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INTRODUCTION 

'!he Hawaiian name for the skipjack tuna, Katsuwonus pelamis, is "alru." Pre­
sumably, it is the same species that is found throughout the tropical waters of the 
Pacifi~ Ocean and other warm seas of the world (Kishinouye, 1923; Godsil and Byers, 
1944). In the waters about the Hawa11an Islands, where it occurs in great numbers. 
the skipjack is the object of a rather intensive localized fishery. In terms of 
poundage and value to the fishermen, it is the most important cOIJIlllercial fish in the 
Territory. In 1948, total skipjack landings for this island group were in excess 
of 8,355,000 pounds, which was the largest catch since the fishing fleet resumed 
operations following a break during World War II. '!he largest annual catch record­
ed was for 1940, when over 13,420,000 pounds of skipjack, valued at $527,666, were 
taken from these waters. '!he previous record catch was in 1937~ when landings 
amounted to over 12,787,090 pounds, valued at $497,037. The annual skipjack pro­
duction for the period 1937-1948 is shown in figure 1. 

During the war years the fishing r~eet beoame virtually inactive, and complete 
catch records are not available for this period. The fish catch was not reported 
by species for the first two months of 1944, but skipjack landings for the last ten 
months of that year amounted to roughly 732,000 pounds. By the end of 1945, the 
skipjack fleet had regained its prewar Size; however, fishing that year proved to 
be poor, and the total production amounted to only 3,907,000 pounds. 

Asln the United States, the skipjack is utilized primarily for canning. '!he 
bulk of the catch in the Islands is processed by a single cannery which packs the 
fish for the local market and for shipment to the U. S. mainland. Important 'luan­
titles are also sold on the fresh market, for the skipjack is an important 1 tem in 
the diet of many of the Oriental peoples, who prefer it in the raw form or as dried 
fish. 
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a::SCRIPTION AND NOTES ON BIOLOGY' OF SKIPJACK 

The skipjack, l~tsuwonus pelamis (Linnaeus.1758),.iS a ~mber of.t~e tunafam­
ily (Thunnidae) although many taxonomists cons lder thlS SpeCles sufflclently dis-

, tinct from other members 
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FIGURE 1 - SKIPJACK LANDINGS IN THE TERRITORY OF HAWAI I, 1937-
48. (NO DATA AVAILABLE FOR 1943. CATCH FOR 1944 INCLUDES 
MARCH THROUGH DECEMBER ONLY. DATA OBTAINED FROM THE CATCH 
RECORDS OF THE TERRITORIAL DIVISION OF FISH AND GAME). 

of the tuna group to war­
rant placing it, together 
with the genera Euthynnus 
and Auxis, in a separate 
family (Katsuwonidae). 
~e skipjack is a circum­
tropical species, ranging 
into temperate waters only 
during the warmer months. 
In the Pacific it is dis­
tributed from the coa st of 
Canada off Vancouver Is­
l and southward along the 
coastlines of the United 
States and Central America 
t o Chile, westward through 
the Hawaiian, Caroline, 
Marshall, and Marianas is-
lands to St. Helens in Tas­
mania, thence northward 
t hrough t he southern parts 
of New South Wales, the Re-
public of the Philippines, 

Formosa, and along the entire Pacific Coast of Japan to northern Hokkaido (~shinouye , 
1923; Herre, 1940; Serventy, 1941; Clemens and Wilby, 1946; Roedel, 1948; Shapiro, 
1948; Imamura, 1949). It is also found on both sides of the Atlantic, the 11editer­
ranean Sea, and the Indian Ocean (Gunther, 1860; Day, 1878; Breder, 1929; Latbnte, 
1945) • 

The skipjaok may be recognized by the four or more dark longitudinal stripes 
on the silvery belly and along the sides below the lateral line. The back is dark 
bluish-violet in life, becoming faded when the f ish dies. The structure of the 
body is remarkably streamlined, with the first dorsal, pectoral, and ventral fins 
fitting into grooves when they are folded back. The body is nearly round in cross­
section and pointed at both ends; it is naked except for a corsele t of scales in 
the region around the pectoral fins and a few minute scales scattered over the re­
mainder of the body. There is a median keel on each side of the slender caudal 
peduncle. A series of 7 to 9 finlets follow the second dorsal and anal fins. The 
head is rather large and conical. The mouth is terminal in pOSition , with a single 
row of teeth on both jaws. The skipjack reaches a maximum weight of about 40 pounds. 
In Hawaiian waters the average size taken by the commercial fishery is approximately 
15 pounds. 

The skipjack is a fast-swimming, migratory fish that characteristically travels 
in school a which are often composed of many hundreds or even thousands of indi vi­
viduals. The schools found in Hawaiian waters are generally rat her small, although 
Herre (oP. cit.) mentions one achool reported off the coast of Oahu that was about 
ninety niles long and ten miles broad. It has been demon st rated (Schaefer, 1948) 
that this species shows a rrarked tendency to aggregate by similar sizes. Schools 
are often encountered in which big-eyed and yel l owfin t una of ccmparable sizes 
travel together with skipjack. 
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Recent studies by Japanese investigators (Imamura. oPe cit.; Suyehiro, 1938) on 
he feeding habits and stomach contents of this species have shown that its food con­
ists of a great variety of organisms, the most 1mp~rtant of Which include squid, 
rustacea, sardines, anchovies, flying fish, etc. Kishinouye (oP. cit., P. 454) 
tated that the food of the skipjack taken in Japanese waters generally consisted 
f "medium-sized plankton: amphipods, Squilla's larvae and other crustaceans, 
teropods, heteropods (chiefly Atlanta), calamaries, and immature or small fishes, 
tc." 

Little is known concerning the spawning and early development of the skipjack 
nhabiting the Pacific Ocean. There is evidence, however, . that one of the spawning 
~eas for this species occurs in the eastern Pacific off the coast of Central America. 
'chaefer and Marr (oP. Cit.) report the capture of two juvenile specimens, 21 mm. 

d 44 mm. total length, in the oceanic waters off costa Rica and ~pper Panama. Sex­
lally mature and spent adults were also found to be present in the same area during 
.he early months of the year. Marr (ibid.) indicates that a spawning ground for this 
~pecies probably exists in or near the northern Marshall Islands area during the sum­
~r months. In addition, juvenile specimens, 113 to l83~. in length, have been 
~ollected in the vicinity of the Hawaiian Islands during the summer months (Eckles, 
949). There is sane evidence that spawning also occurs in many other places in the 

Pacific (Kishinouye, 1927; MatSUi, 1942; Hatai et al, 1941). Present knowledge in­
aicates that the eggs, larvae, and juveniles, like the adults, are entirely pelagic. 

DEVELOFMENT OF THE FISHERY 

'!he skipjack fishery in the Hawaiian Islands has developed from a small-scale 
Bubsistence fishery carried on by the early native Hawaiians to the commercial 
rishery of today, conducted mostly by fishermen of Japanese ancestry. From the 
earliest times, Hawaiian fishermen sought the skipjack in the waters lying adja .. 
ent to the small villages scattered throughout the major islands in this group. 

['he methods of capture and fishing gear used by these natives were similar to 
~hose employed in other parts of PolyneSia (Beckley, 1883). The outrigger canoe 
as the characteristic craft found throughout this vast area. The canoes which 

were used for fishing in Hawaii varied fran about 15 to 35 feet in length (Hornell, 
0..936). The smaller canoes usually carried but a single fisherman; however, when 
fishing specifically for skipjack, frequently several fishermen would combine 
forces. '!Wo of the large canoes from which the outriggers had been removed were 
lashed parallel to each other with two cross-pieces. This simple arrangement pro­
vided a much safer sea-going craft than a single canoe carrying a lone fisherman, 

or the search for the skipjack often carried the fishermen considerable distances 
off shore. A double fishing canoe carried a crew of three in each hull, although 
only one man in each was actually occupied with the fishing; the others managed 
the canoe. The canoes were sometimes rigged with a single sail, but paddles were 
the most common means of propelling these craft. 

The fi shing technique used by the native Hawaiians for catching the pelagiC 
skipjack were, in certain respects, similar to those practiced in the Islands 
today. Cobb's report, "The Commercial Fisheries of the Hawaiian Islands,"' pub .. 
lished in 1903, gives an interesting account of native fishing: 

"ON REACHING THE F ISHING GROUND THE FISHERMEN LOCATE THE FISH BY 
WATCHING THE SEA GULLS .•.• AS SOON AS THE SCHOOL HAS BEEN SIGHTED THE 
CANOES ARE WORKED AROUND IN FRONT OF IT, AND THE FISH ARE ATTRACTED 
TOWARD THE BOAT BY MEANS OF A HANDFUL OR TWO OF SMALL LIVE BAIT THROWN 
INTO THE WATER .•.• TWO MEN STAND UP IN THE STERN OF THE BOAT, HOLDING 
IN THEIR HANDS A BA~BOO POLE ABOUT 12 FEET LONG WITH A LINE OF THE SAME 
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OOK TIED TO THE END OF THIS LINE. BY A 
LENGTH ATTACHED, AND THE PEA:~O~ ARE SLAPPED VI OLENT LY ON THE SURFACE OF 
QUICK MOVEMENT THE LINE AND THE BOAT AS SOON AS THE FISH IS 
THE WATER AND THEN DRAWN TOWARD THE FISHERMAN'S HEAD SO AS TO MAKE 
HOOKED, THE LINE IS SWUNG U~ OV~~ IS VERY NECESSA RY THAT THE LINE SHOULD 
ALMOST A COMPLETE REVOLUT~OTHE FACT THAT THE HOOK HAS BUT A SLIGHT BARB, 
BE KEPT TAUT, AS, OWING T OOSE SHOULD THE LIN E SL ACKEN IN THE LEAST .•. 
THE FISH WOULD SHAKE 1~~~2~1~ING THIS REVOLUTION THE F ISHERMAN SWINGS 
AS THE HOOKED fiSH IS WING OUT HIS RI GHT ARM. WHEN THE 
AROUND TO MEET I T AS I TANRMEARA~DH ~ 7 6/~E CLOSE~ THEM UP AND THE FISH IS 
F ISH COMES BETWEEN HIS n 
CAUGHT, UNHOOKED, AND DROPPED INTO THE BOAT. 

Containers of several different types were used for carrying live ba~t. The 
double fishing canoes usually carried a box about 20 feet long , 2 feet h~gh, and 
16 inches wide, lashed below the cross-pieces between the canoes. ~he sldes and 
bottom of the box were perforated to allow sea water to enter and clrculate. 
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FJGURE 2 - LENGT HS Of THE 32 BOATS THAT fiSHED EXCLU­
SIVELY FOR SKIPJA CK IN THE TERRITORY OF HAWAI I IN 1948. 

At the time of Cobb's re­
port, the skipjack fishery had 
already emerged as one of the 
more important commercial fish­
ery enterprises in the Hawaiian 
Islands. In 1900 , skipjack rank 
fifth in poundage among the va­
riOUS commercial spec i es caught 
in ' these waters, and total l and­
ings for that year amounted to 
slightly over 422 ,000 pounds. 
Of this catch a pproximately 
401,000 pounds wer e sold on the 
fresh market , with the remaining 
21,000 pounds processed as dried 
skipjack. 

The early commercial devel­
opment of the skip j ack fishery 
in the Islands was due pr imarily 
to the efforts of the Japanese 
immigrants. According to a re­
port, "Invest igat ion on Fishing 
in Foreign Countries ," published 
in 1938 by the Japanese govern­
ment fisheries bureau, the first 
alien to be engaged in commercial 

oper at ions i n t he Territory was a man named Kametaro Nishimura, an emigrant from Ya 
maguchi-ken, who began fishing here in 1885. It is not definitel y stated" however, 
that Nishimura fished specifically for skipjack. In 1899, Gorokichi Nakasuji, a 
ne i ve of Wakayama-ken brought a fishing boat and gear from Japan to Hawaii and be­
gan fi shing commerCially for skipjack. Following the introduction of Japanese fis~ 
ing methods and gear, the fishery underwent a period of rapid expansion. 

The skipj ack boats used by the early japanese fishermen wer e of the sampan de­
sign. These boats were typically about 20 feet in over-all l ength, with a 4~foot 
beam , and a 16-inch draft. They were usually propelled by a s cull, although many 
of the boats were also rigged for sails. Each was fitted with an overhanging ster 
hich housed the rudder. There was a serieS of wells built into t he center of the 

bo t in which live bait was carried. The wells were from 12 to 15 i nches deep and 
fitted wi th screened holes along the bottom to all~Y sea water to enter and circu­
lat in the wells when the boats were under way. Most of the sampans carried a 
fiahi crew of from 4 to 6 men. 
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The first gasoline-powered skip j ack boat in the I slands was successfully operated 
in 190'7. Soon afterv18rd, larger boats were de s i gned wi t h many new features, making it 
possible for practical fishing operations to be carr ied on at increasingly greater dis­
tances offshore. Many of the improved features which were incorporate d in the develop­
ment of these boats have 
been attributed to a 
Japanese fisherman named 
Kitayama, who was act i ve 
in the fishery in the 
1930's. The first fl y-
ing bridge was instal l ed 
in 1931, and the first ~ 
pump-spray systems, whi ch 
are used during fishing , 
were added around 1935. 
Beginning about 1939, the 
design of the hull was 
altered to allow more 
freeboard forward . 

The 1948 fishing 
fleet was comprised of 32 FIGURE 3 - A TYPICAL SAMPAN-TYPE FISHING BOAT USED IN THE 
boats that fished exclu- HA\oIA I I AN SK I PJACK FISHERY. 

sively for skipjack. Of 
these, 21 boats we re based at Honolulu; 4, on the island of Maui; and 7, on the is­
land of Hawai i. In addition to the r egular fleet, there were a number of small boats 
that operated se a sonally from various ports throughout the islands. 

FISHING BOATS AND CREWS 

The present-day Hawaiian skipjack boats have evolved from the Japanese sampan­
type tuna boats which were introduced in these waters around 1900. Various modifi­
cations in design have gi ven rise to a distinct type of vessel adapted to local needs 

r 

-'-------

FIGURE 4 - DECK ARRANGEMENT OF A TYPICAL SKIPJACK FISHING 
BOAT, KEWALO BASIN, HONOLULU . 

and conditions. These 
boats have a high narrow 
bOW, with moderate free­
board aft, and vary from 
29 to 92 feet over-all 
(f igure 2). The majority 
of the boats in the fleet 
are from 70 to 88 feet in 
length, with a beam of 
from 13 to 16 feet. They 
are powered by Diesel 
engines of either the slow­
speed I heavy-duty type, 
ranging from 135 to 250 
h.p. or of the high-speed 
type, ranging from 165 to 
330 h.p. The general fea­
ture s of th i s type of ve s­
sel are shown in figure s 
3 and 4. 

These boats are com­
pletely decked and fitted 
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wi th a pilothouse and flying bridge amidships. The engine rocrn and a low trunk cabin 
are forward. wi th sleeping quarters f or the crew provided in the f ore castle and the 
pilothouse. 'lbe boats are equipped with radio, but. only a few have adequate naviga_ 
tional equipment to permit long-range sea trips. There are from 2 to 6 live-bait 
wells fitted below the main deck abaft the engine room. Only two of the boats in the 
fleet are equipped with pump-circulating systelllS in the bait wells. On the rema1n1n 
vessels, circulation is provided by a series of screened holes along the bottom ot 
the well which allow sea water to enter when the boats are underway. If bait 18 car 
ried aboard these vessels while lying at anchor in quiet water, it is necessary for 
the crews to rock the boats to insure proper circulation in the well; however, on 
boats that have pumps installed for fraining the bait well,S, the pumps are used to 
circulate water in the wells when hove to under these conditions. 

A aponson extends along both sides of the atter deck and across the stern. It 
is from 3i to 4 feet wide and is raised about 2 feet above deck. Storage space 18 
provided here for food and water. The sponson usually also houses a gasoline stove, 
since very few of the boats have any sort of galley. The skitf is lashed along the 
starboard side of the raised trunk cabin. 

These boats are equipped with a series of nozzles spaced at 4-foot intenals 
across the stern and along the after port and starboard gunwales through which sea 
water is pumped during fishing. It is claimed that the spray excites the skipjack 
into biting; in addition, the spray may also serve to screen the boat and movemsnta 
of the fishermen. 

Stowage for the catch is provided in the bait wells as they are emptied of bait 
during fishing. Since most boats operate on daily runs out of port, refrigeration 
is not essential. However, an ice load of about 3,000 pounds is usually carried to 
ins\U.'e preserving the catch Should a fisil.ing trip last several days. The total car­
rying capacities of the boats vary from about 10 to 30 tons. 

The crews of the skipjack boats are predcminantly of Japanese extraction. 'lbe 
larger boats in the fleet maintain crews of fram 9 to 13 men, mile some of the 
~ler boats employ crews of only 3 or 4. 'lbe crew consists of a captain, an 
engineer, and the fishennen. Usually one of the more experienced members of the 
fishing crew does the chumming. 

Fishing is done on a share basis. The crews are usually paid at the end of 
each week, after operating expenses, such as fuel, oil, and i ee, have been deducted 
from the gross. The.boat owner's share is 30 percent; the captain receives a 5 per­
cen t bonus, and the remaining 65 percent is divided equally among the crew. Food 
expenses for the fishing trip are usually deducted from the crew's share with all 
other than the above mentioned expenses being paid by the boat owner. ' 

FISHING GEAR 

'lbe gear used for catChing skipjack consists of a bamboo pole, to which is at­
tached a length of line bearing a hook at its end. The poles, the largest of which 
are from 2i to 3 inches in diameter at the butt, vary from 7i to 15 feet in length. 
The shorter pole s are generally used for landing fi sh weighing over 20 pounds, while 
the longer poles are use~ for catching fish of smaller size. A snaIl loop of linen 
is s~ized to the upper end or the pole. to which is fastened a 6-to l2-foot length 
of ll.ne. The line is fabricated by hand by twisting together 2 strands of size 40-3 
Or 50-3. Irish linen thread, with fran 5 to 10 threads to a strand. A 12- to l6-inch 
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~ength of galvanized or piano-wire leader, which bears the hook, is attached t o t he 
lower end of the line. The leader is fastened by a short length of l i ne n line i n 
such a manner that it maybe rapidly 
removed and changed during fishing. 
~ 2-inch loop of linen line at the 

ower end of the leader provides 
for attachment of the hook. 

Galvanized barbless hooks are 
used in various sizes to suit the 
size of fish taken. A plain hook 
1s used for fishing with live bait 
when the skipjack will not take 
the more commonly used artificial 
jig or striker. The jig consists 
of a hook, the shank of which is 
embedded in tubular lead or brass. 
Various colored feathers or threads 
are added to make an attractive 
lure. A bit of dried "mahimahi" 
(Coryphaena hippurus) skin Or a 
short length of quill is fastened 
around the base of feathers to 
preven t fraying. Hooks of vari­
OUs types are shown in figure 5. 

BAIT 

BAIT SPECIES: Live bait is 
essential in pole-and-line fish­
ing for skipjack. Several dif­
ferent types of small fish are 
used, depending upon their avail­
ability. The most common bait 

F IGURE 5 - VARIOUS HOOKS USED IN THE HAWAI IAN SKIP­
J ACK FISHERY . TH E UPPER JIG IS AN IMPORTED JAPA-
NESE HOOK. THE BARE HOOK AT LEFT CENTER IS USED 
WHEN FISH I NG loll TH LIVE BA IT. · THE REMA I N I NG TWO 
JIGS ARE OF THE TY PES MOST COMMONLY USED. 

fish in Hawaiian waters is a small anchovy , with the local name "nehu," (Engraulis 
Eurpureus Fowler). It is a small omnivorous shore fish that occurs in schools over 
Band and mud bottoms in most of the l a rger bays and inlets that fringe the coastlines. 
It appears to have a rather short life cycle and grows to a maximum length of about 
3 inches. This species is preferred above all others by the skipjack fishermen be­
cause, in addition to its good survival qualities in the bait wells, it character­
istically "schools up" close to the boat when s cattered as chum. Furthermore, nehu 
are not overly active in t he water, and f or this reason, the skipjack do not strike 
the hooks excessively hard in response to the chum. Nehu comprise about 95 percent 
of the total bait catch in the Territory (tabl a 1). 

The secona most import ant species used for live bait is a member of the silver­
sides family, to which belongs t he jack smelt and the grunion found off the Pacific 
Coast of the United States. This bait f ish is known loca;Lly as "iao" (Atherina 
insularum Jordan and Evermann), and although it is not as abundant in this locality 
as the nehu, it is a much hardier bai t and is readily taken by the skipjack. Many 
fishermen claim, however, that because of the larger size of the iao, it is not as 
suitable for bait as the nehu. Saveral members of the herring family (Spratelloides 
delicatulus Bennett, locally called "piha" and Etrumeus micropis Schlegel, called 
"makiawa" ), when obtainable, are also utilized. 
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Table 1 - Live Bait Fish Catch in Boxesl/ Taken by the Skipjack Boats , Terri-
tory of Hawaii. 1940-48 

Species Localitv 1940 1947 1948 
( Oahu 2,788 3,615 4,193 

Maui 1,134 908 1,899 
~ehu < Hawaii 235 245 624 

Kauai 12 89 155 
fulokai 34 25 82 

I.. Lanai - - 15 
other Bait Fish All Islands 107 243 339 

• Totals ........................................... 4,310 5,125 7.307 
[(USUALLY 6 BUCKETS OF BAIT ARE PLACED IN EACH BAIT WELL WHICH IS CALLED A BOX. (A BUCKET 

MAY CONTAIN ANYWHERE FROM 25 TO 75 PERCENT FISH BY VOLUME. (SEE TEXT, PP. 10 AND 12) 
~OURCE: BASED ON CATCH RECORDS OF THE TERRITORIAL DIVISION OF FISH AND GAME. 

BAIT FISHING GROUNDS: While the above bait species are generally distributed 
throughout the main islands in the Hawaiian group, the relative abundance of the 
different species in various localities is limited by the habitats of suitable types 
available to them. 'Ihe prinCipal bait grounds on the island of Oahu are Kaneohe Bay, 
Pearl Harbor, and the Ala Wai Canal, with secondary areas located at Heeia, Waikane, 
and Waialua. The boats operating in the waters adjacent to the island of Hawaii 
obtain the bulk of their bait in Hilo Bay, Kawaihae Bay, and Ka1ihi. The chief bait 
grounds off Maui are Kahei Bay, and Maalaea Bay, while along the coast of Molo.kai, 
Kaunakakai is the only area . worthy of note. Minor bai t grounds also occur at Nawil1-
wil1 Bay and at Hanapepe Bay off the island of Kauai. 

Kanoehe Bay is the most conSistently employed bai ting ground of all. Be tween 
50 and 60 percent of the total annual nehu catch is taken from this area alone. Al­
though seasonal fluctuations in abundance occur, both nehu and iao, as well as the 
other speCies mentioned, can be taken here throughout almost the entire year. Pearl 
Harbor supports considerable quanti ties of both nehu and iao, but bait 1ng operations 
in this area have been restricted by various NaTal regulations, and for this reason, 
it has not been visited by the skipjack boats as often as some of the other areas. 

The available bal t supply in the main Hawaiian islands is not greatly in ex­
cess of the needs of the present fleet, and any great increase in the number of l1ve­
bai t fishing boats using these baiting grounds 1s not to be expected. Hence, much 
expansion and dev.elopment of the live-bait fishery for skipjack in these waters 1IIOuld 
require that bait be obtained from other regions. Such areas as those adjacent to 
French Frigate Shoals and other islands in the leeward chain may prove to be substan­
tial baiting grounds. lao, for eXample, are known to occur in quantities at times 
in the vicinity of French Frigate Shoals (Smith and Schaefer, 1949; Eckels, 1949). 
Other species suitable for use as live bait have also been captured in the same area. 

ME'IHODS OF CAP'IURE: Lift nets are used at night for catching nehu and piha. 
The nets are from 15 to 25 fathoms long and about 12 fathoms deep. The dimensions 
and riggin~ of a net of this type are shown in figure 6. This gear is operated in 
combination with a submarine light which is used to attract the fish as the fish­
ing boat lies at anchor over the bait grounds. The light is attached to the end 
of a pole and supported about 20 feet out from the port side of the boat. To pre­
v.ent the light fram splasning and possibly frightening the fish as the boat rolls, 
the globe is hung several feet below the surface of the water. The light is turned 
o about dark, and it is usually left on until about an hour before daybreak when 
a bait haul is made. If bait is espeCially plentiful, the net may be set whenever 
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sufficient numbera of fish have been attracted by the light. Frequently, a rheostat 
is used to dim the light shortly before netting operations begin. This technique 
causes the bait to concentrate more campactly around the light, and it also serves 
to screen the movement of the net in the water. In making a bait haul, the net is 
paid out from the net skiff. One end of the cork line i s secured to the port side 
of the stern of the fishing boat. The crew aboard the sk iff pay the net out as the 
skiff is moved perpendicularly to the port side of the fi shi ng boat. When the net 
1s completely paid out, the skiff is turned parallel to the f i shing boat, and the 
erew aboard the skiff then pull the lead line and the rib lines as the skiff moves 
along the outer edge of the net. Meanwhile, aboard the fi shing boat, the lead line 
1s pulled fl"am the bow and made fast, as are the rib lines. At a signal from the 
captain, the net is pulled on both the skiff and the fishing boat. As the net is 
"dried up," the fish are pocketed between the boat and the skitf . The 11ght is 
turned out just before brailing beginS, and the fish are t ransferred fram the bag 
of the net to the bait wells aboard the fishing boat. 

The fish are dipped out of the net with a bucket by one man standing in the 
skitf. Lifting the bucket from the watel", he passes it t o a second man standing 
along the gunwale of the fishing boat where it is taken by the next man standing 
over the bait well. The bucket with the fish is completely immersed in the water 
in the well before it is emptied and the f ish liberated. A similar chain of men 
return the buckets to the man brailing fram the skiff. Ewry precau tion is taken 
to avoid injury to the fish. 

Often the amount of bait caught during night fishing i s not sufficient for 
t he trip to sea. In this e-vent, an attempt is made to supplement the catch with 
iao. This species is captured with surround nets during the daytime, since it does 
not respond to the artificial light at night as do the nehu and piha. The surround 
nets used for capturing "day bait" differ considerably fram the night neta, both in 
oonstruction and in operation. While there are many varia t ions in the dimensions 
of these nets, they are generally about 80 fathoms long and 4 fathoms deep, with a 
fairly deep bunt. '!he details and dimensions of a net of thi s type are shown in 
figure 7. 

A net skiff with an outboard motor attached is generally u sed for setting the 
surround net in waters over 1 or 2 fathoms deep. When a school of bait fish has 
been located, the net is paid out fram the skiff as the skiff encircles the school . 
When the set is completed, the two ends of the net are pulled aboard the skiff. One 
of the fishermen holds the junction of the two ends of the lead l ine together to 
prevent the fish from escaping alongside the skiff, while five or six fishermen, 
wearing goggles, dive down and work the lead line over the bottom and thus keep 
the net fram becoming snagged. When the net is sufficiently "dried up," the bait 
is ora i led from the pocket of the net into a bait compartment built in the center 
of the skiff. The skiff then proceeds to the fishing boat where the bait is trans­
ferred to the bait wells. In the event that bait is caught close to the anchored 
fi sh i ng boat, the net with the captured fish is towed directly to the boat where 
the f ish are bra iled fram the net into the wells. Since many of t he baiting areas 
are over shallow coral-studded bottoms, it is often necessary f or the fishing boat 
to anchor at a considerable distance fram the scene of baiting operations. 

When fishing in shallow waters close inshore, the surround net is operated 
in the same manner aa a beach seine, and the captured bait is t ransported to the 
f1 shing boat by means of the ba it skiff. 

Bai t is measured by the "bucket." The number and weight of f i sh per bucket 
varies considerably due to ditferences in bucket sizes and the concen tration of 
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bait in the net at the time of brailing. A backet rr~y contain anywhere from 25 to 
75 percent fish by volume; hence any estimate of the amount of ba it t aken by the 
skipjack fleet is but a rough measure of the catch. Usually 6 buckets of bait are 
placed in each bait well which is called a "box." Since the s ize of t he bait wells 
and the circulation therein vary considerably from boat to boat , t he ba it capacity 
of the wells, therefore, show considerable variation, so anywhere f rom 4 to 8 buckets 
may be a "box" depending on the particular vessel. 

FISHING METHODS 

Since the skipjack is a schooling fish, its presence may be dete cted i n several 
ways. Schools may be encountered where the fish are finning or jumping at the sur­
facB. Breezing schools, which give the appearance of wind disturbance or a tide rip 
on the surface, are seldom seen in this area because of prevailing r ough sea condi~ 
tions. The presence of a school is most often revealed by flocks of sea birds "work~ 
ing" above the fish. Generally speaking, large numbers of birds f l ying l ow over the 
surface of the water and continually diving as if feeding are an indication of fish. 
An experienced skipjack fisherman is able to distinguish by the activity of t he birds 
whether a school of fish is worth any fishing effort. Moreover, once having located 
a school, he can usually anticipate the movements and behavior of the fish . The sea 
birds for which the Hawaiian fishermen are ever on the look out include fr i gate birds, 
the Hawaiian and noddy terns, and gannets. In these waters skipjack are ve r y seldom 
encountered together with schools of porpoise as is comnon off the coast of Ce ntral 
Americao 

The Hawaiian techni~ue of fishing for skipjack is somewhat different f rom that 
employed by the American and Japanese tuna fishermen.Nhen a school of f i sh has been 

FIWURE 8 -"SKIPJACK FISHING. A SCHOOL OF FISH HAS BEEN 
CHUMMED CLOSE TO THE BOAT AND THE FISH ARE JUST COMMENCING 

TO BITE. 

located , the boat circles 
the fish in an attempt to 
cross in front of the schoo 
As the boat approaches the 
school, the engine is 
throttled down, and the 
captain takes up a position 
in the stern of the boat, 
where he maneuvers the oat 
by means of a tiller. Si­
mul taneousl y , the spray ap­
prat u B is turned on and the 
chummer beg i ns throwing 
bait overboard. Using a 
small dip net, he scatters 
the chum over t he surface 
of the water a few fish at 
a time. If the fish are 
bi ting and r u sh in to take 

. the chum, ba it is thrown m 
more rapidly in an effort to brlng the skipjack up close t o the stern of th bo t 
The fishermen t~ke their.f~shing positions and move the j i gs across the surf:ce ai~ 
s~ort arcs to slmulate 11v1ng fish. The older and more experienced fishermen sta-
t10n themselves along the· stern where fishing is usually best t il b . . . ,w e younger mam ers 
of the crew take pos1t10ns along the gunwales (figure 8) . Suddenly t he first fish 
strikes. Each fisherman braces himself for the onrush of fish Th b f th 
Pol tit d . • ease 0 e 

e res s aga.ns a en~ pad hung in f r ont of the grOin. The lef t hand grips the 
pole and the rlght hand 1S f ree. When a fish strikes the rig·nt h d . kl , an ~U1C y graspS 
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the base of the pole, and the fishennan leans back and down, utilizing the initial 
speed of the fish to lift it out of the water and swing it toward the boat. As the 
fish hurtles through the air, the fisherman catches it under his left arm, and with 
the pole supported across his right forearm, he removes the hook with his right hand 
and drops the fish on deck behind hlin as the jig goes back into the water ready for 
the next fish. '!he practice of catching a fish under the arm is a matter of neces­
sity with the local fishermen, since the limited amount of deck space on the sampans 
prevent flipping the hooked fish aboard. '!his technique demands the utmost skill 
and aglli ty on the part of the f ishennan, especially when fish are large and there 
is a heavy sea running. 

'!he fishermen may often change poles during fishing. Generally, the short 
heavier poles are used when the fishing first begins and the fish ar.e biting contin­
uously, but as the fishing slackens or ths larger fish lag behind, the fishermen 
switch to the longer poles and use ~he most attractive jigs in their repertory. Be­
cause of the difficulty of landing large fish when the long poles are used, the" less 
experienced fishermen gaff the fish for those doing the fishing. The technique by 
which two or more poles are attached to a single hook is never practiced by the local 
fishermen; however, the fishermen often assist one another in landing large fish by 
using the tips of the poles to support the pole bearing a hooked fish. 

The actual fishing time 1s usually of relatively short duration. The schools 
encountered in these waters will stay with the boat for a period varying from a few 
minutes to half an hour. If the fish suddenly stop biting, and the school is large, 
a second run may be made on the school; however, if the fish will not bite on the 
second attempt, the school is usually abandoned. Oftentimes, the schools encountered 
will not respond to the chum, or the fish may take the live bait readily but will not 
touch a hook. At such times, the boat moves on in search of another school. 

When the last fish has been brought aboard , t he catch is stowed in one of the 
empty bait wells. '!he deck is scrubbed down, and the boat sets off in search of 
another school. 

FISHING AREAS AND SEASONS 

The operations of the Hawaiian skipjack fleet are largely confined to the waters 
immediately adjacent to the main islands. In the past, lack of proper navigational 
equipment and adequate refrigeration has limited the extension of the fi shery into 
the more distant offshore waters. It has been only during the 1949 season that sev­
eral of the boats installed radio direction finders which permitted them to venture 
farther offshore. Most of the fishing is centered around the island of Oahu, since 
the bulk of the fleet is based at Honolulu. Moreover, the presence of fish in the 
surrounding waters and the proximity of the main baiting grounds permit many of the 
boats to operate on single-day runs out of port. Some of the larger Honolulu boats, 
however, range as far eastward as the island of Hawaii and as far westward as Kauai 
and Niihau. The roore distant trips usually last frcm 2 to 3 days, depending on fish­
ing success. Hilo boats generally confine fishing operations to the windward side of 
Hawaii, while Kawaihae boats fish along the leeward coast. Maui boats generally fish 
in the waters adjacent to Molokai, Maui, and Lanai. The main fishing grounds are 
shown in figure 9. 

Weather conditions and information obtained from other boats often influence the 
fishermen's choice of a particular fishing area. Skipjack are not found in uniform 
abundance throughout the waters surrounding the main islands, consequently, consider­
able time on occasions may be spent in searching for schools of fish. Most of the 
boats fish throughout the year except for periodic maintenance lay-ups. The winter 
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season is slack, however, as compared with the summer fishery. Unfavorable weather 
conditions often make it necessary for the fleet to suspend fishing operations dur­
ing this period, especially during the month of December. Furthermore, during the 
winter the fish are less abundant in Hawaiian waters, and the schools are reportedly 
smaller than those encountered in the summer fishery. The first appearance of the 
fish marking the beginning of the summer seascn usually occurs in W.ay. After in­
creasing rapidly to a maximum in June or July, the catches drop off gradually (See 
figure 10). Figure 11 illustrates the season of peak catch, with average monthly 
catches expressed as percentages of the average annual catches for the three-year 
period ending with 1948. 

DISPOSITION OF THE CATCH 

Since many of the skipjack boats operate on short runs out of port, the fish 
are oftentimes landed at the dock within a few hours after they have been caught 
(figure 12). The chief port of landing for . -------
the skipjack fleet is Honolulu. During the "OOO ,--------mrr-------, 

summer season, the bulk of the catch is sold 800 1946 
to Hawaiian Tuna Packers Ltd. for canning. 600 

The plant is located close to the dock where 400 

the f ish are unloaded and transferred by 200 

trucks to the cannery to await processing 
(figure 13). In addition to the main pack­
ing plant, the cannery also maintains a 
small subsidia.-y at Hilo where f ish are re­
ceived for shipment to the plant in Hono­
lulu. The price paid to the fishermen by 
the cannery for the fish is based on the 
prevailing price of, skipjack on the Pacific 
coast, less a differential approximating 
shipping costs. 

Only a few of the Honolulu boats sell 
their catches exclusively to fresh market 
outlets; however, during the winter months 
the skipjack landings are not sufficient to 
keep the cannery in operation, and the fish 
are then handled by the fresh markets. On 
most of the other islands, the entire catch 
is absorbed by the fresh market. The prices 
received by the fishermen for skipjack going 
to the fresh market fluctuates with the sup­
plYi generally. however, the average market 
price is slightly above the prevailing price 
paid by the cannery. 
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FIGURE 10 - SKIPJACK LANDINGS BY MONTHS 
IN THE TERR ITORY OF HAWAI I, 1946-4a. 
(DATA OBTAI NED FROM THE CATCH RE CORDS 
OF THE TERR ITORIAL DIVISION OF FISH 
AND GAME.) 

FUTURE FDSSIBILITIES FOR THE DEVELOPMENT OF THE FISHERY 
There seem to exist excellent possibilities for expansion of the skipjack fish­

ery based on the Hawaiian Islands. Intensive research is underway, both by the U. S. 
Fish and Wildlife Service Pacific Oceanic Fishery Investigations and other agenCies, 
for exploring and developing the tuna resources of the Central Pacific. Data are 
presently being gathered for studies of the basic biology of the skipjack. In addi­
tion, exploratory and experimental fishing is also being conducted with the aims of 
locating potentially productive areas, developing new gear, and improving existing 
methods and techniques for catcting fish. Concomitant with this work, oceano~raphi-
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cal surveys are being carried on to correlate with the exploratory findings. The 
. results of such research eventually Should lead to a more efficient exploitation or 
local tuna resources and an extension of the fishery into adjacent geographical 
regions. The Line Islands and the expanse of islands and shallow-water banks ex .. 
tending northwestward from Ni1hau perhaps offer the most promising potential f1sh­
ing grounds for i.IDmediate expansion. 

As mentioned previously, the existing bait supply in the Hawaiian Islands 18 
limited. Studies are now in progress to determine the factors in the physiology of 
the bait species related to handling and transporting them more effectively. In­

vestigations with regard to 
25 the cond Hion of the local 
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bait fisherj for nehu are 
oeing conducted by tne Uni­
versity of Hawaii and the 
Territorial Division of Fish 
and Game for the purpose or 
determining the maximum yield 
that can be harve sted without 
causing a serious decrease 
in the local populations. 
Hope for future expansion 
also lies in the further ex­
tension of bait fishing in 
areas wnien nave not been FIGURE 11 - LANDINGS OF SKIPJACK IN MONTHLY PERCENTAGES FOR 

THE 3 - YEAR PERIOD ENDING 1948. f1 she:i intensively in re­
cent years, such as Pearl Harbor and others previously noted. There are also sev­
eral areas lying to the northwest of the main island group which have not as yet 
been extensively exploitated commercially and which offer possioi11ties for an in­
creased bait supply. 

The local fishing fleet is continually incorporating modern mechanical e~uip­
ment and methods which enable the vessels to venture farther off shore to exploit 
oceanic fish stocks which otherwise 
might not be available to the fishery. 
The installation of pump-circulation 
systems in the bait wells of several 
of the boats minimize the bait require­
ments (through reduced mortality rates 
of bait carried in the wells) and thus 
lead to an increase in profitable fish­
ing time, and also allow larger loads 
of bait to be carried. Radio direc­
tion finders are becoming standard 
equipment on an increasing number of 
boats. Hence, such vessels are no 
longer limited to coastal waters be­
cause of inadequate naVigational aids. 
However, other modif ications on the 
present boats would be necessary be­
fore their cruising ran&e could be 
economically increased to any great 

FIGURE 12 - A SKI PJACK CATCH WAITINu IV O~ 
UNLOADED AT KEWALO BASIN, HONOLULU. 

extent. For instance, modern refrigeration adequate for holding a catch during ex­
tended fishing trips would have to be provided. Further improvement of living ac­
commOdations aboard the boats would provide greater comfort to the fishermen at sea. 
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There 'are other considerations which must not be overlooked and which directly 
affect the development of the fishery. First, should there be a substantial increase 
in production, adequate facilities for handling the catch must be provided. The de­
mands of the fresh market constitute only a small portion of the total annual skip­
jack landings, therefore, the greater 
part of the catch must be processed. 
In this respect, plans for another 
tuna canning plant to be located on 
the island of Kauai have already been 
formulated, and it is planned that it 
will be in operation by 1951. Second, 
there is at present a shortage of 
fishermen well trained in local fish­
ing methods, hence, an increased de­
mand for experienced personnel to man 
additional fishing boats would be even 
more critical unless additional fish­
ermen could be trained, or the fishing 
methods were sufficiently modified to 
attract experienced fishermen from the 
U. S. mainland. Third, it is likely 
that problems would arise wi th regard 
to financing any new fisher-.f enter­
prises. For example, financing the 

FIGURE 13 - SKIPJACK BEING UNLOADED FROM A 
SAMPAN FOR TRANSFER TO THE CANNERY, KEWALO 
BASIN, HONOLULU. 

ownership and operation of a vessel by an individual or group is often difficult 
without substantial back~g from an outside source . 

There are, of course, many other factors than those mentioned above to be con­
sidered that will effect the future development of the fishery. It may be pointed 
out, however, that the general feeling among local interests is that the fishing 
industry, and particularly the skipjack fishery, offers opportunities for the Ter~ 
ri tory under favorable marketing conditions on the mainland where the major part of 
the Hawaiian tuna pack must be sold. 
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ALBACORF TUNA EXPLORATION IN ALASKAN AND 
ADJACENT WATERS--1949 

Albacore, the white-meat tuna, has been fished commercially in 
California waters for many years, but only in the past decade has the 
industry been established in Oregon and Washington. In 1948, the com­
mercial range was extended to w&ters off the Canadian coast. The 1949 
exploration of the U. S. Fish and Wildlife Service's exploratory vessel 
Oregon was undertake~ with the view of studying albacore movements in 
the northeastern Pacific and the possibility of establishing a tuna 
fishery in Alaskan waters. 

Albacore were taken by the Oregon on trolled jigs during August 
and September in scattered areas from the Washington coast to the Welker 
Seamount, 300 I:liles offshore from Dixon Entrance. However, large schools, 
such as were present off the British Columbia coast in 1948, were not 
found in 1949, indicating possible annual variation in migration pattern. 

Surface water temperatures were correlated with the appearance of 
albacore; fish were caught in waters as cold as 66.80 F., but best fish­
ing was found at temperatures between 580 and 61 F. 

Stomach analysis indicated that in the northeaste rn Pacific tuna 
feed almost solely on plankton and small fish. Euphausiids ("red feed It) 
and small rockfish constituted the bulk of their diet. Methods of lo­
cating concentrations of these food organisms would probably be of benefit 
to the fi shery. 

From the experiences of 1949, it appears that obtaining live bait 
(anchovies, pilchards, etc.) is a very serious problem for the bait 
boats, and may at times prove even nore difficult than finding the alba­
core. Although carrying live bait on two occasions, the Oregon did not 
locate large schools of tuna affording opportunity for its use. 

--Fishery Leaflet 376 




