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n a v i d  R. H o l t s  

Each y e a r  thousands o f  oceanic porpo ises  a r e  k i l l e d  i n c i d e n t l y  d u r i n g  
purse s e i n i n g  opera t ions  f o r  tuna. N h i l e  t h e  U.S. f l e e t  has g r e a t l y  reduced 
i t s  es t imated  m o r t a l i t y  r a t e s  d u r i n g  t h e  p a s t  severa l  years,  f u r t h e r  
r e d u c t i o n s  a r e  poss ib le .  

It has l o n g  been suspected t h a t  unobserved porpo ise  m o r t a l i t y  occurs i n  
deep a r  as o f  t h e  se ine  p r i o r  t o  backdown. 
Program , NMFS d i v e r s  observed t h a t  t h e  mid-net  z i p p e r  h e l d  up a w a l l  o f  
webbing 30 f e e t  o r  more above t h e  f l o o r  o f  t h e  n e t  ( F i g .  1 A&B). 
mid-ne t  z i p p e r  r i d g e ,  formed d u r i n g  t h e  p u r s i n g  o p e r a t i o n  and p e r s i s t e d  u n t i l  
i t  was r o l l e d  aboard. These observa t ions  were f u r t h e r  documented by 
fa thometer  t r a c i n g s  c o l l e c t e d  from a smal l  rubber  r a f t  c r o s s i n g  t h e  n e t  ( F i g .  

Dur ing  t h e  Dedicated Vessel f 2 
The w a l l ,  o r  

1,C). 

Captured porpo ise  u s u a l l y  p o s i t i o n  themselves over  t h e  deepest area o f  
t h e  net .  When l a r g e  numbers o f  porpo ise  and tuna a r e  captured,  o r  when 
porpo ise  must c ross  over  t h e  z i p p e r  r i d g e ,  t h e  p r o b a b i l i t y  o f  entanglement i s  
g r e a t l y  increased.  NMFS d i v e r s  have observed porpo ise  entangled i n  t h e  
overhanqing w a l l  o f  webbing and l e s s e r  f o l d s  assoc ia ted  w i t h  t h i s  area. 
r i d g e  has a l s o  been observed i n  a number o f  purse se ines d u r i n g  l o c a l  water  
h a u l s  and has been n o t i c e a b l y  absent i n  o t h e r  seines. 

The 

The f o r m a t i o n  o f  t h e  z i p p e r  r i d g e  most commonly r e s u l t s  f rom improper 

The U.S. t u n a  i n d u s t r y  a n d  t h e  F e d e r a l  G o v e r n m e n t  s p o n s o r e d  
t h e  t u n a  s e i n e r  M / V  Q u e e n  M a r y  d u r i n g  1 9 7 8  a s  a r e s e a r c h  p l a t f o r m  f o r  
s t u d i e s  r e l a t e d  t o  t m n ~ m r p o i s e  p r o b l e m .  

The m i d - n e t  z i p p e r  i s  a l i n e  t h a t  e x t e n d s  v e r t i c a l l y  f r o m  t h e  
c o r k l i n e  t o  t h e  l e a d l i n e .  I t  i s  o c c a s i o n a l l y  p u l l e d  t o  d i v i d e  t h e  n e t  
i n t o  e q u a l  s e c t i o n s .  I f  p u l l e d  when t h e  t u n a  a r e  c r o s s i n g  t h e  n e t ,  t h e  
s c h o o l  w i l l  b e  d i v i d e d  i n t o  t w o  s m a l l e r ,  m o r e  e a s i l y  h a n d l e d  s c h o o l s .  
T h i s  i s  u s u a l l y  o n l y  d o n e  o n  e x t r e m e l y  l a r g e  c a t c h e s  t o  r e d u c e  t e n s i o n s  
a n d  p r e s s u r e s  o n  t h e  f i s h i n g  g e a r .  
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i n s t a l l a t i o n  o f  t h e  "s topper "  webbinq. 
heavier ,  s t r o n g e r  t w i n e  and used t o  s top n e t  t e a r s ,  should they  occur,  and f o r  
a t t a c h i n g  t h e  z i p p e r  l i n e  guide r i n g s .  T h i s  m a t e r i a l  i s  u s u a l l y  5- inch mesh 
selvage, 10 meshes wide and made o f  Mo.!l6 o r  No.120 n y l o n  twine.  
i n s t a l l e d  v e r t i c a l l y  f rom t h e  c o r k l i n e ,  through t h e  e n t i r e  body o f  t h e  n e t  t o  
t h e  l e a d l i n e .  
and i n c o r r e c t l y  i ns t a l  1 ed gui  de r i n g s .  

The s topper  m a t e r i a l  i s  made o f  

It i s  

Less common causes f o r  t h e  r i d g e  i n c l u d e  a s h o r t  z i p p e r  l i n e  

The z i p p e r  r i d g e  occurs when t h e  s topper  webbing i s  prevented from 
ex tend ing  as f a r  as t h e  ad jacent  l i g h t e r  web i n  t h e  main body o f  t h e  purse 
seine. 
advantage f o r  those se ines i n  which t h e  s topper  was i n s t a l l e d  w i t h  a g r e a t e r  
amount o f  s lack.  Whi le o t h e r  f a c t o r s  may c o n t r i b u t e  t o  r e s t r i c t  f u l l  
ex tens ion  o f  t h e  stopper,  one f a i r l y  s imple adjustment can e l i m i n a t e  them. 
T h i s  ad justment  i s  most e a s i l y  made a t  dockside b u t  can be done a t  sea. 

A c l o s e  l o o k  a t  z i p p e r  i n s t a l l a t i o n  techniques has shown a d e f i n i t e  

The f i v e  i n c h  mesh stopper  must be re-hung t o  t h e  4 1 /4 - inch  mesh w i t h  
enough e x t r a  s lack  t o  p e r m i t  f u l l  ex tens ion  o f  t h e  stopper.  
accepted methods by which f u l l  e x t e n t i o n  can be achieved. 

There a r e  two 

The f i r s t  method i s  t h e  s i m p l e s t  and t h e  o n l y  one t h a t  should be 
at tempted a t  sea. Here t h e  e x i s t i n g  f i v e  i n c h  mesh stopper  i s  c u t  o u t  o f  t h e  
s e i n e  and re-hung, mesh-for-mesh t o  t h e  4 1 /4 - inch  mesh. T h i s  p r o v i d e s  
approx imate ly  30% s l a c k  i n  t h e  s topper  webb3ng. 
meshes o f  s topper  web should be " k i l l e d - i n "  t o  each s t r i p  o f  t h e  4 1 /4 - inch  
mesh. F o r  example, two fathoms o f  a d d i t i o n a l  s lack  a r e  prov ided when o n l y  two 
5- inch  meshes a r e  k i l l e d - i n  f o r  each s t r i p  o f  a 1 4 - s t r i p  n e t .  T h i s  proceedure 
w i l l  ensure a problem f r e e  z i p p e r  l i n e  by p r o v i d i n g  f o r  d i f f e r e n t i a l  shr inkage 
r a t e s  between t h e  f i v e  i n c h  and 4 1/4- inch mesh, should i t  occur.  
A d d i t i o n a l l y ,  t h e r e  i s  no l o s s  o f  s t r e n g t h  i n  t h i s  area s i n c e  tens ions  remain 
u n i f o r m  th roughout  these meshes. 

An a d d i t i o n a l  one t o  t h r e e  

The second method i s  t h e  technique o f  s t r e t c h i n g  t h e  f i v e - i n c h  s topper  
web even ly  w i t h  t h e  4 1 /4 - inch  mesh and t a c k i n g  them t o g e t h e r  p r i o r  t o  l a c i n g .  
T h i s  should o n l y  be done w i t h  pre-shrunk m a t e r i a l  and o n l y  on one s i d e  o f  t h e  
s topper  a t  a t ime. Care must be taken t o  ensure t h a t  b o t h  s i d e s  a r e  s t r e t c h e d  
e q u a l l y  t i g h t  p r i o r  t o  tack ing .  An a d d i t i o n a l  t h r e e  t o  f i v e  meshes o f  s topper  
web should be k i l l e d - i n  f o r  each s t r i p  o f  4 1 /4 - inch  mesh t o  ensure enough 
s lack  i n  t h e  s topper  t o  p r e v e n t  f o r m a t i o n  o f  t h e  r i d g e .  

Another common cause o f  t h e  mid-ne t  z i p p e r  r i d g e  i s  a s h o r t  z i p p e r  l i n e  
which r e s t r i c t s  t h e  f u l l  ex tens ion  o f  t h e  s topper  webbing. T h i s  case i s  
e a s i l y  observed a t  r i n g s  up by n o t i n g  i f  t h e r e  i s  a g r e a t e r  t e n s i o n  on t h e  
z i p p e r  l i n e  than on t h e  chains.  Of ten  an i n d e n t a t i o n  o f  t h e  c o r k l i n e ,  a t  t h e  
z ipper ,  p r o t r u d e s  i n t o  t h e  n e t  and towards t h e  s e i n e r  ( F i g .  1 , A I .  
problem i s  e a s i l y  c o r r e c t e d  by s p l i c i n g  an a p p r o p r i a t e  l e n g t h  o f  l i n e  i n t o  t h e  
e x i s t i n g  z i p p e r  l i n e .  

T h i s  

K i l l - i n  i s  a common t e r m  u s e d  by n e t  b u i l d e r s  a n d  n e t  
r e p a i r m e n .  I t  r e f e r s  t o  t h e  p r o c e s s  o f  l a c i n g  t w o  o r  m o r e  m e s h e s  o f  
w e b b i n g  t o  o n l y  ofTe mesh o f  a d j a c e n t  w e b b i n g .  
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Improper i n s t a l l a t i o n  o f  t h e  z i p p e r  gu ide r i n g s  can e f f e c t i v e l y  reduce 

Guide r i n g s  should be lashed t o  a s i n g l e  k n o t  down t h e  s t o p p e r ’ s  
t h e  depth o f  t h e  c e n t e r  s e c t i o n  o f  a 14- s t r i p  n e t  by as much as 3/4 o f  a 
s t r i p .  
c e n t e r  k n o t  row. 
meshes apar t .  

These r i n g s  should be evenly  spaced, approx imate ly  18-20 

The immediate f l e e t - w i d e  e f f e c t  i n  reduc ing  porpo ise  m o r t a l i t y  cannot  be 
determined a t  t h i s  t ime.  I n d i v i d u a l  vesse ls  plagued by z i p p e r  problems, 
however, do s tand a good chance o f  a c h i e v i n g  lower  m o r t a l i t y  r a t e s  by 
c o r r e c t l y  modi f y i  ng t h e  mid-ne t  z i p p e r  and/or s topper  web. 

A major  t r e n d  i n  r e c e n t  years  has been toward deeper and f a s t e r  s i n k i n g  

H e a v i l y  weighted, 1 4 - s t r i p  n e t s  a r e  now 
nets .  
than t h e  s h o r t e r  1 0 - 1 2 - s t r i p  nets .  
common throughout  t h e  U.S. f l e e t  and a few vessels  a r e  equipped w i t h  n e t s  18- 
20 s t r i p s  i n  depth. The o v e r a l l  e f f i c i e n c y  o f  those purse se ines w i t h  z i p p e r  
problems may be improved by a l l o w i n g  t h e  mid-sec t ion  t o  s ink  f a s t e r  and 
deeper, t h u s  p r e v e n t i n g  p o t e n t i a l  l o s s  o f  f i s h  under t h i s  area. 

These have proven more e f f i c i e n t  i n  c a p t u r i n g  t r a v e l i n g  schools  o f  tuna 

A Mid-net  zipper 
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Figure 1 .  ( A )  Mid-net zipper ridge when fu l ly  pursed. 
vessel. 
trace when fu l ly  pursed. 

Note indentation of corkline opposite 
( B )  Zipper ridge with one-fourth net retrieved aboard vessel. (C) Fathometer 




