
#„-U-a-l„ a-c-G-è-I-l-Œ-r-b-u-è-S ]-X-r-e-o  
ES-l-]¶-o S-l-]¶-o-'f-}-e-u-G #„-U-a-l„ P-b„t-o  
è-K-¥-|-l A-~ e-d-u-]¶-¥-a-t-r-b $-\-G K-m-j-r-b-u-
è-S <-t-è-|-b-u-¨ E¥-S-l-I-o ¥-S-l-I-o-' f-}-e-u-G  
X-˜-r« ¥-e†-X-r-c-r-N>-t-r-b-u-e-l„ A-\-r-|-o a-l-h-
ŸF ¥-e-›-r-e-~-u. A-£-r-d-u-G a-X-r-b-l-b  
]cr-fsd-\G Xr-I-ƒ-¥]¶lF D-š-¥-\-l-ˆ-Œ-r-
¥-d-l "-e ]-u-t-è-]¶-S-u-e-r-|-u-~ f-}-Œ-r«-
\-r-¥-~-l è-I-l-»-r-ƒ-u-e-s-W I-c-r-b-r-d-IF $-j-
I-u-~ c-s-X-r-è-I-l-¥-›-l-X-è-~ P-s-e-r-e†-K-Ÿ-
è-j ¥-]-è-c-S-u-Œ-u-]-t-b-u-e-l„ A-\-r-|-o X-s-¥-c 
‹-b-l-h-a-r-è-d½-~-l-b-r.

B-X-u-e†-K-Œ-r«-è-]¶-ˆ P-s-e-r-b-l-è-W-~-o 
A-j-u-]¶-G a-\-h·-r-d-l-|-l„ h-l-[-r-N>-u-X-u-S-Ÿ-r-
b-¥-]¶-lF D-l-¥-c-l P-C-u-e-r-è-\-b-u-G  e-p-¹-r-]-c-
a-l-b-r ‹-¥-X-p-I-G X-r-c-r-N>-t-r-b-l-\-u-¨ â-a-a-l-b-r. 
I-l-d-Œ-o N-l-b-h-a-b-a-l-e-u-¥-œ-lF D-š-|-l-
d-r« "-W-r-ƒ ¥-d-l-i-e-j-b-e-u-a-l-b-r D-c-u 
#„-U-a-l„ f-a Ç-X-p-a-l-b-r ‹-X-p-k-è-]¶-S-u-G; 
e†-g-ŸF-|-u-a-u„-]-o D-c-u K-¥-e-g-I„ X-
è-„t #-Z-p ¥-‹-l-P-Å-r-è-„t h-a-b-Œ-o "-W-r-
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e†-g-Œ-r« "-[-r-I-h-a-b-e-u-G e-›-q-c-r-è-d R-Ÿ-j-u-è-S ̂ -s«-U-o-- ¥-î-g-\-l-W-o D-c-u è-N-t-r-b-  
h-G-L-G K-¥-e-g-I†-|-o e-s-S-o. D-c-u ̂ -s«-U-o Eh-s-h‚-' I-»-r-b-u-¥-œ-l-¥-»-|-u-G R-ŸF-|-o "-¥-\-p-l-

\-p-G e-j-è-c "-S-u-Œ-t-r-b-l„ h-l-[-r-|-u-G-, "-X-o \-d½-X-r-\-l-b-l-d-u-G "-è-d½-£-r-d-u-G; D-l-¥-c-l-c-u-Œ-c-u-è-S-b-u-G  
<-t-|-h-a-b-G-, I-u-j-r-b-u-è-S h-a-b-e-r-e-c-G-, a-q-U-u-IF a-l-t-r-e-c-u-~ h-ê-Z-l-b-G A-d½-l-G A-d½-l-e†-|-u-G  
]-r-S-r-I-r-ˆ-u-G. ‹-Ç-X-r-]T-\-G \-S-Œ-u-~-e†-|-o ]-c-r-h-c-Œ-u-¨ a-¼-K-Ÿ-è-j-b-u-G ]-k-r-I-è-j-b-u-è-a-d½-l-G  
e-j-è-c "-S-u-Œ-t-r-b-u-e-l-\-u-¨ D-c-e-h-c-G I-q-S-r-b-l-W-r-X-o. 

\kó a-öp-Œr-è„t  
]u-\-cu-ªse\G
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t-l-è-|-š-o è-S-b-r« ¥-ë-l-¥-£-l-b-u-è-S $-c-ˆ-e-l-
d-r« D-~-o I-l-W-l-\-r-d½; A-è-„t ]-c-s-k-W-
ŸF-|-l-b-r R-l„ "-S-b-l-j-è-]¶-S-u-Œ-r-b-, 
$SÀo e-~-u-¥-]-l-I-l-t-u-¨ ]-u-¨-r-|-u-Œ-u-¨ 
"-c-W-À-l-I-è-ˆ (h-o-¥-]-l-ˆ-U-o h--o-I-r-£-o-) D-c-u  
a-u-t-r-e-l-¥-d-b-u-¨-q. ‹-Ç-X-r-è-b ]T-r-|-u-~-e†-
|-o a-u-t-r-]¶-l-S-u-IF e-j-è-c e-r-d-]-r-S-r-N> "-S-b-l-
j-Ÿ-j-l-W-o.

N-r-d-¥-]¶-lF "-e-b-u-G A-è-~ "-Ÿ-è-\-
è-b-l-è-|-b-l-e-l-G X-r-c-r-N>-t-r-b-u-~-X-o. è-è-I-I-l-
d-u-I-j-r« a-W-d-s-N>-IF I-S-r-N>-]-l-S-u-I-j-u-¨ D-

b-r-N>-X-l-W-o # e-j-b-G. "-X-r-è-\ X-r-c-r-N>-t-r-
b-l„ "-ó ̀ -K-s-c-Y-‹-b-º-è-a-l-~-u-G #-e-f-p-
a-r-d½. A-~-l« $-Œ-c-G #-`-c-W-Ÿ-è-j-l-~-u-G 
"-W-r-b-l-Œ-e-è-b A-Ÿ-è-\-b-l-W-o è-e-¥-e>-
è-t X-r-c-r-N>-t-r-b-l„ I-»-r-b-u-I? ‹-Ç-X-r-b-u-è-S 
"-S-b-l-j-è-]¶-S-u-Œ-d-u-IF I-è-›-¥-Œ-›-r-e-
c-u-G-! A-è-„t ¥-I-l-¥-ˆ-P-r-è-„t N-u-š-u-e-ˆ-Œ-o ]-X-r-
e-l-b-r I-t-Ÿ-r-\-S-|-l-t-u-¨ Ü-s„ ¥-{-l‚-h-o 
_-l-I-o ]-l-œ-r-è-„t ]-u-t-è-Œ N-r-d è-N-X-u-œ-d-u-
IF ¥-]-l-b-r-ˆ-u-›-o; è-è-d-{-t-r-b-u-è-S a-u„-]-r-è-d 
"-Œ-r-a-c-Œ-r« e-r-c-u-~-r-\-u-e-c-u-~ è-Ü-b-o-š† 

ap-dn-hm-bn-se ]p-Xp-ap-f-IÄ
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c-u è-N-t-r-b a-\-u-g-p-P-s-e-r-! R-Ÿ-j-u-è-S \-l-b S-v-s-
]¶-è-b-b-u-G "-e "-t-r-b-u-~-u-›-l-e-l-G-, B-¥-X-l 
P-s-e-r-b-u-è-S (<-]¶-u-è-e-¨-Œ-r« P-s-e-r-|-u-~ D-
c-u a-u-X-d-b-l-e-l-\-l-W-o h-l-[-p-X-) I-S-r-]¶-l-S-u-IF 
¥-a-è-d-l-è-|-b-u-¨-, ]-è-d½-l-è-c-ü-G ¥-]-l-b D-c-u 
\-l-b-! 

a-\-u-g-p-è-c-l-»-r-è-I-b-u-¨ P-C-u-|F-è-|-d½-l-G-
X-è-~ ]-l-c-r-z-r-X-r-I-‹-]-°-G "-]-I-S-ŸF 
]-X-r-b-r-c-r-|-u-~ D-~-l-W-o. "-X-r-P-s-e-r-|-W-
è-a-£-r« $-c-]-r-S-r-b-Ó-l-è-c I-_-j-r-]¶-r-|-W-G-, 
¥-Z-¥-i-l-]-Î-e-G B«-]¶-r-¥-N>-|-l-e-u-~ a-š-u a-
ö-c-l†-Y-r-I-è-j-b-u-G è-e-ˆ-r-|-W-G. $-m B-š-u-a-u-
ˆ-d-u-IF e-j-è-c a-l-c-I-a-l-e-l-t-u-›-o ]-d-¥-]¶-l-
»-u-G. P-s-e-i-l-\-r e-~-r-è-d½-£-r-d-u-G #-»-Œ-r-d-u-¨ 
a-u-t-r-e-u-I-¥-j-l "-G-K-`-G-K-¥-a-l <-›-l-I-l-\-r-S-b-u-
›-o. a-r-| a-¼-K-ŸF-|-u-G Ç-X-p-a-l-b D-c-u f-l-c-s-c-r-
I e-p-e-z <-›-l-b-r-c-r-|-u-G; f-c-s-c-`-l-K-Ÿ-j-u-
è-S  Dcu h-a-Xu-d\G. D-c-u "-e-b-e-G \-gµ-è-]¶-
S-u-~-X-o I-l-d-Æ-¥-a-W "-X-r-è-\ a-c-W-Œ-r« 
è-I-l-›-u-è-N-è-~-Œ-r-|-u-G. "-X-u-è-I-l-›-u-X-
è-~ N-r-d P-C-u-|F-|-o \-gµ-è-]¶-ˆ "-e-b-e-G 
e-s-›-u-G \-r†-a-r-è-N>-S-u-|-u-e-l-\-u-¨ I-»-r-e-u-›-o. 
"-]-I-S-G-a-q-d-G B-è-X-£-r-d-u-è-a-l-c-u f-c-s-c-`-l-K-G 
"-è-d½-£-r« "-e-b-e-G \-gµ-a-l-b-X-o a-u-»-u-e-\-l-
b-u-G ]-u-\-H-ì-gµ-r-|-u-~-X-r-è-\ Et-s-P-\-¥-t-g„-' 
"-Y-e-l E]-u-\-c-u-ª-s-e-\-G-' A-~-u e-r-j-r-|-u-
~-u:  a\u-gp†-|rd½l-Œ I-»reo!

P-s-e-r-X-Œ-r« \-a-u-¥-|«-¥-|-›-r-e-c-u-~  
a-r-| a-u-t-r-e-u-I-j-u-G I-u-t-N>-o #„t-r-_-¥-b-l-ˆ-r-
|-u-G D-c-u è-e-N>-u-è-I-ˆ-u-G D-c-u ¥-N†-Œ-r-W-|-
d-u-G-è-I-l-›-o <-W-Ÿ-u-~-e-b-l-W-o. D-¥-~-l  
c-¥-›-l S-r-g-p-u-IF-|-o-- a-l-ó-a-l-e-u-G h-l-[-l-c-W 
¥-I-S-u-h-G-`-e-r-N>-r-ˆ-u-›-l-e-u-I. $-m ̀ -l-K-Œ-r-\-u-
a-s-è-X c-¹-¥-I-l-f-ŸF I-ˆ-]-r-S-r-|-u-I-b-u-G 
N-u-š-u-a-u-¨ ¥-I-l-f-ŸF e-r-`-P-r-N>-o a-u-t-r-e-l-b 
"-S-ƒ-u-¥-]-l-e-u-I-b-u-G è-N-…-u-G. D-¥-c X-c-
Œ-r«-è-]¶-ˆ S-r-g-p-u-e-r-è-„t ¥-I-l-f-ŸF \-r†-
a-r-|-u-e-l„-, "-X-o N†-a-¥-a-l ¥]fr¥bl #-I-
è-ˆ-,è-X-l-ˆ-u-¥-N†-~-u-I-r-S-|-u-~ ̀ -l-K-è-Œ ¥-I-l-
f-Ÿ-j-u-è-S ]-u-X-r-b ]-I†-]¶-u-IF A-S-u-|-u-I 
a-l-ó-¥-a f-c-s-c-Œ-r-\-o è-N-¥-…-›-X-l-b-u-¨-q. 
]-u-\-c-u-ª-s-e-\-Œ-r«-, ¥-\-¥-c-a-t-r-N>-o-, P-s-e-r-|-o 
]-u-X-r-è-b-l-c-u "-e-b-e-G a-u-»-u-e-\-l-b-r-Œ-è-~ 
\-r†-a-r-¥-|-›-r-e-c-u-~-u-,"-X-r« Ç-X-p-a-l-b-r e-r-
\-p-h-r-N> S-r-g-p-q-I-j-u-G "-e-b-e-G N-d-r-]¶-r-|-l„ 
#-e-f-p-a-l-b Ç-X-p-a-l-b \-l-U-s-ã-G-J-d-I-j-u-
a-S-|-G. D-š-¥-|-l-f-G a-l-ó-a-u-¨ h-r-¹-l-þ-
Œ-r« (è-è-h-¥-K-l-ˆ-o ) \-r-~-o D-c-u ]-u-X-r-b P-s-e-r-
è-b a-u-»-u-e-\-l-b-u-G ì-gµ-r-è-N>-S-u-|-u-~ ‹-Æ-r-b-, 
"-Y-e-l Ee-r-I-h-\-G-' ¥-]-l-è-d-b-l-W-r-X-o. $-m 
e-r-I-h-\-è-Œ-|-u-t-r-N>-u ]T-r-|-u-~ P-s-e-f-l-h-o-
ó-É† $-m c-›-o-- ‹-Æ-r-b-IF-|-u-a-r-S-b-r« 
X-Ó-l-ó-l-X-d-Œ-r« B-X-l-\-u-G h-a-l-\-X-IF 
I-è-›-Œ-r-b-r-ˆ-u-›-o. X-Ÿ-j-u-è-S z-l-\-G-, "-
e-z A-~-u-X-u-S-Ÿ-r ]-d e-r-e-c-Ÿ-j-u-G X-Ó-l-
ó-IF X-˜-r« è-è-I-a-l-t-u-~-X-o X-Ó-l-ó-l-h-q-N-

\-I-j-r-d-q-è-S (molecular   signals ) #-W-o; e-j†-
N>-b-r-d-u-G ]-u-\-c-u-ª-s-e-\-Œ-r-d-u-G D-¥-c-X-c-Œ-r-
d-u-¨ h-q-N-\-I-j-l-W-o <-]-¥-b-l-K-r-|-u-~-X-o.

#„-U-a-l„ Z-v-s-]-u-I-j-r-è-d è-è-e-e-r-[-p-
a-l†-~ ]-c-r-z-r-X-r-e-p-e-z-I-j-r« I-l-W-è-]¶-
S-u-~ ]-d P-s-e-r-e†-K-ŸF-|-u-G "-e-b-u-è-S 
"-e-b-e-ŸF ]-u-\-c-u-ª-s-e-r-]¶-r-|-u-e-l-\-u-¨ 
I-»-r-e-u-›-o. X-r-j-|-a-l†-~ \-s-d-b-u-G ]-N>-b-u-a-
W-r-ƒ A-a-t-lF-U-o è-K-¥-|-l A-~ $-»-P-
C-u-e-r-è-\ "-[-r-I-e-u-G e-l-»-I-j-r-d-u-G I-e-u-Ÿ-u-
I-j-r-d-u-a-l-W-o I-l-W-u-I. "-_-Š-Œ-r« "-X-o 
\-r-Ÿ-j-u-è-S ¥-a« e-s-»-l-\-r-S-b-l-b-l« ̀ -b-G-è-I-l-
›-o "-X-o N-l-c-\-r-t-a-l-e-u-I-b-u-G h-v-C-G e-l« a-u-
t-r-N>-u-I-j-b-u-I-b-u-G è-N-…-u-G. $-e-b-u-è-S _-‡-u-

Nrós-Ic-WG èI. èg-cs^o
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]‑u‑\‑c‑u‑ª‑s‑e‑\‑G D‑c‑u 
‹‑l‑N‑s‑\‑h‑v‑`‑l‑e‑a‑l‑
è‑W‑~‑u‑G‑, ]‑c‑r‑W‑l‑a‑
N‑c‑r‑ó‑Œ‑r« ]‑q†‑e‑r‑
I†‑|‑u‑G $‑ó‑X‑è‑~ 
h‑£‑s†‑W‑a‑d½‑l‑Œ 
f‑c‑s‑c‑L‑S‑\‑b‑u‑¨ 
P‑s‑e‑r‑e†‑K‑ŸF‑|‑u‑G 
$‑m I‑»‑r‑e‑u‑›‑l‑b‑r‑
c‑u‑~‑u A‑~‑u‑a‑l‑W‑o 
P‑s‑e‑f‑l‑h‑o‑ó‑É† 
e‑r‑f‑v‑h‑r‑|‑u‑~‑X‑o.

c-a-l-|-u-I-b-l-W-o A-~-X-u-è-I-l-›-o ‘-l„-h-r« 
$-m-b-r-è-S I-›-u-X-u-S-Ÿ-r-b D-c-u ]-u-X-r-b $-\-G, 
Ç-g-r-|-l-è-c #-f-£-b-r-d-l-»-o-Œ-r-b-r-ˆ-u-›-o. D-c-u 
X-u-¨-r c-¹-G \-r-d-Œ-u-e-s-W-l« "-X-r«-\-r-~-o 
X-è-„t ]-u-X-r-b D-c-u ]-X-r-]¶-o ]-r-t-|-u-~ c-¹-
_-s-P-l-h-u-c-è-\-¥-]¶-l-è-d è-e-ˆ-r-\-u-t-u-|-r-b-l« 
D-l-¥-c-l I-g-¯-e-u-G D-c-u ]-u-X-r-b ]-u-»-u-e-l-b-r-a-l-t-u-G. 
]-u-\-c-u-ª-s-e-\-Œ-r-\-u-¨ $-e-b-u-è-S I-»-r-e-u-
a-q-d-G I-S-~-u-I-b-š-|-l-c-l-b a-š-u-P-s-e-r-e†-K-Ÿ-
¥-j-|-lF e-j-è-c-b-[-r-I-G _-u-Š-r-a-u-ˆ-l-W-o $-e-
è-b è-I-l-è-~-l-S-u-|-u-I A-~-X-l-W-o \-r†-`-l-K-p-
I-c-a-l-b "-e-z. 

A-£-r-d-u-G ]-u-\-c-u-ª-s-e-\-Œ-r-è-„t B-š-e-u-G 
I-m-X-u-I-I-c-a-l-b <-Z-l-i-c-W-ŸF #„-U-

e-u-G \˜uèS e-s-ˆ-u-N-u-a-c-u-I-j-r-è-d z-r-c-G I-u-S-r-
I-r-S-]¶-u-I-l-c-u-a-l-b $-j-G-X-e-r-ˆ-u-\-r-t-a-l†-~ ]-d½-r-
I-è-j-¥-]¶-l-è-d-Œ-è-~. D-l-t-°-o \-r-t-e-u-G ]-c-~ 
X-d-b-u-a-u-¨ Nušr-I-Œdb„ ]-u-»-u-e-r-\-u-¨ 
(hammerhead  worm ) I-»-r-e-u-IF I-u-¥-t-|-q-S-r 
f-¹-r-¥-b-t-r-b-X-l-W-o. e-j†-N>-l-h-G-_-‡-r-b-l-
b P-s-e-f-l-h-o-ó-f-l-J-b-u-è-S ]-c-s-k-W-f-l-d-
I-j-r« ]½-l-¥-\-t-r-b (planaria) A-~ ]-u-»-u-e-r-è-\ 
<-]-¥-b-l-K-r-N>-o \-r-c-e-[-r ]-c-s-k-W-ŸF \-S-
Œ-r-e-c-u-~-u-›-o; $-e-b-u-è-S "-S-u-Œ _-‡-u-|-
j-l-b i-l-a†-è-i-U-o ]-u-»-u-e-r-è-\ X-u-›-G-X-u-›-
a-l-|-r a-u-t-r-N>-l-d-u-G "-e X-Ÿ-j-u-è-S a-u-»-u-e„ 
f-c-s-c-e-u-G e-s-›-u-G \-r†-a-r-è-N>-S-u-|-u-G. ‹-Ç-X-p-l 
"-e-b-u-è-S è-è-P-e-[†-a-G a-ü-r-c-I-è-j #-i-l-
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X-Ÿ-j-u-è-S h-v-l-`-l-e-r-I-a-l-b #-e-l-h-z-l-\-Ÿ-j-r«-\-r-
~-o a-š-r-S-Ÿ-j-r-¥-d-|-o "-X-r-Æ-a-r-N>-u I-b-t-u-I-b-u-G è-è-P-e-

è-è-e-e-r-[-p-Œ-r-\-o ̀ -s-g-W-r-b-l-e-u-I-¥-b-l ]-u-X-r-b-X-l-b-r I-S-~-u-
I-b-t-r-b ]-c-r-X-z-r-X-r-|-o h-l-œ-Œ-r-I-\-gµ-G e-c-u-Œ-r-è-e-
|-u-I-¥-b-l è-N-…-u-~ P-s-e-P-l-X-r-I-è-j $„-¥-e-h-s-e-o B-d-r--b„ 
h-¶-s-g-s-h-o (IAS) A-~-u e-r-j-r-|-u-~-u. B-g-p-b-r« a-l-ó-G I-›-u-
e-~-r-c-u-~ D-c-r-\-G ̀ -s-a„ ]-u-»-u-e-l-b i-l-a† è-i-U-o  
^½lšo¥-e-a-r-è-\ (hammerhead  flatworm) b-q-¥-t-l-]¶-r« I-›-X-l-
b-r t-r-¥-]¶-l†-ˆ-u-IF d-`-r-N>-X-r-è-\Œ--u-S†-~-o ]-l-c-s-h-r-è-d \-l-g-
W« a-p-q-h-r-b-G D-l-^-o \-l-N-v-t« i-r-î-t-r-b-r«-\-r-~-o P-s„ d-q 
P-î-r-è-„t ¥-\-X-¼-X-v-Œ-r« D-c-u h-G-L-G K-¥-e-g-I† "-X-o b-q-
¥-t-l-]¶-r« A-ó-I-›-o e-p-l-]-r-N>-r-ˆ-u-è-›-~-t-r-b-u-e-l-\-u-G "-e-r-S-u-
è-Œ è-è-P-e-è-è-e-e-r-[-p-Œ-r-\-o "-X-o ̀ -s-g-W-r-b-l-I-u-~-u-¥-›-l 
A-~-o ]T-r-|-u-e-l-\-u-G X-s-c-u-a-l-\-r-N>-u. 

X-Ÿ-j-u-è-S ]-q-¥-C-l-ˆ-Œ-r« \-q-t-u-I-W-|-r-\-o-- EI-u-ƒ-u-]-l-
œ-u-I-è-j-' I-›-o-- ¥-]-S-r-N> D-c-u-I-q-ˆ-G I-r„-U†-K-l†-ˆ„ I-u-ˆ-r-
I-j-r«-\-r-~-S-|-G ]-d-`-l-K-Œ-u-\-r-~-u-a-u-¨ t-r-¥-]¶-l†-ˆ-u-IF 
"-e†-|-o d-`-r-N>-u. $-m e-r-e-c-Ÿ-j-u-G i-l-a†-è-i-U-o ]-u-»-u-|-
è-j-|-u-t-r-N>-o "-t-r-b-l-e-u-~ ]-l-c-r-z-r-X-r-I e-r-e-c-Ÿ-j-u-G "e 
Ç-g-r-|-o h-i-l-b-I-Ÿ-j-l-b a-ü-r-c-I-è-j X-r-~-u-è-a-~-X-u-G-, è-S-
¥-Ñ-l-¥-U-l-¥-S-l-I-o--h-r„ A-~ e-r-g-G f-c-s-c-Œ-r« <-X-o-]-l-Z-r-]¶-r-
|-u-~Xu-è-I-l-›-o $-e a-š-u a-¼-K-Ÿ-j-u-è-S e-b-š-r-è-d-Œ-r-b-l« 
"-e-À-o O†-©-r <-›-l-I-u-è-a-~-X-u-G-, ]-u-\-c-u-ª-s-e-\-f-¹-r-b-u-
¨-X-u-è-I-l-›-o "-e-è-b $-d½-l-X-l-|-l„ _-u-Š-r-a-u-ˆ-l-è-W-~-
X-u-G Dè|-bu¨ erecŸF <-]-¥-b-l-K-r-N>-o ]‑r‑b† è‑P (Peer J) 
A-~ f-l-h-o-ó-‹-h-r-Š-s-I-c-W-Œ-r« "-e† ‹-h-r-Š-s-I-c-r-N> 
K-¥-e-g-W-^-d-G i-l-a†-è-i-U-o ]-u-»-u-e-r-è-\ b-q-¥-t-l-]¶-r-è-d IAS 
(B-d-r-b„ $„-¥-e-h-s-e-o h-¶-s-g-s-h-o-) ]-ˆ-r-I-b-r«-è-]¶-S-u-Œ-r. E

C³-th-ko-hv
G-en-b³ kv]o-jo-kv

a-l„ Z-v-s-]-u-I-j-r« ¥-e-d-r-¥-b-š-Œ-r-\-u-G ¥-e-d-r-b-r-t-
|-Œ-r-\-u-G $-S-À-u-¨ ̀ -q-e-r-`-l-K-Ÿ-j-r-d-l-W-o (inter-
tidal  zone ) I-›-u-e-c-u-~-X-o. I-›«-|-l-S-u-IF-
|-u-¨-r« D-~-o-- \-S-~-u-¥-\-l-|-r-b-l« "-t-r-b-l-G ¥-Z-
i-Œ-o I-u-Œ-u-I-b-u-G è-N-l-t-r-N>-r-d-u-›-l-|-u-I-b-u-G 
è-N-…-u-~ è-è-P-e-e-h-´-u-|-j-l-W-o "-e-r-S-G-\-r-t-è-b 
A-~-o. <-]¶-ˆ-r (Avicennia) A-~ a-ƒ-\-r-t-a-u-¨ 
I-›«-è-N>-S-r-b-u-è-S N-X-u-]¶-r«-\-r-~-o è-]-l-C-r-
\-r«-|-u-~ h-o--¥-\-l†-|« ¥-e-c-u-IF-|-r-S-b-r-d-u-G 
è-i†-a-r-š-o R-›-u-I-j-u-è-S-b-u-G (hermit  crab ) D-N>-u-
I-j-u-è-S-b-u-G a-q†-N>-¥-b-t-r-b ]-u-t-¥-C-l-S-u-IF-|-r-S-
b-r-d-u-G N-u-e-~ \-r-t-Œ-r-d-u-¨ è-N-t-r-b R-›-r„-
I-l-d-u-IF (clasws) b-u-Š-|-j-Œ-r-è-d e-l-j-u-I-è-j-
~-¥-]-l-è-d [-l-c-l-j-a-l-b-r N-r-X-t-r-|-r-S-|-u-~-u-›-l-
e-u-G. a-\-u-g-p-è-„t è-N-t-u-e-r-c-¥-d-l-j-G e-d-r-]¶-G è-e-
|-u-~ #‚ ̂ -r-U-o--d† R-›-u-IF-|-o (fiddler  
crab) h-l-[-l-c-W e-d-u-]¶-a-u-¨ D-c-u I-l-d-u-G X-¥-~-l-
j-G-X-è-~ e-d-r-]¶-a-u-¨ D-c-u ̀ -s-a„ I-l-d-u-a-l-W-o <-
¨-X-o. $-m R-›-u-IF X-Ÿ-j-u-è-S e-d-r-]¶-G I-q-S-r-b 
I-l« "-\-|-l-è-X-è-e-N>-u-è-I-l-›-o è-N-t-r-b I-l«-
è-I-l-›-o è-N-t-r-b a-W-d-u-c-u-j-IF ̀ -k-r-N>-u-è-I-l-
›-r-c-r-|-u-~-X-u I-›-l« D-c-u e-d-r-b D-l†-|-h-o-Ñ-
b-r-è-d è-N-t-r-b e-b-d-r„-e-l-Z-I-è-c-¥-]¶-l-è-d ¥-X-l-
~-u-è-a-~-X-u-è-I-l-›-l-W-o ̂ -r-U-o--d† R-›-u-IF 
A-~ ¥-]-c-u-›-l-b-X-o. a-l-j-ŸF-|-u-G $-W-IF-
|-u-G-¥-e-›-r "-e A-¥-]¶-l-»-u-G a-š-o-- R-›-u-I-j-u-a-l-
b-r ]-S-è-e-ˆ-r-è-|-l-›-r-c-r-|-u-G. A-X-r-c-l-j-r-b-u-è-S 
e-d-r-b I-l« è-e-ˆ-r-X-l-è-»-b-r-S-d-l-W-o e-r-P-b-G h-
˜-l-\-r-|-u-~ \-s-|-G. #‚ ̂ -r-U-o--d-t-r-è-„t è-]-
c-u-a-l-š-c-s-X-r-b-u-è-S "-e-r-`-l-P-p-L-S-I-a-l-W-o I-l« 
A-~-X-r-\-l« D-c-r-|« \-gµ-è-]¶-ˆ I-l« ]-u-\-c-u-
ª-s-e-r-]¶-r-|-u-I A-~ I-»-r-e-o "-e e-r-I-h-r-]¶-r-è-N>-
S-u-Œ-r-ˆ-u-›-o. ¥-]-l-b I-l« a-u-j-N>-u-X-u-S-Ÿ-u-¥-œ-lF 
a-t-u-e-f-è-Œ ]-»-b I-l« e-d-r-]¶-|-q-S-u-X-d-u-¨ 
\-J-a-l-b-r e-j-c-u-G. $-S-X-u-è-è-I-b-\-l-b-r-c-u-~ e-b-
d-r„-e-l-Z-I„ D-c-u b-u-Š-Œ-r-\-r-]¶-u-t-G e-d-X-u-è-è-I-
b-\-l-e-u-G-!

]‑u‑\‑c‑u‑ª‑s‑e‑\‑G A‑~ ]‑c‑r‑W‑l‑a‑G  
A‑Ÿ‑è‑\‑b‑u‑›‑l‑b‑r?

a-\-u-g-p†-|-o ]-u-\-c-u-ª-s-e-\-Œ-r-\-u-¨ I-»-r-e-o 
e-j-è-c ]-c-r-a-r-X-a-l-W-o; "-X-o X-d-a-u-S-r-, \-J-G-, I-
cF $-e-b-r-è-d-l-X-u-Ÿ-u-~-u. a-\-u-g-p†-|-o "-e-b-
e-Ÿ-j-u-è-S ]-u-\-c-u-ª-s-e-\-Œ-r-\-u-¨ I-»-r-e-o B-
¥-X-l ‹-¥-X-p-I h-l-i-N-c-p-Ÿ-j-r« c-q-]-G-è-I-l-› 
h-e-r-¥-f-g-[†-a-a-l-W-o A-~-o D-š-¥-\-l-ˆ-Œ-r« 
¥-X-l-~-l-G. A-~-l« "-e-b-e-ŸF ]-u-\-c-u-ª-s-
e-r-]¶-r-|-u-e-l„ I-»-r-e-u-¨ e†-Œ-a-l-\-I-l-d-è-Œ 
P-s-e-r-e†-K-ŸF ]-d-X-u-G ]-c-h-¶-c-G "-S-u-Œ-u 
_-‡-a-u-¨-e-b-d½-, a-t-r-N>-o EP-s-e-e-¼-k'-Œ-r«- ]-d 
`-l-K-Ÿ-j-r-d-l-b-r ]-c-~-u-I-r-S-|-u-~-e-b-l-W-o A-~ 
h-X-p-G ]-d \-r-K-a-\-Ÿ-j-r-¥-d-|-u-G \-è-˜ è-I-l-
›-u-è-N-è-~-Œ-r-N>-r-ˆ-u-›-o. ]-u-\-c-u-ª-s-e-\-G D-c-u 
‹-l-N-s-\-h-v-`-l-e-a-l-è-W-~-u-G-, ]-c-r-W-l-a-N-c-r-ó-
Œ-r« \-˜-u-è-S ]-q†-e-r-I†-|-u-G $-ó-X-è-~ h-
£-s†-W-a-d½-l-Œ f-c-s-c-L-S-\-b-u-¨ P-s-e-r-e†-K-
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ŸF-|-u-G $-m I-»-r-e-u-›-l-b-r-c-u-~-u A-~-u-a-l-W-o ]-c-r-W-l-a-è-Œ-|-u-t-r-
N>-o ]T-r-|-u-~ P-s-e-f-l-h-o-ó-É† $-~-o e-r-f-v-h-r-|-u-~-X-o. ]-c-r-W-l-a-
Œ-r-è-„t e-»-r-I-j-r-è-d-e-r-è-S-¥-b-l ]-u-\-c-u-ª-s-e-\-Œ-r-\-u-¨ I-»-r-e-o \-gµ-
è-]¶-ˆ-u-¥-]-l-e-u-I-b-l-W-o <-›-l-b-X-o.

e†-Œ-a-l-\-I-l-d-Œ-o ]-u-\-c-u-ª-s-e-\-G A-~ I-»-r-e-r-\-o I-l-d-l-\-u-c-q-]-
X-b-u-è-S #-\-u-I-q-d-p-a-u-¥-›-l "-è-d½-£-r« "-X-o ¥-e-Z-r-è-b-l-»-r-ƒ-u-¥-]-l-
I-l-\-u-¨ h-a-b-G I-l-Œ-r-c-r-|-u-I-b-l-¥-W-l A-~ X†-|-G è-I-l-S-u-œ-r-
c-r-è-|-l-›-r-c-r-|-u-I-b-l-W-o. ]-u-\-c-u-ª-s-e-\-Œ-r-\-o I-»-r-e-u-¨-, X-˜-r« 
_-‡-a-r-d½-l-Œ ]-d P-s-e-r-I-j-r-d-u-G $-m ‹-Æ-r-b D-~-u-X-è-~-b-l-W-o A-~-
X-u-è-I-l-›-o ]-u-\-c-u-ª-s-e-\-G b-Y-l†-Y-Œ-r« ]cr-Wl-a-Œrè„t D-c-u 
]-l†-¥-f-v-l-X-o-]-~-G a-l-ó-a-l-è-W-~-u-G ‹-Ç-X-r-b-u-a-l-b-r $-W-Ÿ-r a-u-¥-~-l-
ˆ-u-¥-]-l-I-u-~-X-r« h-i-l-b-I-a-l-b-X-u-è-I-l-›-o # I-»-r-e-o \-gµ-a-l-I-l-è-X 
h-q-k-r-N>-X-l-è-W-~-u-a-u-¨ e-l-Z-G P-s-e-f-l-h-o-ó-É† a-u-¥-~-l-ˆ-u-è-e-|-u-
~-u-›-o. ]-c-r-W-l-a-‹-Æ-r-b ]-d-¥-]¶-l-»-u-G N-r-d ‹-¥-X-p-I <-¥-©-f-p-¥-Œ-l-è-S 
D-c-u h-v-`-l-e-e-r-¥-f-g-G e-r-I-h-r-]¶-r-|-u-I-b-u-G "-X-o X-r-I-N>-u-G e-p-X-p-h-´-a-l-
b D-c-u I-l-c-W-G-è-I-l-›-o X-u-S†-~-u-¥-]-l-e-u-I-b-u-G è-N-…-l-t-u-›-o. ¥-d-l-I-
e-r-e-c-ŸF "-t-r-b-u-e-l„-¥-e-›-r-b-l-b-r-c-r-|-l-G \-r-ŸF D-c-u Z-r-\-]-ó-G 
e-c-u-Œ-r-Œ-u-S-Ÿ-r-b-X-o; A-~-l« "-X-r-è-„t ‹-¥-X-p-I-]-X-r-]¶-u-I-j-r-è-d 
h-l-i-r-X-p-]-G-¹-r-I-j-u-è-S #-I†-g-W-G-è-I-l-›-l-e-l-G e-c-r-|-l-c-l-b-r X-u-
S-c-u-~-X-o. e-r-I-l-h-Œ-r-è-„t D-c-u "-\-r-e-l-c-p-^-d-a-l-b-r-c-u-~-u ]-u-\-c-u-
ª-s-e-\-G A-~-u-è-›-£-r-d-u-G $-c-]-r-S-r-|-u-~-X-r-d-u-G a-š-u a-ö-c-Ÿ-j-r-d-u-G 
"-X-r-\-u-¨ ]-l-c-r-z-r-X-r-I-‹-l-[-l-\-p-G h-Æ-r-b-a-l-b X-r-c-è-ƒ-S-u-]¶-r-¥-d-
|-o \-b-r-N>-r-ˆ-u-›-l-e-l-G. 

h-v-C-G ]-c-r-z-r-X-r-b-r« e-h-r-|-u-~ ]-u-\-c-u-ª-s-e-\-f-¹-r-b-u-¨ 
D-l-¥-c-l P-s-e-r-b-u-G # I-»-r-e-o \-r-d-\-r†-Œ-u-e-l-\-l-e-f-p-a-l-b e-r-d è-I-l-S-u-
¥-|-›-X-u-›-o (X-Ó-l-ó-l-X-d-Œ-r-d-u-¨ ‹-e†-Œ-\-e-p-e-z-IF \-r-d-
\-r†-Œ-r-è-|-l-›-u-¥-]-l-I«-); "-X-r«-\-r-~-u-¨ K-u-W-G "-\-u-`-e-r-|-u-
I-b-u-a-l-e-l-G (\-gµ-a-l-b "-e-b-e-G e-s-›-u-G e-j-c-u-~-u-!). $-m ]-u-\-c-u-ª-s-
e-\-f-¹-r-|-o è-I-l-S-u-¥-|-›-r-e-c-u-~ e-r-d è-N-t-u-X-u-G "-X-r«-\-r-~-o-- d-
`-r-|-u-~ K-u-W-G e-d-u-X-u-G #-è-W-£-r« "-X-o P-s-e-r-|-o $-c-¥-X-S-u-e-l-\-u-G 
è-]-š-u-è-]-c-u-I-u-e-l-\-u-G I-q-S-u-X« <-m†-P-G h-˜-l-\-r-|-u-~-u; "-Ÿ-è-\ 
# I-»-r-e-o E"-\-u-c-q-]-' ("-U-l-]-o-š-s-e-o-) K-u-W-a-l-I-u-~-u. A-~-l«-, ]-c-r-
z-r-X-r-b-u-è-S h-˜†-Z-ŸF h-Z-l a-l-t-r-è-|-l-›-r-c-r-|-u-I-b-l-W-o-, D-]¶-G 
\-d-o--¥-I-›-r-e-c-u-~ e-r-d-I-j-u-G d-`-r-|-u-~ K-u-W-Ÿ-j-u-G. ¥-\-c-¥-Œ ]-t-
ƒ Z-r-\-]-ó-Œ-r-è-„t e-c-r-|-l-è-c-¥-]¶-l-è-d A-ó-b-u-›-o <-]-¥-b-l-K-G 
A-~-X-\-u-h-c-r-N>-l-W-o "-X-r-è-„t h-l-œ-Œ-r-I-è-N>-d-e-o \-p-l-b-s-I-c-r-|-
è-]¶-S-u-I. $-m P-s-e-r-I-j-r« ]-d-X-u-G e-d-r-b e-r-d-\«-I-r ]-u-\-c-u-ª-s-e-\-
f-¹-r I-l-Œ-u-h-q-k-r-|-u-~-u-è-›-£-r-d-u-G "-X-r-\-o #-\-u-]-l-X-r-I-a-l-b 
"-j-e-r« "-e-À-o "-e-b-e-\-gµ-è-a-l-~-u-G h-G-`-e-r-|-u-~-r-d½. e-l-b-r-|-l-
Œ ]-ó-Œ-r-è-„t e-c-r-h-G-J-p \-r-ŸF "-S-À-l-Œ-X-u-¥-]-l-è-d # P-s-e-r-
b-u-è-S ]-c-r-W-l-a-¥-N-l-Z-\ ]-u-\-c-u-ª-s-e-\-f-¹-r-è-b t-©-u-è-N-…-u-~-u.

è-^-{-u-e-c-r-, a-l†-N>-o a-l-h-Ÿ-j-r« #„-U-a-l-\-r-è-d D-c-u \-»-o--h-t-r-
b-r« ]-c-s-k-W-l-e-f-p-Œ-r-\-l-b-r N-r-d \-l-S„ a-c-Ÿ-j-u-è-S è-è-X-IF 
R-l„ \-S-u-~-u-›-l-b-r-c-u-~-u. h-a-b-|-u-t-e-u-è-I-l-›-l-W-o R-ŸF-|-o 
a-»-b-r-d½-l-Œ I-l-d-Œ-u-G \-¥-S-›-r-e-~-X-o. X-d½-r-¥-Œ-Ÿ ¥-]-l-d-u-¨ N-r-d 
$-d-è-]-l-»-r-|-u-~ a-c-ŸF "-ó-¥-e-K-G e-l-S-r-¥-]¶-l-e-r-è-d½-~-o ]-d-c-u-G A-
¥-~-l-S-o-- ]-t-ƒ-u. R-ŸF "-e \-r-c-\-r-c-b-l-b-r \-è-ˆ-£-r-d-u-G ]-r-¥-š-Z-r-e-
h-G-X-è-~ "-e e-l-S-r-b-u-W-Ÿ-r-\-r«-|-u-~-X-l-W-o I-›-X-o. "-S-u-Œ c-
›-u-Z-r-e-h-G I-l-c-p-ŸF e-s-›-u-G e-g-j-l-b-r; a-q-~-l-G-Z-r-e-h-a-l-I-è-ˆ "-e-
è-b-d½-l-G è-e-t-u-G I-u-š-r-IF a-l-ó-a-l-b-r "-e-¥-f-g-r-N>-u. A-d½-l #-f-b-u-G 
\-f-r-N> R-l„ "-S-r-b-t-e-u-]-t-ƒ-o a-u-J-G I-t-u-]¶-r-N>-o A-è-„t X-l-a-h-z-
d-¥-Œ-|-o a-S-Ÿ-r. ]-r-¥-š-~-u-I-l-d-Œ-o "-e-b-r« N-r-d-X-r-è-„t X-u-œ-Œ-o 
D-c-u è-N-t-r-b ]-l-b« ]-N>-]¶-o.... "-S-u-Œ c-›-u Z-r-e-h-ŸF-è-I-l-›-o A-
d½-l I-u-š-r-I-j-r-d-u-G I-u-ƒ-r-d-IF e-r-c-r-ƒ-u. ]-u-X-u-\-l-œ-u-IF è-]-l-S-r-N>-u-
e-c-u-e-l„ ¥-e-›-r I-W-|-u-I-q-ˆ-r \-S-Œ-r-b D-c-u \-s-|-a-l-b-r-c-u-~-u # 
$-d-è-]-l-»-r-|«. E 
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