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III. THE COMMERCIAL FISHERIES OF THE HAWAIIAN ISLANDS.

By John N. Cobb,

Agent of the United States Fish Commission.

INTRODUCTION.

On May 1, 1901, the writer was detailed to accompany the party which was to

make an investigation of the fishes and fishei'ies of the Hawaiian Islands under the

direction of Dr. David Starr Jordan and Dr. Barton Warren Evermann, in order to

make a thoroua'h canvass of not only the present condition of the commercial fisheries

of the islands, but also of their past history and "the changes in the methods, extent,

and character of the fisheries in historic times, as shown by records or traditions,

particularly since the coming of Americans, Europeans, and Asiatics. " The history

of fishery legislation and the possibility of improvements in the present laws were

among the questions which received careful consideration.

These inquiries occupied a period of three months, during which all of the larger

inhabited islands were visited. All available official and private documents, news-

papers, and publications relating to the islands were perused, and oral statements

were gathered from the older fishermen and othei's conversant with the subjects in

question.

Commercial fishing is prosecuted on the islands of Oahu, Hawaii, Maui, Molokai,

Kauai, Lanai, and Niihau. It is also carried on about some of the smaller islands of

the group, but by fishermen from those above named. The fisheries are of consider-

able importance now, and could easily be expanded if the proper efforts and attention

were given to them.

At present but little deep-sea fishing is done, although this could be made a very

profitable industry. Some of the best grounds are off the coasts of Molokai, and

quite a fleet of Japanese boats from Honolulu resort thither. They usually leave on

Monday and return on Fi'iday or Saturday.

At various places around the islands sponges of a fair quality have been picked

up on the beaches, where they had been cast up by storms. The writer secured a

few specimens at Oahu and Hawaii and found them of an inferior grade, but still

marketable. It is probable that but few of the better quality of sponges would be

washed ashore, as they would be too firmly attached to the bottom.

The bubonic plague broke out in Honolulu in December, 1899, and lasted several

months, proving a serious detriment to the sale of fresh fishery products while it

lasted, as many persons thought that the disease might be transmitted in this wa3'.
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FISHERMEN.

Owing to their location between the continents of Asia and America, the islands

have been securing recruits from each direction as well as from the numerous islands

to the south. Europe, too, has furnished immigrants, until at present the islands

present quite a cosmopolitan appearance. An idea of the extent of this admixture

may be gjiined from the fact that public notices in the fish markets and other places

are usually printed in five languages—English, Hawaiian, Chinese, Japanese, and

Portuguese.

In numbers the native Hawaiian fishei'men surpass all the others combined, but

this is partly because so many women and children engage in the hand fishery for

octopus, algfp, etc., and these have been counted in the total. Some of the natives

are at the head of quite important fisheries, and for many years held a monopoly' of

the industry, but more recently the Japanese have been engaging in it in large num-

bers and now occupy second place. The natives fish spasmodical Ij', as a rule, while

the Japanese give to it their whole time and attention, and as a result are profiting

much more. They are especially numerous on Oahu and Hawaii, most of them being

engaged in deep-sea line fishing, which they viituall}- monopolize. They have

several companies at Honolulu, Lahaina, and Hilo, and in this way control certain

features of the fishing industry', thus enhancing the cost of the products to the

general public.

Only six Americans have a direct connection with the fisheries, and thej' princi-

pallj' as managers of the large fishery rights on Kauai and Maui. The few Chinese

fishermen confine themselves to the fisheries immediately along the shores. A few

years ago thev began leasing the fish ponds still in use on most of the islands, and

now have practicallj' a monopoly of this part of the industry. They also quite gen-

erally control the selling of fish in the markets. A number of South Sea Islanders,

mainly from the Gilbert, Caroline, and Marquesas islands, are engaged in fishing,

principally at Honolulu and Lahaina. Thej' are more industrious in this business

than the natives and are quite expert. They are the principal users of fish baskets.

The Portuguese are not largely engaged in fi.shing. The Italians have made some
efi'orts in this pursuit, but none are now thus employed.

LAY OF THE FISHERMEN.

The native fishermen usually make an equal division of the fi.sh taken, or of the

proceeds, among all engaged in it. In a few instances they arc hired and paid

regular wages.

At Hilo, on Hawaii, in the gill-net and line fisheries the Japanese work on the

following basis: The owner of the boat furnishes the lines, nets, etc., and takes 22

per cent of the gross proceeds. The balance is then divided equally among the owner
and others who participate in the fishery. Should the owner not go out in the boat

he does not get anything in the final division.

In the seine fisherj- at Hilo the owner of the boat and net receives from 30 to 35

per cent of the gross proceeds, this being regulated by the size of the net and boat
while the balance is divided equally among the fishermen, the owner, if he accom-
panies them, receiving his share with the rest. When the fishermen work on salary

they receive $15 per month, with their board and lodging.
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At Honolulu, among- the Japanese fishermen, the owner of a boat used in the

fisheries takes 15 per cent of the gross proceeds, the rest being divided equally

among the fishermen. The owner of the boat supplies everything except food, and

generall}^ accompanies the boat and gets his regular share with the others.

BOATS.

Canoi'ii.—The native Hawaiians in fishing use canoes exclusivelJ^ Some of these,

particularly the older ones, are very handsome in design and workmanship, the

old-time native boat builders having been especially expert. The present generation

has sadly deteriorated, however, and the canoes made now by natives rarely show
verj' much skill.

The body of the canoe is usually hollowed out of the trunk of a koa tree {Acacia

li'oa), which averages from 50 to 60 feet in heiglit. This tree, formerW quite common,
is now rather scarce, owing to the excessive demands made upon the supply for

canoe building and other purposes. After the tree has been cut down and the

branches stripped off, the trunk is cut to the desired length and roughly hewn into

shape, then brought down to the shore, where the final touches are given. After

the body of the canoe is finished a rim about 6 inches in height is fastened to the

upper part by means of wooden nails. The holei {Ocliros/<i sandwiceiisis), a tree

from 6 to ll2 feet in height, is preferred for this purpose, but the ahakea {Bohea

eJafJor)^ a tree 30 to 30 feet in height, is sometimes used.

Each canoe is fitted with an outrigger, made by laying two long, slender poles,

slightly curved at one end, across the canoe a))out one-fourth way from each end of

the latter, and so arranged that on one side they extend a few inches over the side,

while on the other, where they arc t'urv(^d, they run out from 6 to 8 feet. These

poles are firmly lashed to the body of the canoe where they cross it, with stout twine.

A sapling about 12 feet long and 6 inclu^s in diameter is then lashed to the under side

of these poles near the extreme ends, Ij^ing parallel to the bodj' of the canoe and

extending slightly beyond the cross poles at each end. The wiliwili {Erythrina

ijionimjii'i'ma), a tree 20 to 25 feet in height, is generally employed in constructing

the outrigger, the object of which is to balance the canoe, which is voiy naiTow.

With ordinary care it is almost impossible to capsize a canoe fitted with an outrigger.

The natives make long journej^s in them, frequently in quite stormy weather.

An ordinary canoe for one person would be about IS feet long and about 17

inches wide, while a three-seated canoe would average 33 feet in length and 21 inches

in width.

The paddle has a long, slender handle, usualljr about 46 inches in length, with an

oblong blade about 23 inches long by 13^ inches wide. The wood of the paihi tree is

frequently used, especiall}'^ on Hawaii, in making the ordinar}^ paddles, wlxile the wood
of the koaia {Acacia hiala) is generally used in the manufacture of the fancy ones.

The South Sea Islanders on the Hawaiian Islands use a slightly different arrange-

ment of the outrigger. At the ends of the cross poles short forked sticks are lashed

with the closed part of the fork upward. The long sapling is then lashed to the lower

ends of the forks, but does not enter the V-shaped openings. It does not appear to

be as effective an arrangement as the one previously described.

Some of the canoes use sails, but most of them depend upon their paddles for

motive power.
F. C. B. 1903, Pt. 2—10
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During the aku (ocean bonito) fishing season two canoe owners frequently com-

bine forces. In that event the outriggers are removed from the canoes, which are

placed parallel to each other at a distance of about 6 feet, and held in position by two

crosspieces running from canoe to canoe at about one-third of the length from each

end and firmly lashed. The sail is operated in only one of the canoes. At Kona,

Hawaii, is a canoe in the bottom of which is inserted a square piece of thick glass, so

that the fisherman can locate the bottom fishes and hee (octopus) as he slowly paddles

along.

SiDnjHiii,'^.—The Japanese use the sampan, a style of boat in general vogue in

Japan. It is clumsy and awkward-looking, and a poor sailer, although veiy sea-

worthy. Such a boat to be operated by two men is usually about 20 feet in length

over all, with about 6 feet on the keel. The beam is usually about 4 feet 5 inches,

while the depth averages 20 inches. The sampans are made of pine. Their most

peculiar feature is an overhanging, partly inclosed stern, about 3 feet wide, in which

the rudder is worked. The gunwale, from the bow for about two-thirds of the length

on each side, overhangs nearly 12 inches, and there is a plank about 6 inches in

height extending above it. In the bow is a large cubby-hole raised even with the

top, in which fishing lines, sails, etc., are stored when not in use. In the center are

about S compartments—i on a side—12 to 15 inches deep, with plugs which can be

pulled out in order to allow the entrance of water, thus making live wells. These

small holes—about 6 inches long by 3 inches wide—are crossed with small twigs or

wire netting to keep the fish from escaping.

Sculling from the stern is the method invariably used by the Japanese. The oar,

which is about 13 feet long, is lashed to a handle about 6 feet in length. This gives

the oar a slight angle, which makes sculling mud|p, easier than with one solid piece.

On the handle is a pin, over which a rope is slipped, holding the scull down to a

uniform height while it is being worked. The sweep of the stock at the hand end is

nearly 2 feet. The fisherman, planting his left foot on an inclined board, sways his

arms and body at right angles to the boat.

The small sampans cost about |75 to $80, without sails; the largest cost about

1150. The sails for the smaller ones average about $7 per boat, and for the largest

ones about $15. Quite large sampans, with crews of from 4 to 6 men, are employed
in the deep-sea line fishing off Molokai.

Whalehoats.—A few whaleboats are used in the fisheries of certain of the islands

principally by the Chinese. These are of the regulation whaleboat pattern, and have
evidently been modeled after boats left behind by the whalers who used to frequent the

islands. They average about 25 feet in length, 5^ feet in width, 26 inches deep, and
are shai-p at both ends. They cost about 1125 each.

Mowhoats.—These are of all sizes and shapes, from a small, rectangular pine-board

boat, worth $2 or |3, to a handsome, well-built boat costing |25. They are used princi-

pally in the rivers, fish ponds, and small baj's, where the water is smooth.

Scows.—A few scows are employed in the seine fisheries on Oahu, and are of a
rough, cheap character which requires no description.

SeiTieboats.—These are of very much the same pattern as the best rowboats onlv
larger and more valuable.
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APPARATUS AND METHODS OF FISHING.

Owing to the proximitjr of the sea to all of the habitable portions of the islands,

and the natural dependence of the people upon the products obtained from it for a

considerable part of their sustenance, the natives early developed into expert fisher-

men and fisherwomen, and as time went on gradually evolved newer and more effective

forms of apparatus to take the place of or to aid the more primitive forms. The
advent of foreigners hastened this development by the introduction of appliances in

use in their own countries and heretofore unknown in the islands. The earlier

American settlers, coming as they did principally^ from New England, where fishing

had been brought to a higher state of perfection than elsewhere in the United States,

were especially helpful in this regard.

It has been the endeavor to give as complete a list as possible of the forms of

apparatus in use, together with the methods of operating them. Since many forms

bear native names, while others have names different from those by which they are

commonly known on the mainland, every possible effort was made to see eaobi form and

witness the methods of operation. Where this could not be done the statements of

reliable lishermen and others were taken.

SEINES.

At Hilo the large seines used on the beach average 250 feet in length, with bag

7 feet deep, and mesh of one-half inch. The wings average i feet in depth and have

a mesh of 1 inch. They are usually made from No. 9 to No. 8 cotton twine.

On Maui seines 150 feet long, 8 to 12 feet deep, with liinch mesh, are used. They
have no bag, and several of them are often laced together and used as one net. They
are usually hauled up on the shore.

At Pearl Harbor, Oahu, the Chinese use what is practically a purse seine, 50

fathoms long and 20 fathoms deep, with a mesh of 1 inch in the center and 1^ inches

in the wings. The bottom of the net has rings, with a rope running through them.

After the fish are surrounded the lower line is pulled up by the fishermen. The
bottom comes up together, thus forming a bag or purse on each side, and this is

pulled in until the fish are all in a small bag on each side of the boat, whence they

are dipped out by means of small scoop nets.

The bait seines average from 10 to 60 yards in length, with one-half inch mesh
or less. They are quite generally used by all classes of line fishermen in securing

their bait. No. 3 cotton twine is generally used in the manufacture of these seines.

GILL NETS.

Gill nets are a popular form of apparatus in the fisheries at the present time.

They are either set or hauled; rarely, if ever, drifted. When set thej^ are generally

stretched, at high tide, across the shallow openings in the coral reefs. As the tide

goes out the fish rush for these openings and become enmeshed in the net. The
fishermen are on the seaward side of the net and pass to and fro, removing the fish

as fast as caught. This fishing is carried on at night, and the nets are of varying

lengths and depths, according to the locality.
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Ill fishing- around clustois of rocks the natives generally surround the rocks

with a gill net, which is held to the bottom by means of leads or pebbles attached

to the lower line, while the upper line is supported at the surface by pieces of wood
of tlie hau {//ih/scus tilulceus) and kukui {AJenrites trllobd), which are very light.

The fisliermen dive down to the bottom, inside of the net, and drive the fishes from

the crevices of the rocks, to be enmeshed as they dart away in all directions. In

this kind of fishing nets about 55 feet in length and 7 feet deep are used, two or

more nets being laced together if greater length is desired.

Gill nets are also used at times along the beaches on the leeward side of the

islands, where the surf is not heavy, the same as seines. Two men take hold of one

end of a long net and wade out from the shore in a straight line for a considerable

distance. The land end of the net is held by a man on the beach. After they have

gone out a sufficient distance, the two men make a big sweep to one side and then

pull their end of the net to shore a short distance from the other man. The net is

then carefully drawn in, like a haul-seine, until it comes out on the beach, fish and

all. These nets are usually 20 fathom.s in length, 9 feet deep, with 2-inch mesh, and

are fitted with leads and corks. Several of them are usually joined together. No
boats are emplojed in this mode of fishing.

In fishing for ula (crawfish) the same style of net, with a 7-inch mesh, is frequently

set ai'ound a rock or cluster of rocks in the early e\ening and allowed to remain

there all night. As the ula come out to feed during the night thej' become entangled

in the meshes of the net. Another method is to join a number of nets together,

putting in the center the net with the smallest mesh. These are then placed on two
canoes, which are rowed to the usual fishing ground, which is generally not far from
the shore. One man stands upright in order to see the schools of fish more cleaiiv.

As soon as a school has been sighted the boats are paddled to seaward of it and then

in opposite directions, the nets being paid out as they go. After thus sweeping
some distance the boats return to shore, when the net is hauled in and the various

sections removed, like a seine, until the fine-meshed part is about 50 feet from the

beach. The fishermen then spiing into the water and draw the two ends together,

making a circle, which is further contracted by removing more sections from the
ends of the net, until the fish are inclosed in the fine-meshed portion. At certain

fisheries the net is then anchored and the fish allowed to remain in it until they are
wanted for shipment, when they are removed by means of a small seine, swept
arovind inside of this improvised pound; and when the fish have been bagged in this

thej^ are removed hy small dip nets. The principal species taken are the oio (ladv

fish, kala (hog-fish), nenue (rudder-fish), and large awa-kalamoho (milk-fish).

In a ^ ariation of this method the boats cany the nets in a circle, one boat pass-
ing within the course of the other when thej' meet, and continuing until there is a
coil of netting around the fish. The purpose of this is to insure the capture of the
fish in outer rings of the coil if they escape the inner ones, and when the trap has
Ijeen thus set the fishermen jump into the inner circle, and, by beating the water
with their canoe poles, frighten the fish into the nets, where they arc enmeshed.

Sometimes the net is dropped in a half circle, with a man at each end to hold it

thus. Other fishermen then make a wide sweep to the opposite side of the opening'

from ^vhence they advance, beating the water violently with their arms to drive the
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fish toward the net. ^Vhen the boaters have approached sufficiently near, the men
holding the ends of the net advance toward each other, and when they meet, with

the help of all the fishermen, the circle is graduall^r reduced as the net is hauled in

and section after section removed. The fish which have become enmeshed are taken

out of each section as it comes in, and when the inner circle is small enough the fish-

ermen remove with dip nets those which are not enmeshed. This method is practiced

by either day or night.

In fishing for akule unusually long nets are frequently emplo3^ed, some used at

Hilo being 208 fathoms long, 4 fathoms deep, with mesh of four inches. These are

made of No. 1'2 linen twine and are worth about $100 each. Most of the nets, how-

ever, are of about one-half the above dimensions and are worth about $50 each.

On Hawaii a man is posted on a high bank to watch the movements of the

school of akule (goggler), which, owing to the color of the fish, looks like a red

bank, and is more plainly visible from this elevated position than from the canoes.

This lookout is provided with a flag in each hand, with which he directs the move-

ments of the fishermen in handling the net.

Nearly all the seine and gill nets are barked before being used, to prevent rot-

ting. For this purpose the bark of the koa tree is used, being pounded up some-

what fine and put in a tank of water to remain for two weeks, after which the water

is drawn off and the nets slowly run through it.

In drying the nets a method introduced from China is employed at several

places, particularly Hilo. Throughou^t an open field are planted a number of slender

poles about 12 feet in height, and at the top of each is nailed a crosspiece of wood

about 3 feet in length, which is supported by two short pieces running from the

pole to the outer ends of the crosspiece. Large hooks are attached to the ends of

the crosspieces. A short piece of rope is slung o\ er each of the hooks, and when
the net is read^' for drying it is attached lo one end of this rope, pulled up suffi-

ciently -to clear the ground, and held in this position by tying the free end of the

rope to the pole close to the ground. This procedure also facilitates the repairing

of nets.

BAG XKTS.

Bag nets are used on all of the islands, and are the most conunon form of appa-

ratus. They are of all sizes and styles, according to the particular species the

fishermen are seeking and the condition of the fishing ground.

Several of the more important fisheries are conducted with bag nets. At Kahului,

Maui, there is in use a net 180 fathoms long, with ropes 250 fathoms long on each

side. It is made of cotton twine, and the wings have a mesh of 4 inches, the center

1 inch. The net is operated from the shore by means of two windlasses. When
drawn near the shore a bag 15 feet wide, 17 feet high, and 35 feet long, with meshes

1 to li inches, is attached to the center of the net, and the latter unlaced at this point

and the ends drawn back to the sides of the bag, this work being done by divers.

If there is only a small haul the bag is drawn directly up on the beach. If many
fish have been taken, the bag is placed in a canoe, the rope at the bottom of the

bag unlaced, and the fish allowed to fall into the boat.

The bag net in general use is about 20 feet in depth in the bag, 12 feet wide at

the mouth, and runs to a point. Wings about 30 feet in length and about 5 feet
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deep, with meshes of three-fourths to 1 inch, are attached to each side of the mouth

of the bag. Floats made from wood of the hau tree, which is very light, are strung

along the upper line of the wings and the bag, and leads are attached to the bottom

line. The end of the bag is generally open when on shore, but is tied with a piece

of twine before being put overboard; the fiyh are removed from the bag at this end.

The nets are made of manila hemp, whicli costs |l.ii5 per pound, and 9 pounds are

required to make a net of the above dimensions. Cotton twine also is used at times.

Sections of rope from 15 to 20 fathoms in length, fastened together with hook and

loop, and having the dried leaves of the ki plant braided on them l)y the stems, the

blade ends of the leaves hanging loose and free, are taken out along with the net.

The sections of rope are joined together, and men taking hold of each end and moving

in opposite directions begin to make a sweeping circle. Others follow to keep the

rope near the bottom, and when it catches on rocks or coral dive down and release it.

When the men holding the ends of the line meet, one steps over the line of the other,

and so they keep on going round and round, gradually narrowing the circle until it

has become sufficiently small. In the meantime the various sections of rope not

needed are unhooked piece hj piece and allowed to float on the surface. The bag

net is then taken out of the canoe and attached to the ends of two of the sections.

The men continue narrowing the circle until the fish are all driven into the bag, which

is then closed up, lifted into a canoe brought up for the purpose, the string holding

the point of the bag untied, and the iish allowed to drop into the bottom of the boat.

A variation of the above net, but on a larger scale, has been invented by Mr. E. H.
Bailey, of Kahului, Maui. A smooth spot of bottom, inside of the reef, in a fairly

shallow place, is selected for placing the net, which is the same as described above,

except that it has a net platform in front, attached to the mouth of the bag and also

to the wings. Two lines of ki leaves are put together so as to make them thicker

and thus more effective. Buoys are attached to the rope by means of short lines,

and the ropes sunk by leads until the tips of the leaves just scrape the reef. The
ropes are run out in a half circle and then pulled over the reef, after which the ends

are swung around until thej- encircle the bag. The ropes are then carried round and
round until all of the fish are over the platform, when the latter is raised up and the

fish forced back into the bag. As soon as the platform reaches the surface the ropes

are withdrawn. The canoes then form a triangle and the mouth of the bag is drawn
up between them and the fish taken out with dip nets.

Opelu nets (upena aai-opelu) are arranged on two half-hoops connected at each end;

the hoops lap over each other and are tied together so as to keep the bag open when
in the water. A rope runs from each of these and meets a short distance above the

bag, from which junction there is only one rope. The bag itself is very deep,

usually about 40 feet, with a diameter of about 12 feet at the mouth and tapering

slightly at the bottom, and is made of imported flax, so as to be as light as possible.

When operated the bag is taken out in a canoe and lowered into about 8 fathoms of

water. Bait, composed of cooked squash or pumpkin, small ground-up fish mixed
with sand, and cooked papaia and bananas mashed up fine, is dropped into or over

the bag. When the fish are gathered over and in the bag it is carefully and rapidlv

drawn up, and when it reaches the surface the ropes on the side are unloosed and the
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mouth closed up. It is then emptied into the canoe and the operation repeated until

the fish become shy. The opelu, when eaten raw, is said to prevent seasickness.

The natives sometimes construct the above net from twine made from the bark of

the olona (Touchardia latifolia) bush or shrub, which grows in large shoots. These
are cut down and the bark stripped ofl: in bundles and put into running water, to pre-

vent fermentation and in order that the pulpy matter, etc. , may decompose. After

four or five days, or when it becomes thoroughlj^ clean, the bark is taken out and

spread on hard-wood boards 6 feet long and 8 or 10 inches wide. The wood used for

these boards—kauwila—is very scarce and valuable now. When the bark has been

thus spread the inside of it is carefully scraped by means of a bone 2^ inches wide

and 10 inches long, with one side beveled to an edge, and the perfectly clean

fiber is dried. It is then stripped into fine threads and twisted together by women,
who roll the strands on their bare thighs with their hands, making a cord that is

stronger than linen and will last for generations.

For catching nehu (anchovies and silversides), very small fish much used for

bait and for food when dried, a bag net (upena nehu) is made from a piece of netting

about a fathom square, attached on two sides to sticks about 3 feet in length

and fulled in at the bottom on a rope shorter than the upper one and forming an

irregular square opening to a shallow bag, which is supplemented by a long, narrow

bag about 6 feet deep. Ropes hung with dried ki leaves are attached to each side of

the net, and these ropes are run around the school to drive the fish into the net.

Nehu fishing is generally carried on in deep water.

A bag net (upena pua), made in the same manner, is used for catching very

young ama-ama (mullet). Instead of ropes with ki leaves, the "sea Co7ivolvuhis,

generally found growing on the beach, is twisted—leaves, branchlets, and all—into

two thick bushy ropes some 16 to 20 feet in length, and these are attached on each

side of the net to the kuku (side sticks). These lines are then drawn forward in

. a semicircle, sweeping the shoals of fry before them till enough are partly inclosed,

when the two free ends are rapidly drawn together in a circle, which is gi'&.dually

reduced till the fry are all driven into the bag."

A bag net ver}^ similar to the above is used in fishing for ohua, a small fish very

highly prized by the natives, which lives in and on the limu kala, a coarse alga that

grows on coral in shallow water. Long ropes with dried ki leaves are employed, and

the method of operation is the same as already described.

A bag net called kapuni nehu is also used in catching nehu. This bag is about 6

feet deep and 3 feet wide at the mouth, and two parallel sticks are used to keep the

mouth open. When a school of nehu is seen working its way along close inshore,

two men go out with the net, each holding one of the sticks. Others get in the rear

of aiid on the sides of the school and frighten the fish into the bag, after which the

sticks are brought together, thus closing the bag, which is then hauled ashore or put

into a canoe and emptied. These bags are of very fine mesh and are made of a

certain kind of Chinese netting, which is said to be exceedingly strong.

A bag net called upena uhu is employed in catching the uhu, some highly prized

labroid fijshes, chiefly species of Calotomus. This is made of a square piece of netting

which has been gathered slightly on the ropes and attached at the four corners to

slender, strong sticks tied together at the middle in such way that they will cross
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each other at this spot and can be brought together when wanted. A string- is tied

at the crossing place of the sticks and the net is manipulated by this string. When
these sticks are crossed they spread the net open in the form of a shaliow bag. The

fisherman first catches an uhu of the variety to be fished for by means of hook and

line. He secures this to a line run through its gills and mouth and then lowers it at

a spot where the uhu congregate and gently works it back and forth. The uhu in

the vicinity are attracted and angered l>y the strange antics of the decoy and swim

up close to observe it. The net is gently lowered to a little distance from the decoy,

and the latter is then slowly drawn into the net. The others rush into the net after

the decoy, when, by a peculiar twitch and pull on the string, the fisherman causes

the sticks to swing around and lie parallel, closing the mouth of the bag, which is

then drawn to the surface and emptied into the canoe. The operation is then repeated

with a fresh decoy.

There are two varieties of uhu, one of a reddish color and the other green. The
red ^'ariety is preferred by the natives, who eat it raw. This same net is used for

other species of rock-fish, the decoy being of the species sought.

A similar bag net (upena opule), about a fathom in length and with an oval

mouth about 2 or 3 feet in width, is used for catching the opule, a decoy opule

being used in the same manner as described above.

Another kind of decoy fishing is with the lau melomelo, a billet of kauwila wood,

one of the hardest varieties in the islands. This decoy is something like a club, being

rounded at the ends, s\'ith one end smaller than the other, and a little ringed knob on

the smaller end to tie a string to. It varies in length from 13 inches to 3 feet. After

the proper incantations have been performed over it by a sorcerer, or kahuna, it is

charred slightly over a regulation fire. Having once attained its power great care

must be taken hy the fisherman that it does not lose it. If a woman should step over

it or enter the canoe in which it is placed the magic influence would be lost. Further

preparation is made by baking equal quantities of kukui nut (candle nut) and cocoa-

nut meat, pounding it up and tying it in a wrapping of cocoanut fiber (the sheath

around the stems of the cocoanut leaf). On arrival at the fishing-ground the stick is

covered with the oily juice of this preparation and allowed to hang suspended a few
feet from the bottom. The scent of the baked nut meat, in the opinion of the fisher-

men, has an attraction for certain kinds of fish, which soon surround the stick and
smell or nibble at it. In a short time a small bag net is dropped overboard, and
maneuvered until its mouth is toward the suspended stick. The latter is then moved
slowly into the bag, the fish following it. Two of the natives dive and, approaching

the net gently, quickly close its mouth and give the signal to those in the canoe to

haul it up. Should the fishing prove poor it is ascribed to the imperfect perform-

ance of the incantations. This manner of fishing was formerly quite common on the

west coast of Hawaii, but is not often practiced now.

One of the common species around the island of Oahu is the malolo, or flying-

fish, although but few of these are found around the other islands. There are two
species, the large malolo and the small puhiki'i. A large bag net with a flaring

mouth and very fine mesh is employed in this fishery, being carried to the fishing

ground piled on a large single canoe, or sometimes a double one. The start is always
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made early in the morning, and a number oi' canoes usually go out together, many of

the occupants being women, as no particular skill is required on the part of the

general hands. The work is directed by the kilo, or spy, who is generally in a light

canoe manned by two or three hands. He stands up on the cross-tics of his canoe,

and shading his eyes with his hand, watches for signs of the school. As soon as he

discerns a strong ripple, which appears to indicate the presence of the school, he

signals to the rest of the canoes, which at once surround it. The kilo points out the

best place for dropping the net, and as soon as it is in place the canoes approach

quickly, the men splashing the water with their hands and poles, and driving the

school before them into the open bag. The malolo will not dive to any depth, and

are always found swimming very near the surface, so that, when completely sur-

rounded bj' the canoes, the}'^ can be driven wherever wanted. This fishing is called

lawaia-o-kaiuli, "blue-sea fishing," by the natives, as they frequently have to go

several miles out to sea after the fish. A favorite spot is ofi' Waikiki beach on Oaliu.

The malolo is frequently pounded up fine by the natives and eaten raw, mixed with

other substances.

The iheihe (a species of halfbeak, Eulept'irham-phnK)^ a long, thin fish, usually a

foot and a half in length, with a very sharp-pointed snout, generally arrives at the

islands about the same time as the malolo and the akule, and is sometimes captured

in a similar net and in the manner alreadjr described.

The largest bag net in use is the upena kolo, and owing to its size it can be used at

only a few places around the islands, Honolulu harbor being the principal one. The

bag is fine meshed, so that small fishes can not escap(\ and is It! to 2-i fathoms in

depth, very narrow at the extreme end, but widening into an immense fiaring mouth.

Attached to the mouth on each side are wings 16 to %) fathoms deep. This net is

swept around the harbor by natives in canoes, who pull the net with ropes, scooping

up everj'thing in its path, the principal species tak(>n being the hahalalu, the 3'oung

of the akule, and the amaama, or mullet.

Upena poo is a small bag net, with a light supple pole cut f i-oiu the pohuehue

{IiyiiiKva j>i'x-c<(j)rtv) vine for the mouth. This pole forms three-fourths of a circle

when not in use. When in operation the fisherman draws the two ends together,

crosses them, and holds them tight in his hand. A small stick, with pieces of rag

or lau hala leaves attached to the end, is also a part of his equipment. The canoe

is paddled immediately over a rocky bottom where holes are numerous, then the

fisherman takes the bag in his left hand and the small stick in his right, and dives.

He pushes the bag close up to one of the holes and with the stick brushes the fish

into it. He then allows the two ends of the pole to slide down in his hand until

they lie parallel, and this nearly closes the mouth of the liag, after which he ascends

to the surface and empties the bag into his boat.

Another style of net is arranged upon two sticks parallel to each other, about

6 inches apart, the bag being about 2i feet in depth and width. One stick is supple,

while the other is rigid. The fisherman pushes the pliable stick along the other until

its end is about the middle of the latter, and holds it thus bowed out and making an

opening for the fish. When he wants to close it he merely lets the stick slide back

until it is even with the other, when he holds both tight.
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Mr. J. S. Emerson, of Honolulu, furnishes the following account of a fishing

expedition he made with a native, when he used a bag net somewhat similar to the

two just described:

"We started at sunrise from the shore in a little canoe capable of holding two persons. The native

had only a malo (breech clout) for his dress. He had with him some of the candle nut (kukui). This

he chewed up in his mouth, and spat the chewed material on the surface of the water. This produced

a film so that he could look down from the now calm surface of the water to a depth of 6 fathoms or

more and locate the little caves and holes in the coral where the fish were. When he had discovered

the proper location of these fish holes, he laid his paddle down in the boat and took a hand net in one

hand. The bag of this hand net was like a purse. There were two sticks to hold it open and these

were upon two sides of a triangle; the mouth of the net was tied to the sticks. In the other hand he

had a fish brush—a rude fly brush about 3 feet long—composed of a stick to which were tied bits of

bark, etc., to make a brush to drive the fish. He sprang into the water—in one hand the net and in

the other the fish brush. I noticed sometimes he had it in one hand and sometimes in the other, it

apparently did not matter which. He dove down, propelling and guiding himself entirely with his

feet, with his eyes wide open, and approached the spot at the bottom, 6 or 8 fathoms deep, with the

brush in one hand and the net in the other, ready for work. Then with the one hand he stirred up
the fish from their resting places and drove them into the net as one would drive little chickens.

Having secured all the fish from that particular spot he closed his net, held the net and brush in the

same hand and used the other hand to paw his way to the surface. On arriving there he blew the

water out of his mouth and nose, threw his head back and got into the canoe. He remained below
the surface about two minutes. There were in the net 3 or 5 fishes about 6 or 7 inches in length. He
then chewed up some more of the nut and proceeded for a few rods ahead, spat out the nut on the

water, looked down, and went through the same operations again, finding a few more fish there.

This he did for several times, say, possibly, at a dozen places.

Certain methods of bag-net fishing which were m vogue years ago have been

entii'eh' abandoned, or at most are but rarely used. Among these is lau kapalili,

which wa8 called the "fishing of kings," as they only could command a sufficient

number of canoes, men, and lau. The late Kamehameha V, whose favorite residence

was at Waikiki, frequently ordered it. The following is a description of this

fishery :

"

Lau kapalili is the use of a large bag net, smaller than the kolo but larger than the ohua or iiao

net, but of the same general shape, and called a papa. Two rope laus of 300 or 400 fathoms in length,

with ki leaves attached, the same as in lau ohua, and generally the lau of two or more ohua nets

joined, are piled onto a large double canoe, which is taken out 2 or 3 miles from shore, attended by a
fleet of from 60 to 100 single canoes. The head fisherman always goes on the canoe containing the net
and lau. Arrived at the proper distance, which must be just opposite the final drawing place, the end
of one rope is joined to that of the other, and two canoes, manned by 8 or 10 strong men, take the
other end of the rope or lau, one each, and start in opposite directions and exactly parallel with the
shore, while the double canoe remains stationary till all the lau is paid out. In the meantime the
rest of the canoes have divided into two companies and follow tln' leading canoes, stationing themselves
at certain distances on the lau and helping to pull it.

When the lau is all paid out the two leading canoes then curve in to form a semicircle, at the
same time always moving toward the shore. When a perfect semicircle has been made by the lau the
double canoes and all the others move gradually forward with it, while the leading canoes are pulling
with all their might straight in to the shore. When either end is landed the men immediately leap
out, and taking hold of the line pull on it, at the same time going toward each other, which has the
effect of narrowing the semicircle, while most of the canoes keep backing on to the double canoe,
which always keeps the center. Arrived at a suitable place, always a clean, sandy one a few rods
from shore, the laus are untied and attached to each end of the papa net. JVIen, women, and children

aHawaiian Fisheries and Methods of Fishing, with an Account o£ the Fishing Implements used by the Natives of the
Hawaiian Islands. By Mrs. Emma Metcalf Beckley. Pp. 18, 19.
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now gather closely on the lau, especially where it joins the net, and make a great disturbance with

their feet, which drives all the fish into the net. Lau and net are finally drawn ashore.

Lau kapalili (trembling leaves) fishing can only be carried on on a clear, bright, sunny day, so

that the shadows cast by the leaves can be seen and serve to drive the flsh inland.

DIP AND SCOOP NETS.

It is frequently difficult to distinguish betveeen a dip net and a bag net, as certain

forms of each are very similar in construction and methods of operation. In some

cases an arbitary line has been drawn.

In fishing for maikoiko (surgeon-fish), a dip net about 6 feet deep and 4 feet in

diameter is used. A bag of bait tied to the end of a stick is pushed into the water

near the holes in which the fish live, and when they are lured out by the scent of

the bait the dip net is carefully slipped under both bait and fishes and then raised

slowly until it reaches the surface, when it is lifted or drawn ashore.

Another method is to chew up bread fruit and taro and spit these upon the sur-

face of the water. As this slowly sinks below the surface the fish are attracted in

large numbers and fall easy victims when the dip net is slipped below them and then

quickly raised to the surface.

A common form of dip or scoop net, which is generally used in removing fish

from seines and bag nets, is made by bending a flexible piece of wood into an oval

shape and tying the ends together at the junction. To this is attached the net, which

has a bag about 2 feet deep, much narrower at the bottom than at the top. When
not in use the lower end of the bag is left open, bu^t when used it is gathered together

and tied with a piece of twine.

On Kauai a dip net with a bag about 3 feet deep, attached to an iron ring 2 feet

in diameter, is used in catching papal (crabs). This net is attached to a long pole bj^

means of four ropes running from the ring to a common center about 2 feet above

the ring, and thence bj^ a single rope. The bait is either tied to a rope attached to

and hanging down a short distance below the junction of the four ropes, or else

weighted down in the bottom of the net. April, Alay, and June are the principal

months for this style of fishing. It is usually done at night. Somewhat similar dip

nets are occasionally employed in fishing for ula (crawfish).

On the Waiawa River, near Pearl City, Oahu, the Chinese use a form of dip net

which was probably introduced by themselves, as it does not appear elsewhere on

the islands. The river is narrow, about -tO feet in width. Four poles are planted,

two on the edge of the bank, and the other two about two-thirds of the distance

across the river, thus forming a square. All of these poles are slanted outward, so

much so that the tips of the outer ones extend almost to the opposite bank, and a

large, square, fine-meshed net is attached to them by ropes. On the shore is a wind-

lass connected with the net by a rope, and used in raising and lowering it. Bait is

thrown into the net, which is then lowered into the water until it almost touches the

bottom, where it is allowed to remain until a number of fish have congregated over

it eating the bait. It then is raised above the surface and the fish removed.

A scoop net is made by tj'ing a square fine-meshed net to two slender sticks,

laid parallel to each other and about 5 feet apart. One side of the net is then

gathered together until the ends of the sticks on that side are within about a foot of
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oach other, when it is secured in this position. A rude sort of bag is thus formed

at the gatlaered end. In operating the net the two ends of the sticks at the bag end

are held in one hand and the flaring end is pushed around stones, etc., in shallow

water, thus scooping up the tish, papai, and opae. By lifting the flaring end out of

the water the catch falls back into tlie bag, from whence it is easily removed with the

hand. This net is ijuite generally used around the leeward side of Oahu.

CAST NETS.

The cast net (upena poepoe) is a comparatively recent introduction in the islands,

having been brought in by the Japanese about ten years ago, so it is reported,

although this is somewhat doubtful. The nets, which are circular, average about 25

feet in circumference and have l^-inch mesh. They have leads all around the sides

and are made generally of No. 10 cotton twine. They are worked from the shore.

Unlike the fishermen in the United States, the Japanese hold no part of the net in

the mouth, but manipulate it entirely with the hands. About two-thirds of the

outer edge is gathered up and the net is thrown with a sort of twirling motion,

which causes it to open wide before it touches the \\ater. The leads draw the outer

edges down very rapidly, and as the}' come together at the bottom the fish are

inclosed in a sort of bag. The net is then hauled in by means of a rope attached

to its center, the weight of the leads causing them to hang close together, thus

preventing the fish from falling out as the net is hauled in. The fish are shaken out

of the net bj" merely lifting the lead line on one side.

BASKETS.

With the exception of those for catching opae (shrimp), the Hawaiians use few
baskets (hinai), this form of apparatus belonging principally tt) the South Sea

Islanders.

In opae fishing two varieties of baskets are used. One, the hinai opae, some-
times called apua opae, looks somewhat like the coal-scuttle bonnets in vogue some
yeas ago. It is woven from the air roots of the ieie {Freijcindia arhorea). This

basket is employed for catching shrimp in the mountain streams, and the work is

generally done by women, who hold the basket in one hand, a short stick in the

other, and, moving in a crouching position through the water, drive the opae from
under the rocks, etc., to some place where the grass, ferns, or branches of trees

droop over on the water. The opae take refuge in or under this vegetation, and the
fisherwoman, placing her basket under the leaves, lifts the latter out of the water,
when the opae drop ofi' into the basket, from whence they are removed to a small-

mouth gourd, which the woman has been dragging behind her in the water by a
string tied to her waist.

Another method of fishing in the streams is to take a fairly deep basket with a
large mouth, and, putting this in a favorable spot in the water, build a mud wall on
both sides of it extending out a short distance. The fisherwoman then goes a little

way upstream, and by beating the water drives the opae into the basket, which she
removes and empties, then going on to another place and repeating the operation.
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The basket used in fishing for opiie in salt and biackish water has a wide flaring-

mouth, graduallj^ sloping toward the center, a few inches from which it suddenly

branches ofl: into what looks like a long circular spout inclosed at the extreme end.

The size of the baskets varies. Holding the basket in the left hand the women wade
out in an almost nude condition to a suitable spot, where they sink down until only

the head is visible, and pushing the right hand under the rocks, dri\'e the opae into

the basket, which is so manipulated as partly to envelop one side of the stone. The
mouth of the basket is closed by drawing the sides together and holding them in this

position. The opae are then transferred to a gourd floating alongside, which the

fisherwoman keeps attached to her by a rope tied around her neck. The women are

expert in this method of fishing and rarely fail to make good catches.

The hinai hooluuluu is used in hinalea iishing, and is a small basket made from
the vines of the awikiwiki, a C'o/irolvuli/n. After a light framework of twigs has

been tied together, the vines-, twigs and all, are wound in and out, round and round,

until of the requisite size,

3 or 4 feet in circumfer-

ence and about 1^ feet

deep. Pounded opae in-

closed in cocoanut fiber

is occasionally placed at

the bottom of the basket

for bait, but usually the

scent of the bruised and

withering leaves seems to

be sufficient. Women al-

ways attend to this kind

of fishing. They wade
out generally to small

sandy openings in coral

ground or reef, and let down the baskets, properl}' weighted to keep them in position,

the weights attached in such a way as to be easily removed.

Each woman moves some distance away from her lia.sket, but to a point from

which she can watch the fish enter it. When all the fish that are in sight have

entered, the basket is taken up, the fish transferred to a large small-mouthed gourd,

and fishing resumed in another place. This method can be used only on a calm sunny

day and at low tide.

Baskets made from the awikiwiki must be renewed from day to day. Some are

made from the ieie vine, while still others have been made from the weeping willow

since its introduction some j'ear^ ago. These latter can be used over and over again.

Sometimes these baskets are placed in fairly deep water, where stones are piled

around them to keep them in position. For bait the wana (sea egg), with the shell

broken to expose the meat, is put in it. The basket is left for a day or two before

being taken up.

The hinai uiui is used when fishing for the \\\m{PI(it(>i>]iryfi j)ant]ieriiius),n, small

flat-fish, said to make its appearance at intervals of from ten, fifteen, to twenty

Fig. 231.—Basket [nr catching opae (shrimp),
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years. Its appearance is taken by lishermen and the people in general as a sure

precursor of the death of a very high chief. The basket is shallow, of about the

same size as the hinai hooluuluu, but wider mouthed. The following is a description

of the methods of fishing followed on the last appearance of this fish:"

At the last appearance of the uiui the imported marketing baskets were generally used by those

who could not obtain the old-fashioned kind, as any old cast-awaj- basket would do, with a little patch-

ing, occupying perhaps five minutes, and two 'sticks bent over the mouth or opening from side to side,

and at right angles to each other, for a handle to which to tie the draw-string. It should be twisted

round and round above the jointure with a little of the sea convolvulus (pohuehue) with the leaves on,

so as to throw a little shade in the basket to keep the fish from being drawn up to the surface of the water.

In these baskets cooked pumpkins, half-roasted sweet potatoes, or raw ripe papayas were placed for

bait. The canoes, thus provided, would sail right into the midst of a school of these fish; the basket

being lowered a few feet into the sea, the fish being attracted by the scent of the bait would rush into

the baskets and feed greedily. As soon as the baskets were full of fish they would be drawn up and

emptied into the canoe and then lowered again, with more bait if necessary, and this would go on till

the canoe was loaded or the fisherman was tired. These fish are very good eating when they first

arrive, as they are fat, with liver very much enlarged; after a month they become thinner, not perhaps

procuring their proper food here, and then taste strong and rank.

The following, from the same source, describes a basket occasionally used by the

natives:

The ie kala basket is the largest kind of basket used in fishing by the Hawaiians. These are

round, rather fiat, baskets, 4 to 5 feet in diameter by 2J to 3 in depth, and about IJ across the mouth.

A small cylinder or cone of wicker is attached by the large end to the mouth and turned inward toward

the bottom of the basket. This cone or cylinder is quite small at the free end, just large enough for

the kala to get in. Immediately below the end of this cone, on the bottom of this basket, is placed

the bait, properly secured, which in the case of the kala is limu kal a (a coarse, brownish-yellow alga

on which this fish feeds and from which it takes its name), ripe breadfruit, cooked pumpkins, and

half-roasted sweet potatoes, and papayas. This basket is called the ie lawe (taking-basket). The
fishermen generally feed the fish at a given place for a week or more before taking any, using for this

purpose a large basket of the same kind, without the inverted cylinder, and wider in the mouth, to

allow the fish free ingress and egress. After a week or two of feeding they become very fat and fine

fiavored, as also very tame, and baskets full of fish can be drawn up in the taking basket without in

the least disturbing those which are still greedily feeding in the feeding baskets. These baskets are

occasionally used for other kinds of fish, substituting the bait known to attract that particular kind,

but never with the same degree of success as with kala.

The South Sea Islanders living at Honolulu and Lahaina have introduced two new
types of baskets. The larger has a flat bottom, and is othei'wise the shape of a

half cylinder, the top gradually sloping to the rear end. These baskets are about

3 feet long, 2 feet high in front, and H feet in height in the rear. The outer frame-

work projects about 2 inches bej'ond the front and back. The baskets are made of

flexible twigs lashed together with twine. A cone or funnel, 6 to 8 inches in diameter

and about 12 inches long, with the end cut oft', is inserted at the larger end, the bodj^

of the cone being inside of and opening into the basket. At the end of the cone a

trap-door of wickerwork, aboiit i inches square, is fixed in such a manner that it will

open at a touch from the outside, but can not be pushed open from the inside. The
basket is weighted down with stones or two pieces of old iron run lengthwise of the

basket on the bottom and lashed there. In the rear of the basket is a small trap-door

a Hawaiian Fisheries and Methods of Fishing, with an Account of the Fishing Implements used by the Natives of the

Hawaiian Islands. By Mrs. Emma Metcalf Beckley.
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for removing the fish. When used the basket is taken to a sandy place in 2 to 4

fathoms of water, where there is plenty of coral or stones. The fisherman dives

and places it in a good spot, then takes pieces of coral rock ajid builds them up
and around the basket until it is completely inclosed, so as to form an artificial dark

retreat for the fish. The opening to the funnel is left exposed, however, and the fish,

seeing the inviting entrance, go into the trap. The basket is left for from two days

to a week, when the stones are displaced, the basket hauled up into the canoe and

emptied by means of the back door, and then replaced in its former position.

Hinai puhi is the other form of basket used by the South Sea Islanders. It is

oblong, about 25 inches wide, 18 inches high in front, and 3 feet long. The top

gradually slopes to the rear, where it is only about 12 inches high. A funnel,

or cone, about 8 inches in diameter and 10 inches in depth, extends into the basket

in an upward direction, and has an opening on its underside which leads down into

a square space about one-half the width of the basket. This space, which begins

about halfway of the length of the funnel, runs about 5 inches farther into the

basket. From this space another funnel, with a narrow slit opening, leads into the

body of the basket, the mouth held taut by lines run from it to the sides. Both

funnels are constructed of netting, while the rest of the basket is made from the

branches of the guava tree. Bamboo, owing to its lightness, is sometimes used for

the top. The branches are lashed together with stout twine, no nails being employed.

It takes about a week to make one of these baskets, but they will last a long time.

They are used for the capture of the puhi, or moray, which is quite common around

the islands.

FISH TKAPS OB PENS.

On Pearl Harbor, Oahu, two fish traps are used for catching sharks and large

akule (goggler), opelu (mackerel scad), weke (goat-fish), and kawakawa (bonito).

The larger, near Puuloa, has two walls which, for a short distance, run out from the

shore in parallel lines. Then one of them sweeps out and around, forming a large

and almost oval space. A wall is built parallel to the shore and the outer portions

of the oval meets it close to one end. The other line from the shore comes out

almost to this parallel line and then turns sharply inward for a few feet, and the

space between the two, about 4 feet, forms the entrance into the trap. The walls

are built of coral. The end of the oval farthest from the entrance is almost bare at

low water, while the side next to the gate has about 5 feet of water. At high tide

the whole trap is under water. Fish enter it at high water and are caught as the

water recedes. They are taken out at low water by means of a small seine.

SPEARING.

The natives are veiy expert in fishing with the spear, and use it with equal

facility either below or above the surface of the water. The spear is usually a

slender pole 6 to 7 feet in length, made of very hard wood, and tipped with a thin

piece of iron li to 2 feet in length. Most of the tips are perfectly smooth, but a

few have a very slight barb. The spearing of fish is called "ia o" by the natives.

The spearing of the species inhabiting the rocks in shallow water is carried on

under water. Diving to a favorable spot among the rocks, the fisherman braces

himself in a half-crouching position and waits for the fish to come. He notices only
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fish passing before and parallel to him and those couiing straight toward him. For

the former he aims a little in advance of the fish, since by the time it is struck its

motion has carried it so far forward that it will receive the blow on the gills or

middle of the bodj^ and thus be secured, whereas if the spear were aimed at the body

it would be apt to hit the tail or entirely miss the fish. The spear is generally sent

with such force that it goes entirely through the fish, thus bringing the latter up to

the upper part of the spear, where it remains while the fisherman strikes rapidly at

other fish in succession, should they come in single file, as they usually do.

The above-water spearing is generally for INIaki maki (the swell-fish, Tetraodon

hmjndnH)^ which is said to be poisonous; for hee (octopus); and for honu (turtle).

The oopuhue is either speared from the walls of the fish ponds or in the open sea.

In the deep-sea line-fishing spears with short poles are frequently employed in

killing certain species brought to the surface on the lines.

In fishing for puhi (eels) the latter are attracted out of their holes with bait and

are then speared.

Spears are frequently used in fishing for the hee (octopus), principally by women.

This animal generally makes its home in small circular holes in the rocks on the reefs.

When the fisherwoman finds a hole that she thinks is occupied she runs the spear

into it gentl}'. Should a hee be there it comes out to see what is the matter, the

spear is run through it, and it is brought to the surface. The woman usually carries

a smaller spear also, and with this she pricks or hits the animal in the head until it is

stunned or killed, otherwise it might twine around her arms or legs and cause serious

difficulty.

Honu (turtle) are generally captured by means of spearing from -the rocks along

the shore where they congregate.

DYNAMITING.

Probably one of the most destructive methods of fishing is with dynamite, or

giant powder, as it is generally called in the islands. This explosive was first used

for this purpose in ISTO. A stick of dynamite weighing about a quarter of. a pound
is capped and arranged with a fuse about 10 inches long. The fisherman usually

selects a deep hole, and paddling to within a short distance of it, lights the fuse and
when it has burned almost to the cap throws it from him into the hole. When it

explodes every living thing within a considerable radius of where it struck is either

killed or stunned by the shock. ^Nlany fish rise to the surface and are picked up by
the fisherman. An especially objectionable feature of this practice is the number
of young fishes killed The method is prohibited by law, but \'cry little attention

is paid to this enactment, as no effort is made to enforce it.

POISONING.

The law also prohibits the catching of fish by means of stupefying drugs and
plants 'placed in the water, but the practice is still followed in many places. It is

called by the natives "hola hola." The ahuhu {(Jraren jtvrinirt'a), a poisonous weed
which grows on the mountain side, is the plant generally employed. It is gathered

and pounded up with sand, the latter to make it heavier so that it will sink in water.

All over the reefs, running a short distance from and generally parallel to the shore.
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are numerous caves, holes, etc. , which are the habitat of many species of fishes. The
fishermen carry a small seine and a quantity of the poisonous mixture in one of their

canoes, and when they arrive at the fishing ground set the seine around an isolated

rock or the mouth of a cave. The escape of the tish from these retreats being thus

prevented, the fishermen place some of the mixture in a small bag, and, diving to

the bottom, shake some of it in the holes. In about ten or fifteen minutes the fish

seem to become stupefied and rise to the surface, whence they are taken into the

canoe by means of small scoop nets. They soon recover from the effects of the drug

if allowed to remain in water.

The seeds and leaves of the shrub akia {Diplomorjjha ti(()i(liv/<viih!).-<) are also used

for this purpose.

WEIRS.

While weirs are not of commercial importance in these islands, some are used in

the mountain streams during tlie rainy season for taking the oopu, a small fresh-

water gobj' found mostly in these streams, and consumed principally by the fisher-

men and their families. During the dry season a platform of large logs, placed side

by side, is built and placed in the stream at about or just above high-water mark.

Diiring the rainy season the streams rise \erj' high and the water becomes so muddy
with the wash from the sloping ground adjoining the banks that the oopus, who
make their homc'^ in water holes, under large rocks, etc., are driven out and carried

downsti'eam by. the hurr3'ing waters. As these lish do not like muddy water, they

endeavor to keep near the surface, which is comparatively clear, and are thus swept

in immense quantities onto the platform, and from there into a ditch leading out to

a plain, where thej' are gathered up in large quantities. At this season of the jear

the oopus are highly prized hy the natives, on account of their very delicate flavor.

This method of fishing is practiced mainly on the islands of Oahu and Kauai.

TORCHING.

Considerable fishing is done with torches at night. The torches are usually

made of split bamboos secured at regular intervals with ki leaves or twigs of the

naio (Mi/ojxii'iivi, xii/tdtveae/>s/x). They arc sometimes made of a number of kukui

nuts strung on rushes, or the stems of cocoanut leaves, which are then wrapped with

ki leaves so as to make the torch round like a candle. This latter kind will burn in

almost any kind of weather. The natives have a notion that if the torch burns with

a pale flame the fishing will be poor, but if it burns with a Vjright red flame it will be

very good.

In shallow water the fish are frequently speared or taken in a small scoop net,

the fisherman wading around with the lighted torch in one hand and the spear or

net in the other.

Sometimes, while the fish is blinded or dazzled by the light, a scoop net is

slipped in front of it by one of the fishermen ; a companion then gently tosses a stone

just back of the fish, which causes it to dart forward into the net, and it is captured.

This manner of fishing is called by the natives "lamalama."

Another popular method is stunning or killing the fish after the}- have been

attracted to the surface by the light of a fire in the bow of a boat. It is the practice

F. C. B. 1903, Pt. 2—11
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to put ill the boat a can filled with inflammable material and covered with oil, row to

a desirable place, and set tire to the fuel. The fish are fascinated or dazzled by the

light and may easilj' be struck with a stick.

SNARING.

The use of the snare in fishing seems to be confined to Hawaii, its use on the

other islands not being reported. Puhi (eels) and ula (crawfish) are the species

usuall}' taken in this manner.

In snare fishing for puhi (ahele puhi) the apparatus is a long stick with a noose

arranged at the end, the string which works the noose reaching to the end of the

pole. A bait made of almost any kind of pounded fish or crab is thrown into the

water, especiallj^ around rocks, where the puhi lives in holes and crevices. The
noose is slipped up close to one of these holes and when the puhi thrusts its head

through in order to reach the bait, the line in the hand is pulled, drawing the noose

tight to the end of the pole and choking the fish to death, after which it is drawn to

the surface.

In fishing for ula (ahele ula), a long pole, to which dead bait has been tied about

3 inches from the bottom, is put down in the water in front of a hole in the rocks.

As the ula comes out of its hole to get the bait another pole, with a crotch or fork at

the end to both arms of which a noose is fastened, is slipped under its tail and

suddenly jerked, tightening the noose, so that the animal can be brought to the

surface.

riSHINCi WITH THE HANDS.

The native men, women, and children are perfectly at home in the water,

spending a good portion of their time there, and they are exceedingly expert in

diving and swimming. Frequently they catch various inhabitants of the water with

their hands, and in some places this method of fishing has become quite an important

source of revenue to them. It is a common sight, in the less densely inhabited

regions, to see a stark-naked native man or woman crouching down in the shallow

water and feeling around the coral and la\'a rocks for fish, papai (crabs), and opae

(shrimp). Some of the fishermen dive to the haunts of certain species, and, thrusting

their arms into holes or under rocks, bring out the fish one by one and put them into

a bag attached, for the purpose, to the malo, or loin cloth. Opae, oopu (gobies), and
gold-fish are frequently taken by women fishing with their hands in the fresh-water

streams and taro patches, and form a considerable part of the food supply.

In fishing for hee (octopus) the native dives to the bottom, and, with a stick,

pokes around in the small holes in which the animal lives. When he touches one it

seizes the stick and allows him to draw it out of the hole. On reaching the surface

the native seizes his captive with his hands and bites into its head, thus killing it.

The ula also is frequently taken by the diver with his hands. The fisherman

first provides himself with a small bag, which he attaches to his malo. His right

hand he carefully wraps up in a bag or a long piece of cloth, to prevent the ula from
biting him, and, diving to the bottom, he feels around in the crevices and holes

among the rocks, pulling out the ulas he finds and putting them in the bag, return-

ing to the surface whenever necessary. Frequently he will bring up two or three



COMMERCIAL FISHERIES OF THE HAWAIIAN ISLANDS. 737

crawfish at a time. Occasionally the fishermen are severeljr bitten hy puhis, which

at times make their homes in the ula holes.

Nearlj^ all the mollusks are gathered l>y hand. The opihi (limpet), which

attaches itself to rocks, is detached hy knives. The beche-demer (sea slug), wana

and ina (sea eggs) are also taken by hand.

The varieties of limu (alga?) which are eaten by the natives are all gathered b}^

hand, and this forms quite a profitable business for a number of women and children

on the various islands.

LINE-FISHING.

Fishing with rod, hook, and line (called l)y the natives "paeaea") is not practiced

to any considerable extent commercially, except for aku (bonito). In this fisherj^

mother-of-pearl hooks, made from the shell of a mollusk, now quite rare, are used.

These hooks are called pa, and as they glisten with an iridescence like the shimmer

from the scales of the smaller kinds of fish on which the aku lives, no bait is needed.

The shell portion of the hook is barbed on the inner side with bone, and two

tufts of hog's bristles are attached to the barbed end at right angles to it, for the

purpose of keeping the inner side up, so that the shell will lie flat on the surface of

used in fishing.

the sea. The bone portion of the hook is usually a dog tusk, but sometimes it is a

piece of human bone, ivory, or tortoise shell. An iron hook, with the curved portion

bent o\'er so far that the point runs almost parallel with the shank, is sometimes used.

Brass hooks also are employed at times. In line fishing double canoes are generally

found more convenient and much safer, as the fishing is done a considerable distance

from shore.

On reaching the fishing-ground the fishermen locate the fish by watching the sea

gulls, which will be seen hovering over the schools. It is the habit of the fish to run

against the tide, and 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 the small live bait thrown into the water. These small fish are usually the

nehu, iiao, and the young of various species. There are three men in each canoe,

but only one man in each engages directly in fishing, the others managing the canoe.

These two men stand up in the stern of the boat, holding in their hands a bamboo

pole about 12 feet long with a line of the same length attached, and the pearl hook

tied to the end of this line. By a quick movement the line and hook are slapped

violently on the surface of the water and then drawn toward the boat. The aku are

attracted by the noise, and seeing the glittering hook, which looks like a young fish,
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make a spring for it. As soon as the fish is hooked the line is swung up over the

fisherman's head so as to make ahuost a complete revolution. It is very necessary

that the line should be kept taut, as. owing to the fact that the hook has but a slight

barb, the fish would shake itself loose should the line slacken in the least. As the

hooked fish is describing this revolution the fisherman swings around to meet it as it

nears him, bowing out his right arm. When the fish comes between his arm and side

he closes them up and the fish is caught, vinhooked, and dropped into the boat. If he

perceives that the fish is coming toward him in such a way that it will be difficult to

hold it in the manner described, he moves out of range and allows it to make another

revolution, catching it on its return. The fishing must be done in from ten to fifteen

minutes' time, as the school soon gets frightened and disappears.

In line-fishing for other species besides the aku, opae, earthworms, and live fry

of fish are used us bait. Hooks of varying sizes and kinds, made from ivory, tortoise

shell, and human and animal bones, are used. Frequently the fisherman, after baiting

his hook from a handful of opae. bruises the remainder, and, wrapping it up in

cocoanut fiber, ties it with a pebble on the line close to the hooks. The bruised

matter spreads through the water when the line is dropped and serves to attract the

fish to the vicinitv of the hook.

Fig. -23:1.—Tortoise-shell hook. Fig. 2M.—Ivory hook.

For bait in uhu fishing the gall bladder of the hee is dried and then cooked until

it becomes a jelly, which is placed in a small calabash or l)owl and tied to the hook
as bait. A pole is used in this method of fishing.

In fishing for aama (crabs) from clifl's or high rocks, a long bamboo pole with
line, to the end of which is tied an opihi, is used. The fisherman dangles this bait

in front of the crab as it looks out from its home in the rocks, and the animal at once
seizes it. By a (juick jerk the line is swung up and the aama caught.

In the deep-sea fishing hooks and lines are used without rods, except for the

aku. Fishing is carried on here to depths as great as 60() feet. The older native

fishermen are familiar with all the reefs and rocky elevations for miles in everv
direction from the shore, and know well the difl'erent species of fishes to be found in

each place. Frequently tliey go entirely out of sight of tiie lowlands and mountain
slopes and take their bearings, for the purpose of determining from the relative

positions of the diflerent mountain peaks the reef or rock which is the habitat of the
fish they are seeking.

On Hawaii an ingenious method of fishing for ulua is practiced. A long pole is

planted on the shore in such a position as to lean decidedly toward the water. On
the top of this a bell is arranged so that it will swing clear of the top of the pole.
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In olden times a calabash with shells inclosed took the place now occupied by the

bell. A block and fall is also attached to the pole close to the top, and a long line,

with a hook at the end, is run through the block and allowed to float out to sea, the

land end being tied in a slipknot to the bottom of the pole and the surplus coiled at

the foot. A small dead tish is used as bait. In order to attract the fish, puhi are

mashed up with sand and thrown into the ocean. As soon as a fish is hooked his

struggles cause the bell to ring, thus warning the fisherman, who at once runs to the

pole and, loosening the slipknot, begins to play the fish. As the fish is too large and

strong to haul in alive, it must be plaj'ed until

drowned.

In hand-line fishing from canoes in deep water,

a line of about finch cord, with a lava stone

weighing several pounds as a sinker, is used l>y

the natives. A little above the sinker, and for a

distance of about 6 feet, there run out from the

line little bamboo canes about a foot in length, in

a horizontal position, and from the outer ends of

these canes dangles a short piece of line, with a

hook at the end. The bait is put over the point of

the hook and the upper portion of it tied to the

shank by means of two small threads hanging

from the line and tied just above the hook. This

line is used in water as deep as 2(>(t fathoms. As
soon as the sinker reaches the bottom the native,

))y a peculiar jerk, disengages the stone and draws

the line about a fathom from the bottom, where it

is allowed to remain until a certain number of

bites have been felt, when it is drawn to the sur-

face, the fish removed, the hooks rebaited, a new
sinker put on, and the line run overboard again.

Ulaula is the principal species captured thus. ;

In deep-sea fishing the Japanese generally use

but one hook on a line, attached to the end of it. i

In fishing for mahimahi (dolphin) the Japa-

nese use a rope about 2,000 feet in length. At
intervals of 60 feet are attached branch lines al)out

60 feet in length, with a hook on each. Akule are used as bait. The line is paid

out from the boat, the main line being kept on the surface by buoys made from

the cotton tree, while the branch lines hang downward. The line is set in the

morning and taken up at noon, the fishermen lying off in their boats in the mean-

while. This fishing is carried on about 10 miles offshore.

A line used principally for catching kole has at the end a piece of lead, at each

end of which is attached a short line with a hook. The gall of the hee, prepared

in one of the numerous ways given under the section headed " Bait," is used for bait.

This manner of fishing is called by the natives "okilo hee."

Fig. 235.—Deep-sea fishing line.
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The native is a great lover of the hee, and has a number of methods of capturing

it, one of the most interesting of which is with the cowrie shell. One or more cowrie

shells of the ]\Iauritiana or Tiger varieties are attached to a string. -When only one

is used, an oblong pebble about the size of the shell is tied to the face of it, a hole

is pierced in one end of the back of the shell, a line is passed through, and after being

fastened here, allowed to hang a few inches below the shell, to which a hook, whose

point stands almost perpendicular to the shaft or shank, is attached. Only shells

with small red spots breaking through a reddish-brown ground have an attraction for

the hee, and it will not rise to any other kind. Shells which have suitable spots but

unsuitable background are given the desired hue by steaming them over a tire of

sugar-cane husks.

On arriving at the fishing ground the fisherman in pursuit of hee either chews up
and spits upon the water a mouthful of candlenut meat, to render the surface glassj'

and clear, or he uses the water glass, which is described below. He drops the

shell into the water, and bj' means of the line swings it back and forth over a place

likely to be occupied Ijy a hee. The greedy animal perceives the shell, shoots out

an arm, and seizes it. If the bait is attractive, after a few moments' hesitation

Î<^.f
"

Fig. 236.—Hook nitiilo from iron nail. Fig. 237.—Cowrie hook with shell for catching hee.

another arm is placed around it, and then another, until at last the animal withdraws
itself entirely from its hole and hugs the shell closely to its body, oblivious of every-
thing else. The fisherman then draws it rapidly up through the water, and when it

raises its head at the surface, pulls it over against the edge of the canoe and delivers

a blow l>etween the eyes with a club which is generally fatal. Owing to the hee's

quickness with its eight tentacles or arms, the fisherman has to be very rapid in his

movements, as the animal would he no mean antagonist should it have an oppor-
tunity to seize him with its arms. The natives say that a number of persons have
lost their lives in struggles with the octopus. This method of fishing is called Ijv

the natives "Lawaia hee me ke leho" (squid-catching with cowrie).

A cowrie shell, with a metal hook laid across the mouth of the shell and fixed in

position with melted lead, is sometimes used in fishing for hee; and, again, a line

with a piece of lead attached to the end in a horizontal position, a hook with the
point up being lashed to one of the ends of the lead, is employed.

Water glasses are frequentlj^ used along the Hawaiian coast. An oblong, square
box, with a piece of glass fixed in the bottom, is put on the water, with the glass end
downward, and the fisherman, by placing his face in the open end, can distinctly see
the bottom, although the surface may be broken with ripples outside of the water
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glass. The water glasses now in use could be much improved if the box were made
wide enough to allow the entrance of the whole head instead of merely the face, it

being easier to see when the sunlight is completely cut ofi' from the glass. . A water

glass similar to that used in the sponge fisheries of Florida would be very effective

—

an ordinary bucket with the bottom removed and a pane of glass substituted.

In fishing for honu (turtle) a flat stone is used, with two hooks lashed to the upper

part and running out in opposite directions. This is attached to a long line. Hee
also are occasionally caught with this style of apparatus.

Fig. 238.—Hooks used in catching turtle and squid. Fig. 239.—Hook with ivory barb and wooden shank.

In fishing for papal (crabs) the younger natives frequently use short lines with

a small wooden buoy at the. top and a piece of bait (meat, fish head, or any other

dead bait) at the end. These are set in shallow water close to the shore, and are

frequently lifted by children, who wade out to them and grasp with their hands the

crabs clinging to the bait before they become frightened and let go.

SHAEK-CATl'llINfi.

The shark has always occupied a unique position in not only the religious but in

the daily life of the native. This, however, is treated elsewhere In this report, and

only the methods of fishing for sharks will be considered here.

The natives distinguish five species of sharks frequenting Hawaiian waters.

The mano kj^ikihi (hammer-headed shark) and the lalakea (white-fin) are considered

edible. The hammer-headed shark is the one most frequently seen in the markets.

The others are the mano kanaka (man shark), the shark god of the ancient Hawaii-

ans; the mano, a large white shark, and the niuhi, the largest and fiercest of all.

The last two are but rarel}' seen in Hawaiian waters. The niuhi is said to be seen

a long way off at night by the bright greenish light of its eyeballs. It is much feared

by the natives.

The mano kihikihi and the smaller lalakeas are generally taken with other fishes

in gill nets, seines, or bag nets. The larger lalakea and the other species are taken
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M itli hook and line, as no net would be strong enough to hold them. Shark hooks

are generally carved from a piece of hard wood, with a piece of sharp-pointed bone

lashed to the end of the hook to form the tip. But few of the hooks seem to ha^e a

barb, and it speaks well for the dexterity- of the fishermen that they succeed so well

in fishing with these.

Sometimes the native seeks the shark in coves and caves below the surface after

the fish has gorged itself and is sleeping with its head forced into the sides of its

Fig. 240.—Wooden shark hooks, with bone points.

resting place. The diver gently slips a noose around the tail of the shark, which is

then hauled up and dispatched. Experts have been known to capture six or eight

.sharks in one day in this manner.

In the olden times the catching of the niuhi was made a great event, but there

has lioen no regular fishery for it for nearly one hundred j-ears. The following

account of the manner of its capture is especially interesting:"

The common kind of t^hark was caught in vast quantities, and the liver, with a httle of the flesh,

was wrapped in ki leaves and baked underground, then from fifty to a hundred of the largest single

and double canoes were loaded with baked meat and large quantities of the pounded roots of awa,

mixed with a little water, and contained in large gourds. The fleet would sail many miles out to sea

in the direction in which the niubi is known frequently to appear. Arrived at a comparatively shallow

place, the canoe containing the head fisherman and the priest and the sorcerer—who was supposed to

be indispensable—would cast anchor; meat and the baked liver would be thrown overboard, a few

bundles at a time, to attract sharks. After a few days the grease and scent of cooked meats wovild

spread through the water many miles in radius. The niuhi would almost always make its appearance

after the third or fourth day, when bundles of the baked meats were thrown as fast as it could swallow
them. After a while it would get comparatively tame and would come up to one or other of the

canoes to be fed. Bundles of the liver with the pounded awa would then be given to it, when it

would become not only satiated, but also stupefied with awa, and a noose was then slipped over its

head, and the fleet raised anchor and set sail for honie, the shark following a willing prisoner, the

peoi)le of the nearest canoes taking care to feed it on the same mixture from time to time. It was led

right into shallow water till it v:a.< straiided and then killed. Every part of its hone? and skin was
supposed to confer unflinching bravery on the possessor. The actual captor—that is, the one who
slipi)ed the noose over the niuhi's head—would also, ever after, be alway.s victorious. The shark's

natural home i.s, perhaps, in the warmer waters of the equator, as the (Gilbert Islanders, now here,

make the assertion that it is very frequently seen and captured at their group. The tradition here is

that it is only seen just after or during a heavy storm, when the disturbed waters perhaps drive it

away from its natural haunts.

" Hawaiian Fi.'iherief and irethods of Pishing, with an .Account of the Fishing Implements used by the Natives of the
Hawaiian Islands. By Mrs. Emma Metcalf Beokley.



COMMERCIAL FISHERIES OF THE HAWAIIAN ISLANDS. 743

The use of human flesh as bait was in great vogue among the Hawaiian chiefs.

It was cheaper than pig, was equally acceptable to the shark, and gave the chief an

opportunity to kill anyone whom he disliked. The victim was cut up and left in a

receptacle to decompose for two or three days. Kamehameha I was a great shark

hunter and kept his victims penned up near the great heiau (temple) of Mookini,

near Kawaihae, Hawaii.

NEW FORMS OF APPARATUS PROPOSED.

It is probable that the beam trawl could be used to advantage in the deeper

waters around the islands. This apparatus, which is an immense bag, with wide

flaring mouth, the bag running to a point at the end, is worked from the deck of a

sail or steam vessel. Long cables are attached to the sides of the mouth of the bag,

and the trawl is dropped overboard while the vessel is in motion. It sinks to the

bottom, and as the vessel moves forward is drawn along the bottom, scooping up
everj'thing in its path. When it has been down a sufficient length of time the vessel

is brought up into the wind, the trawl raised to the deck, where it is emptied, and then

dropped overboard for another trial. Sharks are very destructive to nets used in

the deeper waters, and also eat the fish out of them; with the beam trawl this would

be obviated.

Pound nets made of fine wire could be used to advantage on the leeward side of

the islands and in the bays. Netting could not be used, as the sharks and larger

fishes would tear it to shreds while struggling to get in or out.

Fyke or hoop nets would probably prove profitable in the bays and rivers.

Thev could be set and left without further attention until it was convenient for the

fisherman to raise them.
BAIT.

Caiclihiq ofhalf

.

—The natives generally use live bait in the line fisheries, and their

method of catching it is rather interesting. In the morning a medium-length fine-

mesh seine is loaded in the canoe or canoes, each of which contains two or three

men. and is paddled about 10 or 50 feet from the shore. One man is left on the land,

and he runs along the rough, rocky shore with a small pail of dried opae, of which he

takes out a few at intervals, and, after chewing in his mouth a few moments, spits them

into his hand and throws them on to the surface of the water a short distance from

the shore. If no fish rise to the bait thrown out it is quite certain none is there, and

he runs on a little farther and repeats the operation. When fish rise to the surface

and nibble at the bait he signals to the canoemen, who immediately paddle in close to

the spot, and all but one, who is left in the boat to maneuver it, drop overboard with

the seine and sweep it around the spot, inclosing the fish.

On most of the islands the nehu is the principal species of bait fish taken, while

on Hawaii the piha is also used for the same purpose. The young of many other

species are taken in these seines and used as bait, to the great havoc of the general

fisheries.

Bait iii<e(J.—Live opae are very frequently used for bait in the line fisheries.

All species of young fish are used as bait, both alive and dead, though the former

are preferred. In fishing for mahimahi (dolphin) young akule (called agi by the

Japanese) are used.
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The natives ure very expert in the preparation of palu, or baits, from various

substances. In maldng these a small section of the sharp end of a cocoanut shell,

about li inches in height, and a small stick of hard wood are used, in the same manner

as a mortar and pestle.

A number of methods of preparing such baits, with the ink bag of the hee as the

principal ingredient, were given to me by Mr. Joseph Swift Emerson, of Honolulu,

who has made a thorough study of the native customs. Alaala hehe (the ink bag of the

common octopus) is roasted on the coals in the leaves of a ki plant, and when well

cooked is ground into a paste in the mortar. Usually it is flavored with something

that is supposed to attract the fish. Great care is taken in compounding the mix-

ture, and every fisherman has his favorite recipe. The following are some of the

more common mixtures used, alaala hehe forming the base in every case:

1. Pound up a little alaalapuloa root in the mortar, throw away the fiber, leaving only a few drops
of juice in the mortar, then mix in the alaala hehe, working it thoroughly with the pestle.

2. Mash up a red pepper and throw seeds and pulp away, leaving only a few drops of juice adhering
to the mortar.

3. Obtain juice from puakala (the prickly plant, the thistle) seeds. Mix in a little salt and proceed
as in No. 1.

4. The same with ilima flowers and salt, always using an exact number of flowers, say 4 or 8. The
fishermen have a superstitious idea that if an odd number is used it will have no force.

5. The same with salt and young noni leaves slightly roasted.
6. The same with salt and maile kaluhea.
7. The same with salt and leaves of the paina

(
poha—cape gooseberry )

.

8. The same with salt and very young leaves of koko.
9. The same with the bark from the root of pilo (plant growing near the seashore with beautiful

flower of foul srtiell).

10. The same with salt and the bark from root of nauuau.
11. Mix with kukui (candle nut) nuts, well roasted, the kukui nuts to be well ground first and then

the alaala hehe to be worked in.

12. Mix with old hard cocoanut burnt to a crisp, a little kukui nut rarely done and salt.

13. Mix with a little cinnamon.
14. Mix with fruit of mokihana, which grows on Kauai.
15. Mix with a few drops of brandy or other intoxicating liquors.

16. The same -,\ith Perry Davis pain killer.

17. The same with kerosene oil.

18. The same with tobacco juice.

19. The same with juice from ahuhu seeds.

20. Mix with salt and coal from burning a little mahuna kapa.
21. ilix with salt and coal from the sugar cane of the variety known as ainako.
22. Salt the alaala hehe before roasting.

The bait, when prepared, is applied to the tip of the hook and is very attractive

to fish. Those caught with it are usually small ones found near shore.

In fishing for opelu, cooked squash, pumpkin, papaia, and bananas, also fish

ground up fine and mixed with sand, are emplo}'ed.

The following additional varieties of bait are vised in fishing for difi'erent species:

Kukui and cocoanut meat baked together in ecjual quantities, chewed bread fruit and
taro, opae dried and pounded, wana with shell broken to expose the meat, half-

roasted sweet potatoes, raw ripe papaia, pounded papai, fresh and dried opae, earth-

worms, opihi, the gall of the hee, puhi pounded up fine with sand, nehu, iiao, akule,

scraps of meat, fish heads, etc.

Bait ho,/',/s.—As live bait is generally used in the fisheries, suitable boxes for

keeping it are necessar}'. The following are the styles in general vogue:

When two canoes are joined together for aku (bonito) fishing, the bait box is

swung beneath the cross trees and lashed thei-e. It is about 20 feet long, 2 feet high
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the whole length, aud about 1 6 inches wide in the center, running to a sharp point at

each end. On the outward trip about two-thirds of the box is submerged, and as the

sides are perforated, water is admitted freely. On the return, however, as the box
is empty, it is unlashed and placed on top of the cross pieces, in order not to impede

the progress of the canoe. After the aku fishing is over the box is either hauled out

on the land until the next season, or moored close to shore in a sheltered position and

used for keeping bait temporarily, but is not taken out to the grounds, as it is too

big and unwieldy for one canoe to handle. Much smaller boxes of the same general

style are frequently employed, also square and oblong boxes of varying sizes, per-

forated, or with slats set close together.

The Japanese frequently use small boxes about a foot long hy 8 inches wide by 8

inches deep, perforated on the sides and ends with small holes. These are attached

to the ])oat by a short piece of twine and allowed to tow alongside.

Some of the Japanese also carry bait in one of the smaller of the wells in the

bottom of their sampans.
VESSEL FISHING.

In view of the fine fishing grounds in deep water and on the reefs and shoals

within reasonable distance from the islands, it is surprising that there are no vessels

engaged in fishing. Several attempts have been made to establish vessel fisheries,

but for various reasons they have met with failure.

The last attempt was in 1898, when a number of persons in Honolulu formed a

company and, at a cost of $6,600, had the gasoline schooner MaJolo built to engage in

this business. She was fitted out with six seines and one bag net, at a cost of f1,000,

and carried a crew of four men. The fishermen were Japanese, who were hired at

Honolulu. They had their own boats and lines, and the schooner towed them to the

fishing grounds. A station was established at Palaau district, on Molokai, and an old

fish pond there was purchased with the purpose of cleaning it out and using it for

catching fish which came in through the entrance. It was the intention of the com-

pany to hire fishermen on the islands to work the nets, while the Japanese would

engage in line-fishing, and the schooner would make regular trips to Honolulu with

the catch. The fishing was to be done on the reefs about the west and south sides of

the island of Molokai.

Difficulty was at once encountered in the unreliability of the Japanese crew, who
would go to Lahaina and other places and sell their catch. Another crew was col-

lected, composed largely of white men, mostly beach combers, and they were taken

to the fishing grounds, to work the nets principallJ^ This plan also failed, owing to

ignorance of the business on the part of the crew, and a third effort was made, this

time with a crew of native Hawaiians and South Sea islanders secured at Lahaina.

Twelve of these men were put on the island of Lanai and supplied with boats, nets,

lines, and provisions. After a few hauls the vessel left for Honolulu with the catch,

the understanding with the fishermen being that they were to continue fishing to

secure a second cargo during her absence. When the vessel returned, however, half

of the fishermen had deserted and the few remaining were carried to Lahaina. The

whole business was abandoned in August, 1899, after the failure of an effort to get

another gang on Maui.
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The captain of the vessel says there was no lack of fish at any time, and if the

fishermen could have been properly trained to the work the experiment would have

been a brilliant success. ]\lost of the fishing was done with trolling and hand lines,

as tho nets would not work well on the coral reefs, frequently tearing, and the

numerous sharks about the reefs also did much damage to them.

FISH PONDS.

The most interesting of the fishery resources of the islands are the fish ponds.

This is the only place in United States territory where fish ponds are found on such an

immense scale and put to such general and beneficent use. The time of the building

of many of them goes back into the age of fable, the Hawaiians, for instance,

attributing the construction of one of the most ancient, the deep-water fish pond

wall at the Huleia River on Kauai, to the Menehunes, a mythical race of dwarfs,

distinguished for cunning industry and mechanical and engineering skill and intelli-

gence. Many of the very old ponds are still in practical use and look as though they

would last for centuries. As the ponds were originally owned by the kings and

chiefs, it is very probable that most of them were built by the forced labor of the

common people. There is a tradition among the natives that Loko Wekolo (W'ekolo

pond), on Pearl Plarbor, Oahu, was built about two hundred and fifty years ago, and

that the nati\es formed a line from the shore to the mountain and passed the lava

rock from hand to hand till it reached the shore where the building was going on
without once touching the ground in transit. As the distance is considerablj^ over-

a mile, this is significant of the densitj' of the population at that time.

The ponds are found principally in the bays indenting the shores of the islands,

the common method of construction having been to build a wall of lava rock across

the narrowest part of the entrance to a small bay or bight of land and use the

inclosed space for the pond. Ponds were also built on the seashore itself, the wall

in this case being run out from two points on the shore, some distance apart, in the

shape of a half circle. Most of the Molokai fish ponds were built in this manner.
A few were constructed somewhat interior, and these are filled by the fresh water
streams from the mountains or by tidal water from the sea carried to them by means
of ditches. Most of the interior ponds are on Oahu, near Honolulu. The Nomilo
fish pond at Lawai, on Kauai, is formed from an old volcanic crater with an opening
toward the sea across which a wall has been built, and as the opening is below the

surface of the sea the tide plays in and out when the gates are opened.

In the sea ponds the walls are about 5 feet in width and are built somewhat
loosely, in order that the water may percolate freely. The interior ponds ha\e dirt

sides generally, although a few have rock walls covered with dirt, while others have
rock walls backed with dirt. The sea ponds generally have sluice gates which can be

raised or lowered, or else which open and close like a door. In the interior ponds
there are usually two small bulkheads with a space about 8 feet square between
them. Each of these has a small door which usually slides up or down. When the

tide is coming in both doors are opened and the fish are allowed to go in freely.

At the turn of the tide the doors are closed. When the owner wishes to remove any
of the fish he generally opens the inner door when the tide is ebbing. The fish rush
into the narrow space between the bulkheads, from which they are dipped out by
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means of hand dip nets. In the sea ponds the gate is opened when the tide is coming-

in and closed when it turns.

There is usually a small runway, built of two parallel rows of loosely piled stones,

from the gate to about 10 feet into the pond. As the fish congregate in this runway
when the tide is going out, it is very easy to dip out the supply needed for market.

Seines and gill nets are also used in taking fish from the ponds, a method which is

easy, owing to the shallowness of the ponds.

The sea ponds usually contain only the ama-ama, or mullet, and the awa. In the

fi'esh and the brackish water ponds gold fish, china-tish, oopu, opae, carp, aholehole,

and okuhekuhe are kept. Fractically no attempt at fish-culture is made with these

ponds. Besides the tish which come in through the open gates at certain seasons of

the year, the owner usually has men engaged in catching young amaama and awa in

the open sea and bays, and transporting them alive to these enclosures, where they are

kept until they attain a marketable size, and longer, frequently, if the prices quoted

in the market aie not satisfactory. It costs almost nothing to keep them, as they

find their own food in the sea ponds. It is supposed that they eat a fine moss which

is quite common there.

There are probably not more than one-half the number of ponds in use to-da}'^

that there were thirty years ago. There are numerous reasons for this, the principal

ones being the following:

1

.

The native population is rapidly disappearing, and where there were prosperous

and populous villages in the early years of the last centurv there is practically a wil-

derness now. Owing to this depopulation, there is no sale for fish in the immediate

neighborhood of the ponds, the only market possible, owing to the difficulty in trans-

porting any distance without the use of ice. The ponds have thus naturallj^ been

allowed to go to decay, the walls breaking down from the action of storms, and the

sea filling them with sand if they are located on the immediate shore. This condition

of affairs is especially prevalent on Molokai.

2. Two of the important crops of the islands are rice and taro. As both must be

gi'own in a few inches of water, and are very profitable crops, a number of the interior

ponds were turned into rice fields and taro patches. Oahu has shown the greatest

changes in this respect.

3. On tlawaii ponds were filled up by the volcanic lava fiows of l.sol and 1859.

The Kameharaeha fish pond, which was filled up in this manner in 1S59, was said to

have been the largest on the islands. Only traces of it are now to be found on the

beach.

4. At Hilo, on Hawaii, some ponds, mostly quite small, are so filled with the

water hyacinth that it is no longer possible to use them for fish. This year a few of

the best of these were cleaned out, but as there is very little profit to be made from

them, and their ownership is in dispute, there is but little desire to do much to build

them up.

5. Other ponds have been filled up to make way for building operations and for

other purposes. This is especiall}- true of ponds in and ai-ound Honolulu and

Lahaina. There used to be a number of fish ponds on Lanai, but they have all been

allowed to fall into decay.
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A number of ponds are kept up by their owners merely a.s private preserves, as

it were, the fish taken from them being either consumed by the owner's household or

given to friends. Such ponds are scattered all over the islands.

The following is a rough list of the fish ponds still in existence, or traces of

which remain, together with their area and a statement so far as possible of their

present condition. There is no great claim to accuracy in this list, as many of the

ponds are in inaccessible regions of the islands, and in such cases the writer was

obliged to depend upon others for reports as to their present condition:

Island of Oahu:
Koolau Bay: Area in acres.
* Heeia Pond, near Heeia 88
* Halekou, near Mokapu 9:^

*Nuupia. near Mokapu 21n
* Kaluapuhi '2^

*Nanie not known, in Keaahiu 3

Kame not known, inMahinui 11
* Mikiola Pond, adjoining ilikiola 1.

'^

* Loko Keana, at Wai kalua 3. n

*Loko Waikalua, at Waikalua 11
* Punaluu Loko i2.r>

*Pond adjoining- Jim Old's 2
*Waikapoki (Alapaij, wall broken 4
*Kanohuluiwi '1.^

*Kalokohanahou, at land of same name 7

*Kikiwelawela, in Kikiwelawela 4. -i

Mokolii Pond, adjoining Kualoa V2i.^
Name not known, in Kahana 14
* Kaelepula, fresh-water pond, in Kailua 216
*Maunalua, in land of same name, partly filled.. 523
* Wailupe, in land of same name ".

41. n

Pearl Lochs:
* Pouhala, In Waikcle, rcmnsint leased 22
*Kaaukuu, in Waikele 4.1
* Maaha, in Waikele 4. s

* Mokuola. in Wai kele 2.

3

*Eo, in Waipio, partly filled 137
* Xame not known, in Waipio 5.7
*Hanaloa, in Waipio 195
*Moo, in Waiawa 1,3
* Kuhialoko, in Waiawa 13.

3

Nameless pond 2.

8

* Apala, in Waiawa 7.6
* Paauan, in Waiawa. partly filled 82.

*Weloka, in Waimano 27.0
* Kukona, in Waimano 2.7
*Luakahaole, in Waian 1

*Paakea, in Waimalu 12
*0pu. ID Kalauao 10.5
* Paaiau, in Kalauao 2.

3

*Kunana, in Halawa, partly filled 25
* Loko Muliwai 4

*Kahakupohaku, in Halawa 3

Amana, in Halawa, filled up.
Pohaku, in Halawn. partly filled 2.5
*Name not known, in Halawa, partly filled 5
* Okiokiolepe, in Puuloa "

6
*Kapamuku. in Puuloa 3
* Waiaho, in Halawa 32

Moanalua and Kahauiki:
Lelepaua, in IMoanalua, mostly filled up 33:

* Kaihikapu, in Moanalua
* Kaloaloa, in Moanalua
*Awaawaloa, in Moanalua
*Mapunapuna, in Moanalua
*Kaikipapu, in Moanalua
* Well, in Kahauiki

Kalihi and Kapalama:
* Apili, in Kalihi 2s
* Pahou nui, in Kalihi 26
*Pahou iki, in Kalihi 14
*Auiki, in Kalihi, partly filled 12
* Ananoho, in Kalihi .52

*Kuwili I, in Kapalama 10.5
*Kuwili II, in Kapalama 17.7

Kewaloand Waikiki:
Ponds, in Kewalo proper, all being filled up.
Opu, in Miki, now used as rice field i, 3]
* Kuwili, in Kalia 9.7
*Xame not known, in Kalia 2.5
*Name not known, in Kalia 1.4
Name not known, in Kalia l.,5
* Kaipuni Pond, in Kalia 1.5

25S

36
S.«

40
20

30

Area in acres.
1.3

13.1
2.

9

1.

5

12.

2

1. 45

2.1
1.7
6.

2. 4S

15

16
43

Island of Oa/i«—Continued.
Kewalo and Waikiki—Continued,
Kaipuni Pond 2, in Kalia
*Paweo 1, in Kalia
* Paweo2, in Kalia
*Kapuuiki, in Kalia
Kailiikapu, in Kalia
* Pau Pond :

* Maalahia, fresh water, Waikiki
* Opukaala, freshwater, Waikiki
* Kapaakea, Waikiki, fresh water

Waialua:
*Ea Pond, in Kamananui

Island of Molokai:
Nameless pond at Waikane, in Kaluakoi, about..
Nameless pond near Waikane, in Kaluakoi, about.
Pakanaka, in Iloli

Namelessextensive pond, in Hoolehua filled with
mud.

Nameless extensive pond, in Palaau, filled with
mud.

*Punalau. in Naiwa
Ooia, in Nai wa
Kaluaapuhi, in Naiwa
Kahokai, in Kalamaula
Ohaipilo, in Kalamaula
Nameless pond, in Kalamaula
Nameles.s small pond inland, in Kalamaula
Kalokoeli, in Kamiloloa
Naniele.s.s pond, in !Makakupaia 1

Kaoaini, in Makaknpaia 2
Kanoa. in Kawela
Hokahaia, in Kawela. partly filled up
Uluanui, in Makolelau, partly filled up
Kawiu, in Makolulau, partly filled up
Panahaha', in Makuk'Iau, walls broken
Kanukuawa, in Kapuaokoolan. walls broken
Pahinmu. in Keoneknino ^

Nameless pond, in Keoneknino
* Kamahuehue, iu Kamalo'
Nameles-sold pond, in Wawaia. wall brf)ken
Kalokoiki, in Wawaia, partly filled
Paialoa, in Puaahala
Kainaohe, in Kajimola, wall partlv brtiken, but
used

Papailiilii, in Kaamola, walls broken
* Hinau, in Keawanui
Nameless old pond, in Keawanui, walls broken ..

Nameless old pond, in Keawanui
Nameless old pond, in Ohla 1
*Puhaloa, in Manawai
Nameless old pond, in Ualaffue
Nameless old pond, in Ualapue
Nameless old pond, in Kaluaaha
Nameless aid pond, in Kaluaaha
Kaopeahina, m Kaluaaha
* Niaupala, in Kaluaaha
Pipio, in Mapulehu
Panahaha', in Pukoo, wall broken
Ilae's Pond, in Pukoo
* Namele*JS pond, in Kupeke
* Nahiole, in Ahaino 1
Kihaloko. in Ahaino 2
* Waihilahila, in Kailiula
Kulaalamihi, iu Honomuni
Ipukaiole, partly filled up
Nameless old pond, iu Kainalu. walN broken
Kahinapohaku. in Moanui, walls broken
Ohalahala, in Kumimi. wall broken
Nameless old pond, in Honouliwai, wall broken.

.

Island of Kauri i:

* Nomllo pond, in Kalaheo
Nameless fish pond, in Waimea.
* Nameless fish i>ond, in Lihue.

46
9.3
50
31
6.5
15

30
20
10.5
37
40
6

35

.^.5
35
13

19
11

9
20.5
33.5
14
15

30
1

5
3.5
6
1.7

19
4

4

Uved commercially
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Arcn in acres.I&land of Kauai—Continued.
* Nameless fish pond, in Lihue.
* Nameless fish pond, in Lihue.
* Nameless fish pond, in Hanalei.
* Nameless fish pond, inHanamaulu, arou small.

Island of .Vmii:
Kanaha' Pond , near Kahului , not used S7
Mokuhinia in Laliina, mostly filled up, not used. 11.1
Nameless pond, in Waiokama, near the last, not
used 1

Puuolu, in Pan wain, Koolau, used as lioe field... 1.5
JHand of Hawaii:
In Hilo:
Nameless pond, in lower part of Kukuau n

Waiolama Pond, in lower part of Kukuau 10
Nameless pond, In lower part of Kukuau, tilled

with water hyacinth.
*Hoakimau, in Waiakea 1.9
* Waiakea, in Waiakea 25.

5

Island o/J/moaii—Continued. Area in acres.

In Hilo—Continued,
*Mohouli, in Waiakea 4.5

*Kalepolcpo, in Waiakea 1.5
* Waihole, in Waiakea 5
* Kanakea, in Waiakea, sea pond 2

*Lokowaka, in Waiakea, sea pond, almost as large
as Waiakea.

In Puna:
Name not known al Waiakolea IR

Ponds at Kapoho sunk bv subsidence of the coast
in 1868.

Ibukapu, in Kula 3. .^

In North Kona:
Paalea Pond, in Hanianamana, tilled up by Java
flow of 1801.

Pond in Klholo, filled up by lava flow of 1859.

Kaloko Pond, near Kailua, partly tilled with lava. 50

XdTE.— I am esi>ecially indebted U
assistance in preparing this list.

*l'scd commercially.

Prof. W. D. Alexander, superintendent of the coastsurvey, Honolulu, for valuable

Owners of ponds rarel}^ have much to do with the practical working of them,

usually leasing them to Chinese. Most of the ponds on Oahu are controlled by two

Chinese merchant firms in Honolulu, who work in close harmony. They take partic-

ular care that the Honolulu market shall never become overstocked with amaama
and awa, and are thus able to conimand almost any price the^^ please during certain

seasons of the year when amaama are not to be had elsewhere. The effect of this is

felt severe!}' by the white population, who are the principal consumers of the amaama.

The maintenance of private ponds should be encouraged as much as possible, as the}^

are of great assistance in keeping up a regular supply of certain species at all seasons

of the year.

The tables following show% for the year 1900, by islands, the number and nation-

alit}" of the persons emplo3^ed, the number and value of the fish ponds and boats, the

number, kind, and value of apparatus employed in the ponds, the catch by species,

and the catch bv apparatus and species, together with the values of same.

The island of Oahu leads in every particular, having 74 fish ponds, valued at

1^1-1:8,850, and emplo3ang 112 persons. The total investment for the island is $150,761.

Molokai is second, Avith 15 ponds, valued at $11,1:^5, ^7 persons employed, and a

total investment of $11,709. Kauai and Hawaii follow in the order named. The

total investment in the pond fisheries for all of the islands is $168,943.

The total catch for Oahu is 560, 283 pounds, valued at $139,714; Molokai is

second, with 91,919 pounds, valued at $22,980. The total catch for all the islands is

682,464 pounds, valued at f167, (HI, of which 485,531 pounds, worth $119,202, are

ama-ama.

The gill net is the leading form of apparatus used, yielding 404,537 pounds,

valued at $97,819. Dip nets, seines, and scoop nets follow in the order named.
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Table shoiring, by islands, lltf persons employed, the number and mine of fish ponds, boats, and apparatus

used ill the pond fisheries of the Hawaiian Islands in 1900.
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prepare them usually by drying. Most of this work is done on Hawaii, the district

of Kona beiny- esperially noted for its dried fish.

The nehu, while one of the smallest of the many species found around the

islands, is the one usually dried by the dealers. Large pieces of bagging are spread

on the ground, exposed to the full rays of the sun, and the nehu, in round condition,

are laid on these. When the drying is completed they are placed in tubs and carried

around the islands on carts, and are generally sold to the Chinese and Japanese for

about 2.5 cents per pound.

The piha, a fish about the same size as the nehu, is frequently prepared in the

same way on Hawaii.

The general method of preparing the larger species is as follows;

The fish are split open from the bacli, except in the case of the opelu, which is

opened from the belly, and the entrails removed. The fish are not washed before

salting, as it softens them and they are apt to spoil. The lai'ger fishes are scoi-ed

along the side. They are then lightly salted and put in a container, where they are

allowed to remain oxernight. In the morning they are taken out, the salt shaken

off of them, and the}' are put in a pan of fresh water, where the salt is thoroughly

washed off, after which they are placed upon rude racks or boards, covered with

cocoanut leaves, and allowed to remain until the sun thoroughly dries them. They
are put under cover at night. When thus prepared, they will keep for some time.

Opelu, amaama, akule, and aku are the species usually preserved in this manner.

In preparing the ahi (albacore) the fish is cut up in squares of about a pound

each, which, except in localities where blow-flies are troublesome, are scored. The

pieces are kneaded in salt until almost as round as a baseball and are then put out to dry.

A considerable quantity of amaama was dried in Kauai during l'.K)l, but it was

all condemned when it reached the Honolulu mai-ket, owing to the alleged careless

manner in which it had been prepared. It is very probable that with proper cai-e a

considerable trade could be built up bj' the fishermen who live in localities from

whence fresh fish can not be shipped.

Lima {(il</:>').—The natives are great lovers of limu, and the gathering of it for

market forms quite a profitable business for numbers of women and children. It is

prepared,by rolling it into balls ii or 3 inches in diameter, squeezing the water out,

and sprinkling lightly with salt. Many varieties of algte are found around the

islands, but onl}^ a few are used for food. Among these are limu lipoa, limu eleele,

limu pakaeleawaa, limu mananea, limu lipeepee, limu lipaakai.

FISH MARKETS AND THE HANDLING OF FISHERY PRODUCTS.

There are six fish-market houses on the islands, one each at Honolulu (Oahu),

Hilo (Hawaii), and Wailuku (Maui), and three at Lahaina (Maui). In addition,

peddlers with small carts and on the backs of jackasses retail fish throughout the

sections of inhabited country which are not convenient to the markets or to the

fisheries. There isgreat room for development in this phase of the business, however,

as the inhabitants of some of the more inaccessible villages rarely have an opportunity

to purchase fresh fish.

F. C. B, 1903, Ft. 2—12
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HOXOLl'LD.

Previous to 1S51 the only market place for iish. vegetables, etc.. was an open

space in the vicinity of the present location of the Honolulu Iron Works. In 1851

the first regular market house for the sale of fishery products was erected on the

wharf, and a law passed May 12 of the same year provided that this building and the

adjacent grounds seaward of Pulaholaho, belonging to the Government, should be

the public market. By a later act. under date of June 25. 1S55. the space between

the old flour mill and the water, at the west end of Queen street, was reserved for a

market.

In 1890 the present market house was erected on the square bounded by Alakea,

Richards, Halekauwila, and Allen streets, at a cost, including the value of the land,

of S155.000. It is built almost entirely of iron, and is open on all sides except one,

where there are a number of closed booths for the sale of fruit, A-egetables, meat, etc.

In design and workmanship this building is one of the best in the United States.

The stalls all have wooden sides with marble tops. There is always plenty of fresh

water, and the drainage facilities are of the very best. Its location, about 100 yards

from the wharf where the flapanese fishermen land, also is convenient. The market

is owned by the territorial government, which pays the salaries of the ofiicials in

charge of it. The market keeper, who is also the fish inspector, receives a salary of

§30 per month as keeper and S60 per month as inspector. There are also an assistant

market keeper at §25 per month, an assistant fish inspector at 840 per month, and one

laborer at Si. 25 per day. All fishery products must be sold in the market house, as

hawking through the streets of the city is not permitted. All fish must be inspected

before they go upon the stalls, and the market is open every week day and up to 9

a. m. on Sunday.

There are 20 stalls for the sale of fresh fishery products, with rents var^-ing

from S15 to $30 per month, according to the location. Onh- 15 of these stalls were
occupied in 1900. Of this number 11 were run by Chinese, 3 by Japanese, and 1 by
natives, the total number of persons employed, exclusive of the market ofiicials,

being 40 Chinese, 6 Japanese, and 2 natives. The usual wage of the help is S12 to

S15 per month, including food and lodging. In addition, 6 stalls were occupied
by 6 native women on Saturday, and sometimes Sunday morning, for the sale of

limu (algaj). The charge for these tables is 50 cents on Saturday and 25 cents on
Sunday. Three stalls also were devoted to the sale of dried fish from the island of
Hawaii during most of the week, and were run by three native women. On a few
days in the week when fish are scarce certain of the dealers sell also pickled California
salmon, for which they pay an additional license fee of 810 per year.

The fishermen bring their catch to the market at whatever hour is convenient to

them, and the dealers sell for them on a basis of 10 per cent commission. Fish
brought in prior to noon must be sold before the market closes the same evening,
but if brought in after noon and not sold before night they can be kept in a cold-
storage house close by, at a cost to the owner of 2 cents per pound, and be placed
on the stalls again the next morning; in that event, however, they must be distin-
guished by a small placard bearing the words "'iced fish,'' The inspector is directed
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by law to pass upon all fish before they are placed upon the stalls, and can condemn
any tainted fish either then or afterward. It is the custom to make frequent inspec-

tions of the fish after they go upon the stalls, as they soon become tainted in that try-

ing- climate. Owing to the cost of ice, none is vised around the market house.

The larger fish are dressed, but the smaller ones are sold round. There is no
loss in dressing, however, as the head, entrails, etc., are sold. All except gold-fish,

and sometimes china-fish, are sold dead.

In addition to the fresh fish sold in 1900, about 72,000 pounds of pickled salmon,

with a selling value of §!»,000; 9,125 pounds of dried fish, with a selling value of

$1,141, and about 18,000 pounds of limu, worth $2,340, were marketed.

The leaves of the ki plant {Tcvtsin' teiviiJnalin)^ which are 10 to 1.5 inches long

and oblong in shape, and are cut with a part of the stem left on, are used for wrapping
fish in the markets. The fish is laid across the narrow part of the leaf, the end of

which is turned tightly over it and wound around the stem, and then tucked in, the

stem forming a handle by which to carry the package. The wrajiping is done so

skillfull}' that it rarel}' works loose. \^^ith the larger packages two or three leaves

are used. The ki plant grows on the mountain side near Honolulu, and is cut and

brought to town by natives. The dealers pay about 25 cents for a package of 100

of the leaves.

The market at Honolulu is the principal one on the islands and has the largest

population tributary to it. Quite complete weekly reports of the fish sold are made

to the board of health by the inspector.

The most noticeable feature in this market is the extremely high price charged

for fishery products, exceeding any other retail market of the United States, and

possibly of the world. But few of the better grade of fishes sell for less than 25

cents per pound, some selling for as much as 35 cents per pound. All fish are sold

by number, but they have been reduced to pounds in the general statistical tables

presented herewith, and the prices computed accordingl}', so as to conform to data

collected in other sections of the United States. Ama-ama, the commonest species,

sell for an average of 25 cents per pound, or 8^ cents each, and ula (crawfish) for 20

cents each, or 10 cents per pound. In The Polynesian, of Honolulu, under date of

September 7, 1844, amaama are quoted at 37 to 50 cents per dozen, other fish 3 to 6

cents per pound, and ula at 6i cents each, showing quite a difference between the

prices then and now.

There are a number of reasons given for this condition of affairs, the principal

ones being as follows:

1. Owing to the impossibility of keeping the catch in a fresh condition more

than 24 to 48 hours, the fishermen try not to take more than can easily be sold, and,

because of this, gluts—the principal causes of low prices—rarely occur.

2. Owing to the insuflScient transportation facilities there is but little oppor-

tunity to bring to a market where there is a scarcity the overplus of another. The

island of Oahu has advantages over the others in this respect, as there is a raili-oad

which skirts the western and northern shores for nearly one-half the circumference

of the island. This permits of the rapid and cheap transportation of fish from the

various places along the railroad to Honolulu, and has been of great assistance in



754 BULLETIN OF THE UNITED STATES FISH COMMISSION.

developing the fisheries of these places. The fishermen on tlie eastern and southern

sides of the island, however, are still coiupelled to bring their catch to the market in

carts and as a result bring in only the higher-priced species.

3. The fish ponds are principally in the hands of two Chinese firms of Honolulu,

and these firms, by working in harmony and having control of the principal source

of supply of the amaama and awa for a considerable part of the year, are enabled to

keep up the prices for these species.

4. The Japanese now do the greater part of the line fishing for the Honolulu

market, and they have organized a companj-, including most of the fishermen of that

nationality, with the object, among other things, of securing as high prices as pos-

sible for their catch.

5. The indiscriminate use of fine-meshed seines has undoubtedly caused a falling

off in the catch, although to what extent is a rather difficult jiroblem to solve, owing
to the lack of statistical data for pre\ ious years.

6. Shortly after the fall of the monarchy a boom in the islands, especially in

Honolulu, caused the prices of everything to rise. The price of sugar has largely

controlled everything on the islands, and as this has been quite high for some years

it has accordingly affected the prices of other commodities. This boom is on the

wane now, and it is probable that conditions will become more normal in the course

of a few yeai's.

HILO.

The market house at Hilo, which is owned by private interests, was opened for

business on April 1, 1899. During 1900 the number of stalls occupied was 27, the

rents of which varied from ^5 to $15 per month. These stalls were not occupied

continuously, however, dealers frequently giving up their business after a week or

a month. There are 32 stalls in all. The persons emploj'ed around the market
numbered 22 Chinese, 18 Japanese, and 14 natives. During the summer of 1901 a

syndicate of Chinese and Japanese bought up the stalls and began to take advantage

of their position liy shutting out the other dealers and compelling the fishermen to

sell to them at a low price. There was of course no limit to what they could charge

the townspeople, as fish could not be sold on the streets. As a result, a number of

fishermen carried their catch by carts to Olaa, about 11 miles away, and established

a temporary market there.

The territorial government leased the market in August, 1901, and this broke
up the combination. An inspector was appointed also, who will have complete
charge of everything about the market. Previously there was no inspection, and
large quantities of tainted fish were foisted upon the people.

As at Honolulu, every effort is made to dispose of the catch the same day that it

comes in, as no ice is used. Owing to the heavy surf close to the market house the

fishing boats can not land there, and are compelled to go to Waiakea, a suburb of

Hilo, about a mile away. The fishing boats usually land here during the morning
and are immediately boarded hy the dealers, who begin to dicker for the catch.

When a boat with a large catch comes the confusion is excessive, as Japanese
Chinese, Portuguese, Hawaiian, English, and variations of these languages are hurled
back and forth, each man trying to outdo exery other in the amount of noise made.
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E\ on'thiiig is on a ciisli basis, the successful buyiT counting down the money at

once and removing- the tish, which are talien to the market by carriers with baskets
slung over their shoulders on poles, and by carts. The principal selling time at the

market is in the afternoon, after the dealers have returned from Waiakea.

WAILUKU.

The market house at Wailuku is a small building with only 5 stalls, which are

run by li Chinese and ."> natives, and is owned by a prixate individual. The market
house, with land, is valued at about $1,.5(I0. Most of the tish sold here are brought
from Kahului, a few mil.es away, while some ama-ama come from the island of

Molokai. The market has no government supervision, which it needs.

LATIAINA.

The principal market house at Lahaina is owned by the government and is

valued at about i?6,()0(), including th(> land. It contains 6 stalls, which rent at f3

per month. These were run in 1900 by 1 American, 4 Japanese, and -i natives.

Close by are 'J private stalls, which were operated by 4 Japanese. In addition, in

1900, there were ii pri\'ate tish markets in town, with a total valuation of $650.

These contained 6 stalls, which were run by 4 Chinese, -t Japanese, and 4 natives.

The greater portion of one of these was destroj'ed by fire in the early part of 1901

and has not since been rebuilt.

There is no inspector at Lahaina, although one is ver}' nmch needed, as the sale

of tainted fish, particularly by the Japanese, is quite common. Lahaina is the prin-

cipal market for the disposal of the fish taken Ity the fishermen on Molokai and

Lanai.

The number of persons employed at these markets has not been shown in the

general statistical tables in this report.

THE ^A^HOLESALE TRADE.

The wholesale trade in fisher}' products is carried on in two cities—Honolulu

and Hilo—and, owing to the constant demand for such articles from the sugar plan-

tations, is very profitable. A few of the plantations purchase their supplies direct,

and these are not included in the following table. None of the firms is engaged

exclusively in this business, all being principally wholesale grocer^' firms.

Honolulu leads in the wholesale trade in every particular. In 1900 she had

9 firms, employing 73 persons, and a total investment, including wages paid, of

$348,380 in 1900, while Hilo had .5 firms, with 30 employees, and a total investment

of $161,745, including wages.

Salmon is the principal product handled, followed by sardines, cod, oysters,

lobsters, mullets, and shrimp, in the order named. The total value of all products

handled amounted to $359,965.
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Table showing the wholesale trade in fishery products of Hawaiian Islands in 1900.

Honolulu.

No. Value. No. Value.

Total.

Value.

Firms
Employees .

.

Property
Wages _
Cash capital

.

Total .

.

$206, 860
30, 630

111,000

$112,000
12, 445
37, 300

14
103

348,380 161,745

PRODUCTS.

Albacore, pickled
Anchovies:
Spiced (in i-lb. jars)
Spiced (in 2^-lb. kegs)
In oils (in s-lb. jars)

Barracuda, pickled
Bonito, pickled
Cod, dried and pickled:
Halifax
California

Eels, smoked (1-lb. cans) ..

Finnan haddie (1-lb. cans) .

Herring:
Fresh (1-lb. cans)
Bloaters (1-lb. cans)
Kippered (1-lb. cans)
Pickled (100 lbs.)
Pickled (15 lbs.)

Smoked (41bs.)
Smoked (10 lbs.)

Mackerel:
Canned (s-lb.)

Canned (1-lb.)

Canned (2-lb.)

Pickled.
Pickled

..pounds.

.number.
do...
do...

..pounds.
do...

do...
do..

.niunber,
do....

do...
do...

....;. ...do...
.half barrels.

kits.

boxes.
do...

Soused (1-lb. cans).
(1-lb cans)Mullet (1

Salmon:
Canned (1-lb.)

Canned (2-lb.)...
Pickled

Do
Do

Bellies
Do

Smoked
Steaks (1-lb. cans)

Sardines (foreign):
Canned (i oils)

Canned (ioils)
Canned (12 ozs. oils)

Canned {i tomato)
Sardines (American):
Canned (i oils)

Shrimp:
Canned (1-lb.)

Canned {2-lb.)

Dried (400 lbs.)

Dried (100 lbs.)

Skipjack, pickled
Sprats, canned ( 1-lb. )

Caviar:
Canned (J-lb.)

Canned (i-lb.)

Clams:
Canned (1-lb.)

Canned (2-lb.)

Chowder (3-lb. cans) —
Juice (1-lb. cans)
Juice (2-lb. cans)

Lobsters:
Canned (5-lb.)

Canned (1-lb.)

Oysters:
Canned (1-lb.)

Canned (2-lb.)

Curried (J-lb- cans)
Curried (1-lb. cans)

Terrapin stew (1-lb. cans)

.

Turtle, green (1-lb. cans) ..

Tongues and sounds

number.
do...
do...
kits.

.half barrels.
nimiber.

do...

do...
do...

.half barrels.
barrels.
butts.
kits.

.half barrels.
pounds.
number.

.cases.
..do...
..do...
..do...

do...

.number.
do...

..barrels.
boxes.

..pounds,

.number.

.do...

.do...

..do...

..do...

..do...

..do...

..do...

..do...
.do...

.do...

.do...

.do...

.do...

.do...

.do...
..kits.

Total.

250
240

17, 300
24, 660

112,000
465,036

120
2,640

1,800
12,880
10,448

180
211
175

1,540

480
4,800
2,160

640
120
480

66,480

1, 213, 344
4,800
1, 466
4,793

20
622
21
102

10,224

3,078
35
100
50

759

26, 064
4,848

9

1
1.5,000

720

660
1,224

36, 760
672

2,640
384
960

19, 680

91, 440
2,544
1,200
902
480
192

863

113
1,760

180
692

1,199

8,960
20, 142

78
716

270
2,308
2,640
1,170
369
36
638

80
800
630
864
840
63

10, 041

114,161
1,000
8,730

59, 913
310
569
106
12

1,363

27,240
613

1,176
475

3,036

2,541
901
277
18

600
270

206
766

3,427
87

462
29

100

3,034
8, 486

9,296
604
350
228
600
35

306, 179

300
13,800

1,200

2,000
384
264
36

239, 232

836
173

682

2,736

276
180

3,120

4,416

36,184

15

12
828

6,052

225

450
64
61

228

113

22,428

5,010
2,076

84«

:,069

267

86
113

1,012

3,182

63, 119

21, 250

408
250
240

17, 600
38,450

112, 000
612,896

120
3,840

3,800
13,264
10, 712

216
211
175

1,540

480
4,800
2,160

703
120

1,344
66, 4,S0

1,4.52,676

4,800
2, 290
4,966

20
569
21
102

10, 224

3,192
35
100
60

1,441

2,s, 800
4,848

108
1

15, 000
720

936
1,404

672
2,640
884
960

19,680
44,362

126, 624
2,544
1,200
902
480
192

?318,850
42,975

148, 300

610, 125

863

128
1,760

180
704

2, 027

8,960
26,194

78
940

720
2,372
2,601
1,398

369
36

538

80
800
630

1,190
840
176

10, 041

136, 579
1,000

13, 740
61, 989

340
630
105
12

1,363

28,088
613

1,175
475

6,105

901
6,217

18
600
270

292
878

3,752
87

462
29

100

3,034
9,498

12,778
604
360
228
500
35
18

359,965
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Fresh lish is also brought to Honoluhi from San Francisco in the cold-storage

rooms of the regular steamers. Until last year all of this fresh tish came from
Victoria in the Canadian vessels, as the San Francisco steamers had no cold-storage

rooms.

During 1900 the following products (not shown in the wholesale table) were
retailed in a fresh state in Honolulu:

Pounds.

Cod, herring, smelt, and shad 1, 323
Flounder 2, 270
Halibut 35,880
Salmon 27, 793

Salmon trout 312
Sea bass 671
Hole 606
sturgeon 290

FISHERY IMPORTS.

As the domestic fisheries have not been sufficiently developed to supply the lai'ge

home demand, great .quantities of foreign goods must be imported to make up the

deficiency. These imports consist principally of salted, smoked, dried, and canned

goods, and are very diverse, owing to the unusual mixture of population. The

Chinese and Japanese are the principal consumers of dried abalone, cuttle-fish,

oysters, seaweed, and shrimp; the dried and salted cod is preferred by the Portu-

guese and Porto Ricans, while the natives are great lovers of salmon.

An attempt should be made to introduce the abalone, as it would probably

thrive well on the rocky reefs and sea walls.

The raising of sugar is the principal industrj- of the islands, and as large

numbers of laborers are required on the plantations, which are frequently not

accessible to markets where fresh fisherj' products can be obtained, prepared products

must be supplied.

The United States has always led in the matter of imports, San Francisco of

late years being the principal port from which goods were shipped to the islands.

Previous to the opening of the transcontinental railroads most of the shipments

came either by vessel to Colon, thence by rail across the Isthmus of Panama, and by

vessel from there to the islands, or by means of vessels which came around the

Horn. Many of the whalers which rendezvoused at the islands previous to 1875

also brought out considerable cargoes of general merchandise, including cod,

mackerel, and other products of the New England fisheries, which met with a ready

sale or barter to the natives and the white inhabitants.

On January 30, 1875, a reciprocity treaty was concluded between the Hawaiian

Kingdom and the United States. This treaty went into eft'ect September 1, 1876,

and was to continue in force for seven j-ears, and for twelve months after notice of

its termination. By its terms, in compensation for the free entry to the United

States of certain natural products of the islands, notably sugar, the Government

permitted the free entry, among many other articles, of fishery products of American

origin. As the same products from other countries were compelled to pay an ad

valorem duty of 10 per cent, this gave the United States an immense advantage.

By mutual consent this treatjr continued in force until the islands were annexed to

the United States on June 14, 1900, and proved of great mutual benefit. For some

few years previous to 1876 the sugar industry of the islands had been languishing on

account of the duty imposed by the United States on shipments from this source.

As a result of this depression and the consociuent inability of the people to buy

imported goods, shipments of dried and salted fishery products dropped ofl" until in
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1876 they amounted to onl^' S17,s91.81. ruder reciprocity the imports rapidly

increased, until in 1899 they amounted to $130,071.83, the greater part of which came

from the United States.

The following- table shows the value of dried and salted fish imported into the

islands from 1865 to June 14, 1900:

Value of dry
and salt lish

imported.

Value of dry
and salt fish

imported.

1865
1866
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Although pi-acticall}' nothing is linown of the history of the people for some

time after they first settled on the islands, it is probable that they lived in a patriarchal

manner, followed later on by a tribal or communal system. In the meantime certain

men by force of character and natural talents had become recognized as chiefs, and

these men gradually usurped the rights of the common people and in time came to

own everything. When a king or chief died his successor claimed the right, and

exercised it in most cases, of redistributing the land amongst his own friends and

adherents. This continued during the reigns of many petty chiefs and kings until at

last all the islands fell through conquest under the sway of Kamehameha I. The king

at once divided the lands among his principal warrior chiefs, retaining, however, a

considerable portion for himself. Each chief divided his lands among his inferior

chiefs, who subdivided them again and again down to the lowest class of tenants.

When Kamehameha II ascended the throne he wanted to redistribute the lands as of

old, but during the long reign of Kamehameha I the landed interests had become so

strong that he found it impossible to disturb the existing order of things, except in a

few instances. Trading in lands now became common, but it was not until 1839 that

the ownership of land became vested in others than the king. In the bill of rights

which Kamehameha III issued on June 7 of that year, occurs the following rather

vague paragraph relating to land tenures:

Protection is hereby secured to the persons of all the people, together with their lands, their

building lots, and all their property, while they conform to the laws of the kingdom, and nothing

whatever shall be taken from any individual except hy express ])rovision of the laws. Whatever chief

shall act perseveringly in violation of this declaration shall not longer remain a chief of the Hawaiian

Islands, and the same shall be true of the governors, officers, and all land agents. But if anyone who
is deposed should change his course and regulate his conduct by law, it yhall then be in the power of

the chiefs to reinstate him in the place he occupied previous to his being deposed.

It was not, however, until 1848 that land tenure was put upon a solid legal basis

by the division of the lands between the king, the chiefs, and the tenants, and vesting

the titles in each.

Each island was divided into "moku,'' or districts. The subdivisions of a

"moku" were "ahupuaa," which is really a unit of land in the islands. An
"ahupuaa" was generally a long, narrow strip, running from the mountain to the

sea, and included the mountain, the plateau, and the shore, and extended a certain

distance out to sea. This distance was to the reef, if there was one; if not, to one

geographical mile from shore. The owner of this portion of the sea naturally had

the right to control it, so far as the fishing was concei'ned, the same as he did his

land. When he placed a tabu on it branches of the hau tree were planted all along

the shore. The people seeing this token of the tabu respected it. With the removal

of the hau branches, indicating that the tabu was lifted, the people fished as they

desired, subject only to the tabu daj's of the priest or alii, when no canoes were

allowed to go out upon the water.

In accordance with a law which went into effect June 14, 1900, the fishery rights

ceased on June 14, 1903. Some of these rights are of considerable value. Close to

Honolulu are two, belonging to one person, which bring in a yearly rental of $1,375.

The fisheries on Oahu are the most valuable, owing to the excellent market at

Honolulu. On Kauai only a few of the fisheries are of sufiicient value to be rented,

these being mainly around Waimea and Hanalei. One of them rents for |200 a year.
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while another brings in only $20 per year. A few owners allow the fishermen the

general use of their fisheries, reserving one species for themselves, as the}^ are

allowed by law to do.

Practically no effort is made to collect rent for any of the fishery rights of

Hawaii. This is largely owing to the sparseness of the population and the conse-

quent lack of markets for the fish, also somewhat to the disinclination of the people

to pay rent. Some years ago the Government leased the Waiakea lands (at Hilo),

including the fishing rights, to private parties. The lessees tried to collect i-ent for

the use of the fishery, but without much success, and as the lease terminated in

October, 1899, the waters became free to everybody, the new lease exempting the

fishing rights.

The principal fishery right on Maui is at Kahului. The rest of them are prac-

tically free now. jMerety nominal rents are exacted for the use of the fisheries

around Molokai. Numerous attempts have been made bj'^ the owners to collect rent

from the fishermen who frequent the waters around Lanai, but without success.

No effort was made to secure complete data on the value of these fishery rights,

as the whole matter would necessarily have to be passed upon by the courts in a short

time and the owners did not care to go into the subject fully then.

For a more complete exposition of the laws concerning private fisherj' rights,

reference is made to the preliminary report of Doctors Jordan and Evermann,

pages 355-380 of U. S. Fish Commission Report for 1901. The same paper contains

a discussion of the laws regulating the fisheries and of the measures recommended

for the further protection and improvement of the industry.

GENERAL STATISTICS.

The three tables below show in a condensed form, by islands, for the year 1900,

the persons employed and their nationality, the boats, apparatus, fish ponds, and
shore and accessory property used in the fisheries, and the catch by species, together

with the value of same.

The island of Oahu leads all the others in almost every phase of the industry,

followed by Hawaii, Maui, Kauai, Molokai, Lanai, and Niihau in the order enumer-
ated.

The Hawaiians predominate in the fisheries, followed in the order named by
the Japanese, Chinese, South Sea Islanders (people from the Gilbert and Marquesas
islands), Americans, and Portuguese. The total' number of persons employed in 1900

was 2,345. This does not include the persons engaged in the wholesale trade of

Honolulu and Hilo, or the persons engaged in the various fish markets, as these have
been shown elsewhere.

Oahu led in total investment, with $200,544. Hawaii was a poor second, with

125,172 of total investment. The total investment for all the islands was $272,591.

So far as quantity of catch is concerned, akule led, but in value amaama was first.

Other leading species were malolo, ulua, aku, oio, awa, moano, kawakawa, opelu, opihi,

and ula. Oahu leads all the other islands in quantity and value of catch, followed bv
Hawaii, Maui, Kauai, Molokai, Lanai, and Niihau, in the order named. The total

catch for all the islands amounted to 6,222,455 pounds, valued at $1,083,646.
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The malolo catch was confined almost entirely to Oahu, only 3,080 pounds being

secured on Hawaii and Molokai. Oau and olepa were taken only in the fishei'ies of

the island of Oahu. Lolohau, nohupinao, okuhekuhe, wolu, frogs, ounauna alealea

and pa were taken only on Hawaii, while the carp and puuili catch was confined solely

to Kauai, li, pakaikawale, puwalu, and loli were taken only on. Maui.

A remarkable feature of the fisheries was that but five species—aku, oio, uku,

ulaula, and ulua—were taken commercially on all of the islands. It is possible that

some of the others are also to be found around all of the islands, but are not sought

for commercially.

Table showing, by islands and nationality, the number ofpersons engaged in the fisheries in 1900.

Nationality.
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Table showing, by islands and species, the i/ield of the fisheries in 1900.

Species.
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Table showing, by islands and species, the yield of the fisheries in 1900—Continued.

Species.
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Table shoiring, by islands and species, the yield of the fisheries in 1900—Continued.
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Table showing, by islands and species, the yield of thefisheries in 1900—Continued.

Species.












