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ABSTRACT

sects of hake taxonomy, biology, and world fisheries are reviewed from the
Of the 11 nominal hake species, 6 represent a substantial segment of
gadoid species landed in the world and play an important role in world
ries economy. The historical development of the fishery for six species of hake
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INTRODUCT
Hakes of the genus Merluccius (fig 1) a CHoN
represgnted in all coastal areas throug};out t}fe
Atlantic and Pacific Oceans, except the northe
tvvest Pacific, and their increasing importan ,
in t}}e world fisheries has resulted in a rol'cfe
eration of literature describing the biologI?y aixé

i re 1.— P ar i 5
811 2 PhOtOD a CHIC ake ta L.en Oﬁ the W ashlngton C t (BCF i
F oy 1 ()‘ ar ad it Pa !ﬁ ]l 3 0Aas St&ﬂ: Ph() 0)

TAXONOMIC STATUS

trkOf t?*xe severaAl coxnnlgl"cia] codlike species
aken from the cooler waters of the Norther
afld Southern Hemispheres, the genus Merlwkn
gzz}lf: has rapidly become important in \%@1‘115
1 ; tcz;mtches.‘ Marshall. (1966} provided the
08 '1ecent interpretation for the systematie
Dosyﬁlory of merlucciid fishes, disth‘xo'uish(ino
famlly’MerIucciidae from other 6‘1%11;;:5 0?”
anacanthine fishes: Melanonus, Muoraenble i
dae, Bregmacerotidae, (radidae, Moridée ag(;
Mgcrourulae. The reader is referred to :Svet~
ovidov (1948) and Norman (1966) for othe
sysﬁsmatic reviews of merlucciid fishes. ’
o o s:;lxirjlde(lhg)g:g}ze); recognized seven species
1. M. merluccius (Lin S
North Africa (himnacns) - Trarone
2. M. hubbsi Marini - Eastern South
America

tl.le fisheries of various Species
viewed pertinent literature with

We hag
G th '-I:
sumn.larlzlng the general biology Ofi A
mercially important species and the :e |

ment of current hake fisheries

3. M. prod: 2
Pac?gg uctus {Ayres) - Northeastern Y

4. gﬁcfﬁiw (Guichenot) - Southeastern
5. M. bilineari itehi e
- Aﬁangj (Mitehilly - Northwe o

f;' Aﬁj Ca?:%ii.g Castelnau - Soath Africa

. L, QUST0 0 ;

o o gmeri{cffu” ) - New Zealan,
(%insburg (19564) wereased e number of
spe@&s to 11 by recognizing 2 previousl do
scribed omes and decriling o new 2 Ii -
He reccg'ni‘mni M. s Trom the north 01‘?
eszf Atlantic, formerly in the synonym “;‘35 §
bilinegris; and M. anpwstiman u.._-; fm-m glo o
tral.?aciﬁe, formerly in the synonym .
gayi. He described magno.cn.zz;,g fjo of M.
Gulf of Mexico and M. polylepis from ﬂIlI:a ?11;

B th America (the latter had been re-
S from gouth America as the New Zealand
B M. australis) .

'luding and subsequent to Ginsburg’s
) work, descriptions have been made of
" subspecies, and independent stocks of
'ﬂ- the European, African, and North
B rican continents (see Cadenat, Doutre, and
", in Cabo, 1965). Cabo (1965) recog-
2 '. gid provided a summary of 8 species and
bspecies of hake throughout the world.
o :'I'he taxonomy of M erluccius remains un-
- . ayetovidov (1948) pointed out that by
ting standards of evaluation, species ref-
. to Merlucciidae lack the distinctive
. ters of other gadoid species and even
He stated that, within the limits

Sbepecies.

~ ; ir recorded range, forms of this genus

Lntly are not isolated from nearby forms.
This |ack of isolation helps to maintain a close
.matic identity, and in reality there may
| fever than three worldwide species (Baxter

i Pruter’).

ASPECTS OF

Tie biological similarity among hake spe-
eles is as remarkable as their alleged systematic
(loreness.

SCHOOLING BEHAVIOR

1iake tend to form large schools over the
(ntinental Shelf and are found usually near
o bottom during daylight (fig. 3). Their
appearance in schools appears to be related
1 syailability of food. Hickling (1927) elab-
roted on the availability of European hake
o related to euphausiid, Megoanyctiphanes
rwegica, concentrations. Alton and Nelson
(1070) have also reported on the availability
[ Pacific hake related to the species of forage
organisms.

DIEL MOVEMENT AND
FEEDING BEHAVIOR

" Hake undertake diel vertical migrations in
which they move away from the seabed at

“THarter J. L, end A T. Pruter, 1965 Back

- 'grmlnd resume for Pacific hake worksho meeting.

Bureau C cial Fisheries Exploratory ishing and
Gear ﬁesg;?ﬁrﬁase 9795 Montlake Blvd. E., Seattle,
Wash, 98102, Unpublished manuseript.

T.acking the necessary evidence to evaluate
published work, we arbitrarily follow Cabo’s
(1965) summary, with minor modifications

(table 1; fig. 2.

Table 1.-Species of genus Merluccius, their common
pames, and area of occurrence

Species 1 Common vame Area of occurrence (fg. 1)

- Mkt —

Furope and North Africa (in-
cuding the Mediterranean
and adjacent waters)

M. merluccius European hake

M. capensis Cape hake (Stockfish) South Africa

Atlantic coast of the United
States and Canada

M. bilinearis Silver hake

Atlantic coast of the United
States

M. albidus Offshore hake

M. magnoculus e Gulf of Meszico

M. hubbsi Argentine hake (Merluza)lArgentina
M. polylepis - Chile and Tierra del Fuego
M. gayi Chilean hake Chile

M. angustimanus Panamanian hake Southern California to Panama

Pacific hake Baja California, Pacific coast
of the United States and

Canada
New Zealand

M. productus

M. australis

New Zealand hake
SO

HAKE BIOLOGY

night and return to the bottom near dawn.
This migration 1s associated directly or indi-
rectly with feeding behavior. Hickling (1927)
reported that European hake move off bottom
at night in apparent pursuit of euphausiids
and other food organisms, which themselves
undertake nocturnal migrations. Rattray
(1947), Davies (1949), and Jones (1967) re-
port the same hehavior for cape hake; Bigelow
and Sechroeder (1953) and Leim and Scott
(1966) for silver hake; Angelescu and Fuster
de Plaza (1965) for Argentine hake; and Poul-
sen (1958) and Vestnes, Qtrom, and Villegas
(1965) for Chilean hake.

The feeding behavior of hake clearly dem-
onstrates their opportunistic habits. Bigelow
and Schroeder (1953) reported on the oppor-
tunistic feeding behavior of silver hake, and
Best (1963) on Pacific hake. In line with
this theory, Alton and Nelson (1970) have
suggested that the predominance of a single
food organism in the stomachs of Pacific hake
reflects more on the availability of that or-
ganism than selection of any particular species.

3
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Fig _ . o
igure 2.—Worldwide distribution of hake, genus Merluccius, modified '
, modified after Cabo {1985

SEASONAL AND D
EPTH
MIGRATIONS

Jaarlyv o 3
Spef\{eegdll?*} K}H. commercially important hake
depzh mifj;?lt ac seasonal onshore-offshore
e gration. Generally, adult ‘uvenile
Furopean hake m i % T uvenle
can hake move inshove during th i
adults for spawnin ] Sor fendine,
S EET g and juveniles for feedi
ﬁ;fiiz spadwmng the adults move back into‘ dl:ele%).
ater and are later joined b j i
vater anc g v the juveniles i
;Sxelmg }ar}«\eas (Hiekling, 1927) Altilsi;}f
Buropean hake usually move int ' ——
. ly o into shallow water
, H ng (1927; 1930) stated th
L5 N ’ t
ilelzs ddéﬂts spawn in deep water. Adult silvzr
Sim‘lran merluza display a bathymetric pattern
o ;dr to that of the European hake. It is
o i I:Zf, however, that merluza spend more time
o eddeepwater portion of their depth range
: an o Eurgpean hake because of the long
1p wning period of merluza (Hart, 1947; Big-
elow and Schroeder, 1953; Angelescu, &}neri

4

CHILEAN HAKE

and Nani, 1958, Frits, 1960; de :Ciech(-;m ; -__.

1967). Cape hake and appar .
oy pe.hsked pparently Pacific hake
C;((}:Ilebiu?irrln_l\.t,rml of 11.he seasonal spaw:infl"
e I'lt( above. ‘r”IQSt‘ two species ap agu‘::
! pawn offshore in deep water duri v
winter (Rattray, 1947; Roux, 16:19- llllilfoil;j‘
; Dreosti™s

=y

S B | * 7% 7 | Surfoce -

e —

]

|
'

Figure 3.—Echogram showin
hake off the Washington

€ oancenlra[ion; of
P .
coast (BCF Staff Phom).am.ﬁc

Pnest and Nitsos;® Jones, 1967; Nelson,
The migratory habits of the Chilean
ynique among hakes in that sexually
__ecimens of intermediate length move
'_ l’io spawn during the spring and sub-

. yeturn to shallow water (Poulsen,
: Strom, and Villegas, 1965;

" mstantial evidence suggests that Pa-
bgke undertake a latitudinal seasonalmove-
& in addition to the apparent depth migra-
~ puring the fall the bulk of the popu-
. chifts toward the south, off California,
8 then refurns to more northerly waters of
; and Washington during the late spring,
and early fall (Nelson, 1967; Till-
~ Leim and Scott (1966) suggested the
. type of migration for the silver hake.
Eeepective of their spawning migrations,
. over, the presence of Pacific hake inshore
5 to coincide with feeding activity in
Jing productive areas (Tillman, see foot-

8).
REPRODUCTIVE BEHAVIOR

I nlike inshore demersal schools of Pacific

mer,

~ juke, offshore spawning populations are often

found concentrated or dispersed at interme-
Jiuie depths within the water column and ap-
parently do not exhibit marked diel vertical
wovements. A physio}ogical change might be
respomsible for this lack of diel movement,
which has been observed for both the coastal
and Puget Sound populations of Pacific hake
(Nelson, 1967).

Jickling (1927) and Hart (1947), respec-
tively, stated that the European and Argentine
Lakes stop feeding before spawning and feed
ravenously afterward. This behavior corre-
sponds to observations on spawning popula-
‘ans of hake in Puget Sound (Nelson, 1967).

In spawning schools of Pacific hake sex
‘atios favor males. Tillman (see footnote 3)

* Best, 11, A, and R. J. Nitsos. 1966, Length fre-
quencies of Pacific hake (Merluccius productus) tanded
n California through 1964, California Department of
Fish and Game, Fisheries Laboratory, Terminal Island,
Calif, Unpublished manuseript, 7 p%% )

“* Tillman, Michael Francis. 196%. Tentative recom-
wendations for management of the coastal fishery for

~Pacific hake, Merluccius productus (Ayres), based on

8 o loonr tudy of the effects of fishing upoy 2 virgin
University of Washing-

population. Masters thesis.
ton, 197 pp.

pointed out that the percentage of males in
spawning populations may be twice that of
inshore, feeding populations for coastal Pa-
cific hake. Tarkins, Shippen, and Waldron®
found similar sex ratios for spawning Pacific
hake in Puget Sound and offered the explana-
tion that males concentrate on the spawning
grounds while the females are transient (i.e.,
the latter arrive, ripen, spawn, and then move
out).
With the exception of the two dominant
Qouth American species, reports indicate that
halkes have brief annual spawning seasons var-
iable by species throughout the year. Most spe-
cies spawn from spring to early fall (Hickling,
1933; Raitt, 1933; Bigelow and Schroeder,
1953; Fritz, 1960; Leim and Seott, 1966;
Jones, 1967; Marak, 1967). The BEuropean
hake in the Adriatic, cape hake, and the
Pacific hake, however, spawn during winter
(Ahlstrom and Counts, 1955; Paul, 1960; Bas-
ioli, 1965; MacGregor, 1966). Hickling (1927)
suggested that the spawning time of geograph-
jcally distinct populations of FEuropean hake
varies clinally by latitude — the more northern
populations spawn later in the year than the
southern, The same phenomena has been re-
ported for the Pacific hake (Larkins et al.,
see footnote 4}.

The Argentine and Chilean hake appear to
spawil continuously or several times each year.
Although the Argentine hake shows a pro-
nounced increase in reproductive activity from
November to February {(Hart, 1947, Angel-
eseu, Gneri, and Nani, 1958; de (iechomski,
1967), and the Chilean hake, a pronounced
peak during October and November {Poulsen,
1958 ; Fischer, 1959), photh appesr to spawn
from July through April.

EGG AND LARVAL DEV ELOPMENT

The European hake (Graham, 1956) cape
hake (Matthews and de Jager, 1951), silver
hake (@igelow and Schroeder, 1953), Chilean
hake (Poulsen, 1958), and Pacific hake (Ahl-
strom and Counts, 1955) apparently produce
transparent, spherical pelagic eggs that hatch

 Larkins, Herbert, Herbert H. Shippen, and Ken-
neth D, Waldron. 1967. Features of a northern Puget
Sound hake ‘population. Bureau of Commercial Fish-
eries Biological Laboratory, Seattle, Wash. Unpub-
lished manuscript, 19 pp.
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into pelagic larvae. The incubation period of
the eggs is from 2 to 14 days. Graham (1956)
reported that eggs of European hake hatch 10
to 14 days after fertilization. Artificially fer-
tilized and reared eggs of cape hake hatched
after 2 days of incubation (Matthews and de
Jager, 1951). Bigelow and Schroeder (1953)
assumed that the incubation period of silver
hake eggs was 2 days at 44.6° to 55.4° F,,
whereas Marak (1967) concluded that the in-
cubation period of offshore hake eggs was 6
to 8 days. Chilean hake eggs required 4 days
to hatch when artificially incubated at 54.5°
to 59.0° F. (Poulsen, 1958).

Newly hatched larvae of hake generally are
undeveloped. Pacific hake emerge before a
functional mouth develops and before the ocu-
lar pigment appears (Ahlstrom and Counts,
1955). The time between hatching and the
development of a functional mouth is 7 to 14
days for the European hake (Graham, 1956),
36 hours for the cape hake (Matthews and de
Jager, 1951), and 414 days for the Chilean
hake (Fischer, 1959). During the early stages
of their postembryonic existence hake are ap-
parently sustained by nutrients from their
large yolk-sacs.

LENGTH OF PELAGIC EXISTENCE

The length of pelagic existence for young
hake varies among species. The eggs and lar-
vae of the Buropean and cape hake have pro-
longed pelagic existence; they settle to the
bottom at the end of their second year of life
(Hickling, 1933; Rattray, 1947; Graham,
1856). Among other hake species, however, a
long pelagic life is not apparent. Silver hake
descend to the bottom near the end of the first
summer or during the first autumn, after they
complete their larval development (Bigelow
and Schroeder, 1853; Fritz, 1960). Young

Chilean hake spend 2 to 3 years in J.
where they are spawned then move . el
to enter the demersal inshore .. _
(Poulsen, 1958). Juvenile Pacifie 1 o "
parently have a pelagic existence fo, .1 .
1 or 2 years (Tillman, see footnote 23

GROWTH

Generally, male hake grow more gl
females. For European hake the a1y
tial growth rate between males and fen. .
does not hecome readily apparent r;-'_
third year of life (Bagenal, 1954). The ..
rates of silver and Chilean hakes are |
rable to that of the European hake (1.,
and Schroeder, 1953; Poulsen, 1958), v},
cape hake grow more slowly than do the
species (Jones, 1967). The length at mat:
of Chilean hake varies clinally by latitud,
shorter toward the north (Poulsen, 1958). 1.
(1963) stated both sexes of Pacific hake
ture at about the same age and length |
vears at 15.75 inches); Tillman (see footn
3) indicated that Pacific hake exhibit gex-
cific rates of growth in which females 1
mately become larger than the males.

SIZE COMPOSITION

Studies have shown that hake separat
cording to size. Tillman (see footnote §)
ported that only mature Pacific hake are fr
at the northern end of their distribution (i
cluding Puget Sound), whereas mature as
as younger and smaller specimens appear ron
southerly. Reports on other hake populati
indicate that the largest specimens are
erally in deeper waters (Bagenal, 1954). P
sen (1958) reported that small and very la:
Chilean hake are found offshore in deep wat
whereas medium to large specimens predoi
inate in coastal waters.

HISTORICAL DEVELOPMENT OF THE WORLD HAKE FISHERIES

Relatively large commercial fisheries have
been established for at least six different kinds
of hakes, whereas the five species listed below
are generally unreported in world fishery sta-
tistics.

1. Offshore hake, Merluccius albidus

(Mitchill).

Distribution —Along the Atlanti
coast of the United States from George
Bank southward, overlapping areas
cupied by the silver hake beyond the

50-fathom isobath (Cabo, 1965; Leim

and Scott, 1966; fig. 2).

& ,Dist

oculus Ginsburg. _ o
i maiybution.w(}ulf of Mexico (GIns

. fig. 2). _
pure: 19543 ' (including rec-
f lepis Ginsburg. - A
""dfg%z. australis (Hutton) fyom South
merica) - _
pistribution.—
4 South America

i tip
Off Chile and the
(Ginsburg, 1954; fig.

) us
an

Yarmart. .
7Jalgist'ribution.«—Ranges north along

sstern Central and Nor'th é}rlne?z?f,
Wom the Gulf of Panama into ' eF;CCh
o i 1 herg and .
lifornia (Laven  and :
rk)gﬁg)a to offshore from PUI’IStlmd,l }16[63
}co {Cabo, 19658) northward to PDel Mar,
1Caiif (Ginsburg, 1954; fig. 2)..‘ -
New"Zealand hake, M. australis (
to%istm’bution.~—Known froan Clhrelxgkf;r&
Island, South Island of New eat?1 and
- porthward to Tast Cape ont Novr

(Hart, 1948; fig. 2).

EUROPEAN HAKE FISHERY

1 innae-
cies: Merluccius merlucciis (Linna
pecies:

i nticus
. - including subspecies M. m. attl-aﬁr;& cm
at; M.m. mediterraneis Cadena', t "
- le’nsis Cadenat; M.m. candenati Doutre.
: U) 7 L

¢ v was simultane-
e European hake fishery wé

; ean
. developed by several western Furoped

an i rtant
.ns, and Kuropean hake was an importe
ons, @

tituent of the diet for people thllzugﬁ(zﬁz
t'cern Furope during the latte}' tlyli A
{ century (Hart, 1348). By d,'cn e
o century, its popularlty decreass ‘ i n,, {enten
ey e 5‘%12;1%9(1 ilerréigiil)zyoprovided
improved fismng 0log Uiy
Aeézr;dqluaitities of more cho;\ce. ‘ga‘do}lciln Zpsf
+ from northern waters. This decC i dem
‘he hake popularity reversed \T\]hénb:o;in o
ﬁwling, especially steam trawhfl‘g,( ndc,cWhen
erexploit nearby fishable stocks: c; e
jed-fish shops improgx;ed the deman
j o, 1948). —
keﬁf:r?se,(lgzrtugal, and Spain, unable to cap

{talize on distant fisheries, velied on }fhetb&i
i '-"'e resource, particularly th;&u%hgubegm—
M di n (Hart, 1948).
: ii?i?%irf;d War 1 European hake stocks

were greatly reduc

ever, e
and catches pegan fo increase.

depletion and recov
during World War
1948; fig. 4)- hS'mc
sed in the
isxcxf;zrable with Italy (fig. 4).
Ttaly's 1958 ent
the expansion an
tional European groun
rica and a :
(‘zfieif(ﬂart, 1948: Food and Agr
oanization of the
Epain, Portugal, apd
Furopean nations n
as the result of greate
ing grounds (fig. 4).

450

400

LANDINGS (MILLIONS OF POUNDS}

ed. During the war, how-
howed signs of recovery, -
The cycle of
ery Was repeated up to and
11, (Hickling, 1946; Hart,
e then hake landings have
United Kingdom to a level

these stocks s

try into the fishery illustrate‘s
d shift of effort from tradi-
ds to areas off the coast
j diterranean coull- 9
s iculture Or- ,
United Nations, 1966).
Trance lead the western
hake landings, apparently
r effort on the new fish-

Other countries

Greece

italy

portugal

France

U.K. (Englond and Wales)

1 Spoin
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can hake, M. merluceius, by

Figure 4.~Tandings of Europ ¢ the United

country (Food and Agriculture Organization 0
Nations, 1966).
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450 g
! Fishing Methods and Fleet relatively warm currents tha move j; _ _pasonal l"estric.ti.ons,l a}gealdoigzlgr;’aﬁz £
| The Buropean hake fishing has kept pace off Europe, whereas a relatively copy - ﬂuétas- The traditiona nuinternational . =
| with modern technology. During the early flows southward along the Northwestey, « .« are now regulated bsgljweVer are ex-

stages of the fishery handlines and pnets were coast ] ) - ~on; mew ground S’th 1 areas is at the 1

used. Fish taken by handlines brought higher Major fishing effort Is Cxpended- ., _.,"“ management in ecountlf'ies (Eng- 350

brices than those taken by nets (Hart 1948) centrations that oceur along the west g 4 tion of the participating

Handlines continue t, brovide high-quality of Scotland, Ireland, anqd the hort 1961; fig- 2).

of Africa, at depths to 300 fathoms

1956; fig. 2) ang in the Medlterranean {
1948; fig. 2).

o

o

o
1

longline fishery has been reported off Tarbert
(Bagenal, 1954). Trawlers have been modified
in various ways and have evolved from Smacks

[m U.8.SR.
B spain

Republic of South Africa

R
- CAPE HAKE O
STOCKFISH FISHERY

Merluccius capensis Castelnau -

i sgecfz,_f m. polli Cadenat; M.m. paradoxas
meiuain «

O T T TR

NRARERINNI

250+

Management - ._

tute today’s offshore fleets

n

(o]

Q
1

Because of internationa] participatio in
western European hake fishery,

LANDINGS {(MILLIONS OF POUNDS)

5. South Africa
. iw‘ 19th century,

1961; Remy, 1961; Capont, 1961: Fay 1961). 4 all nation using these stocks is no L At the endhOfrthi‘or cape hake or stockfish.
To harvest African hake stocks, some western for effective managemen Unlike ot;e . i i"ﬂ'ﬂn the fishe grket created by technological 150-]
European nations have designed large offshore ternationa] fisheries, ful] éooperation Wer B & pew m@nd 1151storage facilities and improved
trawlers that have a greatep range and can achieved until the stoeks . seriousi;’ Sauel "ﬁvancestm C(;portaﬁon led to the impor(ti of .

. ) . - ey tran . : m -
remain at sea foy longer periods than theiy pleted (Hickling, 1946 ; Graham, 1956; i : raﬂ“:}:trawlers from the United Kingdo

bredecessors. This change hag created a need
for more skilifu] Crews and more elaborate
holding facilities than for vesgels participating
in the shore-based fishery (Grzywaczewski et

holm, 1961), During the 1930, Britigh
ologists unilaterally adopteq » scheme of ;..
ulating mesh gizeg as a means of manag

- 1). ;
{m'l‘i;]i:m;:alpgef3 h)ake, despite its poor keeping 50-]
1

lity, is the most valuable commercial spe-
Y,

. . ica (Food b
. the hake fishery ( Graham, 1956). This p,. e d in the Union of South Africa fo . . b -
al, 1959; Cutting, 1961). The distant-water agement H designed to ; cies l‘md? ! anization of the Unite - p” ® ggggw
trawlers are capable of refrigerating ang salt- g o enice was designed to [crease wnd Agriculture %fh are headed, gutted, and . 3 2SOt

YEAR
ing fish, whereas the shore-baged boats essen-

tially haul fresh (iced) fish, thus limiting theijy
operational time to 2 to 8 weeks.
On-deck processing of freshly caught hake

Tati 1966).
;:;ligf’fresh fish markets; heads and offal are

i al; and vitamin A is
ed to white-fish meal; e o
:fc?:'l‘:f’?ed from the livers (Dreosti, 1961} .

by increasing the survival of the youngest'agu‘
groups (Gulland, 1956; Engholm, 1961). T

scheme wag approved in principle by an inirer-'_-\
nationa] conference held in 1936 and 1937, ang

F 5 . ] d‘ f 5 N h ], )‘4 ;
lg e o. an lllg§ O cap( are, . Capensts, by C()uletly
E(')Od alld Aﬂncuhuze ()Iganuatlon Of the Uni e(l d-
( (=4

tions, 1966).

has been vastly improved on vessels fishing
off the northeastern Africa coast. Hake in

capture
(Cutting, 1961; Cabo, 1965). Tnlegs properly
dressed and frozen before rigor mortis, the
flesh becomes “pulpy” and unpalatable.

Distribution and Major Fishing Grounds

The FEuropean hake ranges from N orway
and the Skagerrak and from west of Scotland,
southward along the edge of the European
Continental Shelf to Dakar on the coast of
Senegal - g local race ig reported from Cape
Verde. 1t is common throughout the Mediter-
ranean, and an occasiona] fish is caught off
Iceland and Greenland ang in the southern
North Sea (Norman, 1937; Hart, 1948; Ba-
genal, 1954; fig, 2}. Hart (1948) suggested
that the wide range probably results from the
diverging current systems off the west coasts
of Europe and N orth Africa; to the north are

8

adopted by the Internationa] Conference on
‘ The latter conferenee
a Permanent Commission with

Overfishing
established
powers to define and enforce regulatory mese.
ures. In 1954 4 minimum megh size was
adopted and Wwas required for boats fishing
between lat, 48° N.and 62° N and long. 42° W
and 32° E, Ip 1956 the minimum mesh size
Wwas again increased following selectivity e-
beriments by the Internationa] Jouncil for the
Exploration of the Sea, the scientifie body
adopted by the Permanent Commission ag its
investigative arm (KEngholm, 1961).
Inereased yee of Furopean hake stocks

in 1946,

from traditiona] areas together with fishing on
new grounds created a need for the Northeast

Atlantic Fisherieg Convention in 1959,
meeting resulted in the expansion of the man-
agement areg southward to 1at. 3g° N. and east-
ward to include the north coast of the Soviet
Union (fig. 2). The Permanent Commission
was given power to regulate by other measures,

heet of the trawl-caught ﬁsh are ﬁl‘letec%d?éldd
ed. In addition quantities are sé ke(i
;1:11\;}‘9 :;nd canned (Dreosti, 1}(961). Cigz)(;tpd
ts are exporie
s and frozen blocks of hake ? exported
Ej]L}European markets (Marchan@a 29]32% dic_
e Fisherman, 1966). During th d’\;eloped
':dt;j guick-freeze plants have been de eloped
;: 1:r0duce home convenience prod1~1tc‘tsi gé 5
{rozen fillets and fish sticks (I}reos ﬂ}, - ].?e~
- The cape hake fishery began or ‘djcto e
‘ninzular and then moved north.x;ar hofth e
I.ﬁderitz grounds {about 800 miles i of
Cape Town) as foreign Vessels'begqan oo o
: ficipate in the fishery. Part of the South A

*ean fleet wasg diverted to the Y.l()l'thel“l(li fﬁg%ﬁ?ﬁ
: 'L{lt there the catch rates declined ae?; : S
“ery was not profitable (Jones, 1967; .

~ The fleet soon returned to the Cape ?eg;é);s.ed
| Landings of cape hake have mCIn e
steadily during recent years (ﬁg.'?'explom—
carly 1960’s Japanese and Spanlst o
lory vessels appeared along the -Wﬁs efla large

- of Africa, preceding the beginning o

foreign fishery for hake off the contingilt.‘ S?o?

tl&e L? S.S.R., Israel, West Germany, ? oz’iut;z;

F Gy e joined the foreign fleet. As

Poland, and Greece joined relg oo
1] landings have inereased fro

2 result the total landings ro!

"CJLOIOQZ)OO tons in 1961 to over 200,000 tons in

1965 (Jones, 1967; fig. b).

Fishing Methods and Fleet »
During the early developmental ‘stage Of@t@l(e{
cape hake fishery, hottom trawlers Oc%%ngth '
\&;ith handliners in shallow water "(4 1» 0 fath-
oms) for the resource, but now tlawsejt;mb]e
pletely dominate the fishery and a CO(I)IO orane
portion of the catch comes from '1th )
fathoms (Marchand, 1935; Smlf t,he 200
ey reg Ortte'd tgigprgggtp(;imarﬂy for
i fishing fleet is e .
firégi:hore ﬁfhery, whereas the forelg'xé %(;e"fz
are equipped for an offshore fishery an




owth was limited

large freezer trawl i g
i ers with or without factory T R o ’-
s el the, o I‘lake have hooy . ‘ sing Methods and Fleet (Anonymous,l%l),but its gr
; . nimal food L . : : by two factors — merluza W infested with o
[ &y . . od angd o ] i hak fishe began in h with v o ftacio merluza were 1 e
o D : . ) dustrial m . the sjlver hake 1S ry peg shore w1 . . ; :
._’;::’,__‘ ; istribution and Major Fishing Grounds but humanal;kets (Fr}tz, 1960; Jenser, :.f 1 trap nets. As the market grew gprotozf)an parasite, which affected their keep- f
e ?,"‘, , ' The cape hake ranges from Port Elizab orontest onSL}mptlon still aceount 60) e 10307, the New England trawl fish- ng quaht_y (Angelescu et gl., 1958), and invest- %
;.,,5 in the southeast, off South Afri izabeth est proportion of the U.S. catel for &5 'an ded to meet increased demands for ment capital was not avaﬂgble for the fishery. l
= i3 Agulhas Bank in th rica, over the hake are frozen in the round © e Sl ke (Hart 1947: Fritz, 1960) During Thus the technology required for proper de- i
e ) e south, and northward fi . s headed and ;. frose” : . ! ’ livery and storage of nich-quality seafood pro- N
o along the west coasts of South and Southwest or filleted (Fritz, 1960). Zutte 40's, an increasing number of U.s. duots did not 4 \ Z Ao ivishing fresh fsh
Africa to about southern Angola (Jon es. Product diversification : J = jers began to harvest hake along the en- ucts did not deveroy, Gt iy
o es, 1967 provi ¢ a . market, however did develop in Buenos Aires i
fig. 2). Under the influence of 0 for the expansi ded the | -+ inshore as well as offshore (Taylor, » O ' D1 E
ward flowing B ce of the cold, north- pansion of the fishery into the . o 4 Graham, 1957 Fritz, 1960). The where guality fish could be obtained from near- i
¢ Benguela Current, this hake i most important i : . e ol gigelo™ 214 OF4 am, 1906, ’ e :
most abundant on the west ) ake is ‘ nt industrial species on 11 . . effort 18 strictly a high-seas operation. by fishing grounds (Anonymous, 1961).
as far north as Angol les Cg)ast and ranges coast (Fritz, 1960). The entry of t 10 S ote with Soviet fshing the United Although the industry was technologically
ok e =l %\z a, lat. ‘10 S. The warm, in 1962 further expanded th he 1] 8 & B qflliet o hdertaken a program of gear depressed in its early stages, refrigeration and .
its northern rang ozambique Current limits now the world’s largest ¢ fishery, whigh " el modernization quick-freeze facilities have become available o
T e Ni; {)Ii the %ast coast to only landed (fig. 6 e héke fishery in wo ' ’ within the last decade, and the city of Mar )
a : , lat. 28° S. (Hart, 1948). have - ) Th-e United States la s ution and M ajor Fishing Grounds del Plata has become a center for frozen fish
o 1 remained relatively constant durine « jistrl 'u_ _ (Anonymous, 1961). At first frozen fillets
ik ;H. Management ast decade, but the Soviet high-seas ﬂ.- N ‘e silver hake ranges‘along the Atlantic were used for local onsumption (Anonymous,
i PISHEHL { The cape hake f ‘ catches over six times that amount (fi !f Canada ar;d the Ur;ﬂ;efd ;,i;t ateGS ﬁxtzon% tgf 1961), but later, additional‘quantities R
(. 20240 ] the South Afri e fishery is regulated only by . 6) rn and eastern part © e Gull O »% pared for export to the United States as frozen
e o frican Government. For local cence and southern Newfoundland to off fsh Dblocks (Pacific Fisherman, 1966). Total
e Lnlmum cod end mesh size is in ef- 9001 Carolina (Ginsburg, 1954; Leim and catches have continued to inerease in recent
T nz ake may be discarded at sea (Jones 1966; fig. 2). Hart (1948) }mkpd the years (fig. 7).
ses tile %a?r{);renﬂy '?he international ﬁshem; ] therly, abpndant part of' the dlsjcrlbutlon
! - mesh size as the South Afri 800+ i}, the majoy hydrographic feature of the
fishery (Jones, 1967). rican 3 the Labrador Current. The silver hake .
H .ght commercially along the inshore waters 2
7007 - ' the North Atlantic coast over Georges Bank, g 5o
SILVER HAKE FISHERY o ely mddespt};i 055561)00 fathoms (Fritz, 19605 &5
Species: - . - @ L i and Scolt, . o
Pzie(f;es‘c;) t]}ilﬁfe) lu.ccms bilinearis (Mitchill). % °7] £ USSR - ' é 100
hake or Whitingewr;ldd—'l'glfh. century the silver & UNITED STATES E : ,-.i;;l;.-:-.‘ement ;'::
of its poor keepino: q;;cﬁ‘éded as trash because 5 5004 ;f‘ “hould it become necessary, in face of the "
not salt well, and the flesh becs Silver hake did £ == sified effort by the Soviets and United £ f
less unless refrigerated or ecixme soft and taste- = = wes, the ICNAF (International Convention % -
capture (Jensen, 1967) Iea en very soon after = G == orthwest Atlantic Fisheries) has the au- BN 4
England fsherman be%ﬁii?‘?{t 1(84.0 the New 8 == ity to apply regulatory measures to con- B 3 ] w388
e .- ﬁsi m‘trk(;glngl Sélvel_‘t hake 5 Lo = the silver hake stocks within the ICNAF - z YEAR memes
used as bait in arkets; later it was 3 ) : :
dz‘iﬁ '1; balt' in a hook and line fishery for spiny ‘ (Engholm, 1961) Figure 7 _Landings of merluza, M. hubbsi, in Argentind
(JZnS ) W?;Ch was intended for guano and oil RGENTIN HAKE OR {Food and Agriculture Organization of the United Na-
isen, 67). A limited ﬁ%hz ! 200 ARGE E < tions, 1966).
;gign;se}? c}iluring the 19207, nlostll};‘: tf)ozugi:l](i : MERLUZA FISHERY ,
An activesfoggsﬁli north-central United States. e ‘Species: Merluccius hubbsi Marini. Fishing Methods and Fleet
a market for f shery began in the 1930°s when “The fishery for the merluza or Argentine The merluza is caught principally by the
sen, 1967) Tl"}‘l)‘zen hake was developed (Jen- - o began in the 1920’s as a small, shallow- Argentine trawl fieet, which is relatively small
and by 19 101 115 market continued to grow, o E ‘er trawling industry at the mouth of the and is divided between an inshore and an off- e
being frozen e;‘rdy half of the annual cateh was - § 2 pumso Hio de la Plata. Landings were first marketed shore operation. Vessels in the coastal fishery Lo ?
percent of thent trepresented as much as 11 - VEAR @ 9@8%% --;;I-iontevideo, then in Buenos Aires, following have 44 to 130 gross tonnage, whereas the
e o otal frozen fish produced in Figure 6.~Landings of silver hake, M. bili thi failure of the Uruguayan enterprise (Hart, offshore trawlers have 144 to 372 gross tonnage
es (Hart, 1947). country (Food and  Agricalture ebr a.ﬂﬁbz@neaﬂs, by 1947, 1948). From its inception, the fishery (Anonymous, 1961). To supply increased
ganization of the for merluza was based on & fresh-fish market market demands, the offshore fleet tried new

United Nations, 1966).
11
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feared by the Chilean Government. Although

TTURYUes. Fighep
men soon took called in by fish mea) plants tg ¢, .
S to SU.])' :
ply e | ‘
. e this fear was unfounded biologically, it contin-

g -
5 4 8)

ﬁ .
. shed off bottom, ceasionally two-hoat traw] 1960 B i Sevvico of Chile (Alen, 1360
- ’S a ]

" ealth Service of Chile (Allen, 1963) .

mg, has been undertaken ] arge GFN L thag %
glgg)de Marina Servicio de l(ﬁiz?gfsgiﬁ?a I§ :‘c]ﬁ_ ;WO areas 8; ;ig%;tlggrizgﬁstry de -:HQ ' o li(lhile is relative.ly poor in protein (Tilic ued to exisfc, and in 1961 Iiniu'tls V\ff;ere limposed
5 sh mea] fop export, ang le ppot Jaschke, 1965), this new use of hake may on product}on of the fish mea plants as a means
Chile Prepared figh o] faHOth i shout another possible change in em- of conserving the stocks (Tilic and Maschke,
DIS:Irllzunon and Major Fishing Grounds éj;%ZJOand p?ultry Landlngg iﬁi?;ni ois on the use of hake. e
art (1947), An bment of thege iy, : e
abo (1965) et theggiiz‘ilésesfaIM(wSS) and " e Chilean GOVernnf;fng (fig. &, , hing Methods and Fleet PACIFIC HAKE FISHERY
terra del Fuego as the south age”:an.and Is that suppresseq the meg] mdtlj (fed Cateh RS ‘e 1951 the hake fishery consisted of
merluzg distribution It mj ernmost h_nnt of aschke, 1965) though Sty (74 4 _Befmﬁ hermen working from small boats Species:  Merluccius productus (Ayres).
Chilean hake, 7. gayi and ];; es there with the © Supply contingeg to Ia ab arkef - ]”"*'_,S hook and line. The Chilean hake Until recently, fishermen regarded the Pa-
1965) ang ranges north 5] polylepis (Cabo ilic and Maschke 1965 gT.e_hlnd d ; i with n.e‘,:’ Orrincipally land-based and is now cific hake as an abundant nuisance. The pres-
of South Americy to the Ong the east coggt 1966). As a result of thege e and JEmery dasb pfewer than 50 trawlers of less than ence of hake has been evident for at least
nshore Falklang and offshj Onvergé{nce of the the Chilean hake Industry iroduchon ! ' Wt‘?r‘q {on capacity (Institute of Marine the past one thousand years (Soutar, 1967).
Hart, 1948). 'y conhe re Brazil currents greater economyic return by rnow.s 110-gr Ub;s 1965). An inshore, summer fishery Fishermen trawling for other species often
flowing colq water and sOuthge;lce of northerly hakev and fish Protein concenli;roiessm w"'uf?tté d by émall boats using handlines have shifted to grounds with no large schools
water varies Seasonally hyt erly flowing warm bhasizing reduction ow plan? € and . Is 0_'}“?; Strom, and Villegas, 1965). of hake (Jones, 1960) and gill netters have been
about lat. gge g off southegzn;a;% O(cfciurS at ?;f etzf-or eXDOrt; more plapts af«eaﬁe.f“* s ’ plagued by surface-feeding schools at night
Most of the fish; . Zl g 2), IS purpoge. Wi S €ing hes - . S (Clemens and Wilby, 1961). Exploratory sur-
section of the nor:lllléﬁf :r on t-he Bonaerenge Quotas, investorg believzhthz}filigng “liog ] [)[gmbutlon and Major Fishing Grounds veys by the United States and the Soviet Union
Shelf (Anonymoyg 1961) gentine Continenty| greater economje return by gy ely I recefyyll Influenced by the cold, northerly flowing showed that Pacific hake was a large unde-
Veys have shown thiat the s o Ploratory syy. zen fish market thay, the fish megf rars the I 1. Current, the Chilean hake is distributed veloped resource, and that it was the most
as far south as the southey I;%mes Is abundant and Maschke, 1965) . Market (Tilgs Jne much of the west coast of South America. abundant gadid (by weight) in the northeast.
(lat. 50-54° g )y hOWeVen ?tag‘on{an region In Quintero, Chile, a plant ' Hart (1948) set the northern limit at Paita in ern Pacific Ocean. The U.S. estimate of the
markets and Inadequate ter}l insufficient Jocy] Produce figh Protein concentrat uses hak. “ _.iihern Peru at lat. 4° S., and Cabo (1965) standing stock of Pacific hake in waters from
¢ © and cap, st the southern extreme of its distribution at Oregon to British Columbia is about 1.5 billion

nology have lim.- ﬁHets. (Institute of Marine Reg

1 region (lat, 4. The hlgh~quality, Inexpensiye the Siraits of Magellan and Tierra del Fuego. pounds (Alverson, 1968). Alverson, Pruter,

I the south the Chilean hake apparently inter- and Ronholt (1964) showed in trawl surveys off
Oregon and Washington that the hake was the

fishery operates iy .
fathoms (Angelescudeetpeflh SlgggWeen 55 and 135 fihet Supplement, Ty, product is odey mingles with other hake species (fig. 2).
Fuster de Plaza, 1965) » AAngelescy and asteless and eqp be readily ty. orless ang Throughout its range, the Chilean hake is most abundant species at depths between 50
) ansported gy known to be concentrated only in northern and and 99 fathoms and was always one of the
Management 250 central Chile where it is the basis of an ex- three most abundant species taken between 100
Despite recent tensive trawl fishery (Hart, 19485 ﬁg. 2): Al- and 299 fathoms.
duction of Merluza iztsrgf tsk to increase pro- 3 t‘h“f”gh the completle dfeggl,ldmtflﬂﬁmofl ;‘Sg}?s; CalCOFT (California Cooperative Oceanic
gentina appeqy to b::e wmmzc tst of hake off Ay § w00 ?\!]‘r"?‘,‘n’ dggse szh%% sfot} 11: a(np iI:eile1§5g) Fisheries Investigations) surveys off the Cali-
present fishing ¢ fort ang n O Withstand the N 'I’,"'l“‘ee{lt : anf hk i IOY;) ? A t;: q frorr; fornia coast showed that hake larvae represent
- overexploitatioy (Paois a;lFe n little dange, S g ee 8 OCKS ot ha © fave (e.en 1ep‘r o 19 percent of the total larvae taken for a 15-
SAeHie Fishermanp, 1966) . Z the southern region; this area, because of its year period (Ahlstrom, 1954) and rank second
CHILE AN I g o ;:de qontlél?ntfl %,htef’ Oﬁﬁﬁfﬁ?ﬁiﬁfgx in abundanece to northern a;lcll’()‘vy larvae (AhL |
, AKE FISHERy R g grounds (Institute ne Res ' strom, 1965; MacGregor, 1966). A standing
Species:  Mortens, o o 1965). The Chilean Government is now study- stock of 4 to & billion pounds of hake has been
ineluding p7, ooy ?167(2;;7?3 ¢Sg((iy/ ‘,( Guichenot) . g ing the feasibiligy of developing the potential estimated from these surveys (Ahlstrom,
ayi (GUiChenot), , ¥ Linshurg ang M. g, R é{;ﬁ’%he {sf'ou;gh (Xsistn@s,g?ﬁzt’é)lnslaa?ﬁdd;féll‘efiéﬁ, 1968).
N } -t ; estnes, Strom, Sg 'S e = . ] " . - ,
mar};:tlggin?;i;g?ys tbe Cf}ilean hake wag gas, 1965; Vestnes et al., 1966; Del Solar, ) Ob."'lo?sylmiills?’)' Slld I;Ot by}ﬁ;’SS'Ulfftﬁa}‘ié
N., 1965) 1. resh food item (Lengerich B —— 1968) . xesc‘)u,l‘ce.‘.o f’“c S L‘nfance’. I northern
). In the mid-1950’g the ¢ - © - California, a small industry based on inciden-
sh mea] became g, great that tp en;and for 4 3 tally caught trawl species ground and froze fish
gfhffhe fresh market were not ﬁuede éf!r{ands Figure 8 i TEAR Management to be fed to pets and fur-bearing animals (Best,
SNINg vesgelg with modern traw] s g (Food ';éazdm.gs of Chilean hake, 27, 5oy Owing to the rapid development of the hake 1959; Nitsos and Reed, 1965). Hake accounted
gear were tions, 19gg) griculture Organizagiog of the Un fishery during the late 1950’s, landings became for about 25 percent of the total California
animal food catch (Radecliffe, 1920; Best, 1961 ; Sell |

_ 80 large that extinction of the hake stocks was
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fig. 9). During the 1930’s, the use of Pacific
hake for pet and mink food declined. Bones
were difficult to grind up and often became
lodged in the throats of animals fed processed
or raw hake (Baxter and Pruter, see footnote
1). A diet high in raw hake caused “cotton-
fur”, an abnormality of domestic fur bearers,
which resulted in an economie loss to the farmer
(Stout, Oldfield, and Adair, 1960). Unless
hake were heated and treated with acid, they
had to be mixed with other types of food. This
requirement limited the amount of hake that
could be used in the animal food industry.

The development of the Pacific hake fishery,
like other hake industries, required costly han-
dling procedures or special refrigeration equip-
ment to provide a palatable product for the
fresh or frozen markets. Without such treat-
ment, Pacific hake will have poor texture and
flavor (Paul, 1960; Heimann, 1963; Ahlstrom,
1965). An infestation of myxosporidian para-
sites apparently causes enzymatic proteolysis
and a softening of the infected tissue shortly
after the death of the fish (Patashnik and
Groninger, 1964; Baxter and Pruter, see foot-
note 1).

A new industry for Pacific hake began in
1965. Figure 9 provides catch data for the
Pacific hake from its use in a multispecies an-
imal food industry to the new technologically
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Figure 9.—Landings of Pacific hake, M. productus, by

country (Lyles, 1968),

14

advanced fishery off Washington angd ()
jointly enjoyed by the Americans ang &,
Unlike the development of other woy|q

J‘;‘I::
WViek

hal

resources, this industry grew rapidly folj,o

extensive research. The intensive fighi,.
fort was prompted by the increased den :if
for fish meal in the United States and oo«
in the Soviet Union (Nelson, 1967). i'|,.'-{‘ I.
interest in Pacific hake resulted when th. |
Food and Drug Administration approved ,..
ulations governing interstate sale of fish +.
tein concentrate as a diet supplement fg '
man consumption.

Fishing Methods and Fleet

The fishery on Pacific hake has been |
clusively by trawling. At the beginning of tie
fishery off Washington, Oregon, and Brit
Columbia, a technologically advanced ext;
tion process was developed (Hipkins, 1967
Johnson and High, 1970; and Nelson, 1970,
Large schools were located by the use of ecl
sounders, and catches were made with mid
water trawls (McNeely, Johnson, and i
1965; Hipkins, 1967; Nelson, 1967). Sm
multipurpose United States trawlers and lay
distant-water Soviet vessels now participate |
the fishery.

Distribution and Major Fishing Grounds

The Pacific hake ranges from the Gull i
Alaska to the Gulf of California and oceus
from shallow shelf waters to depths of 4
fathoms (De Witt, 1952; Clemens and Wi
1961; Nelson, 1967). It mixes with the P
amanian hake throughout the southern exit
of its distribution (fig. 2). According to .
verson et al. (1964), major concentrations
pear to be associated with the California und
current system, which lies between lat. 25° au
48° N., of the Pacific coast of North Ameri
(Sverdrup, Johnson, and Fleming, 1961). 1
the northerly part of its range the Pacific ha!
seldom is taken and throughout much of the
Gulf of Alaska it is apparently replaced by
Pacific cod and walleye pollock (Alverson et al,
1964} . ,

The Pacific hake fisheries are concentrated
in waters off the northern California, Oregon,
and Washington coasts and in the inland waters

of Puget Sound. Most of the catch is taken at

of 35 to 80 fathoms (Hipkins, 1967,
W d Larkins, 1970).

hi

\upagement
.. Pacific hake fishery has not yet become

i d by conservation managemept prob-
(lzgxrnnsl,).hcleiejoigt Qoviet-American .meetm‘gs, ?1;
ologists agreed upon a r.ange of yield estngg is
in which the upper limit exceeds the lan mod
currently taken by both fleets (Alverson an

Larkins, 1969).

THE WORLDWIDE HAKE RESOURCE

de, codlike fishes contrib-
rout 12 percent to the total world ﬁs}lﬁf{y
. s and were second only to hgrrn}g i ?[.
: {Food and Agriculture Organization o
(. ited Nations, 1966). Hake of the genus
Acius, in turn constituted nearly 15 lzfer-
£ the 1965 total codlike fish p.roduc.lon
- had steadily increasing landm_gs since
(table 2). Important hake fisheries oc;:u.r
1o coasts of Europe, North and South Afri-

-!:,,-d North and Qouth America.

the past deca

V‘ _Contribution by hake to the world production

sdlike species

Codlike fishes

Hake

Millions of pounds Millions of pounds Percent

18 742,950.2 4(;33": Z;
448 795,860.6 5‘8.2 X
38 089,865 4 g . =
1 1,113,323.0 04. £l
(221,348 4 {,049.6 o

1,309,532.4 1,530.7 r

1327,169.2 1,703.8 114.1

5 1424,171.6 20124 .

Food and Agriculture Organization of the United Nations (1966)

1948 fut

©
@
o

Fizure 10.—World hake production, 1938-85.

YEAR

landings continue to increase world-
Wid?;akii 1965 tghe total production was m;er
2 pillion pounds (table 2,‘ ﬁgs. 10 and 11) Tgr
a value of nearly $60 million ('ﬁg. @2). - ke
magsive Soviet offshore fleet fishing silver ha ?;
was primarily responsible for the most fegfan
escalation in landings (fig. 11). EXC.lkl) 1tn§
its value to the U.8.8.R., hake have contribute

1.2

MILLIONS OF POUNDS

Meriuzo Chilean pacific
hoke hoke

Eyuropecn Cope hake  Silver
hake

Figure 11.—Annual average hake production by fishery

1962-65.
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e gnnual worldwide

V contribution
= (1963-65)
Y
Bane .- N
v ~_§ A7 milion
e ) &\.\"

023
[

VALUE (MILLIONS OF DCLLARS)
o
g

Europeon '(_jsze hake Sitver Meriuza  Chileon P:g‘i(feic
hake {excluding  hoke hake
Spain,965) (excluding
1965 tanding)

Figure 12—Average annual economic contribution by

hake fshery 1963-65 (excluding U.S.S.R.).
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an average of $87 million annually to the world
market, 1963-65 inclusive (fig. 12). Its value

in the U.S.S.R. must be enormousg t \

N

the operation of a costly high-seas flo

SUMMARY

1. Eleven nominal species of hake are rec-
ognized in this paper. Further study may re-
sult in fewer valid species.

2. Hake are represented in all coastal areas
of the Atlantic and Pacific Oceans in both hem-
ispheres except the northwest Pacific.

3. Biologically and taxonomically, hake
throughout the world are remarkably similar.

4. Hake essentially concentrate seasonally
and migrate geographically and bathymetric-
ally or both.

5. The Pacific hake and possibly the silver
hake give indications of a latitudinal seasonal
migration.

6. With the exception of the South Ameri-
can species, hakes have a relatively short
spawning season.

7. The transparent hake egg is pelagic and
spherical.

8. Pelagic larvae emerge 2 to 14 days after
fertilization and have nonfunctional mouths.

9. European and cape hake exhibit a pro-
longed pelagic existence, settling to the bottom
at the end of their second year of life. Other
hake species assume a demersal way of life
before 2 years of age. Males grow slower and
mature at a smaller size than do females.

10. With the exception of Chilean hake, the

 largest individuals occur primarily in deep,

offshore waters. Larger individuals of the B
cific hake are found at the northerly .
their onshore range. d

11. With the exception of the Europeay,
fishery which was carried on by severa] i .
fisheries on other hake species have bear f_'f
tially harvested by nearby shore-based fish, o

12. As traditional hake fishing grounde i
become overexploited, many nations |
turned to resources farther afield. Rissis o
Spain have become dominant in the Afles
also, the Soviets undertake large-scale il ..
operations in the Pacific.

13. Hake are taken by a variety of harve i
techniques; however, electronic detection «
guided trawling have emerged as the most o+
cient. Improved processing technique: :
larger, more sophisticated modern vessets |
escalated hake landings.

14. Buropean, cape, and Chilean hake fishis
ies have been variously influenced by fishirs
management. The Kuropean hake has b
managed internationally, whereas the cape an
Chilean hakes have been managed locally. 1}
remaining three hake fisheries have not’
managed, and catches refiect a balance beiwe
supply and demand.

15. Gadoid fishes {including hake) rani
ond in world landings of species groups and
an important role in world fisheries econt

Part o8
{
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