
NOAA Technical Memorandum NMF 

DECEMBER 1980 

FISHING METHODS AND EQUIPMENT 
OF THE U.S. WEST COAST ALBACORE FLEET 

Ronald C. Dotson 

N OA A- TM - N M FS - S W FC - 8 

U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 
Southwest Fisheries Center 



NOAA Technical Memorandum NMFS 

The National Oceanic and Atmospheric Administration (NOAA) was organized in 1970. I t  has 
evolved into an agency which establishes national policies and manages and conserves our oceanic 
coastal, and atmospheric resources. I t  provides managerial, research, and technical expertise to 
produce practical services and essential information for the programs concerned with such resources. 

The National Marine Fisheries Service (NMFS) provides the United States with an integrated 
program of management, research, and services concerned about the protection and rational use of 
living marine resources for their aesthetic, economic, and recreational value. NMFS determines the 
consequences of the naturally varying environment and human activities on living marine resources. 
NMFS provides knowledge and services to foster the efficient and judicious use of those 
resources. NMFS provides for domestic and for international management and conservation of these 
living resources of the sea. 

To carry out i t s  mission, the organization also provides for communication of NMFS information. 
In addition to its formal publications, NMFS uses the NOAA Technical Memorandum series for 
informal scientific and technical publications. These documents are specialized reports that require 
multiple copies when complete formal review and editorial processing are not appropriate or feasible. 
The management and control of Technical Memorandums has been delegated to the Research Centers, 
Regional Offices, and corresponding staff offices within NMFS. Therefore, requests for copies of 
Technical Memorandums should be sent to the author or to the originating office for the material. 



E 

NOAA Technical Memorandum NMFS 

This T M  series IS used lor docurnenlalion and timely communication 01 preliminary resuils lmlerlm repons or 
special purpose inlormatior dna have POI received compieie formal revlew editorla1 control or delatled edmng 

r ', ~~~ 

FISHING METHODS AND EQUIPMENT 
OF THE U.S. WEST COAST ALBACORE FLEET 

Ronald C. Dotson 

National Marine Fisheries Service 

Southwest Fisheries Center 

La Jolla, California 92038 

U.S. DEPARTMENT OF COMMERCE 
Philip M. Klutznick, Secretary 

National Oceanic and Atmospheric Administrat ion 
Richard A. Frank, Adrninisirator 

National Marine Fisheries Service 
Terry L Leitzell, Assistant Administrator for Fisheries 



2 

INTRODUCTION 

N o r t h  P a c i f i c  a lbacore,  Thunnus a la lunga,  suppor t  an i m p o r t a n t  U.S. 

commercial f i s h e r y  on t h e  west  c o a s t  o f  N o r t h  America as w e l l  as a s u b s t a n t i a l  

s p o r t  f i s h e r y .  The f i s h e r y  i s  seasonal, b e g i n n i n g  i n  mid t o  l a t e  June when 

a lbacore  m i g r a t e  i n t o  t h e  c o a s t a l  waters  and ex tend ing  through November when 

most  o f  t h e  f i s h  l e a v e  t h e  coas t .  

j i g g i n g )  and l i v e  b a i t  f i s h i n g  account f o r  a lmost  t h e  e n t i r e  l a n d i n g s  o f  

a lbacore  by t h e  U.S. west c o a s t  a lbacore  f l e e t  (Clemens and C r a i g  1965). 

smal l  q u a n t i t y  o f  a1 bacore, u s u a l l y  mixed w i t h  b l u e f i n  tuna (Thunnus thynnus) , 

i s  u s u a l l y  caught each y e a r  by purse s e i n e r s  f i s h i n g  f o r  t h e  b l u e f i n  tuna. The 

nuc leus o f  t h e  f l e e t  i s  composed o f  approx imate ly  1200-1400 j i g b o a t s  and 70 

b a i t b o a t s .  

o c c a s i o n a l l y  d u r i n g  t h e  season. 

T r o l l i n g  ( a l s o  c a l l e d  j i g  f i s h i n g  o r  

A 

Many o f  t h e  j i g b o a t s  have t h e  c a p a c i t y  t o  f i s h  b a i t  and do 

An  additional^ 700-900 b o a t s  may j i g  f o r  

a lbacore  when t h e  f i s h  a r e  abundant nearshore and t h e  weather i s  good. 

B a i t  f i s h i n g  has been descr ibed by Godsi l  (19381, and t r o l l i n g  has been 

descr ibed by S c o f i e l d  (1956) and Roberts,  Raker and Slack (1972).  

Techno log ica l  advances over  t h e  y e a r s  have r e s u l t e d  i n  numerous changes i n  

vesse ls  and t h e  equipment f ishermen use t o  f i n d ,  c a t c h  and h o l d  a lbacore.  

These changes have r e s u l t e d  i n  new methods as w e l l  as v a r i a t i o n s  o f  o l d  

methods employed t o  c a t c h  a lbacore.  -Th is  paper i s  a d e s c r i p t i o n  o f  t h e  

equipment t h a t  i s  p r e s e n t l y  used by t h e  b a i t b o a t s  and j i g b o a t s  i n  t h e  U.S. 

west  c o a s t  a lbacore  f l e e t .  

i n  d e t a i l ,  as w e l l  as a r e  some o f  t h e i r  advantages and disadvantages. 

B a i t  f i s h i n g  and j i g  f i s h i n g  methods a r e  descr ibed 
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FISHING VESSELS 

T r a d i t i o n a l l y ,  t h e  U.S. a lbacore  f i s h e r y  has been concent ra ted  w i t h i n  

50-250 m i l e s  o f  t h e  west c o a s t  o f  Nor th  America. 

f i s h i n g  1000 m i l e s  o f f  t h e  west c o a s t  o f  t h e  U n i t e d  S t a t e s  and i n  1975 t h e y  

began f i s h i n g  1000 m i l e s  o f f  Japan i n  t h e  western P a c i f i c .  A lbacore vesse ls  

must have t h e  range t o  t r a v e r s e  t h e  d i s t a n c e  t o  t h e  f i s h i n g  grounds, c a t c h  

f i s h ,  and r e t u r n .  B a i t b o a t s  and t r o l l i n g  vesse ls  have evolved from d i f f e r e n t  

des ign  c r i t e r i a  and a vessel  designed f o r  one method may n o t  be s u i t a b l e  f o r  

t h e  o t h e r .  

I n  1972 a lbacore  boats  began 

Basic  des igns f o r  each a r e  descr ibed below. 

I n  t h e  e a r l y  1900s a lbacore  boats  were s imple wooden vesse ls  which p l i e d  

t h e  nearshore waters  o f f  t h e  c o a s t  o f  southern C a l i f o r n i a .  Wood cont inued t o  

be t h e  predominant b o a t  b u i l d i n g  m a t e r i a l  u n t i l  a f t e r  World War 11. F o l l o w i n g  

t h e  war s t e e l  became an i n c r e a s i n g l y  popu lar  b u i l d i n g  m a t e r i a l ,  e s p e c i a l l y  f o r  

l a r g e r  vessels .  I n  t h e  l a t e  1950s and e a r l y  1960s b o t h  f i b e r g l a s s  r e i n f o r c e d  

p o l y e s t e r  (FRP) and aluminum a l l o y  became popu lar  as h u l l  m a t e r i a l s  f o r  

f i s h i n g  vessels .  Each h u l l  m a t e r i a l  has c e r t a i n  advantages and disadvantages 

(Tab le  1 ) .  

Over t h e  y e a r s  f ishermen have been au ick  t o  t a k e  advantage o f  

t e c h n o l o g i c a l  advances. Radios, radar ,  a u t o - p i l o t s ,  e l e c t r o n i c  n a v i g a t i o n  

systems, f i s h  f i n d i n g  and c a t c h i n g  equipment a r e  p a r t  o f  t h e  gear found on 

most a lbacore  vesse ls  and these a r e  d iscussed i n  separate sec t ions .  
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Boat  Success 

Whenever a lbacore  f ishermen g e t  t o g e t h e r  and d iscuss  boats  and f i s h i n g  

i t  i s  n o t  unusual t o  hear t h e  phrase " g o o d - f i s h i n g  boat "  a p p l i e d  t o  a 

p a r t i c u l a r  vessel .  It i s  accepted among t h e  f l e e t  t h a t  c e r t a i n  boats  

r e g u l a r l y  o u t f i s h  o t h e r s  work ing i n  t h e  same area i r r e s p e c t i v e  o f  who i s  

r u n n i n g  them. Al though c e r t a i n  h u l l  des igns may f i s h  b e t t e r  than o t h e r s  these 

v e s s e l s  come i n  a l l  shapes, s i z e s  and ages and t h e r e  does n o t  appear t o  be any 

s i n g l e  common denominator which d i s t i n g u i s h e s  them f rom l e s s  successfu l  boats.  

The f i s h i n g  h i s t o r y  o f  a b o a t  may have a s i g i n i f i c a n t  e f f e c t  upon i t s  market  

value. 

Several  f a c t o r s  appear t o  a f f e c t  t h e  f i s h a b i l i t y  o f  a b o a t  and f ishermen 

w i l l  change o r  mod i fy  these i n  an a t tempt  t o  improve t h e i r  ca tch .  Noise and 

v i b r a t i o n  f rom t h e  prop and s h a f t  a r e  changed by s w i t c h i n g  p r o p e l l e r s  and 

u s i n g  new o r  r u b b e r i z e d  s h a f t  bear ings .  

o r  sandbags t o  dampen n o i s e  and v i b r a t i o n .  

check whether one speed r e s u l t s  i n  a g r e a t e r  number o f  s t r i k e s .  

systems a r e  thorough ly  checked t o  be sure t h a t  t h e r e  a r e  no s h o r t  c i r c u i t s  i n  

t h e  system and t h a t  t h e r e  i s  no e l e c t r i c a l  charge i n  t h e  h u l l .  Pumps, exhaust 

systems, engines, genera tors  and water  o u t f l o w s  may be moved o r  changed. The 

t r i m  o f  t h e  b o a t  w i l l  be var ied .  

The s t e r n  may be f i l l e d  w i t h  cement 

T r o l l i n g  speeds a r e  v a r i e d  t o  

E l e c t r i c a l  

D i f f e r e n t  l e n g t h s  and l o c a t i o n  o f  t r o l l i n g  

l i n e s  a r e  t r i e d ,  i n  c o n j u n c t i o n  w i t h  d i f f e r e n t  maneuvers. Through 

exper imenta t ion  and exper ience each f isherman l e a r n s  t h e  i d i o s y n c r a s i e s  of  h i s  

vessel  and those f a c t o r s  which w i l l  a f f e c t  h i s  success. 
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TROLLING VESSEL HISTORY 

The f i r s t  t r o l l i n a  vesse ls  t o  f i s h  commerc ia l ly  f o r  a lbacore  i n  t h e  

e a r l y  1900s were smal l  vesse ls  ( l e s s  than 30 f t )  which d i d  n o t  have t h e  

c a p a c i t y  t o  c a r r y  a b a i t  tank on deck f o r  b a i t  f i s h i n g  ( S c o f i e l d  1956). 

t h e  1920s t h e  b a i t  f l e e t  concent ra ted  on t r o p i c a l  y e l l o w f i n  tuna (Thunnus 

a lbacares)  and s k i p j a c k  tuna (Katsuwonus pelamis)  w h i l e  j i g b o a t s  caught  a 

g r e a t e r  percentage o f  t h e  a1 bacore. 

t h e  t r a d i t i o n a l  grounds o f f  o f  southern C a l i f o r n i a  up t o  Oregon and Washington 

( G o d s i l  1949). I n  genera l  t h e  season s t a r t e d  o f f  southern C a l i f o r n i a  and then 

progressed northward. 

g r e a t e r  range and c a r r y i n g  c a p a c i t y .  

made up o f  35-45 f t  vesse ls  ( S c o f i e l d  1956). 

I n  

I n  1936, a1 bacore t r o l l  i n g  expanded from 

As a r e s u l t  t h e  f ishermen b u i l t  l a r g e r  boats  t o  g a i n  

By 1956 t h e  m a j o r i t y  of  t h e  f l e e t  was 

T r o l l i n g  i s  a s imp le  method o f  f i s h i n g ,  r e q u i r i n g  v e r y  l i t t l e  

s p e c i a l i z e d  hardware. As t h e  need f o r  l a r g e r  boats  inc reased s p e c i f i c  b o a t  

des igns emerged f o r  t r o l l i n g  vesse ls  (Hanson 1955) and f o r  t h e  i n c r e a s i n g l y  

p o p u l a r  combinat ion b o a t  ( P e t r i c h  1955). 

I n  ecent  y e a r s  U.S. t r o l l i n g  vessel  have f u r t h e r  extended t h e i r  range 

i n  search o f  a lbacore.  E x p l o r a t o r y  t r o l l i n g  begun i n  1972 has r e s u l t e d  i n  

commercia catches as f a r  as 1200 m i l e s  o f f  t h e  U.S. west c o a s t  i n  t h e  e a s t e r n  

P a c i f i c  i n  an area c a l l e d  t h e  " T r a n s i t i o n  Zone'' (Laurs  and Lynn 1977). 

T r o l l i n g  e x p l o r a t i o n  s i n c e  1975 has r e s u l t e d  i n  t h e  "Midway f i s h e r y "  l o c a t e d  

700 m i l e s  n o r t h  o f  Midway I s l a n d  and 800-1200 m i l e s  o f f  Japan. To p r o v i d e  
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g r e a t e r  range and f o r  s a f e t y  i n  t h e  open ocean, most new j i g b o a t s  b u i l t  i n  t h e  

p a s t  severa l  y e a r s  have been 55-65 f t .  

rep1 a c i n g  t h e  small  e r  vessel  s .  

T h i s  s i z e  vessel  i s  g r a d u a l l y  

The t r o l l i n g  f l e e t  can be separated i n t o  t h r e e  ' ' s i z e  c lasses"  o f  vessel  

based on l e n g t h  and u t i l i t y .  

l e s s  than 37 f t ,  50% were between 37-48 f t  and t h e  remain ing  20% g r e a t e r  than 

48 f t  (Broadhead 1974).  

I n  1972, 30% o f  t h e  f l e e t  was made up o f  vesse ls  

The l a r g e s t  s i z e  c l a s s ,  by number, c o n s i s t s  o f  medium s i z e d  vesse ls  

which developed w i t h  t h e  expansion o f  t h e  f i s h e r y  i n  t h e  1940s and 1950s. 

These vesse ls  can e f f e c t i v e l y  work i n  t h e  moderate seas which p r e v a i l  w i t h i n  

100-200 m i l e s  o f  t h e  c o a s t  and have t h e  range t o  search and f i s h  a wide area. 

They c a r r y  10-30 t o n s  o f  f i s h  i n  r e f r i g e r a t e d  h o l d s  and s t a y  a t  sea f o r  1-3 

weeks p e r  t r i p .  

The number o f  l a r g e  vesse ls  ( o v e r  48 f t )  has been i n c r e a s i n g  g r a d u a l l y  

o v e r  t h e  p a s t  decade as a lbacore  f ishermen search over  g r e a t e r  d i s t a n c e s  and 

make l o n g e r  t r i p s  i n  an a t tempt  t o  inc rease t h e i r  f i s h i n g  success i n  t h i s  

h i g h l y  c o m p e t i t i v e  f i s h e r y .  

sea f o r  severa l  weeks and t r a v e l  hundreds o f  m i l e s .  They c a r r y  25-55 t o n s  o f  

a lbacore  i n  r e f r i g e r a t e d  holds.  

accommodations a l l o w s  them t o  r u n  f a r t h e r  f rom shore and t o  remain a t  sea 

under a l l  b u t  t h e  w o r s t  weather c o n d i t i o n s ,  o f t e n  r i d i n g  o u t  a s torm on t h e  

f i s h i  ng grounds r a t h e r  than 1 o s i  ng Val uabl  e f i s h i  ng t i m e  r u n n i n g  f o r  she1 t e r .  

The r e s u l t  i s  more t i m e  on t h e  grounds and an increased c a t c h  over  t h e  s m a l l e r  

The l a r g e r  vesse ls  have t h e  c a p a c i t y  t o  remain a t  

T h e i r  g r e a t e r  seaworthiness and l a r g e r  
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vessels (Broadhead 1 9 7 4 ) .  

albacore fishery t o  other regions of  the Pacific. 

I t  i s  these vessels which are expanding the U.S. 

The upper size 1 imit in t ro l l  ing vessel s appears t o  be 75 f t  in length. 

Boats larger t h a n  th i s  have increased fuel a n d  maintenance costs which are n o t  

presently offset  by an equal increase in f ishabi l i ty .  

The final g roup  o f  boats are the smaller t rol l ing vessels, many of which 

are opportunistic participants in the t rol l  fishery, making  the number of  such 

boats in the fishery vary widely from year-to-year. These small c r a f t  are 

pleasure boats, day t ro l l e r s ,  salmon and crab sk i f f s ,  a n d  small t ro l l e r s  which 

can make quick t r ip s  of  1-5 days. 

or iced holds. Their limited range, inabi l i ty  t o  handle rough weather, and 

small f ish capacity r e s t r i c t  them t o  periods of  calm weather when the fish 

occur nearshore, typically within 60 miles o f  port, much l ike the f i r s t  boats 

used in the albacore fishery. The advantage of  such a b o a t  i s  the small 

capital investment, low expenses, and  the ab i l i ty  t o  f ish f o r  many other 

nearshore species when the albacore are o u t  o f  range o r  season. 

They carry 1-10 tons of  f ish in deck boxes 

TROLLING VESSEL DESCRIPTION 

Trolling vessels are equipped with a pair o f  outriggers o r  j i g  poles 

(described below) and have enough deck space a f t  t o  permit the crew t o  pull 

and l a n d  the albacore. The fish are held i n  deck boxes on smaller boats or in 

holds kept cold with ice or refrigeration on the large vessels. 

Accommodations f o r  the crew of 1-3 persons vary w i t h  the size o f  the vessel. 

II* 

ID 

W 

I 
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Almost any hull design wifl f u l f i l l  the simple c r i t e r i a  above and the 

U.S. albacore j i g  f l ee t  i s  composed of a variety of vessels; however, there 

has developed a vessel design which seems particularly suited for t rol l ing 

(Hanson 1955) .  

The house i s  located forward and the a f te r  deck i s  clear f o r  working (Figure 

1 ) .  The hold i s  located below deck amidships a n d  crew accommodations are 

located ei ther  in the forecastle or in the deck house with the galley. The 

forward part of  the house i s  reserved for the steering, navigation and radio 

equipment. 

These boats have a raised bow sweeping back t o  a l o w  stern. 

The main engine i s  a single diesel centered below the house. The 

auxiliary generator and various pumps a n d  refrigeration are connected t o  the 

main drive by power take o f f  units or run by a smaller auxiliary engine 

located t o  the side of  the engine room. 

The horsepower of  the main engine depends on the length of  the vessel, 

hull design, displacement, propeller size and  pitch, RPMs and  amount  of 

auxiliary equipment which i t  must run. For  boats of  40-75 f t  the range i s  

approximately 70-300 hp, the majority h a v i n g  less t h a n  150 h p .  Vessels are 

equipped w i t h  e i ther  direct  drive in low RPM engines or a reduction gear o f  

2:1 t o  4 ,511  in high speed engines, with resultant shaft RPMs of  3OO-450. 
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Figure 1 .  
sai l  u p ,  a n d  gurdies in corners o f  the s tern.  

An albacore t ro l l ing  vessel w i t h  outriggers lowered, steadying 
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The c r u i s i n g  speed o f  a j i g b o a t  i s  t y p i c a l l y  8-10 k t s ,  w i t h  maximum 

speeds o f  10-13 k t s .  

horsepower because o f  t h e  h u l l  design. The increased c o s t  o f  a l a r g e r  engine 

and f u e l  f o r  t h e  s l i g h t  i nc rease  i n  speed w i l l  n o t  r e s u l t  i n  a comparable 

i nc rease  i n  earn ings  f rom increased m o b i l i t y  on the  f i s h i n g  grounds. 

Greater  speeds r e q u i r e  an i n o r d i n a t e  i nc rease  i n  

BAITBOAT HISTORY 

The Japanese technique o f  f i s h i n g  f o r  a lbacore  w i t h  a s t o u t  po le ,  s h o r t  

l i n e  and ba rb less  hook b a i t e d  w i t h  a l i v e  f i s h ,  known as b a i t  f i s h i n g ,  

developed i n  southern C a l i f o r n i a  i n  the  e a r l y  1900s on boats  which f i s h e d  

w i t h i n  a days r u n  o f  p o r t  (Conner 1931).  

f o r c e d  b a i t b o a t s  t o  t u r n  south f o r  y e l l o w f i n  and s k i p j a c k  t o  f i l l  t h e  

cannery 's  demand f o r  tuna (Conner 1930).  

expended i n  the  a lbacore  f i s h e r y  was t h e r e a f t e r  g r e a t l y  i n f l u e n c e d  by events  

i n  t h e  t r o p i c a l  tuna f i she ry .  The subsequent expansion o f  t h i s  t r o p i c a l  tuna 

f i s h e r y  was accompanied by r a p i d  changes i n  t h e  des ign o f  b a i t b o a t s  t h a t  

cu lmina ted  i n  t h e  " tuna c l i p p e r "  descr ibed by Gods i l  (1938).  

f l e e t  grew t o  a h i g h  o f  228 vesse ls  i n  1951 (McNeely 1961).  These vesse ls  

ranged i n  s i z e  f rom 90-169 f t  i n  l e n g t h  and c a r r i e d  up t o  630 t o n s  o f  tuna 

( P e t r i c h  1955). 

and concent ra ted  on t h e  t r o p i c a l  tunas t h e  remainder o f  t h e  yea r  o r  when t h e r e  

was a poor a lbacore  run. 

The poor c a t c h  o f  a lbacore  i n  1918 

The amount o f  b a i t b o a t  e f f o r t  

T h i s  " c l i p p e r "  

They cont inued t o  f i s h  f o r  a lbacore  d u r i n g  t h e  summer runs  
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I n  a d d i t i o n  t o  t h e  l a r g e  " c l i p p e r s "  sma l le r  vesse ls ,  g e n e r a l l y  w i t h  l e s s  

than 30 t o n s  c a p a c i t y ,  were b u i l t  t o  f i s h  a lbacore  w i t h  b a i t .  These a r e  t h e  

"combina t ion"  boats ,  so c a l l e d  because they f i s h e d  i n  severa l  f i s h e r i e s .  By 

changing deck gear  and u t i l i z i n g  a v e r s a t i l e  h u l l  des ign  these boats  opera te  

as t r a w l e r s , - c r a b b e r s ,  l o n g l i n e r s ,  g i l l n e t t e r s ,  t r o l l e r s  and b a i t b o a t s .  Such 

c r a f t  can be u t i l i z e d  a l l  yea r  round i n  the  N o r t h  P a c i f i c  f i s h e r i e s  (Hanson 

1955). 

I n  1956 p o t e n t i a l  f i s h i n g  e f f o r t  on a lbacore  was d i v e r t e d  t o  t h e  

t r o p i c a l  f i s h e r y  w i t h  t h e  i n t r o d u c t i o n  o f  t h e  a l l - n y l o n  purse  se ine  and t h e  

p u r e t i c  power b lock .  These g r e a t l y  inc reased t h e  e f f i c i e n c y  o f  purse s e i n i n g  

f o r  t h e  t r o p i c a l  tunas, r e s u l t i n g  i n  a mass convers ion  o f  t h e  l a r g e  " c l i p p e r s "  

t o  purse s e i n e r s  over  t h e  n e x t  5 y e a r s  (McNeelg 1961). I n  1962 o n l y  44  " t u n a  

c l i p p e r s "  remained i n  t h e  b a i t b o a t  f l e e t  which r e g u l a r l y  f i s h e d  f o r  a lbacore ,  

m o s t l y  vesse ls  t o o  small  o r  t o o  o l d  f o r  convers ion.  

Good b a i t  f i s h i n g  f o r  a lbacore,  y e l l o w f i n  and s k i p j a c k  and i n c r e a s i n g  

p r i c e s  p a i d  f o r  these species i n  t h e  yea rs  1967-71 r e v i t a l i z e d  t h e  b a i t  f l e e t .  

Most " c l i p p e r "  vesse ls  hav ing  l e s s  than 50 t o n s  c a p a c i t y  were rep laced i n  

1972-75 by vesse ls  w i t h  50-100 t o n  c a p a c i t y  and a few w i t h  g r e a t e r  than 100 

t o n  c a p a c i t y  (IATTC, unpubl. da ta ) .  I n  1976, Mexico issued new laws concern ing  

f i s h i n g  i n  t h e i r  t e r r i t o r i a l  waters  which incluctes c a p t u r i n g  b a i t .  Thl's a c t i o n  

e f f e c t i v e l y  ended t h e  a d d i t i o n  o f  new vesse ls  t o  t h e  b a i t  f l e e t .  The number 

o f  l a r g e  U.S. b a i t b o a t s  f i s h i n g  a lbaco re  and t r o p i c a l  tunas has decreased 

th rough a t t r i t i o n  f rom 59 l'n 1976 t o  30 i n  1979 (IATTC, unpubl. d a t a l ,  The 

a1 bacore b a i t  f l e e t  i s p r e s e n t l y  composed of  these b a i  t b o a t s  and an addi  t i o n a ?  
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100-150 combina t ion  v e s s e l s  eauipped f o r  b a i t  f i s h i n g ,  most o f  which c a r r y  

l e s s  than 30 t o n s  o f  f i s h .  

BAITBOAT DESCRIPTION 

B a i t b o a t  des ign has n o t  changed b a s i c a l l y  f rom t h a t  descr ibed by Godsi l  

(1938). 

o l d  b a i t b o a t s  a r e  o f  wood c o n s t r u c t i o n  and combinat ion boats  a r e  made o f  

s t e e l  , wood, f i b e r g l a s s  o r  aluminum. 

Most new v e s s e l s  have been c o n s t r u c t e d  o f  s t e e l ,  however, many o f  t h e  

The f i s h i n g  o p e r a t i o n  o f  a b a i t b o a t  r e q u i r e s  a low a f t e r  deck w i t h  

l i t t l e  f reeboard  ( F i g u r e  2 ) .  

covered w i t h  a canopy which p r o t e c t s  t h e  'Ichummer" f rom an e r r a n t  b a i t  hook, 

a r t i f i c i a l  l u r e ,  f i s h ,  o r  po le.  L i g h t s  locatedsunder  t h e  canopy a r e  d i r e c t e d  

t o  sh ine  down i n t o  t h e  b a i t  tanks  because t h e  b a i t  becomes e a s i l y  f r i g h t e n e d  

i n  t h e  dark.  The s t e r n  and p o r t  bu lwarks h o l d  h inged racks  ( d e s c r i b e d  below) 

which a r e  lowered outboard d u r i n g  f i s h i n g .  

p o r t a b l e  and can be removed f o r  o t h e r  t y p e s  o f  f i s h i n g  on combinat ion boats .  

On t h e  a f t  deck a r e  one o r  two b a i t  tanks 

The b a i t  tanks and r a c k s  a r e  

These v e s s e l s  have a l a r g e  deck house t o  accommodate a crew o f  4-12 men. 
r.- 

The house s i t s  fo rward  and i t s  r o o f  extends t o  t h e  bow. T h i s  r a i s e d  " b o a t  

deck" c r e a t e s  a d r y  s h i p  and a c t s  as a s t o p  f o r  f i s h  thrown on deck, as w e l l  

a s  b e i n g  a s to rage area f o r  s k i f f s  and t h e  b a i t  n e t  ( F i g u r e  2 ) .  The p i l o t  

house and f l y i n g  b r i d g e  a r e  above t h e  deck house. The p i l o t  house c o n t a i n s  

s h i p  c o n t r o l s ,  communication, n a v i g a t i o n  and f i s h  f i n d i n g  equipment. The mast 

i s  equipped w i t h  a c r o w ' s  n e s t  o r  p l a t f o r m  f o r  s p o t t i n g  f i s h  schools  a t  a 

- 
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The r e f r i g e r a t e d  f i s h  h o l d  i s  l o c a t e d  amidship below deck. Smal le r  

boats  have a s i n g l e  h o l d  whereas l a r g e r  vesse ls  may have severa l  w a t e r t i g h t  

w e l l s  w i t h  a h i g h  s h a f t  a l l e y  runn ing  between them. 

used t o  c a r r y  f u e l  o r  b a i t  a t  t h e  beg inn ing  o f  a t r i p  and can be cleaned 

f i l l e d  w i t h  f i s h  as t h e  t r i p  progresses. The s h a f t  a l l e y  c o n t a i n s  t h e  p i p i n g  

and va l ves  f o r  r e f r i g e r a t i o n  and water c i r c u l a t i o n  and may a l s o  have access 

hatches t o  t h e  w e l l s .  

The w a t e r t i g h t  w e l l s  a r e  

and 

The eng ine  room i s  w e l l  f o rward  under t h e  house. Fuel o i l  and f r e s h  

water  a r e  h e l d  i n  s t e r n  tanks  and i n  tanks i n  t h e  bow o r  a long t h e  sides. 

The s i z e  and we igh t  o f  t h e  above equipment n e c e s s i t a t e s  a h u l l  des ign  

w i t h  g r e a t e r  displacement than i s  necessary i n  t r o l l i n g  vessels.  

a l lowances must be made f o r  t h e  l ow  s te rn .  

should be l ow  enough t o  a l l o w  a b a i t  tank h o l d i n g  severa l  tons o f  water t o  be 

p laced  on deck w i t h o u t  s e r i o u s l y  a f f e c t i n g  t h e  s t a b i l i t y  o f  t h e  vessel .  

we igh t  requirements and the  expense o f  a d d i t i o n a l  equipment r e s t r i c t  b a i t b o a t s  

t o  vesse ls  g r e a t e r  than 35 f e e t .  

Design 

I n  a d d i t i o n  t h e  c e n t e r  o f  g r a v i t y  

The 

TROLLING VESSEL EQUIPMENT 

There has been l i t t l e  change i n  t h e  des ign  o f  t r o l l i n g  equipment s i n c e  

Tougher, l o n g e r  l a s t i n g  s y n t h e t i c s  'have t h e  d e s c r i p t i o n  by S c o f i e l d  (1956). 

rep laced  many o f  t h e  n a t u r a l  f i b e r  m a t e r i a l s  p r e v i o u s l y  used. Automation has 



75 

been introduced through the use o f  hydraulic l ine  pullers. 

rigging the  gear remain unchanged. 

reference t o  pieces of equipment; a n d  no attempt has been made here t o  

establish specific terms for individual items b u t  rather t o  use the name 

commonly used by f i shermen. 

The methods of 

Some names have been dropped or changed in 

Outriaqers 

The most dis t inct ive physical characterist ic of a t rol l ing vessel i s  the 

pair of outriggers. 

fiberglass which are used t o  fish more t rol l ing l ines and g e t  the l ines  away 

from the vessel. 

amidships opposite the mast (Figure 1 , 3, 4 ) .  

length of  the b o a t  or sl ightly longer, running 30-60 f t  in length. 

end of wooden poles (usually eucalyptus or f i r )  i s  a b o u t  4" in diameter 

running t o  2 "  a t  the t ip .  

e i ther  square tubing or pipe. 

diameter stock o r  tapered by welding sections of decreasing diameter together. 

Outriggers or j i g  poles are long  poles of wood, metal o r  

They are attached t o  the deck or gunwale ju s t  forward of 

The poles are generally the 

The b u t t  

Many vessels now use aluminum poles made from 

They may be made of  s t ra ight  2-1/2 t o  4" 

Small vessels may use 15-25 f t  tapered fiberglass poles b u t  wood or metal i s  

more popular. 

The b u t t  of the pole f i t s  into a metal sleeve which i s  hinged so t h a t  

the pole may be raised or lowered by one o r  two l ines  run from the  pole t o  a 

pulley or block and tackle on the mast. The poles are stored in a cradle on 

the mast and lowered t o  a 25-55" angle from the water when fishing. 

weather poles are fished higher. The pole i s  guyed by two forward stays and 

one a f t  stay,  usually of stainless or galvanized wire. 

In rough 
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F i g u r e  4. 
p a r t s  o f  t h e  t r o l l i n g  g e a r  o f  a1 b a c o r e  t r o l l i n g  v e s s e l ,  

I l l u s t r a t i o n  o f  t r o l l i n g  l i n e  ar ranqement  and names o f  v a r i o u s  
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Gurdy systems for p u l l i n g  l ines  have been used for salmon t rol l ing since 

the 1920s and were very common on salmon t ro l l e r s  i n  the 1950s b u t  were n o t  

used fo r  albacore t rol l ing (Scofield 1956). 

albacore were introduced in 1959 and have become auite popular i n  the albacore 

f l ee t ;  almost a l l  jigboats now use one or b o t h .  

Gurdies and l ine pullers for 

Gurdies 

The gurdies used i n  the f l ee t  are multiple-spool hydraulic units (Figure 

5 ) .  

starboard r a i l  a t  each corner of  the stern (Figure 4 ,  6 ) .  

spools made of  plastic or hard rubber; the metal spools used for salmon are 

no t  used f o r  albacore. Each spool operates independently so l ine  can be l e t  

o u t ,  b r o u g h t  i n  or held stationary. Retrieval speed i s  controlled by a f o o t  

pedal. The hydraulic pressure i s  regulated so t h a t  a large,  ha rd  struggling 

fish will stop the unit from pulling, thus preventing too  much s t ra in  on the 

l ine  from tearing the hook o u t  of his m o u t h .  

A se t  i s  placed on deck i n  the fishing cockpits or on the port and  

Each gurdy has 3-5 

L 
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Gurd ies a re  used on t h e  o u t r i g g e r  l i n e s  r a t h e r  than t h e  s t e r n  l i n e s  and 

can p u l l  f i s h  i n  as f a s t  o r  f a s t e r  than a man p u l l i n g  by hand. 

an t e a r  on t h e  hands and f ishermen b e l i e v e  t h a t  because o f  t h e i r  smooth 

p u l l i n g  a c t i o n  fewer f i s h  a r e  j e r k e d  o f f  t h e  l i n e  than when p u l l i n g  by hand. 

Gurd ies wind t h e  1 i n e  on t h e  spool which prevents  i t  f rom becoming tangled,  

o f t e n  t h e  case i f  i t  i s  dropped on deck o r  i n  a basket;  t h u s  sav ing  t ime  i n  

g e t t i n g  one l i n e  o u t  and p u l l i n g  another.  

They save wear 

L i n e  P u l l e r s  

L i n e  p u l l e r s  a r e  a l s o  h y d r a u l i c ,  c o n s i s t i n g  o f  a s i n g l e  spool w i t h  a V -  

shaped tape r  on t h e  i n s i d e  ( F i g u r e  7 ) .  The 1 i n e  i s  l a y e d  i n  t h e  V and p u l l e d  

by f r i c t i o n  as t h e  spool revo lves .  

c o n t r o l l e d  by hand va lves.  The 1 i n e  i s  k i c k e d  o u t  o f  t h e  back o f  t h e  p u l l e r  

by a l i n e  s t r i p p e r  and e i t h e r  f a l l s  on deck o r  i n  a basket  p laced a t  t he  r e a r  

o f  t h e  p u l l e r .  

Speed and pressure a r e  v a r i a b l e  and 

More than one l i n e  may be p u l l e d  i f  a l o n g  l i n e  i s  p laced i n  f i r s t  and 

then a s h o r t  l i n e  i s  p u l l e d ;  however, most f ishermen p u l l  o n l y  one l i n e  a t  a 

t ime  t o  p reven t  t a n g l i n g  f i s h  and l i n e s .  The f i s h  i s  p u l l e d  up t o  t h e  boat ,  

a f t e r  which t h e  l i n e  i s  disengaged f rom t h e  p u l l e r  and t h e  f i s h  l i f t e d  aboard 

by hand. 

L i n e  p u l l e r s  a re  u s u a l l y  l o c a t e d  d i r e c t l y  on t h e  s te rn ,  one on each s i d e  

o f  t h e  m i d l i n e  ( F i g u r e  6). A l l  t h e  j i g  l i n e s  on the  boa t  can be hauled w i t h  

t h e  p u l l e r  b u t  s h o r t  l i n e s  a re  o f t e n  p u l l e d  by hand w h i l e  t h e  p u l l e r  i s  used 

for  l o n g  l i n e s .  
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The arrangement and naming o f  t h e  v a r i o u s  t r o l l i n g  l i n e s  i s  v a r i a b l e .  

Each f isherman exper iments w i t h  1 i n e  l e n g t h s ,  placement and c o n s t r u c t i o n  u n t i l  

he f e e l s  t h a t  he has a t t a i n e d  t h e  most e f f e c t i v e  system f o r  h i s  vessel .  

names ass igned t o  l i n e s  a r e  g e n e r a l l y  d e s c r i p t i v e  o f  t h e i r  c o n s t r u c t i o n ,  

p lacement o r  f u n c t i o n .  Consequently, a l i n e  may have severa l  names, and the  

a d d i t i o n  o f  some l o c a l  s lang terms f u r t h e r  confuses t h e  i d e n t i f i c a t i o n  o f  a 

g i v e n  l i n e .  I have used names commonly g iven t o  each l i n e  i n  t h e  a lbacore  

f l e e t ,  b u t  t h e  reader  should no te  t h a t  o t h e r  names may be used by f ishermen 

and f a m i l i a r i t y  i s  t h e  key t o  d e f i n i n g  which l i n e  i s  under d iscuss ion .  

The 

Tag L i n e  

The t a g  l i n e  i s  t h e  l i n e  a t tached t o  %he o u t r i g g e r  and i s  l o n g  enough t o  

reach f rom t h i s  p o i n t  o f  at tachment t o  t h e  c o r n e r  o f  t h e  s t e r n  o r  f i s h i n g  

c o c k p i t  w i t h  some s l a c k .  There i s  one t a g  l i n e  f o r  each o f  t h e  3-5 l i n e s  

a t tached t o  each o u t r i g g e r  ( F i g u r e  4 ) .  

t h e  t i p  of  t h e  o u t r i g g e r  and remain ing l i n e s  a r e  spaced 4-5 f t  a p a r t  down t h e  

p o l  e. 

One t a g  l i n e  i s  normal ly  l o c a t e d  a t  
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F o r  hand p u l l i n g  o r  u s i n g  l i n e  p u l l e r s  t h e  end o f  t h e  t a g  l i n e  has an 

at tachment f o r  t h e  i n h a u l  l i n e  and main f i s h i n g  l i n e  (see below).  One o f  t h e  

s i m p l e s t  i s  t h e  use o f  a r i n g  w i t h  t h r e e  brass  s w i v e l s  a t tached ( F i g u r e  8 ) .  

The t a g  l i n e  i s  t i e d  t o  one o f  t h e  s w i v e l s  and t h e  main l i n e  and i n h a u l  t o  t h e  

o t h e r  two. 

s to rage w i t h o u t  u n t y i n g  one o r  more knots .  

snap a t tached which connects t o  a l o o p  o r  r i n g  on t h e  ma n l i n e  w i t h  t h e  

i n h a u l  l i n e  a t tached s o l i d l y  o r  by another  snap. 

disassembly o f  t h e  gear f o r  s to rage o r  replacement. 

T h i s  arrangement p rec ludes  t h e  qu ick  d isconnect  o f  t h e  l i n e s  f o r  

Frequent ly ,  t h e  t a g  l i n e  has a 

T h i s  a lows qu ick  

Wi th a gurdy system t h e  t a g  l i n e  ends i n  a snap swive l  a t tached t o  a 

r i n g  o r  more o f t e n  t o  a t e f l o n  sleeve. 

spool through a p u l l e y  and o u t  t o  a meta l  ( o r  t e f l o n )  r i n g  which w i l l  n o t  pass 

th rough t h e  s?eeve. 

The i n h a u l  l i n e  runs  f rom t h e  gurdy 

The main l i n e  i s  a t tached t o  t h e  r i n g  and runs  o u t  

n o f  s t r i k i n g  th rough t h e  s leeve ( F i g u r e  8 ) .  T h i s  arrangement throws t h e  s t r a  

f i s h  o n t o  t h e  t a g  l i n e  r a t h e r  than o n t o  t h e  gurdy d a v i t  and spoo 

Tag l i n e s  may be made o f  n y l o n  c o r d  o r  l i g h t  rope b u t  a r e  most commonly 

made f rom t w i s t e d  s t a i n l e s s  s t e e l  w i r e  because o f  i t s  g r e a t e r  s t r e n g t h ,  

l a s t i n g  a b i l i t y ,  and i t s  decreased r e s i s t a n c e  t o  wind. 

Inhau l  L i n e  

The main f i s h i n g  l i n e s  t r a i l i n g  f rom t h e  o u t r i g g e r s  may be up t o  30 o r  

The l i n e  which i s  used t o  p u l l  them more f e e t  f rom t h e  s i d e s  o f  t h e  vessel .  

t o  t h e  vessel  i s  known as  t h e  i n h a u l  l i n e .  T h i s  l i n e  i s  a t tached a t  t h e  
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Figure 8. TWO types o f  l ine  sleeves 
used on gurdy  systems are depicted. 
w i t h  a stainless steel t a g  l ine ,  braided nylon inhaul l ine ,  brass ring as a 
stop, and  260 lb .  t e s t  monofilament main l ine.  Lead sleeves have been used 
t o  connect b o t h  the t a g  l ine and monofilament. The 2-pole swivel a t  bo t tom 
i s  used O n  outrigger l ines pulled by hand o r  l ine puller. 

Equipment used t o  r ig t rol l ing l ines .  
The center sleeve i s  rigged for t rol l ing 
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j u n c t i o n  o f  t h e  t a g  l i n e  and main l i n e  w i t h  t h e  o t h e r  end t i e d  o f f  a t  t h e  

gunwale i n  t h e  f i s h i n g  c o c k p i t  o r  co rne r  o f  t h e  s t e r n  ( F i g u r e  4 ) .  

The i n h a u l  l i n e  i s  s l i g h t l y  l o n g e r  than t h e  d i s t a n c e  o u t  t o  t h e  t a g  l i n e  

and may be a d j u s t e d  a t  t h e  gunwale should t h e  wind blow t h e  t a g  l i n e  and main 

l i n e  ou tboard  o r  inboard.  To min imize  entanglement the  i n h a u l  l i n e s  o f  t h e  

l o n g e r  main l i n e s  pass over  t h e  s h o r t e r  l i n e s  so t h a t  t h e  main l i n e ,  when 

p u l l e d  t o  t h e  co rne r  o f  t h e  vessel  , w i l l  pass over t h e  s h o r t e r  1 i nes .  I n  a 

l i k e  manner, s h o r t e r  l i n e s  may be p u l l e d  under t h e  l o n g e r  l i n e s  r a t h e r  than 

over  them. 

Inhau l  l i n e s  a r e  made o f  b ra ided  ny lon ,  c o t t o n  o r  l i g h t  n y l o n  rope. On 

a gurdy t h e  l i n e  r u n n i n g  from t h e  spool t o  t h e  s top i s  b r a i d e d  n y l o n  o r  heavy 

260# t e s t  monofi lament. 

Main L i n e  

The main l i n e  i s  t h e  l i n e  t o  which t h e  l e a d e r  and l u r e  o r  j i g  a r e  

at tached. 

t o  as t h e  j i g  l i n e  o r  t r o l l i n g  l i n e  b u t  s i n c e  these terms a r e  a l s o  used f o r  

t h e  setup o f  main, t a g  and i n h a u l  l i n e s  toge the r ,  t h e  te rm ' h a i n  l i n e "  i s  used 

he re  t o  a v o i d  confusion. Var ious  names a r e  used f o r  t h e  d i f f e r e n t  main l i n e s ,  

such as t i p  l i n e s ,  l e a d  l i n e s ,  s h o r t  l i n e ,  o u t s i d e  l i n e ,  s t e r n  l i n e ,  e t c .  

It i s  a t tached  t o  a t a g  l i n e  o r  t o  the  s te rn .  It i s  a l s o  r e f e r r e d  
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The main l i n e  i s  u s u a l l y  b r a i d e d  ny lon  a l though c o t t o n  o r  f i g h t  rope may 

be used. 

monof i lament  n y l o n  t o  decrease abras ion  o f  t h e  r i n g  o r  t e f l o n  s leeve through 

which i t  i s  p u l l e d .  Cot ton  i s  r a r e l y  used because i t  i s  more s u s c e p t i b l e  t o  

wear than t h e  n y l o n  now a v a i l a b l e .  The l i n e  i s  u s u a l l y  c o l o r e d  a shade o f  

green o r  b lue.  

On g u r d i e s  t h e  main l i n e  f rom the  s top  t o  t h e  j i g  may be e n t i r e l y  

Main l i n e s  v a r y  i n  l e n g t h  f rom 3-20 fathoms depending on l o c a t i o n  and 

f isherman preference.  There a r e  u s u a l l y  3 t o  5 o u t r i g g e r  l i n e s  and 2 t o  5 

s t e r n  l i n e s  depending on t h e  s i z e  o f  t h e  boat .  

commonly ar ranged i n  one o f  two fashions w i t h  s l i g h t  v a r i a t i o n s  ( F i g u r e  9 ) .  

Both arrangements a r e  a V shaped w i t h  (1) t h e  l o n g e s t  l i n e s  on t h e  t i p s  o f  t h e  

o u t r i g g e r s  and l i n e  l e n g t h s  decreas ing as you approach t h e  boat ,  o r  ( 2 )  t h e  

s h o r t e s t  l i n e s  on t h e  o u t s i d e  and t h e  l o n g e r  l i n e s  i n s i d e .  The most common 

v a r i a t i o n  t o  setup 1 i s  t h a t  t h e  innermost  l i n e  i s  as l o n g  as t h e  o u t s i d e  

l i n e .  I n  setup 2 t h e  second l i n e  i n  may be lengthened t o  t h a t  o f  t h e  

innermost  1 ine .  

fathoms l o n g  w i t h  each a d d i t i o n a l  l i n e  decreased by 3 o r  4 fathoms, r e s u l t i n g  

i n  a p r o g r e s s i o n  such as 15, 11, 8, and 5 fathoms f o r  f o u r  l i n e s .  

The o u t r i g g e r  l i n e s  a r e  

Genera l l y  t h e  l o n g e s t  o u t r i g g e r  l i n e  i s  approx imate ly  15 

S t e r n  l i n e s  have no t a g  o r  i n h a u l  l i n e s  a t tached b u t  a r e  t i e d  d i r e c t l y  

t o  t h e  vessel .  

as 5. Two o f  t h e  s t e r n  l i n e s  a r e  3-6  fathoms l o n g  and l o c a t e d  on each s i d e  o f  

t h e  s te rn .  When t h e  a lbacore  a r e  b i t i n g  w e l l  these " s h o r t "  l i n e s  w i l l  o f t e n  

g e t  h i t  as soon as they  a r e  thrown i n  t h e  water. A d d i t i o n a l  s t e r n  l i n e s  may 

be s h o r t  o r  o f  moderate l e n g t h .  

U s u a l l y  t h e r e  a r e  2 o r  3 s t e r n  l i n e s  b u t  t h e r e  may be as many 
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There i s  o f t e n  a "whiskey l i n e "  a t tached  t o  t h e  boom o r  mast and 

Th is  l i n e  i s  15  t o  20 fathoms l o n g  and so named t r a i l i n g  over  the  s te rn .  

because i n  t h e  o l d  days t h e  c a t c h  f rom t h i s  l i n e  p a i d  f o r  t h e  whiskey f o r  t h e  

crew, o r  so i t  was hoped ( F i g u r e  9 ) .  

Leader 

The l e a d e r  i s  a t tached  t o  t h e  te rm ina l  end o f  t he  main l i n e ,  u s u a l l y  

w i t h  a sw ive l ,  and has t h e  j i g  and hook on t h e  t r a i l i n g  end. Leaders o f  

dacron, w i re ,  o r  monof i lament and w i r e  have now been rep laced  by monof i lament 

alone. Leaders a r e  1 t o  4 fathoms long,  u s u a l l y  2 fathoms. Monof i lament i s  

d i f f i c u l t  t o  p u l l  by hand so those vesse ls  which use hand l i n e s  o f t e n  have 

s h o r t e r  l eaders .  To w i t h s t a n d  t h e  f o r c e  o f  a s t r i k i n g  a lbacore  t h e  l e a d e r  

m a t e r i a l  must be 200 t o  260 l b  t e s t .  It i s  d i f f i c u l t  t o  t i e  kno ts  i n  heavy 

monof i lament so many f ishermen use l e a d  sleeves, cr imped w i t h  a p a i r  o f  p l i e r s  

o r  c r i m p i n g  t o o l ,  t o  a t t a c h  t h e  l e a d e r  t o  t h e  j i g  and main l i n e  ( F i g u r e  8 ) .  

Monof i lament l e a d e r  m a t e r i a l  i s  c l e a r ,  p a l e  green o r  p a l e  b lue.  

Bel 1 s 

Many f ishermen r i g  a b e l l  system t o  t h e i r  l i n e s  so t h a t  they  may remain 

i n  the  c a b i n  o r  wheelhouse and y e t  know the  i n s t a n t  t h a t  t h e  l i n e s  a r e  h i t .  

l i n e  i s  a t tached  t o  the  i nhau l  l i n e s  e i t h e r  by t y i n g  i t  d i r e c t l y  t o  a l o o p  i n  

t h e  l i n e s  o r  u s i n g  a c l i p .  

loaded t r i g g e r .  When a f i s h  s t r i k e s  one o f  t h e  o u t r i g g e r  l i n e s  t h e  s lack  i s  

taken o u t  o f  t h e  i n h a u l  l i n e  and t h e  r e s u l t a n t  t e n s i o n  on t h e  b e l l  l i n e  s e t s  

A 

Th is  l i n e  i s  then r u n  t o  a b e l l  w i t h  a s p r i n g  
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o f f  a b e l l  l o c a t e d  where i t  may be heard over  t h e  engine noise.  

Shocks 

There i s  a c o n s i d e r a b l e  s t r a i n  p laced on t h e  l i n e  and o u t r i g g e r s  when an 

a lbacore  s t r i k e s  t h e  j i g .  To reduce t h i s  s t r a i n  and decrease t h e  l o s s  o f  f i s h  

many f ishermen use some form o f  shock absorber.  The most common t y p e  o f  shocks 

a r e  spr ings ,  rubber  bungies ( 1  t o  2 f e e t  o f  1/2" rubber  w i t h  eyes a t  each end) 

o r  heavy bungie c o r d  (1/2"  rubber  w i t h  a woven n y l o n  c o v e r i n g  which w i l l  

s t r e t c h  ( F i g u r e  10) .  

Spr ings  a r e  normal ly  a t tached between t h e  o u t r i g g e r  and t h e  t a g  l i n e ,  

one o r  two p e r  l i n e ,  and a r e  1-1/2" t o  2 "  i n  d iameter  and 10" long.  Rubber 

shocks and bungie c o r d  may be a t tached a t  t h e  o u t r i g g e r ,  on t h e  t e r m i n a l  end 

o f  t h e  t a g  l i n e  before t h e  main l i n e  j u n c t i o n  o r  on t h e  main l i n e  w i t h i n  a few 

f e e t  o f  t h e  j u n c t i o n  o f  t h e  t a g  and i n h a u l  l i n e s .  When u s i n g  g u r d i e s  t h e  main 

l i n e  must be p u l l e d  thr'ough t h e  r i n g  o r  s leeve so a shock can n o t  be used on 

it; however, shocks may be l o c a t e d  a t  t h e  spool o r  on t h e  t a g  l i n e .  

A s a f e t y  l i n e  i s  used w i t h  t h e  shock t o  p r e v e n t  l o s s  o f  gear. The 

s a f e t y  l i n e  i s  a l i n e  a t tached t o  t h e  t e r m i n a l  gear, f o r e  and a f t  o f  t h e  

shock, which i s  l o n g  enough f o r  t h e  shock t o  s t r e t c h  i t s  f u l l  l e n g t h  y e t  w i l l  

save t h e  gear i f  t h e  shock should break. 
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Figure 1 0 .  Trolling l i ne  shocks. A)  Rubber w i t h  metal eyes f o r  l ine  
attachment, B) spring, C )  solid rubber w i t h  s-afety l i ne  attached. 
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Some f ishermen t h i n k  t h a t  shocks a r e  unnecessary, p a r t i c u l a r l y  i f  t h e  

t a g  and/or main l i n e s  a r e  o f  a m a t e r i a l  which w i l l  s t r e t c h  when s t r a i n  i s  

app l ied .  

l i n e .  

shocks a r e  n o t  used. 

They b e l i e v e  t h a t  f i s h  a r e  hooked b e t t e r  when s t r i k i n g  a more s o l i d  

The proponents o f  shock absorbers f e e l  t h a t  more f i s h  a r e  l o s t  i f  

Weights 

U.S. west c o a s t  f ishermen g e n e r a l l y  do n o t  t r o l l  f o r  a lbacore  below t h e  

sur face .  J i g s  t r o l l e d  f o r  a lbacore  a r e  p u l l e d  on t h e  s u r f a c e  o r  a few inches  

below so t h e r e  i s  no need f o r  heavy weights  t o  s i n k  t h e  j i g ,  however, some 

f ishermen add a 1 t o  3 l b  l e a d  we igh t  t o  t h e  main l i n e  so t h e  j i g  t r a v e l s  1 t o  

3 f e e t  under t h e  s u r f a c e  and t o  f a c i l i t a t e  l i n e  c ross ings .  S i x  o r  e i g h t  ounce 

we igh ts  may a l s o  be a t tached t o  t h e  main l i n e  j u s t  fo rward  o f  t h e  l e a d e r  t o  

p r o v i d e  s u f f i c i e n t  drag so t h e  l i n e  w i l l  n o t  b low i n  t h e  wind. These setups 

must be used w i t h  c a u t i o n  because should a f i s h  f a l l  o f f  t h e  l i n e  a f t e r  

s t r e t c h i n g  t h e  shock, t h e  we igh t  and j i g  may be p r o p e l l e d  towards t h e  boat .  

The Japanese sometimes p l a c e  30.m (98  f t )  o f  monof i lament  n y l o n  fo rward  

o f  t h e  j i g  w i t h  1/4 o r  1 /2 ounce cr imp-on s i n k e r s  p laced every 20 t o  30 cm ( 8  

t o  1 2 " )  so t h a t  t h e  j i g  i s  t r o l l e d  4 t o  6 m (13 t o  20 f t )  below t h e  s u r f a c e  

(Webb 1973).  

t r o l l i n g  l i n e s  below t h e  surface. 

The Japanese a1 so use d i v i n g  p lanes o r  depressors t o  c a r r y  
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The t e r m i n a l  end o f  t h e  t a g  l i n e  i s  o f t e n  weighted down w i t h  a s i n k e r  o r  

a s h o r t  l e n g t h  o f  c h a i n  t o  p r e v e n t  i t  f rom b lowing  around i n  t h e  wind o r  

t a n g l i n g  when one l i n e  i s  p u l l e d  under another.  

A common s u b s t i t u t e  f o r  s i n k e r s  i s  l e a d l i n e  ( l e a d  p ieces  w i t h  a woven 

n y l o n  sheath) ,  which i s  somewhat f l e x i b l e ,  can be c u t  i n  v a r i o u s  l e n g t h s ,  and 

t o  which eyes may be whipped so t h a t  i t  can be t i e d  i n t o  t h e  l i n e .  It i s  l e s s  

l i k e l y  t o  become a m i s s i l e  when a t tached t o  t h e  main l i n e  and i t  w i l l  pass 

th rough t h e  s leeves and p u l l e y  on a gurdy system. 

J i g s  

The j i g  o r  a r t i f i c i a l  l u r e  i s  used t o  a t t r a c t  t h e  a lbacore  and e n t i c e  i t  

t o  s t r i k e ,  p robab ly  because o f  i t s  s i m i l a r i t y  i n  shape and/or mot ion t o  a food 

i tem.  

des igns and m a t e r i a l s  have become a v a i l a b l e  and popular .  

There have been many changes i n  a lbacore  j i g s  over  t h e  y e a r s  as new 

I n  t h e  e a r l y  days o f  a lbacore  f i s h i n g  a popu lar  j i g  was t h e  "bone j i g " .  

The "bone j i g "  was made f rom whalebone and was 5-6" l o n g  and 3/4" wide, 

rounded on one s ide,  f l a t  on t h e  o t h e r  w i t h  one hook a t tached t o  t h e  f l a t  

s ide.  

horn, wood, p l a s t i c  o r  metal  and o f t e n  came w i t h  a double r a t h e r  than s i n g l e  

hook ( F i g u r e  11). 

s a l t  water  s p o r t  f ishermen; however, i t  i s  now seldom used by commercial 

t r o l l  e rs .  

As whalebone became l e s s  o b t a i n a b l e  j i g s  o f  t h i s  des ign were made f rom 

The bone j i g  des ign i s  s t i l l  one o f  t h e  more popu lar  among 
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Feather  j i g s  c o n s i s t  o f  a torpedo-shaped head which has a groove i n  

which a bunch o f  3-5" f e a t h e r s  a r e  whipped ( F i g u r e  11). 

f e a t h e r s  i s  p r o t e c t e d  by a p l a s t i c  sheath. The l e a d e r  runs  th rough a h o l e  i n  

t h e  head and i s  a t tached t o  a b a r b l e s s  double hook which i s  p u l l e d  up among 

t h e  fea thers .  

The base o f  t h e  

The head of  fea ther  j i g s  has been made o f  chromed lead,  p l a s t i c  and 

rubber ;  w i t h  and w i t h o u t  some form o f  eye. The most common form i s  a 2 o r  3 

ounce chromed l e a d  head w i t h  a r e d  p l a s t i c  eye. P l a i n  w h i t e  o r  dyed ch icken 

f e a t h e r s  a r e  used w i t h  v a r i o u s  c o l o r s  o r  combinat ions.  P l a i n  wh i te ,  r e d  and 

wh i te ,  green and y e l l o w ,  p u r p l e  and b l a c k ,  and w h i t e  w i t h  a f l u o r e s c e n t  p i n k  

f e a t h e r  guard have been popu lar  i n  t h e  past .  The f e a t h e r s  on these j i g s  can 

be rep laced w i t h  f r e s h  ones when t h e  c o l o r s  fade o r  a r e  worn out .  

Feather  j i g s  have been t h e  dominant l u r e  used by a lbacore  t r o l l e r s  f o r  

more than 25 years ;  however, they  a r e  r a p i d l y  b e i n g  rep laced by a new j i g  o f  

t h e  same b a s i c  design. T h i s  new j i g  has a hexagonal head r a t h e r  than t h e  

smooth t y p e  and t h e  f e a t h e r s  have been r e p l a c e d  by a f i l a m e n t e d  p l a s t i c  body 

( F i g u r e  11). The p l a s t i c  body o r  s k i r t  comes i n  v a r i o u s  c o l o r s ,  most o f  them 

f l u o r e s c e n t .  

( p o s s i b l y  more r e f l e c t i v e )  and t h e  p l a s t i c  s k i r t  l a s t s  c o n s i d e r a b l y  l o n g e r  

than f e a t h e r s .  

f r a c t i o n  o f  t h e  t ime, e f f o r t  and expense i n v o l v e d  i n  r e p l a c i n g  fea thers .  

There appears t o  be some advantage t o  t h e  hexagonal head 

The s k i r t  can be r e p l a c e d  i n  a m a t t e r  of  minutes,  which i s  a 

E 
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F l a s h e r s  and spoons, which a r e  used e x t e n s i v e l y  i n  t h e  salmon f l e e t ,  a r e  

seldom found i n  t h e  a lbacore  f i s h e r y .  

squ ids  and h i g h l y  d e t a i l e d  i m i t a t i o n s  o f  t h e  body shape and c o l o r  o f  smal l  

f i s h .  

Other j i g s  have i n c l u d e d  s o f t  rubber  

These may have caught  more f ishermen than albacore.  

A l l  f ishermen have t h e i r  own ideas  r e g a r d i n g  t h e  b e s t  j i g  c o l o r  and 

type, depending on t h e i r  exper ience. Many have exper imented w i t h  d i f f e r e n t  

combinat ions under v a r i o u s  c o n d i t i o n s  o f  sea s t a t e ,  water  c o l o r  and 

temperature,  sky c o n d i t i o n s ,  t i m e  o f  day, t i m e  o f  year ,  s i z e  o f  f i s h  and 

c o u n t l e s s  o t h e r  v a r i a b l e s .  

Most f ishermen c a r r y  a l a r g e  assor tment  o f  c o l o r s ,  s i z e s  and types o f  j i g  t o  

be ready f o r  any s i t u a t i o n .  

e l  se. 

Whatever they  have d iscovered i s  t h e i r  s e c r e t .  

I f  one d o e s n ' t  work they  can always t ry  something 

Hooks 

II 

Commercial a1 bacore f ishermen general  l y  use a barb1 ess double hook 

Removing barbed hooks from f i s h  takes more t i m e  than removing b a r b l e s s  hooks. 

S ince  a c o n s t a n t  s t r a i n  i s  on t h e  l i n e  when t r o l l i n g ,  and a lbacore  d o n ' t  jump 

when hooked, a b a r b l e s s  hook i s  j u s t  as e f f e c t i v e  as  a barbed hook. S i n g l e  

hooks on t h e  o t h e r  hand do n o t  hook as many f i s t !  a s  double hooks and t r e b l e  

hooks a r e  ext remely d i f f i c u l t  t o  remove, p a r t i c u l a r l y  when t h e  f i s h  i s  hooked 

deep i n  i t s  t h r o a t .  Double hooks r i d e  w i t h  t h e  hook p o i n t s  up c a t c h i n g  f i s h  

i n  t h e  upper jaw, which i s  much s t r o n g e r  and h e a v i e r  than t h e  l o w e r  j a w .  
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nose has a step-down bend near t h e  p o i n t ;  

i n  hooking and h o l d i n g  a b i l i t y  ( F i g u r e  11 

t h e  hook o r  t o  a b r a s s  r i n g ,  o f t e n  w i t h  a 

s t a i n l e s s  s t e e l .  The Argo has a t r i a n g u l a r  b lade 

b o t h  o f  

. The 

t h i m b l e  

Several  s t y l e s  o f  b a r b l e s s  double hooks a r e  used i n  t h e  f l e e t .  Some 

f ishermen use p l i e r s  o r  a hammer t o  f l a t t e n  t h e  barb on barbed hooks, l e a v i n g  

a s l i g h t  hump b e l i e v e d  t o  a i d  i n  t h e  h o l d i n g  a b i l i t y  o f  t h e  hook. Two o f  t h e  

more popu lar  hooks a r e  Argo and C r i n k l e  nose hooks made f rom h i g h  q u a l i t y  

f o r  a p o i n t  and t h e  c r i n k l e  

these f a c t o r s  supposedly a i d  

eader i s t i e d  d i r e c t l y  t o  

which i s  s l i p p e d  o n t o  t h e  

hook ( F i g u r e  1 1 ) .  Hooks which become r u s t y ,  d u l l  o r  s t r a i g h t e n e d  a r e  rep laced.  

Most f ishermen w i l l  n o t  chance l o s i n g  a f i s h  wor th  $10-$15 t o  save a hook 

w o r t h  $0.50. 

TROLLING METHODS 

Commercial a lbacore  t r o l l e r s  have r e f i n e d  t r o l l i n g  t o  t h e  e x t e n t  t h a t  

approx imate ly  75% o f  t h e  t o t a l  l a n d i n g s  o f  a lbacore  by t h e  U.S. west c o a s t  

f l e e t  comes f rom t r o l l - c a u g h t  f i s h  (Clemens and Cra ig,  1965).  

SDeed 

Albacore a r e  f a s t ,  predacious f i s h  which can s t r i k e  a j i g  t r a v e l i n g  13 

k t s ;  however, most a lbacore  t r o l l e r s  r u n  t h e i r  vesse ls  a t  5-8 k t s  when 

f i s h i n g .  

l o s s  o f  f i s h .  Speeds a r e  v a r i e d  w i t h  weather and sea c o n d i t i o n s ,  d i r e c t i o n  o f  

t r a v e l ,  and what t h e  c a p t a i n  f e e l s  i s  t h e  optimum f i s h i n g  speed o f  h i s  vessel .  

F a s t e r  speeds r i p  t h e  hooks from t h e  f i s h ' s  jaw and increases  t h e  



D u r i n g  rough weather, s lower speeds may be necessary t o  keep t h e  j i g s  i n  

t h e  water and a l s o  t o  p reven t  f i s h  f rom be ing  j e r k e d  o f f  t h e  hook. 

days an i nc rease  i n  t r o l l i n g  speed o f t e n  r e s u l t s  i n  more j i g  s t r i k e s .  

l a r g e  swe l l  i s  running, h i g h e r  t r o l l i n g  speeds may be used runn ing  upswel l  

t han  downswell. 

On calm 

If a 

Some vesse ls  have one speed a t  which they  seem t o  g e t  more j i g  s t r i k e s .  

T h i s  may be due t o  how t h e  j i g s  r i d e ,  d i f f e r e n c e s  i n  t h e  wake, v a r i a t i o n s  i n  

t h e  sound o f  t h e  boa t  o r  a combina t ion  o f  f a c t o r s .  

exper ience and exper imen ta t i on  becomes f a m i l i a r  w i t h  h i s  own vessel  and i t s  

optimum t r o l l i n g  speed under v a r i o u s  c o n d i t i o n s .  

Each c a p t a i n ,  th rough 

F i s h i n g  Time 

F i s h i n g  u s u a l l y  beg ins  1/2-1 hour b e f o r e  s u n r i s e  and con t inues  u n t i l  an 

hour a f t e r  sunset. Though most a lbaco re  t r o l l e r s  f i s h  14-15 hours  p e r  day i t  

i s  q u i t e  common f o r  t h e  m a j o r i t y  o f  t h e  day ' s  c a t c h  t o  be l a n d e d , i n  1 o r  2 

hours  o f  t h e  t o t a l  f i s h i n g  day. Q u i t e  o f t e n  one hears t h e  term "morning", 

"a f te rnoon"  o r  ' 'evening b i t e "  r e f e r r i n g  t o  the  t ime  i n  which most o f  t h e  f i s h  

a r e  landed i n  an area. 

The b e t t e r  f ishermen t r o l l  a l l  day, every  day, no m a t t e r  when t h e  b e s t  

f i s h i n g  t ime  was t h e  p rev ious  day. 

c o n d i t i o n s  change from day-to-day. 

l a t e ,  o r  doesn ' t  f i s h  i n  t h e  m idd le  o f  t h e  day may miss t h e  b e s t  b i t e  o f  t h e  

day. Albacore f i s h i n g  o f t e n  c o n s i s t s  o f  p u l l i n g  one t o  t h r e e  f i s h  pe r  hour. 

Fishin,  i s  iui;alIy ur ipreaic taDle and 

A boa t  which shuts down e a r l y ,  s t a r t s  

c 
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T h i s  " s c r a t c h "  f i s h i n g  i s  slow b u t  p r o f i t a b l e  when main ta ined f o r  severa l  days 

t ime.  

P u l l i n a  F i s h  

A1 bacore vessel  s t y p i c a l  l y  c a r r y  two persons. The " c a p t a i n "  i s  usual l y  

t h e  b o a t  owner who h i r e s  a crewman o r  ' ' pu l le r ' '  f o r  ass is tance.  

s t e e r s  t h e  vessel w h i l e  t h e  o t h e r  watches t h e  l i n e s  and p u l l s  t h e  f i s h  when 

f i s h i n g  i s  slow. Dur ing  a good b i t e  when many f i s h  a r e  b e i n g  hooked, b o t h  

f ishermen go t o  t h e  s t e r n  t o  p u l l  f i s h  w h i l e  the  boa t  i s  l e f t  on a u t o p i l o t  o r  

o the rw ise  he1 d on course o r  c i r c l e d .  

One person 

con fus ion  and t a n g l i n g  o f  l i n e s .  

p u l l i n g  t h e  f i s h  on t h e  s h o r t e s t  

p u l l e d  f i r s t  as they  a r e  u s u a l l y  

Only one f isherman handles t h e  l i n e s  on one s i d e  o f  t h e  vessel t o  avo id  

The g r e a t e s t  e f f i c i e n c y  i s  achieved by 

i n e  f i r s t .  The two s h o r t  s t e r n  l i n e s  a r e  

he s h o r t e s t  l i n e s  on t h e  boat .  O f ten  l i n e s  

a r e  s t r u c k  as soon as t h e  j i g  r e - e n t e r s  t h e  water  and they  a r e  p u l l e d  aga in  

w h i l e  f i s h  on l o n g e r  l i n e s  a re  a l lowed t o  drag. 

A s  each f i s h  i s  p u l l e d  on board, t h e  ba rb less  hook i s  removed and t h e  

j i g  and l i n e  r e t u r n e d  t o  t h e  water  b e f o r e  t h e  n e x t  l i n e  i s  pu l l ed .  The n e x t  

f i s h  nay be p u l l e d  as t h e  l a s t  l i n e  i s  go ing  o u t  i f  t h e  l i n e s  do n o t  t ang le .  

The o b j e c t  be ing  t o  keep as many l i n e s  f i s h i n g  as poss ib le .  

a 

a m  

I 

Lr 

Lr 

L 
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The n y l o n  and monof i lament  used on j i g  l i n e s  i s  d i f f i c u l t  t o  h o l d  by 

hand and can c u t  t h e  hands, p a r t i c u l a r l y  when t h e  s k i n  i s  so f tened by 

immersion i n  water. Many f ishermen wear c o t t o n  o r  neoprene g loves ,  o r  make 

g r i p p e r s  ( a l s o  c a l l e d  n ippe rs )  f rom s e c t i o n s  o f  mo to rcyc le  i n n e r  tube which 

f i t  over  t h e  palm o f  t h e  hand and p r o v i d e  a good g r i p p i n g  sur face .  These may 

be  necessary even w i t h  gu rd ies  and l i n e  p u l l e r s  as t h e  f i s h  must s t i l l  be 

l i f t e d  f rom t h e  water  t o  t h e  deck o f  t h e  vessel .  

The f i s h  a r e  p u t  i n  l ow  boxes o r  i n  a boarded o f f  area t o  keep them o u t  

o f  t h e  s te rn .  When t i m e  p e r m i t s  t h e y  a r e  washed o f f  and p laced i n  t h e  hold.  

The j i g  l i n e s  a r e  p u l l e d  and checked p e r i o d i c a l l y  d u r i n g  t h e  day t o  see 

t h a t  t hey  a r e  n o t  f o u l e d  by grass o r  some o t h e r  m a t e r i a l .  

s t r i k e  a j i g  t h a t  has p ieces  o f  ee l -g rass ,  k e l p ,  paper o r  o t h e r  f l o t s a m  o r  

j e t sum t r a i l i n g  f rom i t. 

Albacore w i l l  n o t  

Chumming t h e  L i n e s  

Chumm ng t h e  t r o l l i n g  l i n e s  i s  sometimes an e f f e c t i v e  method f o r  

he ca tch .  A lbacore a re  sometimes r e l u c t a n t  t o  s t r i k e  a j i g ,  i n c r e a s i n g  

p a r t i c u l a r l y  e a r l y  i n  t h e  season, and a l i t t l e  chum w i l l  sometimes e n t i c e  them 

t o  s t r i k e .  

which have been f rozen o r  sa l ted .  The b a i t  g e n e r a l l y  i s  n o t  caught  by t h e  j i g  

f ishermen bu t  purchased from a s u p p l i e r  o r  acqu i red  f r o m  a b a i t b o a t .  The b a i t  

i s  thrown o u t  among t h e  j i g s  a few f i s h  a t  a t i n e ,  u s u a l l y  when t h e  boa t  i s  i n  

a c i r c l e .  Once t h e  f i s h  beg in  b i t i n g  more chum may n o t  be necessary& 

The f ishermen use e i t h e r  l i v e  anchovies o r  anchovies and h e r r i n g  
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Throwing a l a r g e  q u a n t i t y  o f  b a i t  r a t h e r  than a few f i s h  can do more 

harm than good. 

t a k e  it, i g n o r i n g  t h e  j i g s .  

i n  a lbacore.  

b e t t e r  t o  go on t o  another  s p o t  r a t h e r  than waste t i m e  and b a i t .  

A lbacore may w a i t  u n t i l  a b a i t  f l o a t s  p a s t  t h e  j i g s  and then 

T h i s  behav io r  o f  w a i t i n g  f o r  t h e  b a i t  i s  common 

I f  a l i t t l e  b i t  o f  b a i t  does n o t  b r i n g  more j i g  s t r i k e s  i t  i s  

C i  r c l  i ng 

Most j i g b o a t s  t r o l l  11 o r  12  l i n e s  and i t  i s  n o t  unusual f o r  j i g  s t r i k e s  

t o  be l i m i t e d  t o  one o r  two a t  a t ime, p a r t i c u l a r l y  i n  t h e  e a r l y  season. 

However, should severa l  f i s h  s t r i k e  t h e  j i g s  a t  one t ime, i t  i s  common f o r  t h e  

b o a t  t o  

j i g  s t r  

hundred 

be t u r n e d  and r u n  i n  a c i r c l e .  T h i s  t a c t i c  o f t e n  r e s u l t s  i n  cont inued 

kes and may be mainta ned f o r  severa l  hours d u r i n g  which severa l  

f i s h  a r e  landed. 

J i g b o a t s  c i r c l e  l e f t  o r  r i g h t  and t h e  c i r c l e  i s  ma in ta ined by t y i n g  t h e  

wheel over  o r  by use o f  an automat ic  p i l o t  which w i l l  c o n t i n u e  t h e  t u r n  w h i l e  

b o t h  crewmen a r e  p u l l i n g  f i s h .  

b o a t  and s k i p p e r  b u t  i s  on t h e  o r d e r  o f  150 f t .  

1 i n e s  t o  t a n g l e  w h i l e  t o o  1 arge a c i r c l e  m i g h t  c a r r y  t h e  b o a t  away f rom t h e  

f i s h .  

The d iameter  o f  t h e  c i r c l e  v a r i e s  w i t h  t h e  

Too small  a c i r c l e  causes 

Tack ing 

C i r c l i n g  i s  sometimes unsuccessfu l  i n  g e t t i n g  a d d i t i o n a l  s t r i k e s  and i s  

n o t  used i f  t h e r e  i s  a l a r g e  sea and swe l l  o r  h i g h  winds. "Tacking" i s  t h e  

b 

II 

m 
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te rm used t o  d e s c r i b e  t h e  maneuver o f  r e v e r s i n g  course t o  go back over  an 

area. It can be used t o  cover  as l a r g e  an area as t h e  s k i p p e r  wishes and 

works i n  weather c o n d i t i o n s  where c i r c l i n g  i s  i m p r a c t i c a l .  

Tacks o f  severa l  m i l e s  a r e  n o t  unusual i f  f i s h  b i t e  over  t h e  e n t i r e  

d is tance.  S h o r t  t a c k s  a r e  p r o d u c t i v e  o v e r  a smal l  s p o t  o f  f i s h .  

O c c a s i o n a l l y  a lbacore  w i l l  o n l y  s t r i k e  when t h e  vessel  i s  r u n n i n g  upswel l ,  

downswell, o r  i n  t h e  t rough,  and t a c k i n g  over  a p r e v i o u s l y  non-product ive area 

may b r i n g  j i g  s t r i k e s .  

Fishermen who t i m e  each tack  i n  a g i v e n  d i r e c t i o n  can o f t e n  c o n c e n t r a t e  

t h e i r  e f f o r t  on a s m a l l e r  area which has proven t o  have f i s h .  They may a l s o  

t a c k  u n t i l  t h e  f i s h  a r e  w e l l  l o c a t e d  and then t ry  t o  c i r c l e  over  t h e  area o f  

apparent  h i g h e s t  concent ra t ion .  

LIVE BAIT FISHING EQUIPMENT 

The equipment r e q u i r e d  f o r  l i v e  b a i t  f i s h i n g  i s  b a s i c a l l y  t h e  same as i t  

I n  a d d i t i o n  t o  the  t r o l l i n g  gear used t o  was when descr ibed by Godsi l  (1938). 

1 oca t e  

b a i t  a 

simp1 e 

man on 

f i s h  t h e  b a i t b o a t  c a r r i e s  equipment t o  l o c a t e ,  c a p t u r e  and m a i n t a i n  

i v e ,  p l u s  t h e  equipment used t o  b a i t  f i s h  a lbacore.  

y e t  e f f e c t i v e  and an exper ienced crew may l a n d  severa l  tons  o f  f i s h  

a good f i s h i n g  day. 

The equipment S 

Per 
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B a i t  Ne t  

A lampara n e t  i s  used t o  c a p t u r e  t h e  b a i t ,  u s u a l l y  anchovies. The 

lampara n e t  w i t h  i t s  l o n g  wings works by  e n c i r c l i n g  t h e  b a i t  on t h r e e  s ides  

( F i g u r e  12). As t h e  n e t  i s  p u l l e d  aboard, t h e  l e a d i n g  edge o f  t h e  bot tom goes 

under t h e  f i s h ,  c u t t i n g  o f f  t h e i r  escape. T h i s  n e t  may be used e f f e c t i v e l y  i n  

deeper water  i f  t h e  f i s h  can be k e p t  a t  t h e  su r face  u n t i l  they  a re  surrounded 

by t h e  n e t  and t h e  wings a r e  p u l l e d .  

The c o n s t r u c t i o n  o f  a t y p i c a l  lampara n e t  c o n s i s t s  o f  wings made o f  6"  

mesh which a r e  5 2  fathoms l o n g  and 22 fathoms deep ( s t r e t c h e d  mesh). 

apron i s  8 fathoms l o n g  and 44 fathoms across and made o f  4 "  mesh. 

i s  made o f  7 /16  t o  1/2" mesh and c o n s i s t s  o f  (i 5 fathom square p iece  w i t h  two 

3-11'2 fathom s t r i p s  around two s ides  and t h e  bottom. The bot tom o f  t h e  wings 

has a l e a d l i n e  t o  make i t  s i n k ,  1 pound per  fathom a long t h e  wings and apron 

and more a t  t h e  t h r o a t .  

except  f o r  t h e  sack, where t h e  co rks  a r e  p laced s i d e  by s i d e  t o  p reven t  t h e  

b a i t  f rom s i n k i n g  t h e  n e t .  

The 

The sack 

Corks a r e  p laced  every  4 f t  a long the  t o p  o f  t h e  n e t  

Net  R o l l e r  and P u l l e r  

The b a i t  n e t  must be p u l l e d  ove r  t h e  s i d e  o f  t h e  boa t  o r  s k i f f  and t o  

f a c i l i t a t e  t h i s  o p e r a t i o n  many vesse ls  use a r o l l e r  ( o r  f a i r l e a d )  t o  reduce 

f r i c t i o n  and p reven t  snagging o f  t h e  n e t  on t h e  r a i ? =  The n e t  r o l l e r  i s  a 

smooth c y i i n d e r  which r o t a t e s  f r e e l y  on a shaft. o r  bear ings ,  equipped w i t h  
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guides t o  keep t h e  n e t  on t h e  r o l l e r  and some means f o r  s o l i d  at tachment t o  

t h e  r a i l  o f  t h e  vessel .  A h y d r a u l i c  n e t  p u l l e r  may a l s o  be used. A n e t  

p u l l e r  i s  a motor  d r i v e n  spool o v e r  which t h e  n e t  may be l a i d  and as t e n s i o n  

i s  p laced on t h e  n e t  t h e  f r i c t i o n  a g a i n s t  t h e  spool p u l l s  t h e  n e t  i n  t h e  

d i r e c t i o n  o f  r o t a t i o n  o f  t h e  spool .  

scoops 

Two types o f  scoops a r e  used on a b a i t  boat .  B a i t  i s  t r a n s f e r r e d  f rom 

t h e  lampara n e t  t o  t h e  w e l l s  and b a i t  tanks,  o r  f rom one w e l l  o r  tank t o  

another ,  u s i n g  a b a i t  scoop. 

covered frame 15"  i n  d iameter  and depth,  made o f  7/16" n y l o n  mesh. When 

t r a n s f e r r i n g  l i v e  b a i t  t h e  scoop i s  f i l l e d  about  h a l f  way and h o l d s  

approx imate ly  8 l b s  o f  f i s h .  F o r  chumming purposes f ishermen use a smal l  

scoop w i t h  a n e t  6"  i n  d iameter  and 4 "  deep, and a handle 3 o r  4 f t  long.  

T h i s  scoop has an 8 t o  10 f t  handle and a n e t  

B a i t  Tank 

B a i t  tanks a r e  square, r e c t a n g u l a r  o r  round c o n t a i n e r s  on deck f o r  

h o l d i n g  b a i t  a l i v e  f o r  chumming and f i s h i n g  ( F j g u r e s  13, 14). 

c o n s t r u c t e d  o f  meta l ,  wood, wood and f i b e r g l a s s ,  o r  a l l  f i b e r g l a s s .  The s i z e  

, a v a i l a b l e  deck 

Tanks may be 

and number o f  tanks v a r i e s  c o n s i d e r a b l y  w i t h  t h e  t y p e  o f  h u l  

space, s i z e  o f  vessel ,  c a p a c i t y  o f  t h e  seawater pumps, e tc .  

l a r g e  enough t o  c a r r y  b a i t  f o r  severa l  days f i s h i n g .  The max 

o f  a tank  i s  about  one scoop o f  b a i t  f o r  each 2 ft3. 

The tanks  must be 

mum b a i t  c a p a c i t y  
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The t o p  o f  t h e  tanks a r e  u s u a l l y  2 t o  4 f t  o f f  t h e  deck t o  f a c i l i t a t e  

t h e  a d d i t i o n  o r  removal o f  b a i t .  

opening i n  t h e  c e n t e r  which has a coaming o r  r a i s e d  l i p  around i t . The water  

l e v e l  i n  t h e  tank i s  k e p t  above t h e  bot tom o f  t h e  coaming t o  p r e v e n t  s l o s h i n g  

i n  t h e  tank  which would i n j u r e  t h e  b a i t .  

The t o p  o f  t h e  tank i s  covered except  f o r  an 

A cont inuous f l o w  o f  water  i s  p rov ided t o  t h e  tank and may be v a r i e d  

depending on t h e  s i z e  o f  t h e  b a i t ,  temperature o f  t h e  water,  e t c .  

measure o f  f l o w  i s  t o  t u r n  over  t h e  t o t a l  c a p a c i t y  o f  t h e  tank every  12 

minutes.  

t o  p e r m i t  g e n t l e  c i r c u l a t i o n  o f  t h e  water. 

o v e r f l o w  i n  t h e  coaming w i t h  t h e  water  p iped over  t h e  s t a r b o a r d  s i d e  o f  t h e  

vessel .  

p laced on t h e  i n s i d e  a t  each corner  t o  make t h e  ang le  more obtuse. 

does n o t  swim i n  t h e  c o r n e r s  and t h e  p i e c e  o f  wood removes t h e  dead space and 

saves unneeded we igh t  as w e l l  as p r o v i d i n g  b e t t e r  c i r c u l a t i o n  o f  t h e  water. 

A good 

The water  f l o w i n g  i n t o  t h e  tank i s  broken up by a screen o r  s h i e l d  

The o u t l e t  i s  a screen covered 

I n  a b a i t  tank which has square c o r n e r s  a t r i a n g u l a r  p i e c e  o f  wood i s  

The b a i t  

Four f e e t  above t h e  b a i t  tank i s  a s o l i d  canopy t o  p r o t e c t  t h e  chummer 

f rom b e i n g  s t r u c k  by t h e  squids,  hooks, f i s h ,  and po les  used by t h e  f ishermen 

( F i g u r e  15 ) .  

tank t o  keep t h e  b a i t  d o c i l e .  

A t  n i g h t ,  l i g h t s  under t h e  canopy a r e  shown down i n t o  t h e  b a i t  

Chum Box 

A chum box i s  l o c a t e d  on t o p  o f  t h e  b a i t  tank,  u s u a l l y  a t tached t o  t h e  

T h i s  box, 6-10" deep, has h o l e s  d r i l l e d  through t h e  o u t s i d e  o f  t h e  coaming. 
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Figure 1 5 .  Canopy o f  b a i t  t ank  w i t h  l i g h t s  s h i n i n g  down i n t o  the  
t a n k .  Note chummer ( w i t h  scoop)  under canopy. 



bot tom ( t h e  t o p  o f  t h e  b a i t  tank)  t o  a l l o w  water  t o  f l o w  up f rom t h e  b a i t  

tank.  

e a s i l y  a c c e s s i b l e  when he i s  chumming. 

b a i t  f rom t h e  chum box t o  f i l l  t h e  b a i t  boxes beh ind  t h e  racks.  The b a i t  i s  

r e p l e n i s h e d  f rom t h e  main tank  when necessary. 

The chummer keeps a smal l  q u a n t i t y  o f  b a i t  i n  t h e  box where i t  i s  

The chummer o r  a f isherman a l s o  takes  

C r owder 

When work ing o u t  o f  a l a r g e  b a i t  tank t h e  chummer uses a crowder n e t  t o  

c a t c h  some o f  t h e  b a i t  and h o l d  i t  up near t h e  coaming o f  t h e  tank where i t  i s  

w i t h i n  easy reach. A crowder i s  a r e c t a n g u l a r  baggy n e t  made f rom a s e c t i o n  

o f  7/16" n e t  l a c e d  t o  two p o l e s  which a r e  l o n g  enough t o  reach t h e  bot tom o f  

t h e  b a i t  tank.  By g u i d i n g  t h e  n e t  w i t h  t h e  po les ,  a q u a n t i t y  o f  b a i t  may be 

"crowded" i n t o  t h e  c l o s e r  c o n f i n e s  o f  t h i s  n e t .  

coaming so t h a t  about  2-3 f t  o f  t h e  bag remains i n  t h e  tank and a metal  r i n g  

o r  square i s  dropped i n  t h e  bot tom so t h e  n e t  hangs s t r a i g h t .  

The n e t  i s  hung over  t h e  

Racks 

Fishermen stand i n  r a c k s  hung on t h e  s t e r n  and p o r t  s i d e s  o f  t h e  vessel  

t o  g e t  b e t t e r  l e v e r a g e  f o r  l i f t i n g  f i s h .  

approx imate ly  3 t o  6" f rom t h e  s u r f a c e  o f  t h e  water  and the  t o p  o f  t h e  rack  i s  

h inged t o  t h e  gunwale ( F i g u r e  16, 1 7 ) .  

18" h i g h  guard r a i l  a long t h e  ou tboard  edge a g a i n s t  which t h e  f ishermen can 

b r a c e  a knee, o f t e n  w i t h  enough c learance a t  t h e  bottom t o  jam t h e  t o e  o f  t h e  

boot .  

The bottom o f  t h e  rack  i s  

Racks a r e  2-1/2 t o  3 f t  wide w i t h  an 

Racks a r e  b u i l t  t o  h o l d  one t o  t h r e e  persons and a r e  made o f  ga lvan ized 



51 

v) 
0 
Q 



5 2  

s t e e l  o r  aluminum g r a t i n g  welded t o  a heav ie r  frame. 

by c h a i n  a t tached  t o  the  bulwarks and can be swung up so t h a t  t h e  guard r a i l  

i s  over  t h e  bu lwarks  when they  a r e  n o t  i n  use. 

t h e  way when runn ing  and y e t  ready i n  seconds f o r  f i s h i n g .  

The racks  a r e  supported 

I n  t h i s  manner they  a r e  o u t  o f  

Poles 

The po les  used t o  f i s h  a lbaco re  a r e  made o f  bamboo o r  f i b e r g l a s s .  

Bamboo po les  were t h e  o n l y  k i n d  used u n t i l  r e c e n t l y  when f i b e r g l a s s  po les  were 

i n t r o d u c e d  ( F i g u r e  17). The po les  a r e  8 t o  1 2  f t  long. 

base diameter o f  2 t o  3 "  t a p e r i n g  t o  a t i p  o f  3/4" t o  l " ,  f i b e r g l a s s  po les  a r e  

somewhat narrower a t  t h e  base and t i p .  Longer p o l e s  a r e  used f o r  b a i t  f i s h i n g  

and s h o r t e r  po les  f o r  " sau idd ing "  f i s h  ( c a t c h i n g  f i s h  on l u r e s  o r  ' 'squids" 

r a t h e r  than b a i t ) ;  these a r e  g e n e r a l l y  r e f e r r e d  t o  as b a i t  po les  o r  squ id / j ack  

po les ,  r e s p e c t i v e l y .  The po les  a r e  s t i f f  b u t . n o t  r i g i d  and the  amount o f  bend 

o r  f l e x i b i l i t y  i n  a p o l e  i s  v a r i a b l e  and a m a t t e r  o f  p re fe rence  among 

f ishermen. 

Bamboo po les  have a 

The j o i n t s  a t  each s e c t i o n  on bamboo po les  a r e  rasped smooth and the  

g r i p p i n g  area i s  rasped i n  a c r i s s - c r o s s  p a t t e r n  t o  p r o v i d e  a roughened area 

which i s  e a s i e r  t o  h o l d  when wet, b loody and s l imy  from f i s h i n g .  On 

f i b e r g l a s s  po les  t h e  g r i p  may be improved by wh ipp ing  w i t h  c o t t o n  o r  n y l o n  

cord. 

f o r  at tachment o f  t h e  leader .  

The t i p  o f  t h e  p o l e  has a l o o p  o f  3/8" b ra ided  ny lon  rope whipped t o  i t  
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Leaders 

The l e a d e r s  used on b o t h  s q u i d  p o l e s  and b a i t  po les  a r e  made o f  two 

p ieces  connected by i n t e r l o c k i n g  loops.  The l e a d e r  i s  connected t o  a p i g t a i l  

o r  corkscrew swive l  t i e d  on a p i e c e  o f  n y l o n  o r  c o t t o n  t w i n e  which i s  t i e d  t o  

t h e  l o o p  a t  t h e  t i p  o f  t h e  po le .  

i s  a d j u s t e d  by each f isherman t o  account f o r  d i f f e r e n c e s  i n  p o l e  l e n g t h ,  t h e  

f i sherman 's  s i z e  and f i s h i n g  s t y l e .  Leaders a r e  a s tandard l e n g t h  so t h a t  a 

l e a d e r  can be r e p l a c e d  w i t h o u t  any adjustments.  

The l e n g t h  o f  t h e  t w i n e  a t tached t o  t h e  p o l e  

There i s  c o n s i d e r a b l e  v a r i a t i o n  i n  t h e  m a t e r i a l s  used f o r  l e a d e r  

c o n s t r u c t i o n ,  u s u a l l y  decided by t h e  capta in .  

s h o r t  p i e c e  connected t o  t h e  hook o r  s q u i d  and a l o n g e r  s e c t i o n  which i s  

a t tached t o  a p i g t a i l  sw ive l  t i e d  t o  t h e  twine.  The s h o r t  s e c t i o n  i s  made o f  

3 t o  5"  o f  p iano w i re ,  16 o r  18 gauge f o r  b a i t  l e a d e r s  and 22 gauge f o r  squ id  

leaders .  

o r  s q u i d  and t h e  o t h e r  t o  a l o o p  i n  t h e  upper s e c t i o n  o f  t h e  l e a d e r  ( F i g u r e  

18) .  

p iano w i re .  On a b a i t  l e a d e r  t h e  upper s e c t i o n  i s  3 t o  4 f t  o f  16 o r  18 gauge 

p iano w i r e  o r  6 t o  8 f t  o f  175# b r a i d e d  w i r e  o r  220# t e s t  monof i lament.  

upper s e c t i o n  i s  a t tached l o o p  t o  l o o p  w i t h  t h e  s h o r t  s e c t i o n  and has a l o o p  

a t  t h e  o p p o s i t e  end which i s  t w i s t e d  on to  t h e  p i g t a i l  sw ive l  a t tached t o  t h e  

t w i n e  ( F i g u r e  18) .  

The two p ieces  c o n s i s t  o f  a 

A l o o p  i s  t w i s t e d  i n  each end, one a t tached t o  t h e  eye o f  t h e  hook 

The upper s e c t i o n  o f  a Squid l e a d e r  i s  made o f  14 t o  18" l o n g  22 gauge 

T h i s  
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The s h o r t  s e c t i o n  a t tached t o  t h e  hook o r  s q u i d  p revents  t h e  l e a d e r  f rom 

k i n k i n g  when a f i s h  i s  hooked. 

t h e  upper l e a d e r  a l s o  p e r m i t s  g r e a t e r  freedom t o  a swimming b a i t  so t h a t  i t  

l o o k s  more n a t u r a l .  Monof i lament o r  b r a i d e d  w i r e  have been s u b s t i t u t e d  f o r  t h e  

upper s e c t i o n  o f  p iano w i r e ' t o  reduce l e a d e r  v i s i b i l i t y  and improve t h e  

freedom o f  t h e  b a i t .  I n  some ins tances  t h e  s h o r t  s e c t i o n  has been e l i m i n a t e d  

e n t i r e l y  i n  f a v o r  o f  a s i n g l e  l e a d e r  o f  b r a i d e d  w i r e  o r  monof i lament  on b o t h  

b a i t  and squ id  leaders .  

d i f f i c u l t  t o  use i n  some types  o f  b a i t  f i s h i n g  

The f r e e  r o t a t i o n  o f  t h e  j o i n t  between i t  and 

Monof i lament  s t r e t c h e s  under s t r a i n  and can be 

Hooks and Sauids 

I.- 

- 
L 

Hooks used f o r  b a i t  f i s h i n g  a r e  ga lvan ized b a r b l e s s  hooks w i t h  a 3/4" t o  

1" gap and a 1" t o  1-1/2" shank; s i z e s  v a r y  accord ing  t o  t h e  s i z e  o f  t h e  b a i t  

and t h e  a lbacore  ( F i g u r e  18) .  

t h e  f ishermen use s i d e - c u t t i n g  p l i e r s  t o  p u t  grooves i n  t h e  t i p  o f  t h e  hook so 

t h a t  t h e  b a i t  w i l l  s t a y  on b e t t e r .  The term "squ id"  i s  a p p l i e d  t o  a fea thered 

l u r e  w i t h  a one p i e c e  weighted chrome-plated head and b a r b l e s s  hook w i t h  v e r y  

l i t t l e  bend t o  it. 

l u r i n g  t h e  e x c i t e d  a lbacore  t o  s t r i k e .  

squids;  c a r e f u l l y  matching t h e  t i p s  o f  i n d i v i d u a l  fea thers ,  u s u a l l y  wh i te ,  

b e f o r e  t y i n g  them on a t  t h e  groove l o c a t e d  a t  t h e  base o f  t h e  head ( F i g u r e  

18) .  

f i s h i n g  o p e r a t i o n s  so t h a t  spares a r e  always a v a i l a b l e .  

The hooks a r e  comple te ly  smooth when new b u t  

Squids a r e  f i s h e d  w i t h o u t  b a i t ,  t h e  f e a t h e r s  and chrome 

Each f isherman makes up h i s  own 

Hooks and squids a r e  prepared and t i e d  t o  l e a d e r s  p r i o r  t o  t h e  s t a r t  o f  
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Automat ic F i s h i n g  P o l e s  

Several  t ypes  o f  automated f i s h i n g  po les  o f  b o t h  f o r e i g n  and domes i c  

o r i g i n  have been marketed r e c e n t l y  i n  t h e  U n i t e d  Sta tes .  

w i t h  squids and some can a l s o  be used w i t h  b a i t .  

a r e  designed t o  work t h e  l u r e  up and down u n t i l  a f i s h  h i t s ,  s e t t i n g  o f f  a 

t r i g g e r  which causes t h e  p o l e  t o  l i f t  t h e  f i s h  on to  t h e  deck. When t h e  f i s h  

f a l l s  o f f  o r  i s  removed t h e  p o l e  r e t u r n s  t o  t h e  f i s h i n g  p o s i t i o n  and resumes 

f i s h i n g .  

t h e  f i s h  removed and hook b a i t e d ,  and t h e  p o l e  r e t u r n e d  t o  t h e  f i s h i n g  

p o s i t i o n .  

a r e  f i s h i n g  and churn i s  used t o  keep t h e  f i s h  e x c i t e d  and b i t i n g .  

These p o l e s  f i s h  

For  squ id  f i s h i n g  t h e  po les  

To be used w i t h  b a i t  t h e  p o l e  must be stopped when a f i s h  i s  landed, 

A heavy spray o f  sea water  i s  pumped over  t h e  area where t h e  p o l e s  

The auto-poles work e f f e c t i v e l y  when f i s h  a r e  b i t i n g  w e l l  and w i l l  

r e a d i l y  s t r i k e  a j i g ,  a t  which t i m e  they  can be used i n  p l a c e  o f  crewmen. 

p o l e s  a l s o  handle l a r g e  f i s h  q u i t e  e a s i l y .  

c o n s t a n t l y  a t tended and they  do n o t  f i s h  b a i t  as e f f e c t i v e l y  o r  q u i c k l y  as a 

f isherman i n  t h e  racks.  Most a lbacore  b a i t  f i s h i n g  i s  done w i t h  b a i t  r a t h e r  

than squids,  so automat ic  f i s h i n g  p o l e s  a r e  used o n l y  t o  supplement t h e  crew 

r a t h e r  than t o  r e p l a c e  them. 

The 

When f i s h e d  w i t h  b a i t  they  must be 

F i s h i n g  Pad 

The f i s h i n g  pad i s  a heavy l e a t h e r  pad w i t h  a horseshoe-shaped cup i n  

t h e  center .  The pad, which i s  b e l t e d  around t h e  f i sherman 's  w a i s t  when 
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f i s h i n g ,  i s  1/2" t h i c k  and 12"  i n  diameter and t h e  cup i s  3" across and 2 t o  

3"  deep ( F i g u r e  17 ) .  

f i s h  t o  p r o t e c t  t h e  f isherman and t o  p r o v i d e  a l eve rage  p o i n t  when l i f t i n g  

f i s h .  

The b u t t  o f  t h e  p o l e  i s  p laced i n  t h e  cup when p u l l i n g  

T 
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LIVE BAIT FISHING METHODS 

The method o f  l i v e  b a i t  f i s h i n g  f o r  a lbacore  o f f  southern C a l i f o r n i a  was 

developed i n  t h e  e a r l y  1900s. The method was adopted f rom t h e  Japanese 

( S c o f i e l d  1913) and promoted i n  t h e  U.S. by f ishermen o f  Japanese, Portugese, 

I t a l i a n  and S l a v i c  e x t r a c t i o n  who crewed t h e  e a r l y  b a i t b o a t s  (Gods i l  1938). 

B a i t  f i s h i n g  i s  more complex than t r o l l i n g .  The equipment and methods 

employed a r e  s imp le  y e t  c o n s i d e r a b l e  exper ience i s  necessary t o  develop t h e  

s k i l l s  and t o  understand t h e  nuances o f  t h e  f i s h e r y .  

t h i s  method i s  i n d i c a t e d  by t h e  f a c t  t h a t  25% o f  t h e  annual U.S. l a n d i n g s  o f  

a lbacore  come f rom b a i t b o a t s ,  y e t  t h e y  comprise o n l y  4% o f  t h e  t o t a l  f l e e t  by 

number (Broadhead, 1974). 

The e f f e c t i v e n e s s  o f  

B a i t  f i s h i n g  i s  composed o f  two d i s t i n c t  a c t i v i t i e s .  The f i r s t  i s  

c a p t u r i n g  t h e  b a i t  and t h e  second i s  t h e  f i s h i n g ,  which i s  t o t a l l y  dependent 

upon t h e  success of  c a p t u r i n g  an adequate q u a n t i t y  o f  good b a i t .  

t o  1 2  persons p a r t i c i p a t e s  i n  b o t h  t h e  above a c t i v i t i e s  as w e l l  as i n  

A crew o f  4 

m a i n t a i n i n g  t h e  f i s h i n g  equipment and a s s i s t i n g  i n  t h e  r u n n i n g  o f  t h e  vessel .  

Making B a i t  

The term "making b a i t "  i s  used i n  t h e  b a i t  f l e e t  when t a l k i n g  o f  

c a t c h i n g  l i v e  b a i t .  

b a i t  man may be more v a l u a b l e  than a good f isherman. 

L o c a t i n g  and c a p t u r i n g  b a i t  i s  so i m p o r t a n t  t h a t  a good 

B a i t  i s  necessary f o r  
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chumming t o  a t t r a c t  t h e  school and f o r  use on a hook t o  c a t c h  f i s h .  Wi thout  

an adequate supply  o f  good b a i t  a b a i t b o a t  cannot  f u n c t i o n .  

U n t i l  t h e  mid  1950s, sard ines  (Sard inops sagax caeru leus)  were commonly 

used f o r  a lbacore  b a i t .  

(Engraul  i s  mordax) has become t h e  pr imary  b a i t f i s h  used by t h e  a lbacore  

b a i  t b o a t  f l e e t .  

Wi th  t h e  demise o f  t h e  s a r d i n e  p o p u l a t i o n  t h e  anchovy 

L o c a t i n g  B a i t  

A fa thometer  o r  sonar i s  r u n  t o  determine bottom depth, t o  l o c a t e  b a i t  

which may n o t  be showing on t h e  sur face,  and t o  i n d i c a t e  t h e  s i z e  and d e n s i t y  

o f  t h e  b a i t  school. 

o r  p l a t f o r m ,  on t h e  mast. 

ins tance,  p e l i c a n s  and t e r n s  d i v e  on b a i t  near  t h e  s u r f a c e  and cormorants,  

grebes and l o o n s  chase b a i t  under water. 

Crewmen l o o k  f o r  b a i t  f rom t h e  f l y i n g  b r i d g e ,  Crow's n e s t  

Sea b i r d s  a r e  o f t e n  i m p o r t a n t  i n  l o c a t i n g  b a i t .  For  

S i n g l e  b i r d s  w i l l  o f t e n  l o c a t e  

d u a l s  which swim t o o  near t h e  sur face.  

and those mentioned above, may 

t o  t h e  s u r f a c e  by predators .  

i n d i c a t e  t h a t  t h e r e  i s  b a i t  i n  t h e  

A f l o c k  

area. 

beaches. 

Schools o f  b a i t  may be found near t h e  coast ,  i n  bays o r  a long sandy 

schools  o f  b a i t  as they  

Large f l o c k s  o f  b i r d s ,  

congregate over  school s 

o f  b i r d s  s i t t i n g  on t h e  

p i c k  o f f  i n d i v  

n c l  u d i  ng g u l l  s 

o f  b a i t  f o r c e d  

water  may a l s o  
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I f  t h e  water  i s  g l a s s y  calm, o r  n e a r l y  so, b a i t  swimming near  t h e  

s u r f a c e  may cause a d i s t u r b a n c e  l i k e  a r i p p l i n g  o r  smal l  wave i n  t h e  water.  

T h i s  i s  c a l l e d  a ' 'b reez ing school"  due t o  t h e  s i m i l a r i t y  o f  t h e  d i s t u r b a n c e  t o  

t h a t  caused by l i g h t  winds b l o w i n g  on t h e  water. 

i n d i v i d u a l s  break t h e  s u r f a c e  o f  t h e  water  caus ing  a smal l  sp lash  o r  d imp le  

which can be seen f rom t h e  boat .  

B a i t  may a l s o  " f l i p "  as 

Subsurface schools  may be s p o t t e d  i n  r e l a t i v e l y  c l e a r  water  by l o o k i n g  

f o r  "b lack  spots"  which a r e  caused by t h e  darker  c o l o r a t i o n  o f  a school o f  

b a i t  ( F i g u r e  19). 

seen underwater as t h e  b a i t  swims and r e f l e c t s  t h e  s u n l i g h t .  A s p o t t e r  work ing 

f rom an a i r p l a n e  can see b l a c k  spots  and s h i n e r s  much e a s i e r  than can t h e  crew 

o f  a b o a t  and p lanes may sometimes a s s i s t  boats  i n  f i n d i n g  b a i t  and i n  s e t t i n g  

t h e  n e t .  

On b r i g h t  o r  sunny days f l a s h e s  o r  " s h i n e r s "  can o f t e n  be 

Fishermen a l s o  t ry  t o  c a t c h  b a i t  a t  n i g h t  when b a i t  i s  n o t  s c h o o l i n g  

densely d u r i n g  t h e  day, t h e  water  i s  v e r y  c l e a r  and t h e  b a i t  escapes t h e  ne t ,  

t h e  b a i t  i s  i n a c c e s s i b l e ,  o r  t h e  vessel  i s  i n  a hur ry .  Two methods a r e  used t o  

l o c a t e  b a i t  a t  n i g h t .  A b o a t  may l o o k  f o r  " f i r e b a l l s "  which a r e  l a r g e  areas o f  

luminous l i g h t  e m i t t e d  by b io luminescent  p l a n k t o n  as a school o f  b a i t  swims 

th rough t h e  water  ( F i g u r e  20) .  

l i g h t  source, u s u a l l y  a t o r c h  o r  l a n t e r n  i n  a s k i f f  s t a t i o n e d  away ,from t h e  

vessel .  A l l  o t h e r  l i g h t s  a r e  t u r n e d  o f f .  A f t e r  a l a r g e  q u a n t i t y  o f  b a i t  has 

ga thered around t h e  l i g h t  s k i f f ,  f ishermen s e t  a lampara n e t  around t h e  s k i f f  

and c a p t u r e  t h e  b a i t  concent ra ted  under it. 

The o t h e r  method i s  t o  a t t r a c t  t h e  b a i t  t o  a 
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Catch ing  B a i t  

Once a school o f  b a i t  i s  loca ted ,  t h e  d i r e c t i o n  i t  i s  headed i s  

determined, a lso ,  

t h e  ne t .  

towards t h e  sack. When t h e  sun i s  low, b a i t  w i l l  o f t e n  swim towards t h e  sun, 

w h i l e  a t  o t h e r  t imes i t  heads up-cur ren t .  

course o f t e n  and r a p i d l y ,  making i t  d i f f i c u l t  t o  capture.  

whether t h e r e  a r e  any c u r r e n t s  t h a t  m i g h t  a f f e c t  s e t t i n g  

The o b j e c t  i s  t o  s e t  t h e  lampara n e t  so t h a t  t h e  b a i t  i s  swimming 

B a i t  chased by p r e d a t o r s  may change 

Cur ren ts  a f f e c t  t h e  shape and e f f e c t i v e n e s s  o f  t h e  n e t  d u r l n g  a s e t .  I f  

t h e  sack i s  s e t  up-cur ren t  i t  may n o t  open p r o p e r l y  and c r o s s  c u r r e n t  s e t s  can 

c o l l  apse t h e  sac o r  o therw ise  a f f e c t  t h e  n e t ' s  f i  s h a b i l  i ty , however these s e t s  

can be t r i e d  i f  necessary t o  c a p t u r e  b a i t .  

Once a school i s  se lected,  t h e  n e t  i s  s e t  i n  a c i r c l e  around i t  ( F i g u r e  

The n e t  may be s e t  by t h e  f i s h i n g  vessel  i t s e l f  o r  by one o r  two 21 ) .  

motor ized  s k i f f s  when t h e  water  i s  t o o  sha l low f o r  t h e  f i s h i n g  boat ,  o r  t h e  

f i s h i n g  b o a t  i s  t o o  l a r g e  t o  be t i g h t l y  maneuvered. 

S t a c k i n g  t h e  N e t  

P r i o r  t o  s e t t i n g  t h e  n e t  i t  i s  s tacked on t h e  s t e r n  o f  t h e  f i s h i n g  b o a t  

The p o r t s i d e  wing o f  t h e  n e t  i s  s tacked f i r s t  o r  on a p l a t f o r m  i n  t h e  s k i f f .  

f o r  a c l o c k w i s e  ( t u r n  t o  s ta rboard)  s e t  f rom a boat .  Beginning w i t h  t h e  

fo rward  p a r t  o f  t h e  wing t h e  corks  and webbing a r e  stacked s imu l taneous ly  s i d e  
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by s ide.  The co rks  a r e  on the  ou tboard  ( p o r t )  s i d e  o f  t h e  s te rn .  The 

webbing, gathered toge the r  w i t h  t h e  l e a d l i n e ,  i s  stacked toge the r  i n  a p i l e  

made by c i r c l i n g  o r  c r i s s c r o s s i n g .  Both  p i l e s  must be o f  s u f f i c i e n t  d iameter 

(abou t  3 t o  4 f t )  so t h a t  they  w o n ' t  t o p p l e  w i t h  t h e  r o l l  o f  t h e  boat .  

webbing i s  k e p t  i n  mesh w i t h  the  co rks  ( a l l  meshes a r e  i n  l i n e )  when stacked. 

S tack ing  con t inues  as t h e  sack i s  reached, however, b o t h  the  webbing and co rks  

a r e  hung p a r t i a l l y  over the  s t e r n  so they  may be dumped d u r i n g  t h e  se t .  

t h e  beg inn ing  o f  t h e  s ta rboard  wing i s  reached t h e  co rks  a r e  passed t o  

s t a r b o a r d  across t h e  t o p  o f  t h e  sack and two new s tacks  o f  co rk  and webbing 

a r e  made n e x t  t o  t h e  p rev ious  two, w i t h  t h e  co rks  i n  t h e  p o r t  s i d e  s tack .  

end o f  t h e  s ta rboard  wing i s  a t tached  t o  a buoy o r  s k i f f .  

The 

When 

The 

S e t t i n g  and P u l l i n g  the  Net  

s i n k  qu 

c i r c l e s  

o u t  f o l  

f o l l  ows 

buoy o r  

Be fo re  t h e  n e t  i s  s e t  i t  i s  wet down tho rough ly  w i t h  water so i t  w i l l  

c k l y .  To launch t h e  ne t ,  t h e  buoy i s  thrown over  and t h e  b o a t  

t h e  school o f  b a i t  i n  a c lockw ise  d i r e c t i o n .  

owed by t h e  apron and sack which a r e  dumped together .  The p o r t  wing 

and t h e  end has a tow l i n e  a t tached  so t h a t  t h e  vessel  can reach the  

s k i f f  i f  t h e  c i r c l e  i s  t o o  l a r g e .  

The s ta rboard  wing pays 

As soon as t h e  c i r c l e  i s  completed b o t h  wings a r e  p u l l e d  s imu l taneous ly  

by  t h e  crewmen on the  s t e r n  o f  t h e  b o a t  o r  i n  t h e  s k i f f .  

vessel  a h y d r a u l i c  n e t  p u l l e r  may be used t o  a s s i s t  i n  t h e  p u l l i n g  o p e r a t i o n  

so two persons can p u l l  t h e  n e t  e a s i l y .  Whi le  t h e  wings a r e  be ing  p u l l e d  i t  

may be necessary t o  stomp on t h e  deck o r  sp lash  i n  t h e  water t o  scare t h e  b a i t  

On t h e  f i s h i n g  
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towards t h e  sack and p r e v e n t  t h e i r  escape under t h e  b o a t  

keep t h e  b o a t  o r  s k i f f  f rom d r i f t i n g  i n t o  t h e  n e t  w h i l e  

Power i s  used t o  

t i s  b e i n g  p u l l e d .  

The n e t  i s  p u l l e d  u n t i l  t h e  captured  b a i t  i s  concent ra ted  i n  t h e  sack. 

I f  t h e  n e t  i s  p u l l e d  f rom t h e  b o a t  i t  i s  lashed t o  t h e  s t e r n ,  t h e  sack h e l d  

open by p o l e s  pushing on t h e  corks .  

( c a l l e d  t h e  n e t  s k i f f )  t h e  f i s h i n g  b o a t  maneuvers t o  t h e  n e t  and t h e  o u t e r  

edge o f  t h e  sack i s  l a s h e d  t o  t h e  s t e r n  racks.  The n e t  s k i f f  i s  h e l d  away 

w i t h  p o l e s  o r  boathooks. I f  t h e  n e t  s k i f f  i s  i n  water  t o o  sha l low f o r  t h e  

f i s h i n g  b o a t  t o  operate,  i t  must be towed o u t  t o  deeper water  e i t h e r  by 

another  s k i f f  o r  w i t h  a l i n e  a t t a c h e d  t o  t h e  f i s h i n g  vessel .  

When t h e  n e t  i s  p u l l e d  f rom a s k i f f  

A f t e r  s u f f i c i e n t  b a i t  i s  loaded t h e  remainder i n  t h e  lampara n e t  i s  

dumped and t h e  sack and apron o f  t h e  n e t  a r e  dragged behind t h e  b o a t  t o  wash 

o u t  s l i m e  and sca les  b e f o r e  t h e  n e t  i s  p u t  away. 

way by s t a c k i n g  i n  one p i l e .  

t h e  p o r t  wing w i l l  end on top, ready f o r  s t a c k i n g  f o r  t h e  n e x t  se t .  

i s  k e p t  covered t o  p r o t e c t  i t  f rom d i r t  and t h e  elements. 

The n e t  i s  s t o r e d  o u t  o f  t h e  

The s tack i s  s t a r t e d  w i t h  t h e  s t a r b o a r d  wing so 

The n e t  

Passing B a i t  

The task  o f  pass ing t h e  b a i t  from t h e  n e t  t o  t h e  b a i t  tanks s t a r t s  as 

soon as t h e  n e t  i s  secured t o  t h e  vessel .  A l i n e  o f  crewmen i s  formed f rom 

t h e  s t e r n  o f  t h e  vessel  t o  t h e  b a i t  tank.  

uses a l o n g  handled n e t  t o  d i p  a scoop o f  b a i t  f rom t h e  sack. The scoop i s  

then passed a long t h e  l i n e  t o  t h e  person by t h e  b a i t  tank.  

The man s tand ing  i n  the  s t e r n  rack  

T h i s  person, 

am 

Iy 

II 
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u s u a l l y  t h e  chummer, submerges t h e  b a i t  and n e t  b e f o r e  i n v e r t i n g  t h e  n e t  and 

r e l e a s i n g  t h e  b a i t .  The empty scoop i s  then passed back by a second l i n e .  

u s i n g  two o r  t h r e e  scoops b a i t  can be t r a n s f e r r e d  q u i t e  r a p i d l y .  

procedure i s  t h e  same f o r  t h e  b a i t  w e l l s .  

By 

The 

An accura te  t a l l y  i s  k e p t  o f  how many scoops o f  b a i t  go i n t o  each tank.  

Each scoop o f  b a i t  i s  o n l y  h a l f  f u l l  t o  p r e v e n t  i n j u r i n g  t h e  b a i t  and weighs 

approx imate ly  6-10 l b s .  I f  t h e  b a i t  i s  v e r y  weak i t  may be passed i n  buckets  

r a t h e r  than a scoop t o  min imize  t h e  damage t o  it. There i s  so much v a r i a t i o n  

i n  scoop s i z e  between d i f f e r e n t  f ishermen t h a t  we igh t  cannot  be used as an 

accura te  measurement o f  b a i t  c a p a c i t y  p e r  u n i t  volume. 

tank i s  l e f t  t o  t h e  d i s c r e t i o n  o f  t h e  chummer who must cons ider  such v a r i a b l e s  

as t h e  species o f  b a i t ,  b a i t  s i z e ,  water  temperature,  tank s i z e ,  water  f l o w ,  

apparent  s t r e n g t h  o f  t h e  b a i t  and numerous o t h e r  f a c t o r s .  

much b a i t  i n  a tank t h e  f i s h  w i l l  weaken and d i e ;  t o o  l i t t l e  and v a l u a b l e  

f i s h i n g  t i m e  may be l o s t .  

s l i g h t l y  more t h a t  l a r g e r  b a i t .  

l e s s  crowding. 

b a i t .  

The c a p a c i t y  o f  each 

I f  t h e r e  i s  t o o  

As a general  r u l e  s m a l l e r  b a i t  can be crowded 

Warmer water  r e q u i r e s  g r e a t e r  water  f l o w  and 

Weak o r  s k i t t i s h  b a i t  may n o t  be crowded as much as s t r o n g  

B a i t  Qua l  i t y  

Strong, h e a l t h y  b a i t  begins m i l l i n g  i n  a c i r c l e  soon a f t e r  b e i n g  p u t  i n  

t h e  b a i t  tank.  

mouth and f l a i r  t h e  g i l l  p l a t e s )  f r e q u e n t l y .  B a i t  k e p t  f o r  a l e n g t h  o f  tirrie 

may be f e d  w i t h  ground up f i s h ,  c o r n  meal and miscel laneous bread, f l a p j a c k s  

Hea l thy  anchovies have a dark green back and g i l l  (open t h e  
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and c rackers .  

w i l l  appear b l a c k  i n  c o l o r  and w i l l  n o t  s e t t l e  down i n  t h e  tank. They swim 

a i m l e s s l y  i n  t h e  tank,  o f t e n  near  t h e  sur face.  Loud no ises  o r  v i b r a t i o n  w i l l  

cause t h e  b a i t  t o  swim i n t o  t h e  s i d e  o f  t h e  b a i t  tank r e s u l t i n g  i n  r e d  noses 

and weakened o r  dead b a i t .  The vessel  u s u a l l y  anchors i n  c l e a n  water  f o r  a 

day o r  two t o  l e t  t h e  b a i t  s e t t l e  ( c a l l e d  c u r i n g )  and t o  see how much o f  t h e  

b a i t  w i l l  su rv ive .  

w i t h  a 4 "  s iphon hose a t t a c h e d  t o  a po le.  

G i l l i n g  by t h e  b a i t  i s  a s i g n  t h a t  they  a r e  feeding.  Weak b a i t  

Dead b a i t  i s  removed f rom t h e  bot tom o f  t h e  tank  d a i l y  

The s i z e  o f  t h e  b a i t  i s  sometimes a v e r y  c r i t i c a l  f a c t o r  when f i s h i n g .  

Smal le r  b a i t  has more i n d i v i d u a l s  p e r  scoop and t h e r e f o r e  l a s t s  l o n g e r  when 

chumming and f i s h i n g .  

e l  i c i  t more s t r i k e s  than smal 1 b a i t ,  p a r t i c u l a r l y  when t h e  a1 bacore a r e  touchy 

b i t e r s  o r  sparse. 

They a r e  c a l l e d  b l o o d l e s s  b a i t  ( <  2" i n  l e n g t h ) ,  pinheads ( 2  t o  3 " ) ,  smal l  

b a i t  ( 3  t o  5 " ) ,  and l a r g e  b a i t  ( >  5 " ) .  

Large b a i t  i s  e a s i e r  t o  use as hook b a i t  and may 

B a i t  i s  separated i n t o  f o u r  s i z e  c a t e g o r i e s  by f ishermen. 

B lood less  b a i t  i s  n o t  used by a lbacore  f ishermen. Pinheads may be used 

f o r  b a i t  i f  t h e r e  i s  n o t h i n g  l a r g e r  a v a i l a b l e ,  however they  a r e  d i f f i c u l t  t o  

use as hook b a i t  even when t h e  l a r g e r  i n d i v i d u a l s  a r e  se lected.  Small b a i t  i s  

i d e a l  because i t  i s  l a r g e  enough t o  be used as hook b a i t  and y e t  smal l  enough 

t o  p r o v i d e  p l e n t y  o f  i n d i v i d u a l s  p e r  scoop. 

success b u t  l i m i t s  t h e  h o l d i n g  c a p a c i t y  o f  t h e  b a i t  tanks and decreases t h e  

t i m e  spent  on t h e  f i s h i n g  grounds. 

h i g h l y  s u b j e c t i v e ,  i n f l u e n c e d  by t h e  l a s t i n g  q u a l i t y  o f  a s i z e  group, 

a v a i l a b i l i t y ,  d i s t a n c e  t o  t h e  f i s h i n g  grounds from t h e  b a i t  grounds, f i s h i n g  

c o n d i t i o n s  and other f a c t o r s .  

Large b a i t  may i n c r e a s e  f i s h i n g  

The s e l e c t i o n  o f  b a i t  s i z e  by f ishermen i s  
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B a i t  F i s h i n g  

B a i t b o a t s  l o c a t e  a lbacore  i n  much t h e  same manner as j i g b o a t s ,  u s u a l l y  

t r o l l i n g  two o r  t h r e e  j i g l i n e s  and l o o k i n g  f o r  b i r d  f l o c k s ,  jumpers, and 

temperature and c o l o r  f r o n t s  ( d e f i n e d  under " L o c a t i n g  F i s h " )  i n  t h e  water.  

a d d i t i o n  many o f  t h e  l a r g e r  b a i t b o a t s  have a s ide-scanning sonar which 

c o n t i n u o u s l y  sweeps a 360" a r c  and can l o c a t e  a lbacore  up t o  400 f t  from t h e  

vessel .  

I n  

The e n t i r e  crew i s  i n  a c o n s t a n t  s t a t e  o f  read iness  w h i l e  l o o k i n g  f o r  

f i s h .  The chummer i s  s t a t i o n e d  near t h e  b a i t  tank and t h e  f ishermen a r e  

o u t f i t t e d  i n  h i p  boots ,  o i l s k i n s  and f i s h i n g  pads. 

When an a lbacore  s t r i k e s  a j i g ,  o r  a school i s  noted on t h e  echo sounder 

o r  sonar, t h e  b o a t  i s  immediate ly  t u r n e d  and stopped so t h a t  t h e  p o r t  r a c k s  

a r e  downswell. The chummer throws 1 i v e  b a i t  over  t o  a t t r a c t  t h e  school as t h e  

b o a t  i s  c o a s t i n g  t o  a s t o p  and t h e  j i g  l i n e s  a r e  p u l l e d  i n .  

c r i t i c a l  when b a i t  f i s h i n g  f o r  a lbacore.  

t h e  b a i t  by squeezing t h e  g u t  o r  he pokes o u t  one eye o f  t h e  b a i t  w i t h  h i s  

thumb so t h e  b a i t  swims on t h e  s u r f a c e  o f  t h e  water. Each b a i t  i s  thrown over  

i n d i v i d u a l l y  and by t h e  t i m e  t h e  vessel  i s  f u l l y  stopped 6 t o  10 b a i t s  a r e  on 

t h e  water  sur face  t r a i l i n g  behind t h e  vessel .  The chum i s  watched c l o s e l y  by 

t h e  f ishermen who l o o k  f o r  a " b o i l " ,  which i s  a s w i r l  i n  t h e  water  as t h e  

a lbacore  comes up and takes t h e  b a i t .  

Chumming i s  v e r y  

The chummer pops t h e  a i r  b ladder  o f  

As soon as t h e  f i r s t  b o i l  i s  seen a c r y  
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goes up and t h e  f ishermen clamber i n t o  t h e  f i s h i n g  racks  and grab t h e i r  po les .  

The chummer throws b a i t  i n  f r o n t  o f  t h e  racks  so t h a t  2 o r  3 f i s h  a r e  on 

t h e  sur face a t  a l l  t imes.  I f  t o o  much b a i t  i s  thrown a lbacore  w i l l  w a i t  f o r  

i t  r a t h e r  than s t r i k e  a hook and t o o  l i t t l e  b a i t  w i l l  n o t  h o l d  t h e  a lbacore  

near  t h e  boat .  

I f  t h e  f i s h i n g  i s  s low each f isherman w i l l  use a b a i t  po le ,  b a i t i n g  the  

hook w i t h  a l i v e  b a i t  from a hand w e l l  l o c a t e d  behind each rack  and k e p t  

f i l l e d  w i t h  b a i t  by t h e  chummer. 

th rough t h e  m i d d l e  o f  t h e  back ( F i g u r e  2 2 ) .  

on to  t h e  water  and then watches t h e  b a i t  as i t  sinks/swims, b r a c i n g  h i m s e l f  

w i t h  one knee a g a i n s t  t h e  f r o n t  o f  t h e  rack  and h i s  o t h e r  f o o t  p o s i t i o n e d  

behind him. 

f isherman ex tend ing  h i s  o t h e r  arm and g r i p p i n g  t h e  p o l e  as f a r  o u t  a s  i s  

comfo r tab le  ( F i g u r e  17) .  

o f t e n  t o  w i t h i n  a few inches  o f  t h e  water. When an a lbacore  grabs t h e  b a i t  t h e  

The b a i t  i s  hooked under t h e  g i l l  a rch  o r  

The f isherman swings t h e  b a i t  o u t  

The b u t t  o f  t h e  p o l e  i s  h e l d  i r :  t h e  pad by one hand, t h e  

The t i p  o f  t h e  p o l e  i s  lowered as t h e  b a i t  s inks ,  

f i sherman immediate ly  l i f t s  on t h e  p o l e  and b r i n g s  t h e  f i s h  t o  t h e  sur face .  

The f i s h  i s  p o s i t i o n e d  d i r e c t l y  i n  f r o n t  o f  t h e  f isherman and then l i f t e d  and 

swung i n  towards t h e  boat ;  t h i s  o p e r a t i o n  t imed t o  occur  when t h e  b o a t  i s  

coming down o f f  t h e  swe l l  so t h a t  minimal s t r a i n  i s  p laced on t h e  hook. When 

t h e  f i s h  i s  swung i n ,  i t s  t a i l  i s  a l lowed t o  drag i n  t h e  water  as t h i s  e x c i t e s  

t h e  a lbaco re  i n  t h e  water  and r e s u l t s  i n  more b i t e s  f o r  t h e  f ishermen nearby. 

The f i s h  i s  swung d i r e c t l y  p a s t  t h e  f i she rman 's  r i g h t  shoulder ,  over  t h e  r a i l ,  

and s t r i k e s  t h e  b a i t  tank,  which s tuns  t h e  f i s h  and u s u a l l y  knocks t h e  hook 

ou t .  More s k i l l f u l  f ishermen l a n d  b a i t  f i s h  by a method known as "winging" .  
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A s  t h e  f i s h  i s  l i f t e d  f rom t h e  water  i t  i s  g e n t l y  swung i n  on t h e  f isherman's  

l e f t  s ide,  caught,  and c r a d l e d  i n  h i s  l e f t  arm. The p o l e  i s  h e l d  i n  t h e  crook 

o f  h i s  r i g h t  arm w i t h  t h e  b u t t  i n  t h e  pad, and u s i n g  h i s  r i g h t  hand t h e  

f isherman removes t h e  hook f rom t h e  f i s h  and t u r n s  t o  drop t h e  f i s h  on deck 

and grab another  b a i t .  "Winging" i s  much f a s t e r  and s a f e r  than l a n d i n g  f i s h  

on deck f o r  t h e  f o l l o w i n g  reasons: 1) t h e  l e a d e r  i s  always i n  hand r a t h e r  

than f l y i n g  around loose;  2 )  t h e r e  i s  never t h e  n e c e s s i t y  t o  grab a decked 

f i s h  and t u r n  i t  so t h e  hook may be removed; 3 )  t h e  p o l e  does n o t  f a l l  back 

and s t r i k e  t h e  b a i t  tank;  and 4) t h e r e  i s  no wasted mot ion t u r n i n g  around and 

r e p o s i t i o n i n g  t h e  p o l e  b e f o r e  grabbing another  b a i t .  

When f i s h i n g ,  t h e  hooked b a i t  must l o o k  as n a t u r a l  as poss ib le .  The 

b a i t  i s  swung o u t  i n t o  t h e  water  downswell and €he t i p  o f  t h e  p o l e  i s  always 

p o s i t i o n e d  over  t h e  b a i t  as i t  d r i f t s  along. T h i s  a l l o w s  t h e  b a i t  t o  swim 

w i t h  a minimum amount o f  drag and keeps t h e  p o l e  i n  p o s i t i o n  t o  p u l l  d i r e c t l y  

upward when a f i s h  b i t e s .  

f u l l  e x t e n t  o f  p o l e  and l e a d e r  a t  t h e  end o f  t h e  d r i f t  i t  i s  l i f t e d  o u t  o f  t h e  

water.  

d r i f t  as i t  e n t i c e s  t h e  a lbacore  t o  b i t e .  

f o r  t h e  e n t i r e  l e n g t h  o f  a d r i f t  and a lbacore  can be encouraged t o  h i t  i t  by 

l i g h t l y  j e r k i n g  on t h e  b a i t  w i t h  a s l i g h t  l i f t  o f  t h e  pole.  

b a i t  w i l l  be more l i v e l y ,  good f ishermen change t h e i r  b a i t  on every d r i f t  

r a t h e r  than t r y i n g  t o  d r i f t  a b a i t  a second t ime. 

I f  t h e  b a i t  i s  n o t  h i t  by t h e  t i m e  i t  reaches t h e  

Many f ishermen s l a p  t h e  water  w i t h  t h e  t i p  o f  t h e  p o l e  d u r i n g  t h e  

A weak b a i t  may n o t  swim on a hook 

Because a new 

3 
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Squ idd ing  F i s h  

Squ idd ing  a lbacore  ( a l s o  c a l l e d  j a c k  p o l i n g )  i s  much f a s t e r  than u s i n g  

b a i t  po les .  

3 f t  s h o r t e r  than t h e  pole.  

overhead c a s t i n g  mot ion  o f  t h e  p o l e  ending i n  a sp lash ing  o f  t h e  water su r face  

by t h e  pole.  

moved across a 4 f t  a r c  i n  f r o n t  o f  t h e  f isherman, accompanied by f r e q u e n t  

sp lash ing  w i t h  t h e  pole.  When an a lbaco re  b i t e s  t h e  squ id  he i s  l i f t e d  and 

p u l l e d ,  r a t h e r  than swung, i n  towards t h e  f i sherman 's  r i g h t  s ide.  When t h e  

f i s h  i s  a i r b o r n e  a coup le  o f  f e e t  i n  f r o n t  o f  t h e  f isherman t h e  squ id  p o l e  i s  

lowered, removing t h e  l e a d e r  tens ion ,  and t h e  squ id  w i l l  u s u a l l y  f a l l  f rom the  

f i s h ' s  jaw. Momentum c a r r i e s  t h e  f i s h  on to  t h e  boa t  and t h e  f isherman has 

a l ready  f l i p p e d  t h e  squ id  back i n t o  the  water and begun f i s h i n g  again. 

f a s t  b i t i n g  school each f isherman can l a n d  an a lbacore  every  5 t o  10 seconds. 

The squ id  p o l e  i s  s h o r t e r ,  8-10 f t  i n  l e n g t h ,  w i t h  a l e a d e r  about 

The squ id  i s  f l i p p e d  i n t o  the  water w i t h  a r a p i d  

The squ id  i s  then j i g g e d  up and down w h i l e  s imu l taneous ly  be ing  

I n  a 

Seldom i s  a school o f  a lbaco re  s u f f i c i e n t l y  e x c i t a b l e  e a r l y  i n  t h e  

season t o  be s u c c e s s f u l l y  f i s h e d  w i t h  squ id  po les .  

season more schools o f  " b i t i n g "  f i s h  a r e  encountered which can be f i s h e d  

b r i e f l y  w i t h  squ ids  b e f o r e  s w i t c h i n g  t o  b a i t  po les ,  and o c c a s i o n a l l y  a school 

w i l l  b i t e  w e l l  enough f o r  severa l  t ons  t o  be landed on squ id  po les .  

Dur ing  the  m idd le  and l a t e  
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A l though s q u i d  f i s h i n g  i s  much f a s t e r  than b a i t  f i s h i n g  t h e r e  a r e  

u s u a l l y  one o r  two f ishermen who f i s h  w i t h  b a i t  p o l e s  even when t h e  f i s h  a r e  

b i t i n g  w e l l  enough t o  squid.  When f i s h i n g  slows t o  the  p o i n t  where t h e  b a i t  

f ishermen a r e  o u t f i s h i n g  those u s i n g  squ id  p o l e s  then everybody swi tches t o  

b a i t  u n t i l  t h e  school b i t e s  b e t t e r  o r  leaves.  

Misce l laneous Comments on B a i t  F i s h i n a  

The terms " touchy"  b i t e r ,  "slow," " c o l  d" o r  " p i c k y "  f i s h  a r e  f r e q u e n t l y  

heard when b a i t  f i s h i n g  f o r  a lbacore.  

b o i l  on t h e  chum and come t o  t h e  b o a t  and then f r u s t r a t e  t h e  f ishermen by 

swimming up t o  w i t h i n  inches  o f  t h e i r  hook b a i t  o n l y  t o  pass i t  w i t h o u t  

b - i t ing .  Changing t o  a s m a l i e r  hook w i l l  o f t e n  improve b i t i n g  b u t  i f  t h e  f i s h  

a r e  l a r g e ,  p u l l i n g  them f rom t h e  water  must be t imed p e r f e c t l y  o r  t h e  hook 

w i l l  p u l l  ou t .  L i g h t e r  gauge w i r e  on t h e  l e a d e r  bends e a s i e r  b u t  i s  l e s s  

v i s i b l e  and may h e l p .  

decrease t h e  v i s i b i l i t y  o f  t h e  l e a d e r  and t h e  lrse o f  r o d  and r e e l  s p o r t  

f i s h i n g  gear w i t h  l i g h t  monof i lament  may be t r i e d  i f  i t  i s  t h e  o n l y  way t o  

c a t c h  f i s h .  

i m p o r t a n t  when t h e  f i s k  become p i c k y .  It o f t e n  he lps  i f  t h e  hook b a i t  i s  

l a r g e r  than t h e  churn be ing  thrown. A l l  o f  t h e  above techniques as  w e l l  as 

sp lash ing  t h e  water and j i g g i n g  t h e  b a i t  a r e  used when f i s h  become touchy; 

however, they  don' t always work. 

These terms r e f e r  t o  a lbacore  which 

Changing f rom w i r e  t o  monof i lament  l e a d e r s  w i l ?  a l s o  

S e l e c t i o n  o f  t h e  l a r g e s t ,  l i v e l i e s t  hook b a i t  becomes v e r y  
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Several  t h i n g s  a r e  done as a m a t t e r  o f  r o u t i n e  w h i l e  f i s h i n g  t o  maximize 

The s h o r t  s e c t i o n  o f  p iano w i r e  a t tached  t o  t h e  t h e  chances o f  c a t c h i n g  f i s h .  

b a i t  hook o r  squ id  f r e q u e n t l y  becomes b e n t  w h i l e  f i s h i n g .  

does n o t  s t r a i g h t e n  i t  immedia te ly  t h e  chances o f  an a lbacore  b i t i n g  a r e  

seve re l y  c u r t a i l e d .  

bad ly  chewed a r e  reason enough t o  s w i t c h  t o  another p o l e  which i s  a l ready  s e t  

I f  t h e  f isherman 

Leaders which become seve re l y  k inked  and squids which a r e  

up w i t h  new gear. 

Constant maintenance o f  t h e  f i s h i n g  equ pment reduces l o s t  f i s h  and i s  

Each crewman s e t s  up severa l  

Free t ime  w h i l e  

an i m p o r t a n t  p a r t  of  t h e  c rew 's  d a i l y  r o u t i n e  

po les  t o  h i s  s p e c i f i c a t i o n s ,  a long  w i t h  l e a d e r s  and squids.  

l o o k i n g  f o r  f i s h  i s  o f t e n  spent r e p a i r i n g  b a i t  scoops, r e p l a c i n g  squ ids  which 

a r e  chewed up o r  d i sco lo red ,  making new l e a d e r s  o r  s e t t i n g  up po les .  Leaders 

a r e  checked f r e q u e n t l y  f o r  k i n k s  i n  the w i r e ,  f r a y e d  l i n e ,  o r  worn spots,  and 

rep laced  when necessary. Bamboo po les  may develop new cracks  which should be 

taped, o r  t h e  p o l e  d i sca rded  i f  t a p i n g  i s  n o t  f e a s i b l e .  

o f f  when f i s h i n g  begins.  

Such p r e p a r a t i o n  pays 

L o s i n q  a School 

The chummer a t tempts  t o  c o n t r o l  t h e  school and i s  t h e  most i m p o r t a n t  

member o f  t h e  f i s h i n g  crew. I f  t o o  l i t t l e  b a i t  i s  thrown t h e  f i s h  w i l l  move on 

and y e t  i f  t o o  much b a i t  i s  thrown i n  t h e  water, i t  may swim o r  d r i f t  away 

from the  b o a t  be fore  t h e  a lbaco re  can e a t  it. Albacore w i l l  o f t e n  chase the  

b a i t  o r  s t a y  down deep and w a i t  f o r  i t  r a t h e r  than coming t o  the  su r face  where 

they  can be caught. The chummer r e l i e s  on h i s  exper ience t o  gauge how much 
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b a i t  t o  throw, and when and where t o  throw i t  t o  maximize t h e  ca tch ,  and 

min imize  t h e  use o f  b a i t .  

I f  a f isherman l o s e s  h i s  p o l e  t o  a f i s h  i t  w i l l  o f t e n  cause t h e  school 

t o  leave. 

because o f  t h e  l i m i t e d  s i z e  range o f  t h e  f i s h  encountered. Albacore caught by 

t h e  U.S. west c o a s t  b a i t b o a t  f l e e t  seldom exceed 35 l b s  (15.8 kg )  and t h e  

average s i z e  i s  u s u a l l y  18 l b s  (8.2 kg ) ;  b o t h  s i z e s  a r e  f i s h e d  w i t h  1 p o l e  

r i g s .  

o f t e n  by f ishermen who a r e  n o t  ready o r  whose hands have become s l i p p e r y  w i t h  

b l o o d  and s l  ime. 

Loss o f  a p o l e  i s  n o t  a common occurrence i n  a lbacore  f i s h i n g  

Po le  l o s s  i s  n o t  caused by o v e r l y  l a r g e  f i s h  coming th rough b u t  more 

An a lbaco re  which f a l l s  back i n t o  the  water w i t h  a l a r g e  sp lash  w h i l e  

be ing  p u l l e d  d i s r u p t s  t h e  school. 

determine where and how w e l l  a f i s h  i s  hooked b e f o r e  p u l l i n g  i t  from the  

water. Timing t h e  p u l l i n g  o f  a f i s h  w i t h  t h e  swel l  so t h a t  minimum s t r a i n  i s  

p u t  on t h e  hook i s  ve ry  impor tan t .  

rack r a t h e r  than i n  t h e  water because o f  t h e  s k i l l  e x h i b i t e d  by t h e  f isherman. 

On ve ry  l a r g e  a lbaco re  i t  m i g h t  be necessary t o  have a g a f f  handy f o r  those 

f i s h  which a r e  n o t  hooked w e l l .  

Experienced f ishermen a u t o m a t i c a l l y  

Many t imes the f i s h  w i l l  drop o f f  i n  t h e  

F i s h i n g  w i l l  f r e q u e n t l y  be i n t e r r u p t e d  by t h e  appearance o f  sharks. 

most common v i s i t o r  i s  t h e  b l u e  shark (Pr ionace g lauca ) ,  and o c c a s i o n a l l y  

hammerhead sharks (Sphyrna spp.) o r  mako sharks ( I s u r u s  oxy r inchus ) .  

The 
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Albacore do n o t  d isappear  when a b l u e  shark appears b u t  m a i n t a i n  a 

r e s p e c t f u l  d is tance,  b i t i n g  as t h e  shark moves away from t h e  b o a t  and then 

moving away as one approaches. 

b a i t  and h i t  on t h e  head w i t h  t h e  p o l e  i n  an a t tempt  t o  d r i v e  

A p i e c e  o f  p i p e  10-12 f t  i n  l e n g t h  w i t h  a p o i n t e d  end used t o  p u t  h o l e s  i n  t h e  

shark i s  much more e f f e c t i v e  a t  d r i v i n g  i t  away. 

t a k e  a b a i t e d  hook and o c c a s i o n a l l y  a f isherman i s  caught  unaware and hooks 

one. The usual  s o l u t i o n  i s  t o  remove t h e  l e a d e r  f rom t h e  p i g t a i l  sw ive l  and 

r e l e a s e  t h e  shark,  g e n e r a l l y  w i t h  as much damage as can be i n f l i c t e d ,  o r  t o  

c u t  t h e  l e a d e r  i f  i t  i s  necessary t o  save t h e  pole.  

B lue  sharks can be l u r e d  t o  t h e  s u r f a c e  w i t h  a 

t h e  shark o f f .  

The b l u e  shark w i l l  r e a d i l y  

Hammerhead and mako sharks seldom approach t h e  b o a t  c l o s e  enough t o  be 

W i t h i n  minutes o f  t h e  a r r i v a l  o f  e i t h e r  o f  these two species s t r u c k  o r  h i t .  

t h e  a1 bacore usual  l y  1 eave. 

Merry  Go Round and Walking Schools 

A t  t imes an a lbacore  school w i l l  n o t  remain w i t h  a b o a t  t h a t  i s  stopped, 

even though i n i t i a l l y  they  may b i t e  q u i t e  r e a d i l y  and a l o t  o f  f i s h  a r e  

e v i d e n t  i n  t h e  school .  

Nmerry-go-roundingtl  may keep a school w i t h  t h e  boat .  

A t  such t imes t h e  techniques o f  "wa lk ing"  a school o r  
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Walk ing a school c o n s i s t s  o f  moving t h e  b o a t  a t  a very  s low speed, 
\ u s u a l l y  downswell, w h i l e  b a i t  f i s h i n g  o r  squidding. I d l e  speed i s  t o o  f a s t  

un less  t h e  vessel  i s  c o n t i n u o u s l y  taken i n  and o u t  o f  gear. Many b a i t b o a t s  

add a bypass v a l v e  t o  t h e  t r a n s m i s s i o n  h y d r a u l i c s  which s l i p s  t h e  c l u t c h  and 

p e r m i t s  t h e  super-s low speed necessary t o  walk a school. 

as slow as p o s s i b l e ,  j u s t  a l i t t l e  f a s t e r  than t h e  b o a t  would d r i f t .  

v e s s e l s  cannot  m a i n t a i n  s teerage a t  these slow speeds and t h e r e f o r e  "wa lk ing"  

i s  n o t  p r a c t i c a l .  

downswell , e l i m i n a t e s  excess ive  r o l l i n g  and a l l o w s  t h e  f ishermen t o  f i s h  f rom 

t h e  racks.  

The o b j e c t  i s  t o  r u n  

Some 

T h i s  technique,  a l s o  used i n  rough weather when r u n n i n g  

Merry-go-rounding, as i t s  name imp1 i e s ,  i s a c i r c l  i n g  maneuver used t o  

work a school .  The b o a t  i s  r u n  i n  a c i r c l e  a t  a very  s low i d l e  as t h e  chummer 

throws b a i t  forward. The c i r c l e  may be made so t h a t  t h e  f ishermen a r e  on t h e  

i n s i d e  o r  t h e  o u t s i d e  and i s  u s u a l l y  as t i g h t  as t h e  b o a t  w i l l  t u r n .  B a i t  

p o l i n g  i s  n o t  p o s s i b l e  when merry-go-rounding due t o  t h e  speed and angle a t  

which t h e  vessel  moves. Because t h e  vessel  i s  c o n s t a n t l y  moving t h i s  

technique r e q u i r e s  t h a t  more chum be thrown and i s  t h e r e f o r e  used p r i m a r i l y  

w i t h  f a s t  b i t i n g  f i s h .  

LOCATING FISH 

Both  b a i t  f ishermen and j i g  f ishermen l o c a t e  schools  o f  a lbacore  by 

t r o l l i n g  j i g s ,  however they  do n o t  wander a i m l e s s l y  across t h e  ocean. 

A1 bacore a r e  g e n e r a l l y  caught i n  waters w i t h  a sea sur face  temperature o f  58"- 

70" F so e f f o r t s  a r e  concent ra ted  i n  t h i s  temperature range. Topographical  

4 

am 
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c 

and oceanographic i n f l u e n c e s  o f t e n  concent ra te  a lbacore  i n  areas y e a r  a f t e r  

y e a r  and these h i s t o r i c a l  " f i s h i n g  grounds" a r e  base areas f rom which t o  beg in  

searching. Fishermen a l s o  a r e  aware o f  t h e  presence o f  whales, porpoises,  sea 

l i o n s ,  and b i r d s  which feed on t h e  same organisms as a lbacore  and a r e  

i n d i c a t i v e  o f  an area c o n t a i n i n g  a lbacore  forage. Thus, awareness coupled 

w i t h  exper ience i s  used t o  maximize t h e  p r o b a b i l i t y  t h a t  f i s h  w i l l  be found, 

t h u s  r e d u c i n g  t h e  amount o f  non-product ive searching. 

F r o n t s  

Fishermen work two k i n d s  o f  f r o n t s ,  those i n d i c a t e d  by temperature 

changes and by water  c o l o r  d i f f e r e n c e s ,  r e f e r r e d  t o  by f ishermen as 

temperature o r  c o l o r  breaks. 

caused by c u r r e n t s ,  u p w e l l i n g  and storms and may be smal l ,  temporary, 

1 oca1 i z e d  d i f f e r e n c e s  o r  v e r y  1 arge, semi- permanent f e a t u r e s  o f  c o n s i d e r a b l e  

e x t e n t  . 

The changes i n  temperature and/or c o l o r  a r e  

Surface temperature and c o l o r  breaks a r e  o f t e n  i n d i c a t o r s  o f  complex 

oceanographic phenomena w i t h  many subsur face m a n i f e s t a t i o n s .  

assoc ia ted  inc rease i n  t h e  c o n c e n t r a t i o n  o f  a lbacore  food organisms o r  a 

decrease i n  t h e  depth o f  water  hav ing  t h e  p r e f e r r e d  temperature f o r  a lbacore.  

F o r  these and/or o t h e r  reasons a lbacore  have been found t o  concent ra te  near 

oceanic f r o n t s  (Laurs  and Lynn 1977) and u p w e l l i n g  areas (Laurs  e t  a l .  1977). 

There may be an 
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The change i n  s u r f a c e  water  temperature o r  c o l o r  may be q u i t e  abrupt ,  

o c c u r r i n g  i n  a few yards ,  o r  i t  may be a steady b u t  gradual  change over  

severa l  m i l e s .  

may be s u b t l e  changes i n  shades o f  b l u e  o r  green t o  sharp b lue-green 

i n t e r f a c e s . -  St reaks i n  t h e  water  sur face  o r  a l i n e  o f  foam, d e t r i t u s  and 

f l o t s a m  a l s o  occur  near f r o n t s ,  and t h e r e  may be i is l icks i i  and " r i f f l e s " .  

The temperature may v a r y  by 0.5" t o  5.0" F and c o l o r  changes 

F i s h  a r e  o f t e n  found i n  c l o s e  p r o x i m i t y  t o  t h e  f r o n t  and i f  f ishermen 

n o t i c e  a change i n  t h e  s u r f a c e  temperature o r  c o l o r  they  o f t e n  spend t i m e  

work ing  t h e  area even i f  f i s h  a r e  n o t  caught on t h e  f i r s t  pass. 

f r o n t  c o n s i s t s  o f  t a c k i n g  back and f o r t h  over  t h e  area o r  r u n n i n g  a long t h e  

edge. C i r c l i n g  on o r  near  a f r o n t  may a l s o  be v e r y  p r o d u c t i v e .  

f r o n t  found i n  an area t h a t  has been producing o n l y  s c a t t e r e d  j i g  s t r i k e s  may 

r e s u l t  i n  v e r y  good catches, p a r t i c u l a r l y  i n  upwel l  i n g  areas. 

catches made by j i g b o a t s  work ing 1,000 m i l e s  o f f  o f  t h e  U.S. west c o a s t  were 

made near  t h e  f r o n t a l  boundar ies o f  t h e  T r a n s i t i o n  Zone ( a  r e g i o n  o f  m i x i n g  o f  

s u b a r c t i c  and s u b t r o p i c  waters)  and e s p e c i a l l y  where a l o o p  o r  pocket  was 

formed by t h e  f r o n t  (Laurs  and Lynn 1977) .  

Working a 

F i s h i n g  on a 

The b e s t  

Banks 

F i s h i n g  i s  o f t e n  more p r o d u c t i v e  i n  t h e  v i c i n i t y  o f  seamounts, banks and 

v a l l e y s  on t h e  ocean f l o o r .  

c u r r e n t s ,  presumably c o n c e n t r a t i n g  a lbacore  fo rage and i n c r e a s i n g  t h e  number 

o f  a1 bacore i n  t h e  area. 

Abrupt  changes i n  bottom topography a f f e c t s  

a 

I 

3 



82 

Fishermen u t i 1  i z e  t h e  a s s o c i a t i o n  o f  a1 bacore w i t h  topograph ica l  

f e a t u r e s  t o  h e l p  them f i n d  f i s h .  

v i c i n i t y  o f  those areas which h i s t o r i c a l l y  a r e  f o c a l  p o i n t s  f o r  l o c a t i n g  f i s h .  

"Landmarks o f  t h e  sea'' such as Cor tez  Bank; San Juan, Davidson and Guide 

Seamounts; t h e  1 9 5 ,  213-, 1500- and 945-fathom spots;  Monterey sea-va l ley  and 

o t h e r s  a r e  w e l l  known and marked on n a v i g a t i o n a l  c h a r t s ,  w i t h  t h e  sha l lowest  

p o i n t  o r  c o n t o u r  o f t e n  used t o  i d e n t i f y  a s p o t  f o r  r e f e r e n c e  ( F i g u r e  23) .  

E f f o r t  i s  f r e q u e n t l y  concent ra ted  i n  t h e  

F i s h i n g  may be b e s t  d i r e c t l y  over  t h e  bank, mount o r  s e a - v a l l e y  however 

i t  i s  o f t e n  severa l  m i l e s  f rom t h e  s p e c i f i c  r e f e r e n c e  p o i n t .  The e f f e c t  o f  

topograph ica l  f e a t u r e s  on c u r r e n t s  and fo rage may be more apparent  and 

i n f l u e n t i a l  i n  a f f e c t i n g  t h e  abundance o f  a lbacore  m i l e s  away f rom t h e  

f e a t u r e ,  much as a rock  i n  a stream c r e a t e s  d is tu rbances  above, bes ide  and 

be l  ow it. 

JumDers 

c 

c 

c 

Albacore jumping o u t  o f  t h e  water,  c a l l e d  " jumpers" by t h e  f ishermen i s  

t h e  most common v i s u a l  s i g n  o f  t h e i r  presence. There may be o n l y  one o r  two 

f i s h  o r  severa l  dozen over  a wide area. The f i s h  w i l l  o f t e n  c l e a r  t h e  water  

and make a smooth a r c  i n  t h e  a i r  b e f o r e  r e - e n t e r i n g  head f i r s t .  F requent ly ,  

t h e r e  i s  no o t h e r  sur face  d i s t u r b a n c e  except  t h a t  made by t h e  jumping 

a lbacore.  T h i s  phenomenon occurs o f t e n  e a r l y  i n  t h e  season and i s  e a s i l y  seen 

on f l a t  calm days. 
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It i s  d i f f i c u l t  t o  g e t  jumping f i s h  t o  b i t e  j i g s .  D i f f e r e n t  t a c t i c s  

used a r e  t r o l l i n g  near t h e  f i s h ,  c i r c l i n g  around t h e  school ,  c i r c l i n g  i n  f r o n t  

o f  t h e i r  d i r e c t i o n  o f  t r a v e l ,  s t o p p i n g  and s t a r t i n g  i n  f r o n t  o f  t h e  f i s h  o r  

combinat ions o f  these. Jumping f i s h  appear t o  be t r a v e l i n g  and i f  they  b i t e  

u s u a l l y  o n l y  one o r  two f i s h  a r e  caught.  Such meager r e t u r n s  when f i s h  can be 

seen i s  f r u s t r a t i n g ,  y e t  o c c a s i o n a l l y  a b o a t  w i l l  c a t c h  a c o n s i d e r a b l e  

q u a n t i t y  o f  f i s h  on jumpers. 

B o i l i n g  F i s h  

B o i l i n g  i n d i c a t e s  a lbacore  f e e d i n g  near t h e  sur face.  They c r e a t e  a 

d i s t u r b a n c e  on t h e  s u r f a c e  o f  t h e  water  i n d i c a t e d  by sp lashing,  f r o t h  and 

c i r c u l a r  s w i r l s .  There may be jumping f i s h  i n  t h e  school and q u i t e  o f t e n  

b i r d s  w i l l  be assoc ia ted  w i t h  t h e  school .  

T h i s  t y p e  o f  school i s  g e n e r a l l y  found d u r i n g  t h e  m i d d l e  and l a t e  season 

r a t h e r  than i n  t h e  e a r l y  season. 

i n  f a s t  and f u r i o u s  f i s h i n g  a c t i v i t y .  

i s  t o  c i r c l e  on t h e  school o r  t o  tack  back and f o r t h  on t h e  edges i f  t h e  

school i s  moving. Albacore o f t e n  remain w i t h  a c i r c l i n g  b o a t  f o r  severa l  

hours. 

These schools  t a k e  j i g s  r e a d i l y ,  r e s u l t i n g  

The most p r o d u c t i v e  t r o l l i n g  technique 

Breezers 

A school o f  f i s h  swimming near t h e  s u r f a c e  may c r e a t e  a r i p p l i n g  o f  t h e  

water  s u r f a c e  s i m i l a r  t o  t h a t  made by a breeze b lowing  on t h e  sur face.  Such a 



school i s  c a l l e d  a "breezer"  o r  

b reezer  may be seen f rom a cons 

a5 

"breez ing"  school. On a g lassy  calm 

d e r a b l e  d i s t a n c e  and l o o k i n g  f o r  t h  

day a 

S 

d i s t u r b a n c e  i s  a common method o f  l o c a t i n g  y e l l o w f i n  and s k i p j a c k  schools'. 

A lbacore do n o t  school as t i g h t l y  as e i t h e r  y e l l o w f i n  o r  s k i p j a c k  and i t  i s  

v e r y  r a r e  t o  see o r  hear  o f  a b r e e z i n g  school o f  a lbacore,  consequent ly  

a lbacore  f ishermen do n o t  depend on t h i s  method t o  f i n d  f i s h .  

B i r d s  

C e r t a i n  sea b i r d s  a r e  used t o  l o c a t e  f i s h  as they  a r e  easy t o  see, even 

Sea b i r d s  and a lbacore  feed on many o f  t h e  same organisms, i n  rough weather. 

p r i m a r i l y  crustaceans, smal l  f i s h ,  squid,  and p lankton.  A l a r g e  number o f  

b i r d s  i n  an area i n d i c a t e s  l a r g e  q u a n t i t i e s  o f  food on which a lbacore  may a l s o  

feed. 

shearwater, t e r n  and g u l l  ( F i g u r e  2 4 ) .  

The sea b i r d s  most commonly seen a r e  t h e  a l b a t r o s s ,  s torm p e t r e l ,  

A1 b a t r o s s  

The a l b a t r o s s  i s  a l a r g e  b i r d  w i t h  a wingspan o f  up t o  7 f t  and i s  o f t e n  

seen g l i d i n g  a lone j u s t  above t h e  water,  b e a t i n g  i t s  wings o c c a s i o n a l l y  t o  

c o n t i n u e  i t s  soar ing.  Two species occur  on t h e  f i s h i n g  grounds, t h e  Laysan 

and t h e  b lack- foo ted .  

upper wings and does n o t  t y p i c a l l y  f o l l o w  sh ips.  

i s  dark a l l  over  and f o l l o w s  a s h i p  f o r  days on end. 

nearshore and s i t  on t h e  water  near a d r i f t i n g  boat.  

f i s h  and s q u i d  a t  n i g h t .  A l though as many as 8 or 10 a l b a t r o s s e s  may be seen 

The Laysan occurs o f fshore ,  has a w h i t e  body w i t h  dark 

The b l a c k - f o o t e d  a l b a t r o s s  

They a r e  o f t e n  seen 

The a l b a t r o s s e s  feed on 

I 

II 

a 
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i n  t h e  same area they  do n o t  congregate ove- a lbacore  schools  and a r e  n o t  used 

t o  l o c a t e  f i s h .  

Storm P e t r e l  s 

Storm p e t r e l s  a r e  smal l  dark b i r d s ,  o f t e n  w i t h  a w h i t e  p a t c h  a t  the  base 

of  t h e  t a i l .  

o f  t h e  water.  They a r e  f r e q u e n t l y  seen f o l l o w i n g  i n  t h e  boats  wake, s i n g l y  o r '  

i n  l o o s e  groups o f  3-12, b u t  n o t  i n  l a r g e  f l o c k s .  

b i r d s "  by some members o f  t h e  f l e e t ,  a l though t h e i r  presence i s  n o t  a d e f i n i t e  

i n d i c a t i o n  o f  f i s h .  

They have a j e r k y ,  i r r e g u l a r  f l i g h t  and o f t e n  touch t h e  sur face  

P e t r e l s  a r e  c a l l e d  " tuna 

Shearwaters 

Shearwaters a r e  medium s i z e d  b i r d s  w i t h  s lender  wings and b i l l  , dark 

brown on t o p  w i t h  a w h i t e  o r  brown underside. 

c h a r a c t e r i s t i c  i s  t h e i r  f l i g h t ,  composed o f  a few deep wing beats  and then a 

'long g l i d e ,  o f t e n  t i l t e d  w i t h  one w i n g t i p  j u s t  above t h e  sur face  o f  t h e  water. 

They occur  s i n g l y  o r  i n  f l o c k s  o f  up t o  severa l  hundred b i r d s .  

T h e i r  most d i s t i n c t i v e  

Shearwaters a r e  good i n d i c a t o r s  o f  f i s h ,  p a r t i c u l a r l y  when seen i n  l a r g e  

f l o c k s .  

i n d i c a t e s  feed a t  t h e  sur face,  o f t e n  d r i v e n  t h e r e  by a lbacore  underneath. A 

f l o c k  o f  shearwaters s i t t i n g  on t h e  water m i g h t  be i n d i c a t i v e  o f  r e c e n t  

s u r f a c e  feed ing  i n  t h a t  s p o t  and t a c k i n g  through t h e  area o f t e n  r e s u l t s  i n  a 

j i g  s t r i k e .  

A l a r g e  group o f  these b i r d s  swooping and d i v i n g  over  t h e  water  

c 

c 

*r 
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Terns 

The t e r n s  have medium s ized,  s lender  bodies w i t h  l o n g  s lender  wings and 

f o r k e d  t a i l s .  T h e i r  

f l i g h t  i s  g r a c e f u l  though somewhat bouncy and they  d i v e  i n t o  t h e  water  t o  

c a p t u r e  t h e i r  food. 

t e r n s ,  l i k e  shearwaters, a r e  e x c e l l e n t  i n d i c a t o r s  o f  b a i t  near  t h e  s u r f a c e  and 

They a r e  whi te ,  w h i t e  and b lack ,  o r  brown i n  c o l o r .  

Of ten  seen i n  l a r g e  f l o c k s ,  p a r t i c u l a r l y  nearshore,  t h e  

t h e r e f o r e  p o s s i b l y  a lbacore.  

crews l o o k i n g  f o r  b a i t  i n  sha l low water. 

They a r e  v e r y  good f ishermen and a r e  watched by 

G u l l  s 

There a r e  many species o f  g u l l s ,  a l l  w i t h  square t a i l s ,  a r o b u s t  body 

and p o i n t e d  wings. 

and b l a c k .  

assoc ia ted  w i t h  a lbacore.  They w i l l  q u i c k l y  j o i n  t e r n s  and shearwaters over  

f o o d  and can be seen as they  a t tempt  t o  r o b  t h e  o t h e r  b i r d s  o r  drop o n t o  t h e  

water  t o  p i c k  up some food t h a t  was dropped. 

C o l o r a t i o n  v a r i e s  w i t h  combinat ions o f  brown, wh i te ,  g rey  

G u l l s  a r e  p r i m a r i l y  scavengers and nearshore they  may be 

B i r d  F l o c k s  

Large, t i g h t  f l o c k s  o f  b i r d s  a r e  n o t  u s u a l l y  seen u n t i l  t h e  m i d d l e  o f  

t h e  season- E a r l y  i n  t h e  season b i r d s  w i l l  be seen s i n g l y  o r  i n  smal l ,  v e r y  

l o o s e  f l o c k s .  

a t  a l l .  

Fishermen cons ider  any b i r d  l i f e  t o  be a b e t t e r  s i g n  than none 

I f  a l l  t h e  b i r d s  i n  an area f l y  i n  one d i r e c t i o n  i t  may be wise t o  
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f o l l o w  s i n c e  b i r d s  seem t o  have a way t o  communicate t h e  l o c a t i o n  o f  food. 

The b i r d s  ment ioned above a r e  o f t e n  seen i n  mixed f l o c k s  as w e l l  as 

s i n g l y .  

a r e  s i t t i n g  on t h e  water  d u r i n g  bad weather o r  a t  n i g h t .  

watch ing t h e  b i r d s  a t  sea t h e  g r e a t e r  amount o f  i n f o r m a t i o n  which can be 

obta ined.  Changes i n  f l i g h t ,  c a l l i n g  and o t h e r  behav io r  i n d i c a t e  whether a 

b i r d  i s  t r a v e l i n g ,  hunt ing,  f e e d i n g  o r  j u s t  e x e r c i s i n g  h i s  wings and can be 

d i f f e r e n t i a t e d  w i t h  a l i t t l e  exper ience. 

Large f l o c k s  a r e  i n d i c a t i v e  o f  a q u a n t i t y  o f  feed except  when they  

The more t i m e  spent  

B i r d s  work ing o v e r  a lbacore  i n d i c a t e  t h a t  t h e  a lbacore  a r e  feed ing  and 

f ishermen work t h e  school t h e  same as b o i l i n g  f i s h .  

edges o r  c i r c l e  around t h e  school a t t e m p t i n g  t o  g e t  t h e i r  j i g s  as c l o s e  t o  t h e  

f i s h  as p o s s i b l e  w i t h o u t  r u n n i n g  over  t h e  f i s h ,  as t h a t  o f t e n  p u t s  them down. 

They t a c k  around t h e  

P1 anes 

Albacore boats  f i s h i n g  nearshore sometimes make arrangements w i t h  a 

p i l o t  t o  f l y  over  t h e  f i s h i n g  area and s p o t  schools  o f  f i s h .  

commonly used by b l u e f i n  f ishermen b u t  i n f r e q u e n t l y  and u s u a l l y  on an 

o p p o r t u n i s t i c  b a s i s  by a lbacore  f ishermen. The p i l o t  i s  p a i d  a percentage o f  

what t h e  vesse ls  c a t c h  f o r  h i s  e f f o r t s .  Albacore which a r e  a t  o r  near t h e  

s u r f a c e  i n  c l e a r  water  w i l l  l o o k  l i k e  a l a r g e  dark s p o t  f rom t h e  a i r .  

exper ienced p i l o t  can l o c a t e  f i s h  and t e l l  t h e i r  d i r e c t i o n  o f  t r a v e l  as w e l l  

as t h e  q u a n t i t y  o f  f i s h  i n  t h e  school .  

T h i s  method i s  

An 
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I BOAT INSTRUMENTATION 

Many ins t rumen ts  a r e  necessary on b o t h  j i g b o a t s  and b a i t b o a t s  t o  p r o v i d e  

s a f e t y  and t o  improve t h e  b o a t ' s  a b i l i t y  t o  f i n d ,  c a t c h  and h o l d  f i s h .  

l a r g e r  t h e  vessel  g e n e r a l l y  t h e  g r e a t e r  t h e  inves tment  and t h e  more p e r i p h e r a l  

equipment i t  w i l l  c a r r y .  The f o l l o w i n g  i s  a general d e s c r i p t i o n  o f  boa t  

equipment t o  f a m i l i a r i z e  t h e  reader  w i t h  v a r i o u s  i t ems  used i n  t h e  f l e e t .  

The 

Radios 

The r a d i o ,  once cons idered an extravagance, i s  now a s tandard  p a r t  o f  

eve ry  f i s h i n g  boat. 

boa ts  f o r  t h e  exchange o f  f i s h i n g  i n f o r m a t i o n  and weather c o n d i t i o n s .  

It a l l o w s  communication w i t h  landbased s t a t i o n s  and o t h e r  

It i s  

t h e  s u r e s t  and q u i c k e s t  means o f  o b t a i n i n g  ass i s tance  i n  case o f  emergency. 

Many boats  c a r r y  d i f f e r e n t  types  o f  r a d i o s  and spare u n i t s  as backups shou ld  

one o r  another f a i l .  

be heard w h i l e  t h e  crew i s  work ing  on t h e  f a n t a i l .  

An e x t e r n a l  speaker mounted on deck a l l o w s  t h e  r a d i o  t o  

C i  t i z e n l  s Band 

A c i t i z e n ' s  band r a d i o  (CB) i s  i nexpens ive  b u t  o f  l i m i t e d  use a t  sea due 

t o  i t s  des ign  as a low powered, l i n e - o f - s i g h t  communications system. 

i n t e r f e r e n c e  due t o  s k i p  g e n e r a l l y  l i m i t s  t h e i r  e f f e c t i v e  range t o  under 10 

m i l e s  a t  sea. 

The 

The inc rease  from 23 t o  40 channels by t h e  Federal  
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Communications Commission (FCC) has a l l e v i a t e d  t h i s  problem somewhat and many 

vesse ls  use them t o  pass i n f o r m a t i o n  t o  f r i e n d s  o r  "code boats"  work ing nearby 

b u t  they  a r e  a l i m i t e d  communications source. 

g e n e r a l l y  does n o t  m o n i t o r  CB f requenc ies  so t h e  CB r a d i o  cannot  be r e l i e d  

upon i n  emergencies. 

I n  a d d i t i o n ,  t h e  Coast Guard 

V HF 

Radios which opera te  on Very High Frequency (VHF) have a maximum o u t p u t  

These a r e  t h e  most common o f  25 w a t t s  and an e f f e c t i v e  range o f  40-60 m i l e s .  

r a d i o s  i n  t h e  a lbacore  f l e e t  and a r e  a c o n s t a n t  source o f  i n f o r m a t i o n  and 

c h a t t e r  d u r i n g  t h e  f i s h i n g  season. 

channels i n  t h e  VHF range and s e t s  a r e  a v a i l a b l e  which have a l l  o r  some 

f r a c t i o n  o f  these. Channel 16 (156.8 mHz) i s  t h e  Coast Guard frequency 

reserved f o r  emergency and d i s t r e s s  messages and Coast Guard warnings o f  

dangerous seas o r  n a v i g a t i o n a l  hazards. Frequencies 162.4 mHz and 162.55 mHz 

broadcas t  cont inuous l o c a l  mar ine weather r e p o r t s  f o r  much o f  t h e  P a c i f i c  

coas t .  

updated every 6 hours.  The i n f o r m a t i o n  g i v e n  i n c l u d e s  wind v e l o c i t y  and 

d i r e c t i o n ,  wave and swe l l  h e i g h t s  and d i r e c t i o n ,  and c l o u d  cover  o r  fog. 

There a r e  55 t r a n s m i t t i n g  and 75 r e c e i v i n g  

These weather r e p o r t s  a r e  p u t  o u t  by t h e  N a t i o n a l  Weather S e r v i c e  and 

S i n g l e  S ide  Band 

The s i n g l e  s i d e  band (SSB) r a d i o  p u t s  o u t  100 t o  1000 w a t t s  o f  power 

(100 t o  200 i s  most common), and t h e  e f f e c t i v e . r a n g e  i s  severa l  thousand m i l e s  

.L* 

a 

I 
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on t h e  upper bands. Most a lbacore  f i s h i n g  vesse ls  have c r y s t a l  c o n t r o l l e d  

s e t s  work ing  on s implex f requenc ies  and u s i n g  p o p u l a r  channels. Some boats  

which work t o g e t h e r  s e l e c t  a r a d i o  f requency on which t h e y  pass i n f o r m a t i o n  

w i t h i n  t h e i r  s e l e c t  group. The more popu lar  f requenc ies  a r e  i n  t h e  4 t o  12 

mHz range and a r e  r e f e r r e d  t o  by a number - le t te r  code t h a t  corresponds t o  a 

g i v e n  frequency ( T a b l e  2 ) .  

Coast Guard f o r  emergency c a l l s .  

The frequency 2182 kHz i s  always mon i to red  by t h e  

R a d i o f a c s i m i l e  

a- 

R a d i o f a c s i m i l  e (FAX) broadcasts  o f  mar ine weather a r e  made d a i l y  on 

v a r i o u s  SSB r a d i o  f requenc ies  f o r  most o f  t h e  w o r l d ' s  oceans (NOAA, DOC 1979).  

The i n f o r m a t i o n  i s  r e c e i v e d  i n  c h a r t  form on FAX r e c o r d e r s  w i t h  b u i l t  i n  

r e c e i v e r s  o r  connected t o  t h e  SSB on t h e  vessel ,  and a r e  e a s i l y  r e a d  and 

i n t e r p r e t e d .  The c h a r t s  p r o v i d e  a n a l y s i s  o f  p ressure  systems, p rognos is  

( u s u a l l y  f o r  24 t o  48 h r s ) ,  i n d i c a t i o n s  of  storms, f o g  and r a i n  as w e l l  as 

wave/swel l /sea c o n d i t i o n  and sea sur face  temperatures.  T h i s  i n f o r m a t i o n  can 

be v a l u a b l e  i n  a v o i d i n g  storms o r  weather f r o n t a l  systems and f i n d i n g  op t ima l  

f i  sh i  ng areas. 

Radio D i r e c t i o n  F i n d e r  

Many a1 bacore vessel  s a r e  equipped w i t h  a r a d i o  d i r e c t i o n  f i n d e r  (RDF) . 
The RDF connects t o  t h e  VHF-FM r a d i o  and i n d i c a t e s  t h e  r e l a t i v e  b e a r i n g  f rom 

t h e  s h i p  o f  a t r a n s m i t t e d  s i g n a l .  RDFs f o r  s i n g l e  s i d e  band ( S S B )  r a d i o s  a r e  
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1 i m i  t e d  t o  c l o s e  range because a SSB s i g n a l  bounces o f f  t h e  atmosphere and 

t h e r e f o r e  accuracy i s  l i m i t e d .  Some RDFs m o n i t o r  a s i n g l e  f requency a t  a t i m e  

and must be swi tched manual ly  t o  another  f requency w h i l e  o t h e r s  w i l l  

a u t o m a t i c a l l y  scan severa l  f requenc ies  f o r  a s i g n a l .  Some VHF t r a n s c e i v e r s  

have a RDF b u i l t  i n t o  t h e  u n i t .  The d i r e c t i o n a l  antennae used w i t h  these 

u n i t s  a r e  mounted above a l l  o t h e r  r i g g i n g  on t h e  s h i p  t o  a v o i d  i n t e r f e r e n c e .  

The RDF p e r m i t s  t h e  o p e r a t o r  t o  l o c a t e  buoys and beacons which have 

r a d i o  t r a n s m i t t e r s  o r  t o  t r i a n g u l a t e  on land-based r a d i o  s t a t i o n s  t o  determine 

t h e  b o a t ' s  p o s i t i o n .  

c o n d i t i o n s  overheard on t h e  r a d i o  a r e  more v a l u a b l e  i f  t h e  f isherman knows 

f rom what d i r e c t i o n  o r  area t h e  i n f o r m a t i o n  i s  coming from. The RDF p r o v i d e s  

t h e  d i r e c t i o n a l  i n f o r m a t i o n  when i t  i s  n o t  i n c l u d e d  i n  t h e  t ransmiss ion .  The 

RDF a l s o  p r o v i d e s  a qu ick  b e a r i n g  on a vessel  c a l l i n g  f o r  emergency a s s i s t a n c e  

o r  a l l o w s  t h e  o p e r a t o r  t o  p r o v i d e  a heading t o  a vessel  a t t e m p t i n g  t o  l o c a t e  

him. 

F i s h i n g  i n f o r m a t i o n ,  water  temperatures and weather 

Communication Reaul a t i o n s  

Rules and r e g u l a t i o n s .  govern ing r a d i o  o p e r a t i o n  and t h e i r  enforcement 

a r e  t h e  r e s p o n s i b i l i t y  o f  t h e  Federa l  Communications Comm s s i o n  (FCC). 

vessel  which uses r a d i o  equipment must have a S h i p ' s  S t a t  on L icense f rom t h e  

FCC and t h e  o p e r a t o r  must have a c u r r e n t  3 r d  c l a s s  rad io - te lephone o p e r a t o r ' s  

l i c e n s e .  F a i l u r e  t o  conform t o  a l l  FCC r u l e s  and r e g u l a t i o n s  i s  pun ishab le  by 

f i n e s  and/or imprisonment. 

A 
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N a v i q a t i o n  

Since man f i r s t  p u t  t o  sea one o f  t h e  c o n s t a n t  problems has been t o  

determine where he i s  and how t o  g e t  f rom p o i n t  A t o  p o i n t  B once he i s  o u t  o f  

s i g h t  o f  land.  

seaman i n  f i n d i n g  h i s  way over  t h e  oceans. 

d e s c r i p t i o n  o f  those used most f r e q u e n t l y  i n  t h e  a lbacore  f l e e t  today. 

o f  t h e  f o l l o w i n g  i n f o r m a t i o n  was ob ta ined f rom D u t t o n ' s  N a v i g a t i o n  and 

P i l o t i n g  (Maloney 1978) and t h e  reader  i s  r e f e r r e d  t o  t h i s  o r  a s i m i l a r  

r e f e r e n c e  source f o r  more d e t a i l e d  i n f o r m a t i o n .  

Many systems have been developed over  t h e  y e a r s  t o  a i d  t h e  

The f o l l o w i n g  i s  a b r i e f  

Much 

Compas s 

A compass i s  t h e  pr imary  n a v i g a t i o n a  t o o l  on any vessel  and has been 

The compass g i v e s  t h e  seaman a used by seamen s i n c e  t h e  e a r l y  V i k i n g  days 

c o n s t a n t  r e f e r e n c e  p o i n t  o r  d i r e c t i o n  f rom which t h e  course o f  t h e  vessel  may 

be measured w i t h o u t  t h e  a i d  o f  v i s u a l  landmarks or c e l e s t i a l  bodies.  Two 

types  o f  compasses a r e  used w i t h i n  t h e  a lbacore  f l e e t ,  t h e  magnet ic compass 

and t h e  gyrocompass. 
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A1 1 a1 bacore vessel  s c a r r y  one o r  more magnet ic compasses, u s u a l l y  a 

good qual i ty g imhled mar ine compass encased i n  a s t u r d y  non-metal1 i c  case 

f i l l e d  w i t h  o i l  o r  some o t h e r  substance which w i l l  n o t  f reeze.  Each compass 

must be c a l i b r a t e d  ( c a l l e d  swinging)  a f t e r  mount ing t o  determine i t s  d e v i a t i o n  

f rom magnet ic N o r t h  caused by t h e  m e t a l l i c  i n f l u e n c e  o f  t h e  boat .  C a l i b r a t i o n  

should be repeated p e r i o d i c a l l y  by a t r a i n e d  t e c h n i c i a n .  T h i s  d e v i a t i o n  can 

then be combined w i t h  t h e  v a r i a t i o n  o f  magnet ic N o r t h  f rom t r u e  Nor th ,  as 

i n d i c a t e d  on c h a r t s ,  g i v i n g  a c a l i b r a t i o n  va lue  f o r  de termin ing  t h e  boats  t r u e  

course. 

Few a lbacore  boats  have a gyrocompass. Gyrocompasses p o i n t  t o  t r u e  

Nor th  and a r e  advantageous when used w i t h  automat ic  p i l o t i n g  systems, however, 

t h e y  r e q u i r e  a c o n s t a n t  power supply  and must be at tended i f  t h e  power i s  s h u t  

o f f  o r  decreased. 

Dead Reckoning 

The most f r e q u e n t  method o f  de termin ing  t h e  approximate p o s i t i o n  o f  a 

vessel  a t  any g i v e n  t i m e  i s  th rough dead reckon ing  (DR). 

accura te  f i x  f rom which t o  s t a r t ,  t h e  speed and t ime, and t h e  course fo l lowed.  

D i s t a n c e  i s  c a l c u l a t e d  f rom t h e  speed and t ime and then p l o t t e d  on t h e  course 

t r a v e l e d  f rom t h e  l a s t  known f i x  t o  g i v e  an approximate p o s i t i o n .  

t o  wind and c u r r e n t s  i s  n o t  f i g u r e d  i n  DR. 

DR r e q u i r e s  an 

D r i f t  due 
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Over s h o r t  d i s t a n c e s  and i n  t h e  absence o f  wind and c u r r e n t  dead 

reckon ing  i s  accurate,  however, e r r o r s  caused by wind, current ,and t h e  e f f e c t s  

o f  sea s t a t e  on t h e  course and speed increase w i t h  t i m e  and d is tance.  Because 

o f  t h e  i n h e r e n t  e r r o r s  o f  DR n a v i g a t i o n  i t  i s  n o t  r e l i e d  upon t o  a v o i d  nearby 

shoal s o r  1 ahdfa l  1 s. 

Char ts  

N a v i g a t i o n  c h a r t s  o f  t h e  f i s h i n g  area and c o a s t l i n e  l i k e l y  t o  be 

encountered a r e  k e p t  on board a l l  f i s h i n g  vessels .  N a v i g a t i o n a l  hazards, 

i s l a n d s ,  buoys, shore markers and anchorages a r e  i d e n t i f i e d  t o  a i d  t h e  seaman. 

The s h i p ' s  course and p o s i t i o n s  may be p l o t t e d  so t h a t  t h e  s h i p ' s  l o c a t i o n  can 

be determined a t  a g lance and f o r  f i g u r i n g  DR's .  

i d e n t i f i e d  by f ishermen as banks, sea v a l l e y s ,  o r  o t h e r  i d e n t i f y i n g  

c h a r a c t e r i s t i c s  f rom n a v i g a t i o n a l  c h a r t s  and cannot be l o c a t e d  w i t h o u t  t h e  

proper  c h a r t .  

purposes. 

Many good f i s h i n g  areas a r e  

Most c h a r t s  a l s o  have Loran l i n e s  on them f o r  n a v i g a t i o n a l  

C e l e s t i a l  N a v i g a t i o n  

Ce 

however, 

e s t  

t h e  

a1 n a v i g a t i o n  has been used by seamen f o r  hundreds o f  years ,  

advent  o f  e l e c t r o n i c  n a v i g a t i o n  equipment has reduced o r  

e l i m i n a t e d  c e l e s t i a l  n a v i g a t i o n  i n  much o f  t h e  a lbacore  f l e e t .  Most 

e l e c t r o n i c  systems a r e  more accura te  and e a s i e r  t o  use than c e l e s t i a l  

n a v i g a t i o n  and c a p t a i n s  no l o n g e r  need n a v i g a t e  by t h e  s t a r s .  
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Loran-C 

Loran (Long RAnge N a v i g a t i o n )  i s  a pu lsed hyperbol  i c  r a d i o  n a v i g a t i o n  

system u s i n g  t i m e  d i f f e r e n c e s  i n  t h e  r e c e p t i o n  o f  s i g n a l s  f rom d i f f e r e n t  

s t a t i o n s  t o  determine p o s i t i o n .  

s t a t i o n  t o  determine t h e  t i m e  de lay  between s t a t i o n s  g i v e s  a l i n e  o f  p o s i t i o n  

r e l a t i v e  t o  t h e  master s t a t i o n .  T h i s  can then be p l o t t e d  on a c h a r t  w i t h  t h e  

proper  Loran l i n e s .  

g i v e  a f i x  accura te  t o  w i t h i n  1-5 n a u t i c a l  m i l e s .  

Match ing t h e  s i g n a l s  o f  a master and s l a v e  

The i n t e r s e c t i o n  o f  two o r  more l i n e s  o f  p o s i t i o n  ' w i l l  

Loran-C operates on f requenc ies  o f  90-110 kHz and can be used t o  o b t a i n  

accura te  n a v i g a t i o n a l  i n f o r m a t i o n  over  a d i s t a n c e  o f  1200 m i l e s  f o r  

groundwaves and over  3000 m i l e s  f o r  skywaves. Loran-C uses mu1 t i p l e  p u l  se 

s i g n a l s  and r e c e i v e r s  have a b u i l t - i n  phase comparison o f  t h e  s i g n a l  which 

improves accuracy. 

Loran i s  t h e  p r i n c i p a l  means o f  n a v i g a t i o n  i n  t h e  a lbacore  f l e e t  and has 

e s s e n t i a l l y  r e p l a c e d  c e l e s t i a l  n a v i g a t i o n .  P o s i t i o n s  may be determined ' 

q u i c k l y  and t h e  use o f  t h e  system can be l e a r n e d  i n  a few hours.  

depends t o  a l a r g e  e x t e n t  on s i g n a l  s t r e n g t h  and t h e  angle o f  i n t e r c e p t  o f  t h e  

l i n e s  o f  p o s i t i o n ,  t h e  l a t t e r  b e i n g  very  impor tan t .  

Accuracy 

F i s h i n g  areas a r e  o f t e n  

descr ibed as a Loran "b lock,"  which i s  t h e  area conta ined by two p a i r s  o f  

i n t e r s e c t i n g  l i n e s  on a c h a r t .  

course as "work ing a long l i n e .  . .I' w i t h  t h e  des ignated Loran l i n e  given. 

It i s  n o t  uncommon f o r  f ishermen t o  g i v e  t h e i r  
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Omega 

The Omega n a v i g a t i o n  system was e s t a b l i s h e d  as a wor ldwide, a l l - w e a t h e r  

p o s i t i o n i n g  system work ing  on ve ry  low frequency r a d i o  waves (10.2 kHz). The 

omega system uses a phase d i f f e r e n c e  o f  con t inuous  wave r a d i o  s i g n a l s  r a t h e r  

than  t h e  t ime  d i f f e r e n c e  used by Loran. E i g h t  s t a t i o n s  t r a n s m i t  s i g n a l s  and 

accuracy i s  pu rpo r ted  t o  be w i t h i n  1 m i l e  i n  t h e  dayt ime and 2 m i l e s  a t  n i g h t .  

The Omega system has been g a i n i n g  n p o p u l a r i t y  w i t h i n  the  f i s h i n g  f l e e t  

i n  t h e  p a s t  few years ,  p r i m a r i l y  because i t  can be used s u c c e s s f u l l y  i n  areas 

where Loran p o s i t i o n s  cannot be ob ta ined  Receivers a r e  a v a i l a b l e  which g i v e  

ins tan taneous readouts  o f  l a t i t u d e  and l o n g i t u d e  a t  t h e  press  o f  a bu t ton .  

Sate1 1 i t e  N a v i g a t i o n  

S a t e l l i t e  n a v i g a t i o n  i s  now be ing  used by some f i s h i n g  vesse ls  i n  t h e  

P o s i t i o n s  a r e  determined by measuring t h e  Dopp ler  s h i f t  o f  a lbaco re  f l e e t .  

r a d i o  f requenc ies  as a s a t e l l i t e  passes overhead and runn ing  t h e  da ta  th rough 

a microprocessor.  The vessel  i s  assumed t o  have ma in ta ined  a c o n s t a n t  course 

and speed d u r i n g  t h e  s a t e l l i t e  pass and t h e  comparison o f  r e l a t i v e  mo t ion  o f  

t h e  s a t e l l i t e  and vessel  as i n d i c a t e d  by t h e  Doppler s h i f t  i s  used t o  compute 

t h e  s h i p '  s p o s i t i o n  f rom t h e  known s a t e l  1 i t e  p o s i t i o n .  

passes each change o f  t h e  v e s s e l ' s  course o r  speed i s  en te red  i n t o  t h e  

mic roprocessor  which updates t h e  vessel  ' s  p o s i t i o n  by DR. 

Between s a t e l  1 i t e  
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Accuracy on an immobi le p l a t f o r m  i s  w i t h i n  a few meters and on a vessel  

Some m a i n t a i n i n g  a c o n s t a n t  speed and course accuracy i s  w i t h i n  100 meters.  

v e s s e l s  have u n i t s  i n  which t h e  computer i s  l i n k e d  t o  t h e  gyro  compass and 

speed l o g  so course and speed a r e  updated a u t o m a t i c a l l y  and an accurate,  

updated DR p o s i t i o n  may be k e p t  between s a t e l l i t e  passes. 

n a v i g a t i o n  system may be i n t e r f a c e d  w i t h  an Omega t o  inc rease t h e  accuracy on 

a moving vessel .  

A s a t e l l i t e  

Radar 

A r a d a r  i s  an ex t remely  v a l u a b l e  p i e c e  o f  s a f e t y  equipment as w e l l  as an 

a i d  t o  n a v i g a t i o n .  

s q u a l l s  t h e  r a d a r  becomes t h e  eyes o f  t h e  boat .  

on t h  U.S. west c o a s t  i s  done i n  areas w i t h  cargo vessel  t r a f f i c ,  as w e l l  as 

severa l  hundred f i s h i n g  boats,  and a r a d a r  becomes i n v a l u a b l e  i n  keeping t r a c k  

o f  surrounding t r a f f i c .  Nearshore a radar  may p i c k  up i n d e n t i f i a b l e  c o a s t l i n e  

contours  which w i l l  a s s i s t  i n  de termin ing  t h e  boats  l o c a t i o n .  

vesse ls  have a radar ,  p a r t i c u l a r l y  i f  they  f i s h  i n  s h i p p i n g  lanes  o r  i n  areas 

where f o g  i s  common. 

On moonless o r  c loudy  n i g h t s  o r  when t h e r e  i s  f o g  o r  r a i n  

Much o f  t h e  a lbacore  f i s h i n g  

Most a lbacore  

The most p o p u l a r  s i z e  r a d a r  i s  t h e  3 cm s e t  which opera tes  on 9320-9500 

mHz and g i v e s  maximum r e s o l u t i o n  o f  b e a r i n g  and range. 

a v a i l a b l e  i n  t h e  number o f  ranges, course markers and r e s o l u t i o n .  

have a la rm systems which sound o f f  i f  c o n t a c t  i s  made w i t h i n  range and 

i n t e r c e p t  angles (up  t o  360")  s e t  by t h e  o p e r a t o r  o r  t h e  warn ing dev ice  can be 

Several  o p t i o n s  a r e  

Some r a d a r s  
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o b t a i n e d  as a separate u n i t  which connects t o  t h e  r a d a r  scope. 

b e a r i n g  o f  t h e  c o n t a c t  i s  i n d i c a t e d  on t h e  r a d a r  scope and/or on a d i g i t a l  

d i s p l a y .  These c o l l  i s i o n  avoidance systems supplement v i s u a l  observa t ion ,  

which may be s lack  d u r i n g  f i s h i n g  o p e r a t i o n s  o r  when r u n n i n g  on automat ic  

p i l o t  and can be used a t  n i g h t  w h i l e  t h e  vessel i s  d r i f t i n g  t o  warn t h e  

s l e e p i n g  crew o f  an approaching vessel .  

The r e l a t i v e  

A r a p i d  f i x  may be made w i t h  a r a d a r  by de termin ing  t h e  range and 

b e a r i n g  on an o b j e c t  w i t h  a known p o s i t i o n  such as a buoy, l i g h t s h i p ,  mountain 

o r  p o i n t  o f  land.  F i x e s  may thus  be ob ta ined a t  ranges beyond the observers 

v i s i o l l .  Rain storms show up on r a d a r  and can be t r a c k e d  a l l o w i n g  t h e  vessel  

t o  a v o i d  ,them. 

There a r e  some disadvantages t o  r a d a r  and i t s  use. There a r e  minimum 

and maximum range l i m i t a t i o n s .  

i n t e r p r e t e d  by t h e  observer.  Small boats ,  buoys and o t h e r  smal l  o b j e c t s  may 

n o t  be detected,  p a r t i c u l a r l y  i n  h i g h  seas or near shore and heavy r a i n  may 

b l o c k  t h e  r a d a r  comple te ly .  For these reasons f ishermen use t h e  r a d a r  as a 

n a v i g a t i o n a l  a i d  b u t  n o t  a s  a s u b s t i t u t e  f o r  p roper  p recaut ions  and common 

sense 

I n f o r m a t i o n  seen on t h e  scope must be 

Automat ic P i  1 o t  

A I  bacore f i s h i n g  r e q u i r e s  many hours o f  r u n n i n g  t o  and from t h e  f i s h i n g  

area, f rom one area t o  another,  and d u r i n g  t h e  f i s h i n g  o p e r a t i o n  i t s e l f .  
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J i g b o a t s  r u n  c o n s t a n t l y  w h i l e  f i s h i n g  and b a i t b o a t s  r u n  except  when stopped on 

a school o f  f i s h .  Thus t h e  s h i p  must be s teered f o r  14-16 hours  each day. 

Hand s t e e r i n g  i s  v e r y  t e d i o u s  t h e r e f o r e  most a l l  a lbacore  v e s s e l s  have some 

form o f  automat ic  p i l o t  t o  s t e e r  t h e  vessel .  

complex i ty  and v e r s a t i l i t y  b u t  t y p i c a l l y  they  h o l d  t h e  vessel  on a s e t  course 

w i th  s e n s i t i v i t y  c o n t r o l s  t h a t  a d j u s t  t h e  response t o  d i f f e r e n t  sea s t a t e s  and 

s h i p  speeds t o  min imize  under o r  oversteerage. 

crewman t o  t a k e  over ,  and many u n i t s  have a s w i t c h  which changes course l e f t  

o r  r i g h t  w h i l e  t h e  b o a t  i s  s t i l l  on p i l o t .  

c o n t r o l  on t h e  s t e r n  f o r  t h e  a u t o - p i l o t  so t h a t  t h e  vessel  may be s teered 

w h i l e  b o t h  crewmen a r e  a f t  p u l l i n g  f i s h .  A l though an automat ic  p i l o t  can 

s t e e r  t h e  vessel ,  i t  can n e i t h e r  see o b s t r u c t i o n s  n o r  s t e e r  around them and 

must be manned a t  a l l  t imes.  Crewmen on j i g b o a t s  b e i n g  r u n  remote ly  f rom t h e  

s t e r n  keep a c a r e f u l  watch t o  a v o i d  r u n n i n g  i n t o  another  vessel .  

Automatic p i l o t s  v a r y  i n  

A manual o v e r r i d e  a l l o w s  a 

T r o l l e r s  o f t e n  r i g  a remote 

Echo Sounder 

The f isherman o f t e n  needs t o  know t h e  bottom depth and topography t o  

anchor t h e  vessel ,  f i n d  a bank, c r o s s  a shoal o r  e n t e r  an unmarked harbor .  

The o l  d method o f  1 ower ing a 1 ead we igh t  w i t h  a c a l  i b r a t e d  1 i n e  over  t h e  bow 

has l o n g  been r e p l a c e d  by e l e c t r o n i c  echo sounders ( a l s o  c a l l e d  depth 

sounders, fa thometers o r  f i s h  f i n d e r s ) .  The echo sounder i s  a l s o  used t o  

l o c a t e  c o n c e n t r a t i o n s  o f  b a i t  and sub-surface a lbacore  schools  ( F i g u r e  25 ) .  



Figure 25. 
Notice t h a t  t he  paper has  been turned over and r u n  twice through t h e  r eco rde r .  

Echo sounder t r a c e  showing albacore (upper )  and anchovy ( lower ) .  
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A t ransducer  l o c a t e d  on t h e  bot tom o f  t he  vessel em i t s  a 40-90 kHz sound 

p u l s e  which t r a v e l s  downward and Rounces o f f  t he  ocean f l o o r ,  o t h e r  s o l i d  

o b j e c t s ,  a i r  b ladders  and a i r  sacs o f  f i s h ,  and back up t o  the  r e c e i v e r  on t h e  

vessel .  

f t / s e c  and the  t ime  r e q u i r e d  f o r  t h e  sound t o  reach t h e  bot tom and r e t u r n  i s  

used t o  compute t h e  d i s t a n c e  t r a v e l e d .  

dev i ce  which e m i t s  a f l a s h  on a c a l i b r a t e d  scale,  Most u n i t s  a l s o  e m i t  an 

a u d i b l e  s igna? and mark t h e  depth on hea t  s e n s i t i v e  paper f o r  a cont inuous  

record .  

The speed o f  t h e  sound pu lse  i s  assumed t o  be cons tan t  a t  4,800 

The depth i s  i n d i c a t e d  on a r e c o r d i n g  

Echo sounders a v a i l a b l e  have v a r i o u s  f requenc ies ,  s c a l e  op t i ons ,  

r e c o r d i n g  dev ices  and r e s o l u t i o n  c a p a b i l i t i e s .  

some t ype  o f  echo sounder, t h e  s o p h i s t i c a t i o n  v a r y i n g  w i t h  t h e  type  and amount 

o f  use t o  which i t  i s  t o  he p u t .  

Most  a lbacore  vesse ls  c a r r y  

Sonar 

Sonar (Sound NAv iga t i on  and Ranging) works on t h e  same p r i n c i p a l  as an 

echo sounder. 

v e r t i c a l l y  and s e t  t o  scan an a rc  up t o  360" around t h e  vessel and l o c k  on a 

t a r g e t .  Targets  a r e  d i s p l a y e d  on a cathode r a y  tube as w e l l  as s e t t i n g  o f f  an 

a u d i b l e  s i g n a l .  

saved f o r  f u t u r e  re fe rence.  

A sonar may be d i r e c t e d  f rom 0" h o r i z o n t a l l y  t o  90" down or 

Char t  d i s p l a y s  g i v e  a cont inuous  v i s u a l  r e c o r d  which can be 

I 

W 
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Specifications and avail able options are highly variable between 

different units. 

each unit with maximum ranges o f  600-1500 meters. 

40-150 kHs and power o u t p u t  i s  1 - 2  KW, 

different AC and  D C  voltages. 

There are usualiy several range scales t o  be selected on 

Operating frequencies are 

Most units will operate on severa'l 

Sona r  greatiiy enhances the capability of a vessel searching for b a i t  or 

a1 bacore by helping t o  locate subsurface schools ,  determine their  direction o f  

movement, a n d  t o  indicate school size a n d  rejative concentration. Baitboats 

use sonar when " w a l k i n g "  a school o f  albacore t o  fo l low the largest  

concentration o f  fish within the school as Si-, moves. Many times albacore are 

located on the sonar and  b r o u g h t  t o  the surface with b a i t  when they will no:, 

st r ike a j i g  and would therefore have been missed. 

Sea Temperature -I__-- Gauges 

Variations in surface and  subsurface water temperatures are often 

indicative of  environmental factors which affect  availabil i ty and  fishing 

success. Albacore tagged with ultrasonic transmitters and tracked as  they 

moved t h r o u g h  coastal waters congregate near upwelling fronts a n d  respond t e  

variations i n  sea surface temperature (Laurs, Yuen, and  Johnson, 19771,  

A1 bacore catches made several hundred miles offshore were significantly higher 

i n  Transition Zone waters delineated by specific subsurface thermal 

characterist ics ( laurs  and  Lynn, 7977) .  The optima! surface temperature 

preference o f  albacore ranges from 58" t o  70" F.  (14.4"-21.1" 6; Clernens, 
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1961) , and most a r e  caught  i n  waters  w i t h  s u r f a c e  temperatures o f  62" t o  66" F 

(16.7"-18.9" C). 

Fishermen i n  search o f  a lbacore  c l o s e l y  m o n i t o r  t h e  sea s u r f a c e  

temperature.  

t h e r m i s t o r  w i t h  approx imate ly  - + 0.1" F s e n s i t i v i t y  p laced i n  t h e  sea water  

i n t a k e  o r  l e s s  commonly on t h e  kee l  o r  through t h e  h u l l .  The temperature i s  

read on a gauge p laced i n  t h e  wheelhouse and a paper r e c o r d e r  may be used t o  

keep a cont inuous r e t r i e v a b l e  record.  

where they  may be e a s i l y  checked. A mercury thermometer may be used t o  

c a l i b r a t e  t h e  t h e r m i s t o r ,  however, t h e  requi rement  f o r  a c o n s t a n t  readout  o f  

temperature prec ludes  t h e i r  use as t h e  pr imary  source o f  temperature 

measurements. 

Sur face water  temperature i s  o f t e n  measured by an e l e c t r i c  

Both t h e  gauge and r e c o r d e r  a r e  l o c a t e d  

Subsurface Temperature 

Subsurface temperatures a r e  measured by expendable bathythermographs 

(XBTs) , a mechanical bathythermograph (BT), o r  a t h e r m i s t o r  on a marked cable.  

An XBT system c o n s i s t s  o f  a launcher  which i s  hand h e l d  o r  f i x e d ,  a 

recorder ,  and t h e  expendable probes. 

t h e r m i s t o r  i n  t h e  head o f  t h e  probe as t h e  probe drops through t h e  water  a t  a 

known r a t e .  An e l e c t r i c a l  s i g n a l  t r a v e l s  f rom t h e  probe t o  t h e  launcher  v i a  a 

f i n e  w i r e  and then by c a b l e  t o  t h e  r e c o r d e r  where temperature versus depth i s  

recorded on pressure  s e n s i t i v e  paper. 

The temperature i s  measured by a 

A v a r i e t y  o f  temperature and depth 
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scales are available, w i t h  the probe type and recorder paper being matched. 

The most popular scale i n  the albacore fishery measures temperatures from 30" 

to  95" F a t  depths from 0 t o  1500 f ee t  or a metric scale o f  -2" t o  33" C and 0 

t o  450 meters. 

A mechanical BT i s  lowered and raised on a cable while the s h i p  i s  

underway or stopped. 

smoked or gold plated g la s s  s l ide and then read w i t h  the a i d  of a calibrated 

magnifying viewer. 

Temperature and-depth are  etched on the surface of a 

When the s h i p  i s  stopped, an e lec t r ic  thermistor may be lowered on a 

The readout f o r  the thermistor i s  cable marked a t  designated lengths. 

typically on a gauge b u t  may also be on a recorder. 
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CARE OF THE FISH 

Once the albacore are caught they must be properly cared fo r  t o  avoid 

loss due t o  spoiled or damaged fish.  Fish are n o t  ? e f t  on deck any longer 

t h a n  necessary a n d  a t  the f i r s t  opportunity are rinsed with a deck hose t o  

remove blood ,  slime and loose scales before beSng placed in the refrigerated 

h o j d .  Some vessels use a conveyor be l t  which carr ies  the fish from the deck t o  

a c n u t e  O T  the well i n  which they are t o  be placed, thus eliminating 

cr?rrsider*ahi e hand I abor ,  

Refrigeration 

Re Fr igera t i  on methods f o r  hol d i n g  f i  sh ha3 ci improl ed immensely over the 

p a s t  few decades, Most albacore boats freeze the f i s h  in the round  u s i n g  one 

o v a  ~t combina t ion  o f  Lne following: refrigerated br’l”ne, spray brine, 

refrigerated co i l s  and  plates,  o r  blower (b l a s t )  freezing. Only a sma2; 

proportior: o f  the albacore vessels use ice t o  h o l d  the fisn until they get 

r ’ r l to  por” ,  Each systew i s  designed for the vessel and  differs  i n  the size a n d  

complexity of  the equipment.’. 

resul t  ir; differences in the quality of  the fish when they are unloadea. 

S e ; e c t i o ~  o f  a system depends on cost ,  b o a t  and  n o l d  s ize ,  fishing method, 

Variations in refrigeration design and iise 

‘The design and constructior? o f  a refrigeration system can be accom- 
Iished by referring t o  a handbook on the subject (5.g. Special Report 
488 on marine refrigeration p u t  o u t  by Oregon State University, 19773.  
Other information sources are the local library or companies dealing i n  
refrigeration supplies a n d  equipment. 
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f i s h i n g  area, and a p p l i c a b i l i t y  t o  o t h e r  types  o f  f i s h i n g .  

Most f i s h  r e f r i g e r a t i o n  systems use a f r e o n  r e f r i g e r a n t  w i t h  a s m a l l  

percentage o f  boats  u s i n g  ammonia. Heat l o s s  f rom opening t h e  hatch,  a i r  and 

water  temperature,  and i n s u l a t i o n  must be taken i n t o  account i n  t h e  des ign o f  

t h e  system. 

M a t e r i a l s  should be chosen c a r e f u l l y  i n  d e s i g n i n g  a system. Some 

s y n t h e t i c  foam m a t e r i a l s  used f o r  h o l d  i n s u l a t i o n  e m i t  a t o x i c  gas when they  

burn.  Copper o r  cupron icke l  p i p e  i s  t o  be avoided i n  areas where i t  w i l l  

c o n t a c t  b r i n e ,  such as i n  c h i l l e r s  o r  c o i l s  as copper i o n s  can be t o x i c  and 

may d i s c o l o r  t h e  f l e s h  o f  t h e  f i s h  (OSU Rep. 1977). 

I c e  

The a lbacore  boats  i n  t h e  e a r l y  1900s which made t r i p s  o f  more than one 

day c a r r i e d  chipped i c e  t o  keep t h e  f i s h  f rom s p e i l i n g .  

r e f r i g e r a t i o n  boats  t h a t  wished t o  make l o n g e r  t r i p s  added r e f r i g e r a t i o n  c o i l s  

t o  t h e i r  h o l d s  so t h a t  t h e  i c e  would l a s t  l o n g e r .  

v e s s e l s  which make s h o r t  t r i p s  o f  1 o r  2 weeks and c a r r y  up t o  10 t o n s  o f  

f i s h .  

r u n  a l a r g e  r e f r i g e r a t i o n  system. 

With t h e  advent o f  

I c e  i s  s t i l l  used by smal l  

I c e  i s  cheap and r e q u i r e s  n e i t h e r  t h e  room n o r  equipment necessary t o  
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B lock  i c e  i s  shaved o r  chipped and loaded i n t o  t h e  h o l d  o f  t h e  vessel  

F i s h  a r e  k e p t  i n  b i n s  i n  t h e  h o l d  t o  p reven t  them from 

The h e i g h t  o f  t h e  b i n s  i s  ad jus ted  by 2 x 6" boards f i t  i n t o  

p r i o r  t o  the  t r i p .  

s l i d i n g  around. 

s l o t s  on t h e  f r o n t  o f  t he  b in .  

o u t  o f  a b i n  and p l a c e  i t  on deck o r  t o  t h e  s i d e  o f  t h e  hold.  

b e l l y  down i n  t h e  b i n  and covered w i th  3 t o  5"  o f  i c e  a f t e r  which t h e  n e x t  row 

i s  l a i d ,  head t o  t a i l  w i t h  t h e  p rev ious  row, and so on u n t i l  a l l  f i s h  a r e  

covered. 

p reven t  c r u s h i n g  t h e  sma l le r  f i s h .  

f t  deep, o the rw ise  t h e  f i s h  on t h e  bottom w i l l  s p l i t  and t h e  cannery w i l l  

r e j e c t  them. 

To p u t  f i s h  down t h e  crewmen shovel t h e  i c e  

F i s h  a r e  l a i d  

I d e a l l y ,  f i s h  a r e  stacked w i t h  t h e  l a r g e s t  f i s h  on t h e  bottom t o  

Large f i s h  a r e  n o t  stacked g r e a t e r  than 3 

A lbacore  may be k e p t  i n  t h i s  manner f o r  2 weeks, p o s s i b l y  longer .  The 

amount o f  t i m e  t h e  f i s h  w i l l  keep depends a l o t  on t h e  s i z e  o f  f i s h ,  small 

f i s h  keeping b e t t e r  than l a r g e  f i s h .  

much hea t  t o  l o s e  so i c e  l a s t s  l onger ,  and i f  more i c e  i s  p laced between t h e  

f i s h  i t  may ex tend t h e  l e n g t h  o f  t i m e  they  can be kept .  

w i l l  extend t h e  l i f e  o f  t h e  i c e  by severa l  days and p e r m i t  l o n g e r  t r i p s .  

F i s h  f rom c o l d e r  water do n o t  have as 

R e f r i g e r a t e d  c o i l s  

I c e  i s  s imp le  and e f f e c t i v e  f o r  s h o r t  t r i p s ;  however, i t  has severa l  

disadvantages. 

ca re  f o r  t h e  ca tch ,  w i t h  severa l  hours r e q u i r e d  t o  p r o p e r l y  i c e  a l a r g e  ca tch .  

It g r e a t l y  i nc reases  t h e  amount o f  f i s h  hand l i ng  necessary t o  

The m e l t i n g  i c e  and f i s h  b lood  must be c o n s t a n t l y  pumped over t h e  s i d e  and 

The l e n g t h  o f  t h e  f i s h i n g  t r i p  i s  l i m i t e d  by t h e  makes a mess o f  t h e  hold.  

speed a t  which t h e  i c e  me l t s ,  whether o r  n o t  f i s h  a r e  be ing  caught. 

remain somewhat s o f t  and can s p l i t ,  making them unacceptable t o  t h e  cannery. 

The f i s h  
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The c o s t  o f  t he  i c e  i s  a r e c u r r i n g  expense. 

The p l a c i n g  o f  r e f r i g e r a t e d  c o i l s  i n  the  h o l d  reduces t h e  l o s s  o f  i c e ;  

t h e  c o i l s  s e r v i n g  t o  keep t h e  temperature below f r e e z i n g  w h i l e  t h e  i c e  removes 

t h e  heat  f rom the  f i s h .  However, t h i s  a l s o  presents  some problems. Mo is tu re  

f rom t h e  i c e  and f i s h  which c o l l e c t s  as f r o s t  o r  i c e  on t h e  c o i l s  reduces 

t h e i r  e f f i c i e n c y .  Me l ted  i c e  and b lood  which f reezes  on deck c o i l s  and around 

t h e  f i s h  r e q u i r e s  t h e  r e f r i g e r a t i o n  t o  be tu rned  o f f  a couple o f  days p r i o r  t o  

t h e  removal o f  t h e  f i s h  o r  they  cannot  be separated. 

t h e  c o i l s  i s  ve ry  d i f f i c u l t .  

A l s o ,  c l e a n i n g  around 

B r i n e  

I n  the  e a r l y  days o f  b a i t  f i s h i n g  t h e  l a s t  f i s h  caught were p u t  i n t o  the  

b a i t  w e l l s  and b a i t  tanks  on deck. Sea water  was r u n  th rough a c h i l l e r  and 

pumped through t h e  tanks  t o  keep t h e  f i s h  cool  (Gods i l  1938). T h i s  process 

was so successfu l  t h a t  w e l l s  were conver ted t o  w a t e r t i g h t  compartments, 

a d d i t i o n a l  p i p i n g  and r e f r i g e r a t i o n  was added and t h e  e n t i r e  c a t c h  was h e l d  i n  

b r i n e  ( P e t r i c h  1955).  Some a lbacore  vesse ls  now use b r i n e  ho lds  t o  f reeze  

t h e i r  catch.  Smal ler  boats  which cannot  handle t h e  we igh t  o f  an a l l - b r i n e  

system may u t i l i z e  a smal l  b r i n e  tank on deck t o  coo l  t h e  f i s h  be fo re  h o l d i n g  

them w i t h  another  system. 
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Water conducts h e a t  q u i t e  w e l l  and f i s h  immersed i n  c o l d  b r i n e  l o s e  heat  

q u i c k l y .  

add s a l t  t o  t h e  water  t o  form a " b r i n e "  s o l u t i o n .  The amount o f  s a l t  r e q u i r e d  

depends on t h e  temperature des i red.  

r e q u i r e s  a 17% b r i n e  s o l u t i o n .  

To coo l  s a l t  water  below i t s  f r e e z i n g  p o i n t  o f  27"  F t h e  f ishermen 

To reach a f r e e z i n g  p o i n t  o f  8" t o  10" F 

The w a t e r t i g h t  w e l l s  a r e  e n c i r c l e d  w i t h  c o i l s  which cool  t h e  b r i n e .  

Pumps c i r c u l a t e  t h e  b r i n e  f rom bottom t o  t o p  t o  e l i m i n a t e  " h o t  spots"  among 

t h e  f i s h .  

a l a r g e  q u a n t i t y  o f  f i s h  ext remely f a s t .  Once t h e  w e l l  i s  f u l l  and t h e  f i s h  

a r e  f r o z e n  t h e  b r i n e  i s  pumped over  t h e  s i d e  t o  l i g h t e n  t h e  vessel .  

r e f r i g e r a t i o n  c o i l s  keep t h e  f i s h  f r o z e n  f o r  t h e  remainder o f  t h e  t r i p .  

t o  un loading,  warm b r i n e  i s  pumped through the  w e l l  t o  thaw t h e  f i s h  so they  

do n o t  s t i c k  together .  

The b r i n e  i s  coo led  p r i o r  t o  t h e  a d d i t i o n  o f  t h e  f i s h  and w i l l  cool 

The 

P r i o r  

The g r e a t e s t  advantages t o  b r i n e  a r e  t h a t  t h e r e  i s  a minimal amount o f  

f i s h  h a n d l i n g  r e q u i r e d  and l a r g e  q u a n t i t i e s  o f  f i s h  can be f r o z e n  q u i c k l y  and 

e f f i c i e n t l y .  

a d d i t i o n a l  c o i l s ,  p i p i n g  and machinery. The we g h t  o f  t h e  b r i n e  system 

r e q u i r e s  a vessel  w i t h  s u f f i c i e n t  d isp lacement  o m a i n t a i n  s t a b i l i t y .  

Excess ive s a l t  p e n e t r a t i o n  i n  t h e  f i s h  may make them unaccepta le  t o  t h e  

cannery; however t h i s  i s  u s u a l l y  caused by improper thawing o f  t h e  f i s h .  

The disadvantages a r e  i n  t h e  l o s s  o f  space u t i l i z e d  f o r  t h e  

C o i l s  and P l a t e s  

Once r e f r i g e r a t e d  c o i l s  were i n t r o d u c e d  t o  reduce t h e  loss  o f  i c e  t h e  

am 
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n e x t  s t e p  was t o  i nc rease  t h e  number o f  c o i l s  and e l i m i n a t e  t h e  need f o r  i c e  

e n t i r e l y .  P l a t e s  a t tached  t o  t h e  c o i l s  t o  form a b o x - l i k e  a f f a i r  a r e  a l s o  

used, o f t e n  f i l l e d  w i t h  a s o l u t i o n  which c o o l s  t o  p r o v i d e  a g r e a t e r  hea t  s ink .  

The p l a t e s  a r e  e a s i e r  t o  c l e a n  than c o i l s ,  however, a l e a k  i n  a c o i l  i n s i d e  

t h e  p l a t e s  i s  d i f f i c u l t  t o  de tec t .  

C o i l s  and p l a t e s  a r e  r e s t r i c t e d  t o  small  ho lds  because a i r  i s  a poor  

conductor  o f  heat .  To improve t h e  f r e e z i n g  e f f i c i e n c y ,  fans  may be i n s t a l l e d  

t o  i nc rease  a i r  c i r c u l a t i o n  around them. 

A l though t h i s  f r e e z i n g  system e l i m i n a t e s  t h e  need f o r  i c e  and does n o t  

have t h e  we igh t  o f  a b r i n e  system i t  s t i l l  has severa l  drawbacks. The f i s h  

s t i l l  r e q u i r e  a g r e a t  deal o f  hand l i ng  t o  spread them o u t  and then s tack  them 

once they  a r e  f rozen.  I f  t h e  f i s h  a r e  s tacked w h i l e  warm, t h e  f i s h  i n  t h e  

c e n t e r  w i l l  n o t  f reeze  r a p i d l y  and may a c t u a l l y  be i n s u l a t e d  by t h e  f r o z e n  

f i s h  on t h e  o u t s i d e  so t h a t  those i n s i d e  can decompose. 

accommodate o n l y  a small  number o f  f i s h  a t  a t ime  so f o l l o w i n g  a l a r g e  c a t c h  

i t  becomes necessary t o  p u t  more f i s h  down every  few hours u n t i l  t h e  e n t i r e  

c a t c h  has been f rozen.  

loss o f  we igh t  a t  dockside. 

The system w i l l  

There i s  some dehydra t i on  o f  t h e  f i s h  r e s u l t i n g  i n  a 

S ince  f i s h  a r e  f r o z e n  separa te l y  they  remain i n  ve ry  good c o n d i t i o n .  

i s  a l s o  p o s s i b l e  t o  "g laze"  t h e  f i s h .  

i n  f r e s h  water  which covers  them w i t h  a t h i n  l a y e r  o f  i c e ;  improv ing  t h e i r  

keeping q u a l i t y  and marketabi1 i t .y  by reduc ing  dehydra t ion .  G1 az ing  i s  n o t  

commonly done w i t h  a lbacore  b u t  l's used w i t h  salmon and o t h e r  species.  

It 

G laz ing  c o n s i s t s  o f  d i p p i n g  f rozen  f i s h  
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Blower o r  B l a s t  Freez ing  

I n  b l a s t  f r e e z i n g  a i r  i s  ducted through a super-cooled c h i l l e r  and blown 

o u t  i n t o  t h e  hold.  T h i s  super-cooled a i r  f reezes  f i s h  more r a p i d l y  than c o i l s  

and fans  b u t  t h e  f i s h  must s t i l l  be spread o u t  f o r  f r e e z i n g  and stacked l a t e r .  

The c o i l s  a r e  e l i m i n a t e d ,  i n c r e a s i n g  h o l d  space and removing areas where 

blood, sca les  and s l i m e  w i l l  accumulate and be d i f f i c u l t  t o  c lean.  

The q u a l i t y  o f  t h e  f i s h  i s  good a l though dehydra t ion  can be excess ive 

and " f r e e z e r  burn' '  can occur  i n  f i s h  h e l d  f o r  l o n g  per iods .  Large q u a n t i t i e s  

o f  f i s h  can be handled e a s i e r  i f  a small  b r i n e  tank i s  used t o  remove much o f  

t h e  heat  f rom t h e  f i s h  b e f o r e  they a r e  p u t  down i n  t h e  hold.  

Spray B r i n e  

An a l t e r n a t e  method o f  u s i n g  b r i n e  t o  coo l  t h e  f i s h  i s  t o  spray t h e  f i s h  

w i t h  super-cooled b r i n e .  

f i s h  because t h e  b r i n e  c i r c u l a t e s  over  t h e  f i s h  and removes h e a t  e f f e c t i v e l y .  

Spray b r i n e  avo ids  t h e  a d d i t i o n a l  we igh t  acqu i red  when u s i n g  f u l l  b r i n e  w e l l s  

and has proven q u i t e  s a t i s f a c t o r y  f o r  .j i g b o a t s  and small  b a i  t b o a t s  which c a r r y  

up t o  3 5  t o  40 t o n s  o f  f i s h .  

Spray b r i n e  systems can handle a l a r g e  q u a n t i t y  o f  
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The b r i n e  i s  coo led  as i t  runs  over evapora tor  c o i l s  p laced i n  t h e  

bottom o f  t h e  h o l d  and covered w i t h  a screen. 

used because i t  i s  l e s s  prone t o  c log ,  sucks t h e  b r i n e  f rom t h e  bottom o f  t h e  

h o l d  and pumps i t  through PVC p i p e  runn ing  a long  t h e  overhead i n  t h e  hold.  

The PVC p i p e  i s  equipped w i t h  severa l  spray heads l o c a t e d  such t h a t  a l l  o f  t h e  

h o l d  i s  covered by t h e  b r i n e  as i t  sprays ou t .  

between the  pump and t h e  spray heads so they  a r e  n o t  c logged w i t h  f i s h  sca les ,  

s k i n  and o t h e r  d e b r i s  p i cked  up from t h e  bottom o f  t h e  hold.  

An open- impe l le r  t ype  pump, 

A f i l t e r  should be i n s t a l l e d  

One problem t h a t  f r e q u e n t l y  develops w i t h  spray b r i n e  i s  foaming. 

Decreasing t h e  pressure  th rough t h e  spray heads may take  c a r e  o f  t h e  problem. 

A l though expensive, commercial de-foamers a r e  made which decrease o r  s top  

foaming when added t o  t h e  b r i n e .  

cheaper t o  use. 

Regular cook ing  o i l  a l s o  works and i s  

A1 bacore he1 d i n  a spray b r i n e  system a t  10" t o  20" F remain i n  good 

shape. 

t o  28" F so they  d o n ' t  s t i c k  toge the r .  

b r i n e  system may a l s o  be used t o  c h i l l  t h e  l o a d  w i t h o u t  f r e e z i n g ,  making i t  

appl i c a b l  e t o  o t h e r  f i s h e r i e s .  

It i s  e a s i e r  t o  unload t h e  f i s h  i f  t h e  temperature i s  r a i s e d  t o  27" 

By decreas ing  t h e  s a l t  c o n t e n t  a spray 

ANTI-ROLLING EQUIPMENT 

As a boa t  d r i f t s  i t  n a t u r a l l y  o r i e n t s  i t s e l f  p a r a l l e l  t o  t h e  swel l  and 

r i d e s  i n  t h e  t rough.  T h i s  o r i e n t a t i o n  maximizes t h e  r o l l  o f  t h e  vessel  as 

each swe l l  passes. The r o l l i n g  o f  an a lbacore  b o a t  i s  rough on t h e  vessel ,  
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crew and equipment. To decrease t h i s  wear and t e a r  most a lbacore  boats  use 

one o r  more o f  t h e  f o l l o w i n g  methods t o  decrease r o l l .  

F1 oDDer StoDoers o r  S t a b i l i z e r s  

The " f l o p p e r  s topper "  g e t s  i t s  name because i t  i s  used t o  decrease o r  

" s t o p "  t h e  vessel  f rom r o l l i n g  o r  " f l o p p i n g "  f rom s i d e  t o  s ide.  F lopper  

s toppers a r e  meta l ,  t r i a n g u l a r  depressors hung over  t h e  s ides  o f  t h e  vessel  

f rom the  o u t r i g g e r s  o r  d a v i t s ,  one on each s ide,  and s u f f i c i e n t l y  deep t o  

p revent  them f rom c l e a r i n g  t h e  water  when t h e  s h i p  r o l l s .  

A s  t h e  b o a t  r o l l s  

keep t e n s i o n  on t h e  cha 

s i  de o r i e n t s  h o r i z o n t a l  

on 

amp 

t h e  

t h e  u n i t  on t h e  downward s i d e  drops f a s t  enough t o  

n t o  which i t  i s  a t tached w h i l e  t h e  u n i t  on t h e  upward 

y and presents  maximum surface area t o  t h e  upward p u l l  

t s  chain.  

i t u d e  o f  t h e  r o l l i n g  mot ion.  

depressors reverse  t h e i r  r o l e s .  These u n i t s  a r e  used when d r i f t i n g  a t  

T h i s  causes c o n s i d e r a b l e  drag which reduces t h e  speed and 

As t h e  vessel  r o l l s  t h e  o p p o s i t e  d i r e c t i o n  

n i g h t  o r  when r u n n i n g  a t  s low speed i n  rough weather. 

Steadying Sai  - 1 

home vesse ls  employ a s a i l  t o  decrease t h e  r o l l  o f  t h e  vessel  ( F i g u r e  

1. A s teady ing  s a i l  catches t h e  wind and ho lds  t h e  vessel  over  i n  a "s teady"  

p o s i t i o n  l i k e  a. s a i l b o a t .  When t h e r e  i s  no wind t h e  s a i l  may be lowered t o  

keep i e  f rom f l a p p i n g .  Steadying s a i l s  p r e s e n t  a g r e a t e r  sur face  area t o  t h e  

wind arid thus inc rease wind d r i f t  which must be taken i n t o  c o n s i d e r a t i o n  when 



f i g u r i n g  courses and p a r t i c u l a r l y  when d r i f t i n g  a t  n i g h t  near o t h e r  vesse ls  o r  

land.  It i s  n o t  unusual f o r  a vessel  t o  d r i f t  25  t o  30 m i l e s  a t  n i g h t  due t o  

wind and/or c u r r e n t s ,  even w i t h o u t  a s a i l .  

Sea Anchor 

vessel ,  b u t  by o r i e n t i n g  t h e  vessel  so t h a t  t h e  bow 

wind and swe l l .  It i s  used a t  n i g h t  when f i s h i n g  i s  

d r i f t i n g  i n  rough weather. 

A sea anchor decreases vessel  r o l l  , n o t  by s lowing  t h e  r o l l  o f  t h e  

n t e d  towards the 

f o r  t h e  day o r  when 

s PO 

done 

The most common form o f  sea anchor i s  a parachute deployed so t h a t  t h e  

c h u t e  i s  open i n  t h e  water,  w i t h  t h e  shrouds a l l  connected t o  a l i n e  a t tached 

t o  t h e  bow o f  t h e  vessel .  

p u l l s  on t h e  anchor, which r e s i s t s  o r  drags i n  t h e  water  and thus  p u l l s  on t h e  

bow and o r i e n t s  i t  up s w e l l .  A s l a c k  t r i p  l i n e  a t tached t o  t h e  t o p  o f  the 

parachute a l l o w s  i t  t o  be c o l l a p s e d  and p u l l e d  i n  e a s i l y .  

As t h e  vessel  i s  pushed by t h e  wind and s w e l l ,  i t  

The sea anchor decreases d r i f t  due t o  wind, swe l l  and c u r r e n t s .  Vessels 

which use them a r e  supposed t o  be c a r e f u l  n o t  t o  d r i f t  downswell o r  downwind 

o f  a nearby b o a t  which does not .  

EMERGENCIES 

D e s p i t e  t h e  wishes and b e s t  e f f o r t s  o f  t h e  v e s s e l ' s  c a p t a i n  and crew 

emergency s i t u a t i o n s  do occur  such as a medical .problem, a major  mechanical 
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breakdown o r  t a k i n g  on water.  

dangers when t h e y  occur. 

Many s teps can be taken t o  min imize  these 

Medical  

A f i s h i n g  b o a t  i s  a p l a t f o r m  which i s  c o n s t a n t l y  r o l l i n g  and p i t c h i n g ,  

even i n  calm seas. Working w i t h  l i n e s ,  w i r e ,  hooks, and h a n d l i n g  f i s h  

produces c u t s  and scrapes. Even a f t e r  a c q u i r i n g  ''sea l e g s "  t h e r e  i s  a 

p r o p e n s i t y  t o  bounce o f f  o f  o b s t r u c t i o n s .  A l l  v e s s e l s  c a r r y  a medical  k i t  

which has a n t i s e p t i c s  and bandages t o  keep smal l  con tus ions  and l a c e r a t i o n s  

f rom becoming i n f e c t e d  and a major  problem. 

t h e i r  v u l n e r a b i l i t y  i n  t h e  event  o f  a ma jor  medical  emergency a t  sea. Many o f  

them take  courses i n  emergency medica l  t r e a t m e n t  and/or have a book d e s c r i b i n g  

d isease symptoms and emergency t r e a t m e n t  so t h a t  they  c a n - h e l p  someone u n t i l  

p roper  medica l  a s s i s t a n c e  can be obta ined.  

Fishermen a r e  q u i t e  aware o f  

There i s  a medical  k i t  now on t h e  market  which c o n t a i n s  a book 

d e s c r i b i n g  d isease symptoms and medical  s i t u a t i o n s  as w e l l  as t rea tments  such 

as a n t i b i o t i c s ,  sedat ives ,  o t h e r  medic ines and s u r g i c a l  supp l ies .  Simple y e t  

d e t a i l e d  i n s t r u c t i o n s  d e s c r i b e  what t o  do u n t i l  p r o f e s s i o n a l  h e l p  can be 

obta ined.  

aware o f  t h e  c o n t e n t s  o f  t h e  k i t  and can p r o v i d e  ass is tance.  

The k i t  a l s o  has t h e  phone number o f  a d o c t o r  o r  h o s p i t a l  t h a t  i s  
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Breakdown 

On most a lbacore  boats  t h e  c a p t a i n  i s  r e s p o n s i b l e  f o r  t h e  engines, 

genera tor  and r e f r i g e r a t i o n  equipment, a l though l a r g e  b a i t b o a t s  may c a r r y  an 

engineer.  

vesse ls  more o f t e n  than n o t .  One c h a r a c t e r i s t i c  o f  a l l  a lbacore  boats  i s  t h e  

l a c k  o f  adequate space t o  s t o r e  p r o v i s i o n s ,  f i s h i n g  equipment, b o a t  equipment 

and a l l  t h e  t o o l s  and spare p a r t s  t h a t  may be requ i red .  I n  p r e p a r a t i o n  f o r  a 

t r i p  o f  many weeks d u r a t i o n  and p o s s i b l y  hundreds o f  m i l e s  f rom p o r t ,  t o o l s ,  

p a r t s  and r e p a i r  equipment a r e  s e l e c t e d  f o r  t h e i r  u t i l i t y  and probab le  need. 

I f  t h e  proper  p a r t  cannot  be f i x e d  o r  rep laced a t  sea an a t tempt  w i l l  be made 

t o  make one, o r  c i rcumvent  t h e  m a l f u n c t i o n  t o  keep t h e  equipment running.  I f  

t h e  vessel  i s  t o t a l l y  d i s a b l e d  another  f i s h i n g  vessel ,  a commercial tug,  o r  

t h e  Coast Guard may have t o  tow i t  i n .  

The phrase " n e c e s s i t y  i s  t h e  mother o f  i n v e n t i o n "  f i t s  f i s h i n g  

S a f e t y  Equipment 

An a u d i b l e  b i l g e  a larm which can be heard th roughout  t h e  s h i p  p revents  

t h e  b o a t  f rom t a k i n g  on water  w i t h o u t  t h e  c r e w ' s  knowledge. 

f o r  o i l  p ressure  and temperature p r o t e c t  t h e  engine. 

o f f  o f  t h e  main engine i s  g e n e r a l l y  a v a i l a b l e  and hand pumps a r e  used t o  

supplement t h i s  pump o r  f o r  use i f  t h e  engines f a i l .  

S i m i l a r  alarms 

A b i l g e  pump which runs  



L 

a r e  eas 

room o r  

e x t i  ngu 

from ou 

, - ,  
I I i. 

F i r e  e x t i n g u i s h e r s  of  t h e  d r y  chemica? : . p  COq t y p e  a r e  p laced where they  

l y  a c c e s s i b l e  i n  case o f  e l e c t r i c a l  51" chemical f i r e s  i n  t h e  engine 

g a l l e y .  Some o f  t h e  l a r g e r  boats  i n s t a l ?  an automat ic  f i r e  

sh ing  system which covers t h e  e n t i r e  engine room and can be s e t  o f f  

s i d e  t h e  room. 

Boats c a r r y  a s k i f f  and/or l i f e  r a f t  which w i l l  accommodate t h e  crew i n  

t h e  event  t h a t  t h e  b o a t  should go down o r  appear t o  be i n  imminent danger o f  

d o i n g  so. There a r e  many l i f e  r a f t s  on t h e  market  which a r e  s e l f - i n f l a t i n g  and 

some which w i l l  r e l e a s e  themselves from a s i n k i n g  vessel  and r i s e  t o  t h e  

sur face .  S u r v i v a l  equipment c a r r i e d  on t h e  vessel  i n c l u d e s  f r e s h  water,  

energy food, a k n i f e ,  s i g n a l  f l a r e s ,  w h i s t l e ,  m i r r o r ,  s t r o n g  l i g h t  (xenon 

s t r o b e s  a r e  p o p u l a r ) ,  r a d a r  r e f l e c t o r  (on  v e s s e l ' s  mast) ,  b l a n k e t s ,  t a r p  o r  

p l a s t i c  cover,  and r a d i o  s i g n a l  dev ice,  a l l  o f  which a r e  u s u a l l y  k e p t  w i t h  t h e  

l i f e  r a f t .  I f  t i m e  permi ts ,  a d i s t r e s s  c a l  i s  p u t  o u t  on t h e  r a d i o  g i v i n g  

t h e  s h i p  name, p o s i t i o n  and n a t u r e  o f  t h e  d s t r e s s .  

Other f l o t a t i o n  dev ices a r e  c a r r i e d  by v a r i o u s  boats;  such as l i f e  

r i n g s ,  f l o a t s ,  l i f e  ves ts ,  c o a t s  w i t h  b u i l t - i n  f l o t a t i o n  and f u l l  s u r v i v a l  

s u i t s  t h a t  reduce exposure w h i l e  i n  t h e  water. These i tems have worked 

c o u n t l e s s  t imes t o  save t h e  l i f e  o f  a f isherman who has f a l l e n  overboard o r  

o therw ise  found h i m s e l f  i n  t h e  sea. 

I Buddy Systen! 

Many a lbacore  vesse ls  work i n  c o n j u n c t i o n  w i t h  one o r  more vesse ls  t o  
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C O V C . ~  a greater t i s r i n g  area a s  well as p r o v i d i n g  nearby a s s i s t a n c e  when a 

vessc i  nas a p r o ~ l e m .  O r i g i n a l l y  e s t a b l i s h e d  when r a d i o s  were uncommon these 

"buddies"  would f i s h  w i t h i n  s i g h t  o f  one another.  Now t h a t  t h e  VHF r a d i o  has 

become standard equipment on most vesse ls ,  c o n t a c t  i s  ma in ta ined v i a  f r e q u e n t  

c a l l s  on t h e  r a d i o ,  o f t e n  a t  p r e - s e l e c t e d  t imes o f  t h e  day, and v i s u a l  c o n t a c t  

i s n o t  cons idered necessary. 

The l a r g e  number o f  boats  now i n  the  f l e e t  who c o n s t a n t l y  m o n i t o r  t h e  

r a d i o  has made t h e  buddy system a s a f e t y  f a c t o r  p r i m a r i l y  used by boats  

f i s h i n g  away f rom t h e  f l e e t  o r  a g r e a t  d i s t a n c e  o f f s h o r e .  

m a i n t a i n  a "buddy" system o r  "code group" f o r  pass ing f i s h i n g  i n f o r m a t i o n  

w i t h i n  a smal l  s e l e c t  group by u s i n g  codes o r  s e l e c t e d  r a d i o  f requencies.  

Many b o a t  groups 
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Table I1 

Single Side Band Simplex Frequencies 
4A 4125.0 Mhz 8A 8291.1 Mhz 

4B 4143.6 8B 8294.2 
4c 4419.4 

6A 6218.6 
68 6221.6 
6C 6521.9 

12A 12429.2 
128 12435.4 
12C 12432.3 




