.ncu I:."~in;

grebes o;1 Au„-ust, '~he 31st .;=-.. not, e:cpected. Co;;an and 'iunro (19!„7)

recoi.d;;estern. gI"ebes v."'tn eggs at, I.'illi.~'.Is I.r&ce, P&ritis i Col»=.via

on. June 1st, 1039 July 12th 19~8 and ';&lith e~r&s and youl&g, June 5th,

19J!2. Irie do rot, 'r.no;r if 0»x observ anions indica.e dej eyed nest, in-,

staggered nes~ing, or second nesting by t?iis species on Duc,c I a.cc.

Bee orz!;end; t,i ons

Rnce ~he o prey has declined and i- still clecliI&inc&& iII I.-&an~

areas of this con~i:Ien', anci since decl.ease I productivity has bec:n

a; s.ocic t ci !&i c &I these c,c;cl"..ncs i I'I tile »'ast,em 8 'Iit ed it& I &.es. tIIC 30"I



$)roclueL 1
''v' L i l'1» 0;.: ln" "0 'j D i,n','. ue:; .x... 0 cree'.: '.!'1',.l l:,'.; '! i"!,hc:r 

3.nVCst.L-':;:.'. !.Oll. The burros. no!. cii tho 00 t.oni ..'. O.L o..ol'-",',rea'I'". lie

! Cn E...l!., ',0 &t('. n 0[ e,l . )i('',:1 &'
L

'1 01'» r )~'t i i! C'i fc)g CI ('Oii 7."'1''ii jam

st Ll(if of t lie f Oocl Olla:1 Tls F)est," 0: c!c; .l c:Arc; I 0 &!?1c! 'i he 0 f eots of. pes:..1 ol(10

on th~c r thr~. r - c h..~&r..-in; rI'0 Ve ."Lf'r t lie r 'suit- 0 '.l'"

OboerVatjOnS i.t, '.'Cruj(1 be Cleeirab.le tO f0110'.'-un OD, ',1-;eSti«arLliOn in

l rI69 GnO at t he Sal!le t LI".e PlP,.(e a Ser LOllS at lie!'.l,)t t 0 Oot am CL SalilDle

of e&ris fro:i. each of "he th; ee sDeoic,s f'r'esicllle anal'r. is.
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Al'lie s ) Peter r, lr'66. I)DT resiclues in the eg'-rs of ti10 osol0 zn

north-cast,em Unit cl. -'L;.- 'c„.s and t,'nei relation to nesting
success. The Jour:lal of ApDli ct k;001.0,"~, 3 SLlDDl. i";..nt C7-~7.
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British Colu"!!ioia Brit i 'h Co lui, Oj a i'rotrinoia1. i'lls Ll"il Sp 'oi 'l
Pl103.Lca c Eon xi'0 2e 20& DD*



Soecimen
( )Number Description

Tot al.
Nt.

( gm)

(b)Ana-
lysis'o.

Pesticide Residues ppm (c)

P,P'DDT «~ 0j~ gQ IFat Nater DDE Dieldrin DDD //El~i. 5P.

NESTER'REBE 70 ~ 17.65 1189 79.3 6.0 0.064 0. 006 0. 009 0. 011 0. 003 YD

2 p

'p~WM~~ iJ-'I

56—p~7, '8-~5-9- '3-;2-9 ;6=6. 7—0;—z42 Q-AOQ ~1-8— —QM24—'&D

3. Pooled egg cortentsp NESTERN GREBE

15.4 0.069 l. 9271.0 15. 3

4.3 81.7

66p

6'. 113 0. 017 0. 182

3. 37, '. 005 0. 166
-114 9 5'2. 17 346': . 3 ~ 7

347 5.7
83. 0

-1'.5 Great B. Heron " " '5. 38 0. 03-5 2. 44

0. 027 0. 063

81.7
348"

~ 0 ~ ~ ~ 1-116 6.0 82.02 45. 90

Due'rc L BC '9.63-117'49 7.3Nestern Grebe 78 F 7 1.09 . 0.019 0.013
118 f~, Pt ~ 1 NQ 27 55 350 6 ' 79.7 2.05 0.021 0.152
ala

-120

-121

f ~

~ ~ .

~ ~ I ~ It I ~ &s 29 45
ll ~ I I ~ g/ 24 51
~ I II II 5 25 98

'351

352

353

3 ~ 3

8.3
7.7

79. 0 " 1. 17 0.'015 0. 020

, 77..7 2.02 0.027 0..020

79 ~ 3 . 1. 54 . 0. 012 0. 004

67, 68, 69, 71, 72'62 ~ 8 1147

Osprey& Kootenay, B.C.f/23 52.75

345-'.707/

L-. I-

0. 023
.' '49 0.014

2 52'0 606

0 ~ 119 0. 015

0. 014 0. 010

-.O. 112 0. 011

0. 017 '. 008

0.021 0.028
0 018 0 Oil

ND

'69-136
NESTERY, GPZBE, ADULT — Various Tissues

0. 096

0 ~ 137

0.821 0.007 0.223
— do — breast muscle

do — body fat 370 . 69 3 28 0 73 9 3 04 13 9 8 04

Duclos Lake, B.C. —. brain 2.71 lb. 368'.6 80.0
369 . 4. 0 68. 0 5. 40 0. 047 0. 826

0. 012

0. 045

3.91

VARIOUS SPECIES — Brain Tissues
69-'7 Grea.t 3. Heron (nestling

-3 pooled.) Koot. Alta.
G ea.t 3. ;-leron nestling
Xootenayp Alta.

283.8 371

632.4 372

. 2. 3 89. 0 0. 932 O. 029 . - 0. 044. O. 039 '. Gll
p

2.6 '6.9 0.093 . 0.002 0.005. 0.002 0.005



Arialys s DDD

hu~oer Before After
p pc-DDY

Before . Af ter
HE

Before After

oC 345

346

347

0.182 0.168 '.150 . 0.139

0.166 '.152 0.'049 0. 023

2.44 . 0.623 '.52 0.160

O. 023

0. 014

0.60o

0. 020

0. 014

0. 328

0. 351

0.018 25.9

C)

l
Vl

Cl
l

348

350

0'. 063 0. 046

0. 152 ND

0.119 0'.112

0. 112 0. 004

0. 015

0. 011

0. 012 0. 036

0. 012 1. 70

368

369

370 13. 9 9.28

'.223 '. 063

0. 826 0. 549

0. 096 0, 002 0. 012 0. 005 1. 29

0 ~ 137 0 ~ 008 Ge 045 'e 025 2 ~ 11

8. 04 3. 55 3. 91 0. 220 46. 5


