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PREFACE

3 L A — 4] B 3E : The greatest homage we can pay to truth is to use it. ( Ap
DAE L R AT L A H F ), X & [F & # #3X 4] 3% : The greatest homage we
can pay to our learning efforts is to use it. (ZEFH ¥ miR 2 HF AR AN Y
), kA —4EFELT A BRN T ELEHBATURZREATRES
WABRT EHNEIREEEZRMET —FF. REIFDFAA=ZLFHEE
ER_TFWRFEEELER AL, AI LN EFNA T, EZERFHFTER
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ERETULN —HEL, AT LT EFOFHAREXAE T HEE X
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—KAFBHFAARORE, BLEF X ALEMEEZNAEEE ) 2,884
FEE XN BB FEEFELER, MEREXARLE EREXENEH
BRELEAR PR AEFEHE RABERE AXFHRHEL TREAN.
BB AFTERERER K M4 L F £ — K The Economist, & + 45 43F 3
HEAFAX, MEPARK, EXANREFPASHEXERS /N BB,
HHEFRX AR, HEEEWMURNIEREFEERSWNER, #
ERUREXHRF X FRBEAKHEE,

EELSFURLENRT AR LERAET FH XTI, RD H A
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GE —AHXHPEREREFTHLET,
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(FHABKEARE) —HEA REFHEEGTHEMNFE X, REASH
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AT R B bk Z W) 0, overnight By B R A KETH W, EH W% FNMN
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—MRREFHEFEEERR . EHRAE N ZLBTHOORER
W, TURAFREHNEANCRERE N ZLARITARIENIE,
ZAFERBORZL AN, ML - PAACREZLHAXFE-—NTEH
MK, E2 T TERFEEFMARIEMN A, BFN, ANXKH T4,
BTORAEHEXE, REEZXNHERS  WRARTRECHOREEL!
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"No. 1

High-tech angling : The one that didn’t get away
PRI )L %
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5. LA E I 28 A HE AR

6. Brown 1%t 1L FREFHARAFE
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The difference between watermelon-red and bubble-gum pink might actually

matter, says Culum Brown, who studies fish cognition at Macquarie University in
Australia. Water selectively absorbs different wavelengths of light, so reds can disap-

pear within ten meters (33 feet). But many shallow-water species have highly e-

volved visual cortexes and their eyes can contain up to eight different light-absorbing

photopigments, compared with the paltry red, blue and green which humans pos-

sess, These extra light receptors give fish increased sensitivity to other wavelengths;
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some species can even see ultraviolet light, which is invisible to humans.

For certain species, however, smell can be more important than looks. The dif-

fusion of scent molecules occurs much more readily in water than in air, which gives

some fish a sense of smell over 100, 000 times keener than humans. Keith Jones, a

researcher in Spirit Lake, lowa, working for Pure Fishing, a tackle producer, has
decoded what some freshwater game fish are sniffing for. His team began by dissec-
ting small prey like minnows and crayfish, and identified the most prevalent mole-
cules in different regions of their anatomy. Then they synthesised these compounds in

the lab and tested them to see which elicited the strongest response from predator

fish.

The tricky part was the delivery mechanism. The polymers used to make artifi-
cial bait in the form of rubbery worms did not mix well with the scent and hindered
its diffusion into water. Dr. Jones solved that problem by developing a proprietary
polymer in which to embed the molecules, which boosted scent diffusion over 400-

fold. His worms have been selling like smelly little hot cakes ever since.

For other types of bait, swimming skills are paramount. Fishing lures use a va-
riety of control surfaces to move through water, ideally mimicking the movement of

distressed prey. Dr. Jones and his colleagues built a large underwater racetrack to

tow different lures through schools of hungry fish, and then tested the most frequently

nibbled in the underwater equivalent of a wind tunnel. Using high-speed photography

they were able to quantify attributes like pitch, yaw, roll and oscillation frequency to

determine the movements that attract different species of game fish.

Yet even the best lure is useless if it is alone in the water. The latest fish-find-
ers combine different ultrasonic frequencies and beam angles to probe the water a-
round a boat. Some generate photo-like images of the bottom, including structures

such as sunken trees and pilings which are often prime habitat. With the click of a

cursor, an angler can differentiate between game and baitfish, calculate their dis-

tance from the boat and estimate which bait is best according to the water conditions.

“It is really getting kind of unfair,” says Macquarie’s Dr. Brown. “If you are




going to use GPS to take you to a location, sonar to identify the fish and a lure which
reflects light that humans can’t even see, you may as well just go to McDonald’s and

order a fish sandwich. ”

il

bubble-gum ['bAbl'gam] n. HLHLRE , 1 FHHE
cortexes ['ko:teks] n. 2, B E
photopigment [ ‘foutaupigmant | n. BEA R
receptor [ri'septa] n. RS B AR
ultraviolet ['Altra'varalrt ] adj. BLHMEH
diffusion [ drfju:zen] n. ¥ H#L

molecule ['mplikju:l] n. 5+ b ¥
dissect [ dr'sekt] .38 il
minnow ['mmoau] n. 8RN
crayfish ['krerfif ] n. /NJE MR
anatomy [ @'neetomi] n. f#H], 2
elicit [1hstt] v. 51,15 H
polymer ['polma ] n REW, REY
yaw [jo:] v. A

oscillation [ psrleifen] n. 230, ¥z 3h
ultrasonic ['Altra'spnik | adj. #HE P
baitfish ['bert'fi] ] n. §9H 4R

sonar ['seuna:] n. P A E Y

KA AT

1. But many shallow-water species have highly evolved visual cortexes and their

eyes can contain up to eight different light-absorbing photopigments, compared with

the paltry red, blue and green which humans possess.

(BBIF M2 R+ § 2K & KA BOE & AL, EMG RN EIET $4
SHARBMBRAEL, MAXIIMA YV Eha G B8 LEE,

[ &4 ) & F £ F 4 Species have cortexes and their eyes can contain photopig-
ments. 3] — A7 58 | £15 4 many shallow-water species, i #5303 # have,
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1% # highly evolved visual cortexes, highly evolved % 7% %14 33 £8.44-4% visual cor-
texes, H —AH 5|45 4 P, £ 35 A their eyes, i§ 5 A can contain, E & A eight
different light-absorbing photopigments,up to 446185y, A 7“ $&”, com-
pared with % Hw&-45 4, 4 7t & B A shallow-water species’ eight photopigments

which are compared with the paltry red, blue and green which humans possess,

2. The diffusion of scent molecules occurs much more readily in water than in

air, which gives some fish a sense of smell over 100, 000 times keener than humans.

(BF] b TR TFEKRPHT REBRAZAPHTREHF S, BE
s b Kool LA KRR 10 T4 L,

[ #8477 ) & F £ F 4 The diffusion occurs more readily. % 3% 3 the diffusion of
scent molecules, 1§ #& # occurs much more readily, in water than in air 2 #) P,
than %} b & 52 ¥ A diffusion, —#¥ 5% diffusion in water, —#¥ 5% diffusion in air, #*
%4X.73 which 354X, %9 & i& 5 %] @ “ The diffusion of scent molecules occurs much
more readily in water than in air. ” #A-4) F

3. Dr. Jones and his colleagues built a large underwater racetrack to tow different

lures through schools of hungry fish, and then tested the most frequently nibbled in

the underwater equivalent of a wind tunnel.

[ #83% ] Jones L Aottty By F 9T —ANAEX K THREREINRARAN L
BFIRAMMKEH, GRMN X BERAEF ALK TEEPRZIAERS
o &%,

[#&#7) 4 F £ F % Dr. Jones and his colleagues built a racetrack and tested
the nibbled. 4] —%4] ¥, £4& # Dr. Jones and his colleagues, 7§ & # built, £i& 4
a large underwater racetrack, to tow different lures through schools of hungry fish %
FHIEREX to 5] F69 B 8KE, =/ 94 P, 35454 Dr. Jones and his col-
leagues, i85 4 tested, £ 35 # the most frequently nibbled , #,% Jk & % in the un-

derwater equivalent of a wind tunnel,

4. With the click of a cursor, an angler can differentiate between game and

baitfish, calculate their distance from the boat and estimate which bait is best ac-

cording to the water conditions.
[BF)RA AN T, AL TAR S BB EHG ER4HE B
T LA R IEH , I LARYE AR 0L, B kAR B9 2 AiE vl
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[#847) 4 F £-F 4 An angler can differentiate, calculate and estimate. * 3%
# an angler, i85 # can differentiate between game and baitfish, calculate their

distance from the boat and estimate which bait is best, with the click of a cursor ¥A
% according to the water conditions 3 4 4~73 42 &M R B K&, FZEZ &ML,
iX 2 44 calculate &7 &% A 4% /A i£ 43 and, & 7~ calculate 2 f& differentiate Z )5 i%
SR AN,

WAF| T ZEZHAFTFR KA H Culum Brown %, R fo il 8 H
g (FReE) 2ANLZHANEAEEEL, KGR BERERK TR K &Y
K, XREREEATIORB3ER) LA, mteko¥ k. BREFS R ALK
WHREEBERMN, ENWREABLET S A8 H TR NREEE, TAX
RERFEESBGT B EZCREEE, KB LTREMT & X2t
BHBE BB, — s KT T EE EA &, TR A KR UAE M,

ATFELEXTE, EREUMNAEESS, MTARSTAEKT O #
EUAESAYHT A B, Al e XM R R E b A XK BE &R 10
FEBL b, B4 M A MBFE R Keith Jones, 7] if 41 £ £ E 444 BAE R T,
WAHEHT — R EBE RSk, AT, b B A AR /N Fo /N oF 2 3 8y
B, AR B ENEAA R AR P RB S AL T, BEELREAARE
BEAT A DA R, B T o o 23 0 o A ok e 4 Bl R LR TR A B R

Pl B F AT A ALK, T A M bR A A 8 N8 s R o B 048 7 DL
ERHATRFNES, FAHBHEE K3 — S @b, Jones i+ ALK
— RS BN T A M R AR A P, B Sk B R B T 400
B L, Bk, S B ERT P NANES LT RE,

A TFRMEFI Y AR, BAHEFEE, lEAT— RFWBRAE
ERFFR, EBRREABGR YA ERE L THEH, Jones 1+ oty th
BFHET —ANEAWATHRE R ST FE &S F AR & B, b
RUBFHEEEATRETHXAE RGN EE, BEIHERBHER FEE
BT LR R T R £ K R s A, B A E AL B,

BERR R RBRUTAT, RES N EBENNEETAREHH
AR A, LR AR B A, A AR BB R R AR
BARAEG AP AHEABNEERS 0, AR AR, ME AR
T AEETURSHEEN N4 EE, HEHENSHRGIES, AR
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BABREHRL, LB FREREGER,

K& i K% Brown W LR “HRBKASAFT, mREESH
GPS g, AN AR ABHME, Ak BRABAXRTT LKLY &1F
FHEWE DALRTHREREZZ LG A& =W BE

WA

E &N A ) which

E 1 AR AE E R SO 3 3 B —Fp A =X, 17 56 R ARIA which #4848
AL R I S A A BN R

1. which A] DAFE AR T AR iR] Bl 4 , aX R BL B # DL, il dn .

These extra light receptors give fish increased sensitivity to other wavelengths;
some species can even see ultraviolet light, which is invisible to humans. ( J& 358
—EB)

X B which $84% ultraviolet light

2. which th AT #E AT I HEA )+, a0 .

The diffusion of scent molecules occurs much more readily in water than in air,
which gives some fish a sense of smell over 100, 000 times keener than humans. (5
OB

iX B which #§4t, The diffusion of scent molecules occurs much more readily in

water than in air.
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No. 2

Synaesthesia , smells like Beethoven

IR X AR 2 5

‘The Economist

WHESE AL ARl B4 EB B R F 5, TR S KM K
WP ERARER, —F 3 F M ANFHEEZBE, A% FHFEMNBTE
B X MAE kA S AL L RETUL T L RAFOLLET,

| SRR %
L ERBRI I ISR %
| 2 REBANIEERSRZEA RS A

3. X FILRS AR LR B

4. SR h R

5. BHEF S A BRI R i

6. R 5T HE A

1E3C

That some people make weird associations between the senses has been ac-

knowledged for over a century. The condition has even been given a name: synaes-

thesia. Odd as it may seem to those not so gifted, synaesthetes insist that spoken

sounds and the symbols which represent them give rise to specific colours or that in-

dividual musical notes have their own hues.

Yet there may be a little of this cross-modal association in everyone. Most peo-



