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Bath are made of cobton twine, Diving and spearing of fish are negligivle., There
2 number of small seines which are used in multiples of 30 feet by tying sections
hese seines are straight, about three feet deep and of one inch stretched mesh
twine. There are only a few scattered places where geines can be used because of
tottom. Spiny lobsters are fairly abundant and & good many are taken at night by
torchinge Octopi are also very common up to three feet in total spread. Both the spiny ’
lcbster and the octopus are regarded very highly as food by the (uamanians and they also
eat, thé small black tipped sand shark (Eulamia melanopterus).

Although there are a few small cutrigger canoces 12 to 14 feet in length, these are
roughly constructed and have relatively little carrying capacity. The Guamanians pre-
United States manufactured small boabts, both power and sail.

The most promising loecality for increasing production is at Umatac., There are a
er of good fishermen here whe are experienced in going off-shore and who bave in the
pastioperated gill nets for mackerel witn good success. 1t is reported that thelr catech
d.bo 40 te 50 thousand pounds of mackerel a week during the season. Here again

4 production would be dependent on egtablishing refrigeration and {ransportation

Besause. of its partial isolation bhere are more f{ish around Cocos Island than around
ahore of Guam itself. On the les side of the isliand there were schools of large millet
16 inches long, larpe crevalle of 10 to 15 pounds and blue wrasse {Cheilinus Sp.)
36 up to 30 pounds were observed on the seaward side. Ooat—lish up to ten inches
ength also were common., For further recommendations concerning fisheries on Guam,
& Part’ 1IT Summary and lecommendations {(Iv ).

Fig. 36... Guam, Dlue wrasse (Cheilinus undulatus),
taken with swrround net. June 1946,




PART II DESCRIFITON OF THE FISHERIES
INTRODUSTION

Although the number of economic species of risn, reptiles, and marine invertebrates

. is certainly in excess of 2,000, the day to day subsistence of sthe Native people is dependa
ent on a comparatively few groups. Of the reef and inshore fish it will be found that
throughout the mandated area the most important are the angel fish, the barracuda, the
crevalle, the wrasse, the goat~Iish, the parrot fish, the squirrel fish, and the surgeon
fish., ZAmong invertebrates, the more important enes zre a type of cockle called anadara,
conen, crab, octopl, the rock oyster, spiny lobster, giant clam, trochus, and turbo or cat-
eye. Although a mumber of species of sea cucumbers are abundantly distributed over the
entire area, they were not found to be an dmportent item in the native diet,

. On the various kinds of fish found in the open ocean outside the barrier reefs, the
tuna, mackerel, and sword fish are of general importance. 4 few of these offshore fish are
taken by the ratives, usually by trelling just outside the breakers on the barrier reef,
The natives fish depths of as much as 20 i‘a.thoms, where they sometimes take swordfish
weighing over 200 pounds, and vellow fin tuna welghing up to 80 pounds.,

Occasionally a dugong or sea cow was taken, particularly in the Palaus, but the total
number evidently never amounted to more than a few a year.

The failure of the natives to develop more of an of fshore Tishery was not due to their
inability to catch the tuna and other spe cles, but simply resulted from the fact that they
bad no need to, From a practical standpoint it was easier for them 4o obtain their fish
from the constant fish population on the reefs and in the lagoons, Their offshore fishing.
was more in tife nature of what we would call sport fishing". The taking of an extra lar
tuna or swordfish is described by the natives with as much enthusiasm as though it were to
be entered into-the records of the International Game Figh Association,

Since fishing between -the shore andg the reef provided most of the food for the table
there was a cusbomary division of labor between the sexes, Usuvally women and girls fished
the reefs and flats close inshore, ®which are either exposed at low tide or nearly so, The:.
men did the spear fishing, diving, and hand~lining, either around the reefs or in favorable
spots in the lagoons, Boys begin going fishing with their fathers when about six years of:
age, and by the time they are ten they frequently go fishing with groups of others of thei
own age, Fishing with beachseine or from canoes ig usually entirely in the hands of men..
The women either collect their fish Oy hand or, in some cases, use a small hand net to
collect small fish around rocks in the shallow waters of the flats, Most of the diving
done by the men is in less than four fathons,

The above statements shoul
former Japanese Mandate are onl

In additionm,
but certainly sizeable quantity which did not appear in:
the Mandate statistics. There is no doubt that offshore supplies of bonito and tuna are
ample to support a fishery approaching 200 million pounds annually.

The present state of our knowledge of the tunas does not answer the question of
whether or not the tunas of the mandated ares are seasonally a pert of the population which'
supports the Japanese home fiskery, and if so to what extent, If this should be the case,
it is possible that a catch of 200 million pounds in the former Mandate would cause scme
reduction in catch off Japan PrOper, .




I. BONITO INDUSTHY

. STATISTICE OF THE BONITO FISHRRY

Maximum production of bonito was reached 1937 (Table 1) with a catch of 74,983,780
ounds valued at $958,47¢ (%4.00 to $1.00), or 1.3 cents per pound average to the fisher-
iens: The price of fresh bonito varied from place o place (Table 2}, and fluctuated
according to local abundance, mt basically it was a percentage of the market price for

‘gonito sticks in Japan. The 1937 price of fresh beonitec was 9 percent of the market price
“of bonito sticks in Tokyo. The local price in the Palaus, for example, was established
‘mwonthly, calculated at 9 percent of the price which Palauan bonito sticks sold for in
Tokyo bhe preceding month.

: In 1938 the catch dropped to 32,703,981 pounds, and to 25,411,466 pounds in 1941.
Tris the last year for which statistics are available from the South Seas Government
records, but it is known that the cateh declined abruptly in subsequent years,

‘The extra heavy catch in 1937 seems to have resulted from nhe cperations of an
ually large number of fishing vessels, some of which were withdrawn the following
year. ' Table 4 lists the number of fishing vessels at bases in the mandated area in 1937.

igures for the following years are not available, but the number is known to be less.

g épanese recommendations are that the number of vessels in the bonito fishery should
b <5 at Koror in the Palaus; 20 at Truk; and 10 at Ponape. In addition, 40 vessels of 50
+to 60 tons could be used for tuna, 20 each at Koror and Truk.

able 5, from South Seas Covernment figures for 1941, shows the productiocn from the
re important’ marine fisheries at centers in the Mandated Islands. In the case of white:
L shells (Gold-lip pearl oysber), it is believed that most of the catch was taken in
‘Arafira Sea. In using this table, note that bonito and tuna sticks are processed
from the fresh fish, consequently the vertical column totals for weight are incorrect.
Also, the figures for shark fin production in the Palaus are confusing. It is obvious
2t 42, 858 kg of sharks would not vield anything like 22,028 kg of fins. . Quite probably
Lis:wer'e: removed from captured sharks, and the carcasses discarded. This, however, is
‘speculation. In any event, the figures are the only ones available for the last
)ar year, and are sufficiently valuable to be included in this report,

Ho. iéures could be found on the extent of the canning industry. The oanly informatiom 0

that the Palau cannery at Xoror, with a capacity of 500 cases a day, was completed in
1939 and. operated at capacity for a short time in 1940, 1t packed tuna in oil, and was
‘cperdting cannery on a comercial scale in the Mandated Islands. '




TABLE 4

Number of Fishing Vessels in the Mandated Islands, 1937

Below 20 tons "Above 20 tons Total No. Grew

34 37 630
4 : 4 96
89
47
18

1

TABIE 5
1941-'Céfch And Production -- Mandated Islands (Frdm South Seas Government) ;

Weight In Kilograms — Value In Yen
2.2 pounds 4 yen to a deilar

SATPAN  YAP _  PALAUS TRIK PONAPE _ JALUTT TOTAL

1,297,354 3,308,160 4,346,259 2,424,260 169,020 11,545,053
358,996 £27,040 1,118,166 509,094 105,638 2,918,934

182,152 370,290 724,800 332,266 24,332 1,333,840
491,227 907,210 2,0L1,718 774,384 65,895 4,250,434

33,669 906,150 24,150 12,768 46,356 1,023,093
19,913 253,722 5,847 9,150 27,073 315,705

54,533 3,956 2,730 5,500 66,719
97,069 11,373 . 6,552 14,888 125,882

1,613 7,559 14,830 29,932
1,290 4,031 7,425 16,299

14,092
11,555




TABIEl

Bonlto Gatch — Js.panese Marlda.hed Islands 1934- 1941
Caten in Milliong of Pounds, 000 omitted

1935

1936

1937 1938 1939 1940

3,929

‘3,721

“rrw

11,860

“aen

8,439

6,605 12,914

2,688
505

N '_z's',vs?z

5,930
BT

w7 mt

S 30,304 11,924 12,207 - availsble

27,353 © 11,648
8,940 . 3,290 -
1200, 14,770,

'74;951",.f32,701_ a8

_"1_ Orlgm.al data glven in kllograms.'

Conversmon to pounds % 2. 2. e

: 2_ No oomm,ercial productlon at Iap, ,1935—1939, mcl. e

TABLE 2

Prices of Fresh Borito - Dock31de (i

Cents Per Pound ST

1934

1937

02.5' :

03-5

3.75

02, 5

' Ol 25
ON.AL R
QL5

© 07500

01.25 .

E 1 N.A. _ Not Avallable

o 01‘25 R

TABLE 3

' Wélght Relatlon of Eonlto Stlcks To Fresh BonltO'

1§36f
1937 -
1938 -

1941

Fresh Bonlto S Bonlto Stlcks BRI S

14,265,772 7,-”5 Cauez,Ese 1.

34,060,809 5,812,745 . 174
14,958,502 - .0 2,500,222 ¢ o 174

11 545,053“ 1,33, BAO 1146 12f. .:

-1 Authors note: This low figure may‘ba due in part to 1ncreased nse of
L fresh bonito to feed augmented garrlsons of Japanese -
troops.__ ) .




Figure 38;.a Saipa.ne Bonito Fishing No. 1.
Laying out live-bait net. June 19464

Risn s

Figure 39... Salpa. Dopito Fishing ho. 2.
Driving live-talt into nebe. June 1940,




TABLE 5 (Conbinued)
1941 Gatch And Pggduction -~ Mandated Islands (From South Seas Government)

Weight In Kilograms - Value In Yen

2.2 pounds

4 yen to a dollar

SATPAN

TAP PATAUS TRUK

PONAPE  JALUIT TOTAL

150

Shark KG
ks 500

Fins ¥

Other KG
Fish X

288,688
105,033

Trochus KG
Shells ¥

¥hite
Pearl Shell

Black
Pearl Shell

Sea (Cucumbers
{ Trepang) 4

Coral KG

Qther
Shells

53,555
12,179

X
XG
¥

TOTALS K& 1,878,236
¥ 1,000,995

L o open season
Pearling fleet

22,028
44 ;056

334,877
174,137

46,7142
24,77

21,086
2,524

212,688 2
183,430

559
50

\9,556
12,723

18,236
261,305

206,875

35,758 30,269

5,502,515 5,361,595
2,809,559 3,232,875

72,854
33,446

135,131

22;178'_
, 4,556

828,405
407,556 -

26,724,

134,973
13,362

67,486
69,875

212,688
183,430

2,951,814 271,932
1,395,387 226,856 8,699,118

for trochus in Palaus, 1941 {So stated in Japanese report)
based at Koror, but shells taken elsewhere (Author's note)

Figure 37. Truk. Japaﬁese Fishing Sampan,-

62




3. THE JAPANESE BONITO FILSHERY

The length of time required to establish a
experience in attempting to exploit the bonite in the former Mandated Islands. Although
they were in control from 1914 on, it was not wntil the middle twenties that sufficient in-

in ibiliti ¢ Their first

Y because of the shortage of live bait the

results were not. encouraging, owed that a much greater supply existed in
the Palaus and special attention was given to this area.

In the late 1920's bait fish were also found

Realizing that some form of subsidy wouw
the Japanese Ministry of Agriculture an
fishermen who would migrate to the new centers. These inducements were in the nature of
cash awards for bhe comstruction and outfitting of fishing vessels and Ffor shore install-
ations, i eased and the fishery got on a more stable basis, a number of
fishermen organized cooperative fishery companies, while others operated their own vessels
independently, By the early 1930's operations had been extended from the original localities
around Palau and Truk to Ponape and, to a lesser extent, to Yap and Kusaie. Because of the
long distancss involved (approximately two thousand miles from Tokyo to the Palaus), the

: F It is interesting to

The method of fishing now in use at Saipan is deseribed below., It is similar ip all
respects to the methods developed and used by the Okinawans, The latter sometimes cbtaired
their live balt in g different manner. Apparently the Ckinawans were extremely hardy
fishermen, for, as soon as their catch was unloaded, they imnedlately refueled and left to
catch live bait during the right. Schools or balt fish were atbracted by lights and when
a large school had been assembled it was led, by moving the light, to the bait net. At
daylight the necessary quantity of live bait was put into the snip's tanks, the balance
remaining in the bait nebt until needed. The vessel then started hunting for benite and
fishing began as socon as a school of fish could be brought alongside, Ordinarily the
Oklinawans. did not stay out overnight, even if no figh were caught, :

C. NATIVE BONITC FISHERY ON SATPAN
(June, 1946) -

In addition to %wo sampans, (Fig. 37) the facilities on Saipan consist of a dock
capable of handling three or four sampans and a shed where weighing, washing, and gutting
can be carried on. These Sampans were owned by, and the operations are carrisd out under,
s#ilitary Government. The fishermen were paid only the regular daily wage established by
Military dovernment and the fish were distributed free'to the native population, i
of the high degree of skill shown by the native fishermen, it is believed that the fishery
could be placed entirely in their hands to be operated on a cooperative basis and the fish
s0ld, It is recommended that the vessels and theip equipment either be given to the
natives, or appraised at only a nominal value of around £500.00 each,

It must be remembered that these Japanese sampans were sunk at Saipan and were sub-
sequently re-floated and repaired, It sihould not be expected that, the natives would bear
the cost of salvage and repair, i
fishing Operations, and are in g larg asure of public benefit; they could be leased to
the fishing cooperative at some rental such as $1.00 a year, but in any case g definite
Buarantee shoulid be given of occupancy for g period of at least five years. Such an
arrangement would not only assure to the fishermen a more adequate compensation for their
labors, but would zlso greatly increase,,possibly double, the preduction of the fishery,




7igire 40... Saipan.’ Honito Fishing Mo. 3.
Drvln"—up live~bait net.
June 1946,

4. Figure 42}.} Séipan. Bonito Fishing Ho. §.
Detail of live~bait and tanks.
June 1946.

Saipan. Benite Fisuing No.
?alllng live-bait from net to tanks.
' June 1946,




Figure 43.., Saipan,
Salt wate

Banito Fishing Mo, g

a

T sprayer. Jupe 1946,

Saipan,

Bonito Fishing No., 7,
Method of

fishing, June 1946,




b the time of our survey, refrigeration was not required in the dock area. Al except a
&fall portion of the catch Wwas merely weighed, washed, and distributed to the native
opulation in the round. This is a sabisfactory arrangement as long as the demand exceeds
he supply, since all of the fish immediately go into the consumers! hands and are eaten
Athin twenty-four hours. However, refrigeration facilities should be nade readily avail-
able to handle any excess of production over immediate consumption.

311 of ocur information leads to the- conclugion bhat the fishery could be considerably
that both the supply of bonito and balt fish will stand a considerably larger
I+ should be pessible, using the present experienced crews as teachers, to
jnterest a larger number of the natives in becoming expert fishermen, with the hope that
Gventually possibly as many as ten fishing sampans could operate from the docks ab Saipan.
tiHde the increased proauction would not be required io feed the local peopulation, it
vouid be the aim of this expansion Lo prepare dried honito for export to Japan or China.
ocessing ie importamt in preparing a type of product desired by the
it would be the best policy to bring in from Japan one OT more persons
the preparation of dried bonitc to teach the natives the Japanese process.
chrieal assistance would probably not extend over a longer period than six

Thé.importance of the bonito fishery, not only ai Saipar ut ab other places through-
the former mandated area, warrants a full description of the method of fishing, since
Will become a patbtern for future operations, The sequence of operations is taken from

Departure f{rom the dock was ab 4:00 a.m. and by 5:45 .the vessel was standing close
hore along the oliffs of Tinian to search for live balit. As soon &8 it was light
the vessel moved slowly along the clififs and & diver was sent over about
. ( .
purpureus), used for bait. about -100 yards from the
Ook of balt fish and was quickly anchored by bow and stern parallel to shore and less
nan-100 feet from the ciiff, Then two or three lines with a hook at the end were carried
shores by swimers and fastened to the rocks at water level to hold the ship from drifting
v from shore. They were now ready to set the bait net, which is approximately 30 by 60
tand made of very heavy bobbinet. This net is stretched between The ship and cliffs
ith one short edge inshore and the cther on the ship (Fig. 38). The short edge which is
ried ashore 1s held at the surface by a large bundle of bamboo, which acts as a float,
: leading edge of the net vwhich is toward the school of fish is then weighted down at
Si7 the bottom. “The trailing edge away from the fish is held at the surface. Ten cr
‘shermen then. go over the side and form a semi-circle around the school of fish
swimming siowly, drive the school into the net (Fig. 39). A® soon as the gchook
chin the leading. edge of the net, this edge is brought up to the surface, foming a
‘some of the net is then drawn sboard the ship and some is wrapped around the bamboo
n the shore. end until the school of fish is in a small pocket alongside the ship
s From %his pocket they are bailed into the two large bait tanks located. amid=
“(Figs 41)s The bait tanks are formed by two wabertight bulkheads, which make a
ght' compartment in the center of the ship. This compartment is further subdivided
orm: two, tanks (Fig. 42). In this section two-inch holes are pored through the bottom
o/ fiull in the way of the tanks to provide salt water circulation. This circulation
ependent on the motion of the vessel and is only sufficient %o keep the bait alive
1 .varal hours. It is not enough to keep the bait alive over-might.

7 On: the trip in guestidn, approximately an hour was required to cateh. a small school
£ bait. fish. The ship then moved offshore and the captain began looking for flocks of
ulls: feeding at the surface, which are used as indicators of scnools of bonito below.
‘arschool was located, the captain prought the ship across the head of the aschool and
approximately 100 yards away. The engines were then stopped and small quantities of Live




bait were thrown over. As the vesgel drifted showly, the bonito followed the live bait to
the stern of the ship. As socn as a school has been brought to the ship there is a definite
division of labor among the fishermen and each man has a task to perform. In this case 17
men did the actual fishing. There were four men across the stern and 13 men along the port
rall from bow to stern. No fishing waes done from the starboard side. ‘One man on the star.
board quarter threw live bait over the stern to kesp the fish' coming to the four men who
were fishing there, Amidships on the port side one man threw live bait both fore and aft
te keep the fish coming 4o the #ishermen on that side. Two men got bait oub of the tanks
while two obhers kept the bait throwers supplied with fresh live bait. Throughout the
Tisning, =salt water is sprayed over the side from nozzles located about
(Fig. 43}« In this case there were eleven nozzles operating cn the port side and three on
the stern. The purpose of this spraying is twofold: first, it tends to prevent the fish
from being frightened by sight of the fishermen; and second, the action of the spray on
the water is somewhat similar to a school of small bait trylng to escape. EBach fisherman
has a heavy bamboo pole about ten feet in length to which is attached a line of the same
length. A% the end of the line is a barbless hook, which may be one of two types. In one
case it has a few white feathers attached %o it, similar to a feather jig, and in the other
cage it is plain and a live minnow is put on the hook by inserting the point through both
"lips. The feather Jig is used when the fish first come alongside the ship and is worked
back and forth near the surface. After a few mimites the fish seem o become aware of the -
fact that the feather iz is not alive and cease striking on it, This Jig is then removed -
and the plain barbless hook is put on with live bait attached through beth lips, Fishing
continues until the school of bonite sounds or the live bait is exhausted. :

The actual catching of the fish requires considerable skill and dexterity. A4s soon
as a fish strikes, the fisherman leans back and down, heaving the fish quickly out of the
water and toward the ship {(Fig. 44). The amount of power put into lifting the fish is
Bavged carefully so thab the fish Will come aboardship at about the height of the fisher— .
man's waist. He grabs the fish under his left arm, removes the hook. (if it has net already
come out of its own accord), and in Practically one motion throws the fish behind him on o
deck and drops the hook agein into the water. Some of the Fishemmen are so skillful that :
they can with one heave bring the fish up and on decdk, disengage the hook without touching-
the fish, and be fishing again while the figh is flapping on the deck, Expert fishermen .-
will catech from ten to twelve fish per mimite, AlYX of the fish caught were ocean bonite -
or skipjack (Katsuwonusr(Euthvnnus) Pelamig), and 4,017 pounds were taken in an hour and -
fiveé ninutes, The averaze weight per fish was nine and a half pounds.,

Ir addition to the bonito there are heavy runs of mackerel, Particularly during the :
month of March. In March of 1946 large schools came inside the reef, and during one week
& total of 68,000 pounds were taken. If facilities were available, it is reasonable to
expect that several hundred thousand pounds ecould be taken annualiy,

It must be remembered that here, as elsewhere, the Japanese did not allow the
Chamorros to go outside the reer and consequently they were unfamiliar with offshore
fishing methods, Their progress i i ; 3
has been most eNcouraging. With proper support 2
can develop a very flourishing fishery for beonmito (skipjack),

It is suggested that it might be worthwhile to undertake experiments with some type
of purse seine or lampara net for the taking of bonite. It is realized that there are _
many difficulties involved, especially the rapidity with which the schools cf fish travel,
the transparency of the water, and the faect that there is no smocth bottom in shallow
water, Quite possibly the ope i a ried on at night. Such a method

the establig i ies in areas where bait fish are
not abundant, Recognizing the iimitationg imposed by the supply of bait fish, the Japanese
experimented with purse seines during the 1920's but were unsuccessful in developing &
suitable method, '




‘It might also be possible to extend fishing operations to new localities by.developing
}he methods of obtaining sufficient supplies of other types of live bait than the anchovy,
h'is the mainstay of the industry in the Palaus end at Saipan, smail goat-fish should

be especially good for this purpose.

. Theré are several recommendations in regard to bonito fishing. First, it is believed
hat the sampans counld be operated efficiently with a crew of 14 to 16 men instead of the

“t4. 22 now used, thus providing an extra crew for an additional boat. Second, if it is
sund necessary, the sampans sheuld be allowed to remain out overnight when they have

found no fish during the day.

S Phigs would permit them to replenish their bait supply before dark so that they could
“gearching for fish at dawn the following day, it being well known that the best fish-
sitime is early morning. This would serve the additiocnal purpase of getting the cateh
i57 bhe dock in a fresher condition, as they would be caught during the coolest part
o Consideration should alsc be given teo the desirability of the sampans carry-
half a ben of ice for the preservation of the catch which is made eariier in
ecially since in many cases it is the middle of the afternoon before the boats
A half ton of ice would be snfficient to preserve up to 1,000 pounds

i esp
s from fishing.
igh' for twenty-four hours if the hold is properly insulated.

DRIED BONITC STICKS--JAPANESE METHOD

The: b ni%o sbicks, as prepared originally in Japan and subgequently in some of the
dated areas have many advantages. Chief among them is durability. When the
ifally, completed, the sticks may be kept without refrigeration for months.
‘gimple, as it is only necessary to wrap the individual sticks in paper anc’
The process is a simple one and requires only
order to take advantage of large runs of fish, some" -

Tocess 15 f

kaging 18’
them in wooden boxes or barrels.
ities for cocking, although, in

pe of refrigerstion is essential, It takes about two weeks to finish the various sieps

e ‘of women were employed in butchering, skinming, scraping, trimming, and
In some cases they were paid a flat monthly wage, of around ¥40 to ¥60, butb
they were paid a basic wage, plus a bonus for piece work. In addition to their
théy obtained discarded parts of the fresh fish for thelr own use, Native
mplayed as well as Japanese and Ckinawans, Native men were not commornly em-

ishing vessels the bonito are brought in to the buatchering tables, where the .
f'and the guts removed. Oubting is generally accomplished by cutting off the
L section of the fish, Two fillets are then cut from the backbone and these
it lengthwise, making four pieces from each fish, unless they are gquite small;
here may be only -two pleces; or, if the fish is extra large, they may again
The strips are then placed in a gingle layer in steel %trays, which are
oiling kettles. The temperature of the water is below boiling when the fish -
ually it is between 170° and 19C° F. It is then slowly raised to boiling
cooking is. continued for about an hour. Cooking is dome at as low a temperature
ble to'prevent the flesh from splitting. Fresh fish requires somewhat lower temper-
ale fisl When the cooking is completed, the fish are allowed to cool alowly
: he: skinand small benes are removed and, in order to maintain the original shape -
Andividual pieces, any cracks in the flesh or broken~off pisces are carefully re-
ha paste of cooked flesh. After these repairs are made the fish are ready for

éra_made of brick, six feet in height, of which four feet was underground,
dimensiong convenient tc take the drying trays. The latter were of wood with a




bamboo screen across the bottom and were triangular in shape, approximately three feet on;
two sides, two feet on the third slde, with a depth of three inches. Ten of these trays
were stacked on top of each sther in the oven above a wood f£1 The maximm temperature
at the top tray was held to approximately 175° F, The strips were dried for orily one
hour a day and during this period the trays were interchanged in position so as to give
even temperatures from top to bobbom, & » from 10 to 13 heatings were necessary., -
The purpose of this slow drying was to brevent the outer flesh from drying while the
inner parts still contained large amcunts of moisture,

After the sticks are thoroughly dry they are carefully seraped in order to bring
them all to 2 wxiform size and shape. The next step i to allow the sticks to mildew,
They are packed in wooden boxes holding approximately 70 pounds, covered, sealed, and
- stored in a warm room for about two weeks. When the green mold has developed over the -
entire surface of the sticksg they are remaved from the warm room and dried in the sun.,
This treatment removes tLhe fat which otherwise by decomposition would give a bad flavor
and taste to the meat, After removal from the warm room and sun drying :
brushed, repacked in boxes, and placed in a sterilization room where carbon bisulfide is:
evaporated and also stean sterilization is used. Following this, the mildew process is -
repeated twice and between treatments sterilization is given. After the final sterili-.
zation the sticks are packed 7C pounds to a box for shipment +to Japan.

II. THE JAPANESE TUNA FISHERY

'Although the natives had oceasionally taken tuna and comparatively large supplies -
were known to be present, the Japanese did not devalop the tung fishing until around 1640%
Probably the reason for this delay was due to the need for larger and better equipped :
vessels and additional f s particularly‘refrigeration. The establishment.
of a cannery i i i iy ] Experisnced tuna fisher

els ranging in -gf e just getting into pro-

duction at the begimming of the war, The Palau cannery hag a capacity of 500 cases per
day, but it is doubtful if it operated at capacity for more than a short period in 1940
There was also limited production at Truk, In contrast to the bonito fishery, where pole
fishing was employed, the tuna industry was based solely on long line Tishing. The depth
at which the lines were fished and the total number of hooks whieh could be handleg from:
each vessel, are unknown, bhained at Truk was to the eff
were frequently away from port two wesks op more, but the exact location of the areas fig
ed was not determined, Lithough tuna production was only in the neighborhood of two millig

1, i ' i that this industry would have expanded -
rapldly and perhaps reach i x in the course of another fou
or five years, ' S

IIT. SPOMIE CULYURE

K. NATIVE SPONGES

Native sponges of ssveral types (yet unidentified) occur throughout the former mandatec
area. {t Ponape, Xusaie, and Likiep, they are abundant encugh to be used commonly in plac
of a towel after bathing, and for Beouring cooking utensils, .

. They occcur in depths less than two fathoms, but no Investigation wag possible to
determine if thére were additional resources at greater depths, '

Since sponging was not a separate industry, the supply was obtained by {ishermen who
found them while engaged in regular fishing sctivities. They were pulled by hand, no
special implements being used. In Preparing them for use, the only treatment was to let
the flesh rot in sea or fresh water for seversl days, then wash thoroughly in fresh water

and dI'y'n




Fig‘ure 45- e
Allinglaplap. R
anchor and float for sponge cultures.
hugust 1946, SRR .

(GE (VLIURE AT ATLTNGLAPLAP (Marshalls)

ugust, 1946, an examination waé made of the experimental sponge beds planted .. -
; i the Japanese in June and July of both 1939 and 1940, Toe planted area .’ = ..
tely twe acres located just west of South Passage channel on the lagoon: 7. .0 i
s {hiree to five fathoms with a white coral sand bottom. - The area ig well -+
sotected from rough water an the cast by the channel reef, which is exposed at low tide.:
a protective reefs on the north and partly on the west. On the soubhy .. -
g prevents high winds from reaching the area. Pl

1 planting was very bimple and was done by natives under Japarese supep- s |-
t_"blb‘ck__s 5 by 5 by 2 inches were used as anchors. From this block a piece -
J2d alimimum wire,' about #12, strebehed upward to a float made of a tightly corked .
ise ‘one’ liter beer bottle (Fig. 45Y. The length of the wire varied some-.:’
epending ‘on’ the depth, but was long enough so that 24 sponge cuttings could be
¥ inches apart. A few wires had as many as 30 sponges on them. Not all
ri gurvived, but mortality was not excessive, for almost all wires had 20 -
1 them.. The bottle float was from a fathom and a half $o two fathoms .
e, . The' lowesh sponge was 12 to 18 inches above the botiom. Anchors were . ... o
part on the bottom, sufficient to prevent fouling the wires in case of a . .
aw'no wires which had become tangled. ' A ST

cording tc-'a._natj._ve_infomant, gamples were sent to Japan, butb no commercial.- .
The best time for taking up as well as planting is June and July, as.
gast wind aid calmest water. ) few sponges are taken by natives SIS
eir method of cleaning sponges is to bury them wnder water and sand . -
_ three days, then wash them in salt water followed with fresh (vain} %
cy them in the sun, = : o o BIETEREP IR O

) 5 impossisle t6 make an exact count, there are several hundred sponges
The: aluminum wire is becoming brittle, and wiless the sponges are either

or restrng “yill not be move than another six months until some become detachs
Because of the: fine sand boticm, it is probable That sponges ¥alling to the bottom
4 ver and killed by the first heavy wind. L

S8 dre a i'rei*y dark blue co};cr when alive, but after cleaning are very nearly )
1le c_:hing . The size varied from four to six and a half inches in largest '
i2s’ rather irregular, almost all individuals baving one or more short




profruberances which prevented'them.from having a circular shape. It islnot known what
shape or size cutbings were planted, but growth seems to have been relatively slow, less .
than an inch s year, : .

vmership of the sponges is in doubt. Tne native Chief claims them_as hi; property,
but Military Covernment officers have ordered that none be harvested until notified,

4l1l of the sponges are of the same specles. A small sample was supplied to Dr, Lewis
Radcliffe, Executive Secretary of The Sponge Institute, Washington, who sent one to Dr.
¥. W. delaubenfels for identification. Dr. delaubenfels reported as follows:. :

"The specimen is Spongia officinalis, subspecies mollissima, known as Fine Levant-or
Turkey Solid. One expects to find this exclusively in the eastern ¥editerranean, and it
is absent or rare elsewhere in the world, The specimen is one of the finest I have ever
seen. Its {ibers are a little bit weak, perhaps as a result of chemical bleaching, but
in genmeral it is worthy of enthusiasm,

Additional specimens will be sent Dr. delaubenfels for checking. The weak fibers
were nobt due to chemical tleaching, and it may be that this is due to differences in
Mediterranean and Cemtral Pacific conditions. In amy event, it is evident that sponge
culture has definite possibilities, and the sponges now at Ailinglapalap shiould be
used mainly as cutbtings to extend Planting to other suitable places,

IV. PRARL SHELLS

A, DISTRIBUTION OF PEARL OYSTEES

The black 1ip pearl oyster {(Pinctada margaratifera) is widely distributed throughe -
out the former mandated srea. Specimens were taken at Saipan, the Palaus, Fonape,
Kapingamarangi, Nukuoro, and Likiep, They occur in abundance only in the Palaus., The
Japanese figures for 1941 showed a production from the Palaus of g

would be well worthwhile to attempt increasing the abundance in a mumber of localitiesg
such as Kusaie, Kapingamarangi, Ailinglapalap,'majuro, and Eniwetok,

No specimens of the gold 1lip pearl oyster (Pinctada maxima) were seen at any place

- visited, However, it is known that the Japanese brought in some of this species to

Palau for their experiments in peari culture and it ig gquite likely that more thorough
investigation would réveal some in the near vicinity of Koror.

Following the success of Mikimoto in comﬁercializing the calture of pearls in
- Japan, numerous attempts were made to establish this industry in the former mandated
area and also in the Philippines and the Duteh East Indieg, The main experiments were

' - carried on in the Palaus, where Plantings were made ag garly as 1930 and at the time

the war began four companies were engaged there in pearl culture, There was alsoc a :
pPlanting on a smaller scale at Ebon in the Marshall Islands, The work at both of these
localities is described more in detall below, The actual mumber of pearls produced and
their quality, either in the Palaus or at Ebon, is unknown to us, For one thing, it

was nbt customary to ship the pearls back to Japan annually, They were exported when— _
ever what they thought to be a sufficient mumber had been collected. Japanese statistics
show 17,783 pearls exported from the Palaus in 1941, However, these could have been prow
duced in previous years as well ag 1941,




The great advantage of culturirg pearls in the Palaus and other islands of the former' . i
Japanese Mandate was the presence there of the larger species of pearl oyster, especially.

blzck Llip pearl oyster (Pinchada margaratifera), and the availability of the gold lip .0 . ..
oy Ler (Pinctads mexima). Decause of their large size they were not only easier to use as
hosts for the motier of pearl blanks, but alsc the nacre was laid down at a more-rapid

g0 that pearls could be produced in two years rather than the three to five which =

were required lor the smaller native Japanese species of the pearl oyster {Pinctada

ensil.

 JAPAVESE PEAIQ, CULTUEE AT EBON

Albnongh we did not visit the island of Ebon, a native from that island was inter-
ewed at Majuro in regard Lo experiumental productions of culture pearls carried on by
the Japanese. ‘Ihis native assisted the Japanese in their planting operations and wag. o
] :oi only three natives permitted to do so. The work was carried on from 1935 to 1942.
‘friree species of oystcrs were planted: the first was the black lip (Pinctada margarltlfera)
‘o approx1mately six inches in diameter, brought from Namorik; the second species, was the
#old 1ip {Pinctada mancima ), appruxxmatelv six inches in dlameter or larger, which was .
r t: Trom New Guineas and the third a small white oyster, approximstely tiree inches - _
idianeter, which was brought from Japan. Planting was done inside the lagoon in depths . -
o 12 fathoms. As at Koror in the Palsus, oysters were placed in wire baskets hold- R
o & to 18 oysters each., Some baskets were placed on the bottom, others suspended -
by wood floats and gasoline drums at varying distances from the hottom to approximately
& feet below the surface of the water. The effect of various locations was nob A
A g our informant. He was told that i Japan it took five years to produce cultured_“-
pearls, but cnly three years ab Ebon. The informant aisc did not know which gpecieg ofs
Fater’ proved best for pearl culture. Pearl shell slugs of graduated sizes were put iﬂto
s to form the pearls, as was dene abt Koror. UNone of the natives was permitted to.-
oh the process of inserting the pearl slug into the oysters. - The Japanese told the .
n ives that it would cost them 1,000 yen o watch the process. Our informant thought RS
ke Japanese must have planted thousands of these oysters. Three Japanese were. S
ngaged in this work, and the man in charge was Kosuka Kyoshi. The operating COMPARY wag
YMarshalls Sinsyu Kabushlkl Kaisha of Tokyo and Maiken. The plantings were abandoned
1942, and the informant did not know the pregent status of the plantings but thlnks it
le (w1th which I agree) that the natlves toock up most of the baskets to get the

V. - SBA CUCUMBERS {THEPANG)

small (4—6 inches) smooth black species occurs in tremendous quantities on the

ust offshore in 6 to 12 inches of water, It is sometimes difficult to walk there -
tepplng on them. Most of the larger species are to be found in deeper water, .
veral fathoms, and usually are to be seen in greater abundance at night.

centers of trepang produﬂtlon‘were Saipan, Palaus, Yap, Truk, and Ponape.
3 duey not only to the lecal abundance of sea cucumbers butb also to the avail-
bi: Ly of_shlpplng. Trepang cannot be kept Indefinitely w1thout protectlon against
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VI, FISHERIES -~ TROCHUS SHELLS

bpveral species of trochus are found throughout the [ormer mandated area, but the
owmercial species, Trochus niloticus, was originally taken only in the Palaus and at
Yap,_ Under the direction of the South Seas Govermment transplantings of this trochus .
ere made from the Palaus to a number of other localities. The latest transplantings
ere; around 1936. Most of these transplantings seem to have been successful since at
present the animals are found in commercisl abundance at Saipan, Truk, Ponape, Kuop,

lu1t Alllnglanalap, and Kapingamarangi.

Trochus are found chiefly on the outside edge of the barrier or fringing reefs at
pths to two fathoms., It is stated that they prefer areas where seaweed is present.
ha ollection of trochus shells was given over to the natives. The Japanese bought
'hém for, from 10 to 15 sen (¥.10 — ¥.15) each and the total production was sent back To
apan’ ‘for the making of pearl buttons. Such sbabtistics as are available seem to show
hat approxlmately 125 tons were taken per year. However, since considerable planting
4 done in 1636, and it requires several years for the trochus to become established,
: /45 o harvestlng from Saipan, Ailinglapalap, or Kapingamarangi. In addition,
'gen01es of war prevented harvesting at any point from 1942 to 1946, 1In the
latter year only & limited amount of harvesting was done under the direction of the
cmmércial Company at Yap, Salpan, the Pataus, Truk, and Ponape. There iz every: . .
o, expect that during the next few years the productlon of trochus should amount
‘a5 mich as 50 percent higher than the tonnage taken by the Japanese prior to the war.
lowever, this will depend to a large extent on the mumber of shells rejected. (See also

_ochus Shell Fishery of Truk.)

VII. FISHERIES OF TRUK

70 m'riom ON PRENAR FISHERY

Th f0110w1nv information was secured from Chlef Artie loses who is Chief of the
“Group and owner of Kuop Atoll. He stated that the Japanese brought in the
o erclal trochus shell from the Palaus and planted them around the reefs at Truk, be-
inning 20 years ago. The most recent planting was in 1936. Plantings were aoparentlj
widespread and included Kuop Atell. None was planted at Hall Islands. (Author's
‘Mie‘native trochus is a small species with a rough shell and seldom gets over two -
half inches in diameter, It has no commercial value.) During the war, especially
: d many trcchus shells were taken by the Japanese and by the natlves for food.

L then was strictly controlled and done by Oklnawan divers ior the Japanese.
8 few Japanese divers alsc.- —

Th natlves formerly had five and six man canoes both paddllng and salllng. These -

They were not employed by the Japanese to get fish for

1 The main fishery was carried on by the Japanese and Ckinawans. Five Japan—

sampan came into Dublon Island one day*wzth 500 fish each which was considered a good-
Bach sampan carried & crew of 12 men. Sometimes the catch was as low as
“fish per day and occasionally a sampan would get 1,000 fish. The fish averaged
eight pounds each. The Japanese had a large drying shea on Dublon Island for
onito: Katsuwonls pelamis). No canning or salting was done by the Japanese. They had
refrlgeratlon sufficient to hold surplus fish over-night 1n case of a large catch. Bonito
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484,.. Saipan, Beach Seining No, 1, Setting net.
“June 1946,

Fig. 49. Saipan. Beach Seining Mo. 2. Hauling net.
) ’ h - June 1946. e :




VIII. BSAIPAN BEAGH SEINING

(June 1945)

The seine crew which operates inshore. between the beach and the barrier reef is very
expert. There are 12 to 15 men in the crew. Their seine is in sections approximately
200 yards long in each section, eight feet deep, and of 1/4 inch bax, or l/g inch stretche
ed mesh. The cobton twine is somevhat heavier than #9. 'The net is set from a 16 foot,
harrow beam skiff of the Ckinawan iype. Three or four fishermen g¢ in the seineboat and
the net is laid out in a half-circle from shore (Fig. 48). The fishermen propel the seine
boat with bamboo poles and by a single long sculling oar at the stern. The water in this
section is not over three feet deep.. The net is set anly after a school of fish has been
observed from shore. As the net is laid out, fishermen follow it into the water and see
that it doesa't foul and is tight on the bottom {Fig. 49). Most fishermen wear goggles
and dive down in the water to see that the net is clear. These gogsles are of Japanese
wake and are of wood and plastic conmstruction. If the net is not long encugh to reach
back to shore, some of the seine crew wade out between the end of the net and shore to
keep the fish from breaking out along the open side. Sometimes several hundred pounds of
fish are taken on one set of the net, In general, however, this type of fishing is very
low in production. Several hauls which we observed aid not bring in more than 40 or 50
pounds of fish, most of which were small goat fish from four to six inches in length
(Fig, 50). These smail fish should not be taken, but, due to the shortage of protein
food, it seems too mach of g hardship on the population to recommend stopping this type
of fishing, However, as soon as production from the sampang is sufficient to supply the
daily needs of the native population, it is recommended that the use of geines along -
shore between Mutcho Point and Susupe Point be prohibited during the months of June, July,
and August. The results of thig regulation, when put into effect, should be observed carew

fully and if it does not result in an increased catch of fish - both in number and size -
selning along shore should be brohiblted in that area throughout the entire year. This
regulation should not prevent the catehing of fish by means of a throw net,

Figure 50... Saipan. Beach Seining Ho. 3.
Catch (mostly 4-5 inch goatfish). June 1946,




X, SEA TURTIES -

a turtles, toth the Hawksbill (Chelonia imbricata) and the Green turtle (Chelonia
45 or japonica) are found throughout the area, but more abundantly in the Carolines,
Jess go in the Karshalls and Marianas. Females come ashore on sandy Leaches during late
“and early sumer to deposit their eggs, numbering up to 150. 4 hole is dug in the
aand above high vater wmark, the eggs laid in it buried, and left to be incubated by the
. The young hatch out at the end of 60 days and immediately take to the water.

“The Hawksbill, being carnivorous, is not highly regarded as food. The 13 large
‘fos or scutes on the back constitube the Wtortoise shell of commerce. Market value
ihé plates depends largely on their coloration, the plaln dark plates baving less value
han ones with a greater proportion of light area.
{hecording to Japanese reports, about 200 turtles were taken anmually, mostly from
,"_Truk, and Ponape. This small production reflects the rigld Japanese measures pro-
soting the Hawksbill, No turtles or their eggs could be taken on shore, at which time
dTe very easy to capture, and mo individual could be taken measuring less than 60
timeters (24 inches) in length. The catch was made offshore, either by spearing or
ith special large mesh nets made of sennit,

: réen turtle does not have the overlapping plates Like the Hawksbill, and has no _
onmercial value. It is herbivorous, and excellent eating. The mogt common nabive method -
' king is to bake the andmal in its shell. .

The Japanese identified the Green turties as Chelonia Japonica {Thunberg ). It is Quité.

ably identical with the Philippine species, Chelonia mydas (Linn}.

X. POISON FISE

he ‘approximately 2000 species of fish and other warine animals in Central Facific
“least 125 are said to be polsgonous when eaten. Obhers, such as cone shells and
; have a venomous bite, and a third group including corals, sea-urchins and moray
& wounds which frequently become infected and are difficult to heal. ‘

ted 50 '_ble precautions can be taken to avoid injury from organisms of the last two
““fone shells and sea snakes should not be handled. Wearing shoes (fabis} and

ves when wading or diving, and care in avoiding abrasive contact with corals or stepping

ea~urching will minimize the danger of wounds from them. Moray eels are found in holes
: ‘it is inadvissble to reach into such places with bare hands. '

put: the: problem of poisoning fram eating fish is a more vaffling one. Only the puffers
Tétrodontidze), and their spiny relatives, the porcupine fish (family Diodontidae )
& Univérsally regarded as dangercus, Other species are pelsonous in oné locality -
54 elsewhere, - Even the virulence of the polson varies from place to place, and .
i the year: A&s far ss could be determined, there are no poisonous species in
£ Blsewhere, 1t is good judgment &o follow the recammendations of the native o
veople; who, from long experience have come to know the harmful local variebies. The only-

alization is that surface feeding fish, taken by trolling offshore, are not known .,

m.ful. The poison evidently originates in the food of reef and lagoon fish,

The"_déaﬁh. of over a score of persons anmally, stimulated research by Japansse invegti- - U

t thé Imperial Naval Hospital, Saipan (Refererce 8)}. Tt has not been possible to
‘translation of the reference publication, but according ta a translator their con-
3 were that the substance responsitle was an alkaloid in the blood, and that some

provection could be obtained by thorough bleeding, skinning, and washing the
of:the: fish before cooking.

Tt 15 believed that additional research is necessary. Certainly the publication cited -
] .-giifen a careful translation, and the conclusions checked by a competent pharmacolo- .

Ie__féﬂows a list of the poisonous species of fish from the Japanese report.
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