N A=

AGAROCO T

ACADEMY






REDFNTy

AEZ, NEERBEOBEME PR L CIER L 2-FEE T,
SNBERBOZEICH7-->T, ED LD EIHEI NS DOPALIZE S
TWB b, REFZHEHLTAEERBOA X =V AT 2T LS
FENTT,

BEIGIC X o THHEFEPIIERZ ) £,
TRtz 221, AHEOMBIZIY A THA TS,

(Hifepr, ERSLRFAENE ZERES N5 5]
HaEpH (M1~10)

(75 Bk, BEIR— iz 25s s 7]
HERE, EMEE (M1 ~17)

[EBEME 22BN 5]
HaerH, EMRE (M1 ~19)

(7@ EER B E 2 2RI N5 )]
HAEFE, BMRE (W1 ~15 [ 20)

S EUBREH ORMIZ OV T, BB OB ETIS L kRO HKABRL T 280,



el

BENHE

R 1 SCEEERRE BIASE BEEHIR oo 2
12 SCEBIE BRI ZERMTTE oo 4
TS = 1y A S 6
S (oY 053 (3 1 OSSOSO 8
eI~ G 0 S T 62 R 9
R 6 ELAGHLER [T wreeeresoeeessseesssseiss s 10
A G S R 2 3 S 11
e & s N 12
FH O HEARIEE I s 13
B 10 EHEREESE AR oot 14
FrIRHE

B 1T BEHE EIEHAHI oo 16
fI12 FETE KRR oo 17
RH 13 FFBCHE  THE O ELR oo 18
B 14 2 TR S rreossmmmeeeeeessss oot 20
115 =7 BB TE ss 21
BH 1O TG oo 22
B 17 BT oo 24
[ 18 T oo 25
FH 1O 3 oot 26
I T = OO 28
BHFETEL  oovvvverssreresss s rsssss s 33




HEFH




i1 #AK 2013

XEEH RRAX
RELE

KOXLDERE LT, mDEZHBLZDIEEND

DHEVERS [TRDHIEE OFRTIEAR L, LORRZI LEbNs L)
otz ZLCHEZ L OMHRRAEL LT, [£ LY072] L) Eikix
PFEIZENTETCWL L, RO ZOHAMICIEEEEREZ S, LALEDEL
GO DRHPNTVWBIZE 20 b 5T, AzE2\o 2 ) ICES T IK
LAZENTERVDRIMEES ) o

ZIE LoBR] o [0 BHEOLR O L) B Elpihbi
TWRWR5 72, Lo O [G] AEDLRorEEbhiug, Thudld
72001 TLDH Y 2% oK) L3R b0E ) DL ) DLOfE
PRSI L BHROZ LD, LarL, B2b0LldInETcolH
[FERDR B OLEME ST TN HEEZHZTINDEALH | &h [0
ORRDO LF A EHERLTLNEESL) | LESTLESTWS,
HRIZODNEDOQOL, 74 ) T4 —-F7-I471%, d-HBIHVHTH
BO[HELER] #EIICEDLDNTRESTL D070, FFmReA =4
Y)=F=DE)ZEFBEAILTLEIOTIE, TRERIH -0 NE
DQOLTIELLLZ>TLE) CORKTZMDOPT, [HH/izZHHEE
HUITIHFIERIT S | ] Lo B < s, 2LC, BEOR
WRAZ2BIEE ) L7ZH RIS TLEFWEIICh S, LEL, [BIAD] 5
S EFTN RV,

OGOR] &1, B0 TG TRUF] #BEEL L) LI TH L, (Z
NAFEIZE o TOIEL W O] o@ T L H7) v boidhv, B
GHHOLMIEEILR>T, APV E—FMERDTVLONINE> THEE



TWZ9, B/ DEZE, HNOEEX, LT MMEOH] »S50ERIZEDb I
T, HOOKUFAUEE L CTEXTVIAIEVI I EIEFN Lo 2o
72

1 I, HIEE/ oBRTIEZR L, LOBRTHLEEbRTHEA,
THIRENSRIE LD ENTE L,
2 [LoRt] o [0 25, HEOLRO» V) I e Elkosihb
nTnin,
3 b0 LiE, [HrPSRAELOLEMESE T NS HEY#HZT
ANBEALH | EB-TWD,
4 DLlzONEOIFVT4— - F7 5471, dR-BEVPHTEY
O [HEELER] 2EZICEZDLNTHRFEF-S>TL b,
5 HAO [ TERUAF] #8ELTEETHNI)IEV)IZLIZD [
DI D72,



M2 ®=®x#k2011

XEEHR RAX
T

ROLFEDOZEMA~DIZHTITFELEMNOMETE LT, ROIZLELDOITE
i,

BOEEHED T EH . ABIOK AT IS LD A S I
B2 = L AmES DEFIETERTHS ) o PHUZHES A L 2 57
ZWIINE, RIZLAWNELRRDL7OKBICRTRNE, EERIZHESNS
Ban T £ Thbe JIUTET AHVIE T AU IS 5 o &%
BB, T B G ST LMD S LR, TRTEE 5 20
P L IAT, REUESNHDEVS ZEFOMUS R bR, AEERIES
NTTE RS 125 > CHH S 10 AR E & OMIRIZ & 2 70
PCnzohrd Lithv, COMEXKPRLTANTEWEZ O E ) D,
D F D HEIHIEIC 2 ) D T AT DT 2 R L AT % e B 58
il Th 55 HALTEROS 2 ) Fn s B
B JTAS L E D DA T B

L2 LW ERZOLOIZHERETE R T, ZO0—EKT0L I A% HiF
T LTS D, TEROKIASSIFENLEN, 21U, B Th
Bo HERTRE, RHEEES, ThEUTRTOME E L, #5755
B THLELTHS ) o BAKEE B LTERIET  OThH S,
ZOROE W EEETTEROSH 5 N ES S 28T 2T Th b, I
FUCKB > TO B HADTE R AL & BT Do Wb AR (TS
LEBBRG, BALY ELEEEIANBS Y. SHLT | D | BEOT
BRI L TR D TH Do



O W N

2 o>
w

= ca!
oRE

[os]

R
Tk
R
R
ikes

(@

FI
IR
H
el
IR

oA o
2

S

TXFaT

TFaT



M3 E#- 8% %% 2016
NEEE RY
ARSEIE

KOXOWEERETHIDE L TROZU DT END,

Few wildlife spectacles in North America compare to the sight of bears
gathered along streams and rivers to scoop up spawning*! salmon. The hungry
bears have long attracted attention, particularly from fishery managers, who in
the late 1940s proposed their broadscale culling*? in Alaska to reduce the
"economic damage" the predators might be wreaking on salmon populations. In
fact, several sensationalized reports implied that Alaska might fall into "financial
and social collapse" unless the bear populations were controlled.

Fortunately, common sense came to the rescue, and the bear cull never came
about. Scientific interest in the interaction between bears and salmon died down.
Recently, however, researchers have discovered a new facet of this relationship,
and the finding has radically changed notions about how the salmon, the
streams and the bordering woodlands affect one another — and, naturally,
notions about how they should be managed.

Our own contributions to this work have spanned more than a decade. During
this time we have walked hundreds of kilometers along salmon streams,
examined tens of thousands of salmon carcasses*?, and had too many close
encounters with agitated bears. Our findings surprised us : bears actually
fertilize the forests, nourishing them by discarding partially eaten salmon
carcasses. Not intentionally, of course, but the end result is that these large
predators bring valuable marine-derived nutrients, in the form of salmon tissue,
to the streamside woodlands, where the uneaten fish provide sustenance for an
array of animals and plants. The flow of nutrients from ocean to streams to
woodlands is an unexpected, even unprecedented, uphill direction for resources

to travel. A close look at the life history of the predator and its favorite prey



helped us and other scientists piece together how this unusual transfer system
operates.
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2006)) "The Fish and the Forest" [ 7 <2589 L%l X1
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1 | OFew wildlife spectacles in North America compare to the sight of bears
gathered along streams and rivers to scoop up spawning salmon. @The
hungry bears have long attracted attention, particularly from fishery
managers, who in the late 1940s proposed their broadscale culling in
Alaska to reduce the “economic damage” the predators might be
wreaking on salmon populations. @ In fact, several sensationalized
reports implied that Alaska might fall into “financial and social collapse”
unless the bear populations were controlled.
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REDIIRIREVICEE 2 0RICIEET 2 DI E A LRV, @2 D%
Bz bid, FHICHERBREZLDPOEVHIERZ2EDTELDOEN,
LI oOWEHY B 2T omERICL 5 LTwEa b Ly [#
FBHIEL] 2O T2, TI AN DORER LFHHHIC bz > THET 52 &
%, 190 FFROBPIIRE L 720 @FEE, rv—a VIR Sz
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few+ 545 ZLA LRV~  wildlife B4  spectacle JtE
compare to A AIZIEiEs 5  sight &  bear #E . be gathered
along A Aiff\VIic4EE 5  stream /NIl scoopup A AxFTwHlFb
/ spawning #EJILTw3  salmon Y4  hungry ZEo  attract
attention from A A2SHEHZED 2 [51<]  particularly %2
fishery manager f3B%#&  inthe late 1940s 1 9 4 0 R D%}
propose #%E3 %  broadscale JL#iPHICH725  culling BRER3 % 2
& toull BEBR (§5%)  reduce 59  economic damage #RFEAGHHE
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/ predator JHEEM  wreak AonB A (HE%4E) #Blldzb3
population fEf4%L  in fact Bt  several W< ohn
sensationalized +t>t—3 aFVIcEHENS  report #HE  imply
that SV ~#%K512%3  fall into “financial and social collapse”  [#%i%1
2 A EE] $%  fallinto A A®IREEICHRZ  financial B
» / social &M%  collapse Ai¥#E . unless SV ~L%&WRY)  be
controlled S5, I hu—Lpshd

(DFortunately, common sense came to the rescue, and the bear cull never
came about. @Scientific interest in the interaction between bears and
salmon died down. 3Recently, however, researchers have discovered a
new facet of this relationship, and the finding has radically changed
notions about how the salmon, the streams and the bordering woodlands
affect one another — and, naturally, notions about how they should be
managed.
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GoTWVEHhen) ZLICHTAIMEETMANICEZTLE 72 — LK%
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fortunately F#i2d, #X <  common sense come to the rescue &iki)7%
HIWF2S TS5~ common sense ik~ come to the rescue FBhIHk S
/ come about #Z %, f7bhb  scientific interestin A A~DEER
B.Ls / interaction between A and B A X BOMEDEE (B4R  die
down &k#FEIZE5E %  recently #it  researcher #fst#  discover
W3 %  facet fllii ~ relationship BdtR  finding R, ML
radically A  change %z % / notion #t&, #x7%  how SV
DL HIE~LTWwEDH  the bordering woodlands {JI[1Z4 9 2 Rk
W bordering  GJIliC) #32%  woodlands FEtkHir  affect &
%52 % / one another BHW / naturally 4%k7%755  be managed
BEHINS

(DOur own contributions to this work have spanned more than a decade.
(@During this time we have walked hundreds of kilometers along salmon
streams, examined tens of thousands of salmon carcasses, and had too
many close encounters with agitated bears. @Our findings surprised us:

37



bears actually fertilize the forests, nourishing them by discarding partially
eaten salmon carcasses. @Not intentionally, of course, but the end result
is that these large predators bring valuable marine-derived nutrients, in
the form of salmon tissue, to the streamside woodlands, where the
uneaten fish provide sustenance for an array of animals and plants. ®
The flow of nutrients from ocean to streams to woodlands is an
unexpected, even unprecedented, uphill direction for resources to travel.
®A close look at the life history of the predator and its favorite prey
helped us and other scientists piece together how this unusual transfer
system operates.
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hundreds of A MEFL DA  salmon stream H 7 Dw3]Jll / examine
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/ have close encounters with A A & C#EE3 45  too many JEHED
%< ®» / agitated #FE L7  surprise ¥2d%  actually FEix, FEE
nL % / fertilize MK (0&<) 1235  forest FHE#k |, nourishing
ZLTCTICH %525 3Rl bydoing ~352&iI2EoT /S
discard #7T2% . partially eaten £&~7%:7®  not intentionally, of
course, but ~ Y HLAAEXWTIELWA~THS  the end result is that
SV Z20#E~TH5 / bring AtoB AZBIcb725F  valuable fififii
&% / marine-derived #EICHIRT 5  nutrients %385 7 in the form
of A AXwH T  salmon tissue H7 Dtk  tissue ik  the
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