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SARDINES

Prepared in the Division of Fishery Biology

The sardine fishery is one of the most important commercial fish-
eries in the United States and in the entire world. Apparently the
first to preserve fish in cans on a comprehensive scale, this fishery
became one of the pioneers in the development of modern canning methods,
which now play such an important role in fisheries and in the d 't of
human populations everywhere.

The term "sardine" is now a household word in most countries. In
people's minds it is usually associated with small fishes preserved in
0oil in hermetically sealed cans. (In recent years increasingly larger
quantities of sardines have been preserved in sauces of various kinds
or in a mixture of sauce and oil.) Apparently this idea is so well fixed
that the sardine is generally regarded as a singzle species of fish. This
is erroneous, because several distinct species belonging chiefly to the
family Clupeidae are canned and sold as sardines. This is an important
point to bear in mind in any consideraticn of the sardine fishery.

THE FAL:ILY CLUPEIDAE

The family Clupeidae, or the herring family, is of world-wide dis-
tribution and contains many species. 4t is of great economic importance
and includes the several species which collectively are canned as sardines,
such as the herring, sprat and pilchard, and also such well known species
as menhaden, shad, river herring, and others of lesser importance. The
members of this family have a number of anatomical features in common.

The most prominent external character is the presence along the somewhat
compressed edze of the belly of a row of modified scales, which are in
the form of heavy, keeled, more or less spinous plates. The edge of the

belly is therefore generally rough to the touch and saw-like. The body
is covered wish thin, medium-sized scales. The exposed edge of the scale

is smooth, more or less crenate, or pictinate. There is only one dorsal
soft-rayed fin and no adipose fin. The pelvic or ventral fins are abdo-
minal in position. The tail fin is deeply forked with the two lobes
pointed. The gill rakers usually are slender, long and numerous, and
serve as an effective sieve to strain out of the water, as it passes over
the gills, the plankton organisms from which the fishes obtain their
chief food supply. In accordance with their food habits the teeth are
generally small, or may be absent in the adults,
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The fishes canned as xrdlnea on Ctne eaatezm coast of the Uhi@@gg’”“‘
States and in Hurope are the Toung , usually 1 or’ 2-7ear-old fish about 3
to 8 inches lonz, of the species oo*onplnr to the famllj Clupeidae, Full-
grown fish of the same species are cenerally too large to be canned and
sold as sardlwes and are marketazd in' different forms under other names.
In Californin, however, the (dult pilchurds A to 12 inches long are canned |

and sold in great duanitity” ugc@r “he nane YCalifornia. odrdine.".,m,.é

f

In the scientific classifieation of Ilbhes, as 'ell as.other-animals
and plants, meny species comprisSing a g iven fatily are subdivided into
sumaller groups.of clcsely relz 3¢ specles ca?Leﬂ.junerd (genus in the
sineular). Ihis is true with respect to the fardly Clupeidae, The great
bulk of the commercisl sardine pick of the world consists of species be~
ors Clupea, Sardina; a SQardinops. In the genus
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. Sardinoms the opercle, of pill cover, is stricbed with radiating ridges;
the IEEE"tLo rasrs . in . bhe «wnal fin are nOUHJl tklc.-nua ind enlarged;

‘Both lobes of the causal iia have an un7 arged scale. In the genus Clupea
the opercle is snicoth; vhe Llast two l rave are not thickened; the e caudal
fin lacks thes enlare ale., he : iiflerences Letween the
genera o~¢0111 NS 21 I the rows of scales in

regular orcer i NODE ,
~overlapped o7 the row Lo iroat;
“ture of the ¢ill rakers, which shortcned toward the ‘
©angle of the first arch and bea 113 “'l processes, while in
Sardina- there is no marked swgrtaALAm an’d each raker bears a simple,
rminute process. Tha: ical featurcs which distinguish |

gse gencraj; but it is - for ouwr present purpose to present
them in detail., The spe belonwing to the genera Clupea, "Sardina, and
Sardinops constitute ncarly the entire sardine pock of the world,

ihile in Serdina alternate rows are nearly
f i1, the length and struc~

Clupea harenrus

‘This . is the well known herriug that plays e leading role’ in the
fisheries of Burone and has.been of importance in the food economy of
the civilized world since tlnc.lnnemorlal The cormon names of this
species ares herring, in thb United States and the United Kingdom;
hareng, in France; 51ld in Norwayj selyodka, in Russia; haring, in
Holland; und hering,.in Gern“ny._ The young of the herring are called
sardine or sperling on the coast of the tew " lﬂl.Pu States; smasild or
musse, ;n‘Norway; and ardlne in Erance.

The hbrrllT is 3 comnon food flsh on both sides of tho northern At-
lantic. It eccurs on, the COuSt of Eurono from the Arctlc Ocean to the
Strait-of 1“rﬂlt1r and on *ho nﬂOrlbaD 81de fron northerf uabrador to
New York. . LC“SWOﬂallV itias takn as far scuth as Cdpe natteras. It
:is eclosely-related to, Lhﬂ sprat of Europn “and’ bhe, d‘fferences oetween
then are noted gclo" under the ccount of that spuc¢ws. :

A single, female herring proeduces an?rOklultulJ 20 00 to hO 000 ad-
hesive eggs. *‘he time of spavning varies some Whot wnth the dlfferent races



and occurs during the spring, summer, and fall. On the coast of lMaine
and adjacent regios the usual period lasts from zbout Junc to Uctober,
the heavicst spawning taking place durinz July and Ausust.

Spawning occurs in a coastal belt extending from relatively near
shore out as far as 25 miles, chiefly in water sbout 2 to 30 fathoms deep.
A glue-like mucous covers the eg~s and causes them to adhere to the rocks,
sand, or clay of the bottoms or to seaweed and othsr objects in the water.
They are sometimes found in scveral layers or in large clumpy masses,
which often clins to fishermen's nets, In some places the eggzs are washed
ashore in large quantities. They hatch in a2bout 10 days or lonzer, de-
pending on the temperature of the water.

The young fry probably spend their first winter not far from the
places where they wers hatcheds In the early spring they become gen-
erally distributed in the coastal waters and migrate inshore together
with some young herring hatched the previous year. ODuring the summer
and fall young fish (approximately 1 to 2 years old) together with older
herring migrate in greatv .schools near the coast line. These schools form
the basis of the fishery for sardinvs. The fish grow on the averare to
about l inches during the first year, to 7 inches during the second ycar,
and to 9 inches during the third year. The great bulk are, therefore, of
a size suitable for canniny as sardines when they are l to 2 years old.
Growth in length after the third jyear slows dovn very markedly. The fish
then begin to put on f=t and grow more in bulk, Dirﬁ o tor“ to bccoming
mature., They arc then lmown as Wfat! herring. ﬁjb; first spawn when
about 10 inches long and approximately i wears old. Infr“quently they
spawn when only 2bout 9—1/2 inches longz, but the great majority of
spavmeérs are 12 to 13 inches long.

The above brief outline of the 111~ history of the hsrring is based
chiefly on the races inhobiting the coast of Maine and adjacent regions.
The details of the life history differ ‘1tn the races inhabiting various
regions within the geographic range of the species,

Young herrings are canned as sardines chiefly in the United States
and Norway. Smaller quantitics are canned clso in other countries. On
the Atlantic cocast this fishery is centered sbout licine and the entire
pack, consisting of this one species, is captured chiefly in seines and
by mcans of weirs placed in favorable situntions alony the cozst. In
Norway they are taken by means of nets.

The quantity of young herring utilized for sardines forms only a
small part of the catch of this specics, probably less than 2 percent of
the entire world cutch of herring of all ages. A major part of the
herring catch of the world is marketed as salted fish prescrved in brine,
in which form, because of its reluztive cheapness, it constitutes an in-
portant and nutritious item in the diet of the pcoples of Europe. Larg
‘quantities also are sold as smoked or nmarinated herring, prescrved in
various other wars,or reduced to meal and oil. On the stlantic coast
of the United States the catch of larger herring is c' relotively little
importance, but the smaller sized fish packed as sardines make up about
three-quarters of the entire herring cotch.



Clupea pallasii

Clupea pallasii is closely related to C. harengus and'o?curs in thed
north Pacific Ucenn from Kamchatks to San Diego. 1t is utilized chiefly |
for fish mezl and oil, but is also salt-cured for food. Inasmuch as 1t
is not canned as a sardine it is not discussed further in this publication

Clupea sprattus

This species is generally czlled sprat in England, sprot in France,
brisling in “orway, kilka in Russia,, sprote in Holland, and breitling or

sprotte in Germany. +t is not found in the United States and hence has
no local com.on name in this country.

The species occurs in western and southern Burope, from Norway to
the Strait of Gibraltar, and around the lMediterranean coast of Hurope to
and including the Black Sea.

The sprat belonss to the same genus as the herring, and both have
the same ceneric characters as noted above. 41t differs from the herring
as follows: In the sprat the ventral fin is more 2nterior in position
and is apnroximete Jer the beginning of the dorsal fin. In herring
the ventral fin is ind & vertinal line drawn through the beginning of
the dors ;l fin. 1 bl the vomer, which is a bone
situcted at the an sprat lacks such tee@l
nith 000ﬂ51onml K n the ventral fin and
the herring 9 rays. sm2ller than the herring.
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Compared with herring, the total ¢ L sprot is small, amounting
to only a littlc over 3 percent, but it i cons iderable 1nDort nce
when comvared with other commercial food fishes. In Norway, the leading
country in the rr.dvcu on of sprat, part of the catch is camned and mar-~
keted under the desirmation of sardines and part is sold ds "brisling,"
the Norwepian comion nome of the species. In other countries smaller
quantities arc c d as sardines, <‘hoy are sometimes salted and spiced,
cnd when so preserved, they mzy be sold as "anchovies" which is a mis-
leading desisnat T 1is species. Fractically the entire eatch of
sprat of 21l countries is preserved or vprccessed in cnhe way or another
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GEUERA SARDINA AND SARDINOPS

The greater part of the sardine pack of the world is derived from
species belonging to the zenera Sardina #nd Sardinops, The difference
weon these gencra and the genus b]LpL‘ which contains two species
of imporiance in the sardine industry, has becn indicated above. The
structural differcnces between the various species of Sardina aend Sar-
'dmups are not yoet well known. As no coreful comparative study of all
he diffcrences between the specics in various gmruv of the world ha
bucr carried cut, they will huve to be distinguished chicfly by their
peographical dist on. 4t is possible th.t some of the species
discussed below will huve to be rcduced to subspecies after a comprehensiw
study is nade of their structural characters. owever, for our present

€, it is not necessary to draw technieal ulst¢pctlohs between
species and subspecies.
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Sardinops caerules

This species occurs cn the Pacific coast of North America from
southern Alaska to the Gulf of Califcrnia where it is generally known
under the comuon name of sardine, or pilchard. For the purpose of dis-
tinction it may be designated as the California pilchard, referring to the
State in which the fishory is centered.

The California pilchard difiers from the European pilchard in sev-
eral respects. The exposed portions of the scales of the California
pilchard are about the same sizej; three or four of the gill rakers near
the angle of the outer arch are shorter than the others; there is usually
a row of dark spots on the back behind the upper anglé of the gill open-
ing and the scutes on the belly are less sharp, and of a somewhat dif-
ferent shape.

A female of the Califormia pilchard produces 100,000 to 300,000 eggs
per season in three batches. Unlike those of the herrings, already de-~
scribed, the ezzs are ncn-adhesive, buoyant, and float freely in the water
to a depth of about 25 fathoms, feuerullv in the upper layers.

The spawning season, lastdms; frosa February to Aurust, reaches its
maximum in Aoril and May. The spowning grounds lying off Southern Califor-
nia between Snon Jiego nnd Peint Cenception and 50 to 350 miles offshore
are probably the principel s»wming place, but some spavming extends
south to the tip of lovwer CmLILOTnlu, and north to Cregon and perhaps
to British Columbia.

The eggs hatch in ~bout 3 days, and the young, drifting with the
current, are gradually carried c¢cscr inshore wherc they grow. These
areas of growth nay be abswvn ted as nursery jr:wu ls. The pcpulation
of young prowing pilchards his its wmeotinum concentration aleong the coast
of California between Dmlﬁt D:L,und Lovier Ldl"lGlniK.

The young fry are transparent angd differ striicingly in appearance
from the lerger pilchards. They assuwae the chard forn when they are
pproximately l-inch long or about 6 to 8 weeks er h”tch¢“>. Scon

thereafter, at nn age of about 2 months and 2 le 1-1/2 inches,
the young pilchards begin to schocl. 3y the tire +qcv are one year old
they reach a length of 5 to 7 inches, a suitable size for packing in
quarter-oil cains. They mature ot two te four yeors of age when they
are about 7-1/2 to 10 inches long.

The cuteh of pilchards along the Pacific Coast St tes during 1940
was 913,9L4,000 pounds, less than one-third of which was packed as sar-
dines. The remzinder, including caming wastes, was manufactured into
meal and oil. The neal wos made inte feed for animals, and the oil went
intc the “’klﬂ of pzints and scaps, althou-h increased quantities of
0i)l were used 1n poultry raising nb01lur of its hizh vitamin A and D
content, The creation of additional markets has greatly increased the
catch of this species during recent years,



Sardinops melanosticta

This species occurs along the coast of southern Jupan,‘gh@ﬁiﬁ
Korea. It nay be designated as the Japanese pilchard in allusion (A
the country in which nearly the entire fishery for the 'P‘Gﬂﬂl‘ilAclp# 7
tered. It apparently has not been critically compared with the Califor-
nia pilchnrd'and the precise structural differences between then are as
yvet unknovm. k

The catch of fish recorded in Japanese statistics under the heading ’
of sardine consists of several species; namely, Sardinq%a melanosticta,
Llubea pallasii, Etrumeus micropus, Spratelloides japonicus,
zinﬁ§§,ljngr1uiis japonicus, and possibly others. The first Iive naned
sheoios Delonr to the family Clupeidae, the last to the Engraulidae, the
anchovy fanily. Possibly the greater purt of the catech consists of Sar-
dinopsbnelanostintn, but this is not certain. There do not appear to
Pe available dato by which the relative importance of the various species
may be estimated,

The catch of sardines in Japan, in 1933, reached the enormous total
of over two and one-half billion pounds. Next to the herring, therefore,
the total cutch of wvarious specias collectively designated as sardine in
Japan give o greater yield in point of quantity than the world fishery
of any other species. Less than one percent of the total cateh is canned
as sardines. & considerable part of the catch is preserved in various
ways by saltins or drying and other mcthods, or a combination of these
methods. The preatcr part of the catch is reduced into meal and oil.

Sardina pilchardus

This specics is mencrally knovn as pilchard in the United Kingdom;
sardine, or sevaral other local naues, in France; sardinha in Portugal;
and sardina in Spain. The exposed port of the scales of alternate rows
differs creatly, so thut one row ncarly overlaps the one posterior to it,
and on superficinl examination this fish sconinzly has fewer rows of
scales thon the actual number. There are no shortened gill rakers near
the angle of the outer gill arch, and well-defined dark spots are usually
lackingon the sides. The scutes on the belly are heavier and more spinous
than on the Czlifornis pilchard.

This specics occurs on the Atlantic coast of 4urope from the English
Channel to fortuzal, Named in the order of the size of the cateh in each
country, Portupal, Spain, France, and England furmish the principal yield
of this specics amounting to about 600 million pounds per year, Probably
less than half of this catch is canned as sardines, the balance being mar=
keted in other ways. Probably the Spanish catch alse includes Sardina
sardina (described in the next paragraph), but there are no statistics
available from which the relative quantities of the two species may be
determined,

Sardina sardina

This pilchard of the liediterrancan Sca is generally regarded as
belonzing to the sawe species as the one found alonz the Atlantic coast of
Europe. C. T. Regan, an Bnglish investipgator, has found, however, that
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they differ in one respect. The liediterranean pilchard has 60 or fewer
gill rakers on the lower limb of the outer gill arch and the atlantic
yilchard has morc than 60, as the number of gill rokers is generally

& good specific character in the family Clupcidae these two pilchards

are to be res.uarded as distinct species or at least subspecies, Regan
regards them as subspecles, but for our present purpose it is not neces-
sary to draw the fine technical distinction between species and subspecies,

Accordinz to Repan Sardinz sardina is .found in Maderia, the Canary
Islands, the atlontic cozst of dcrocco, the Mediterrioncan, and the south-
western part of the Black sea. Further investisation, however, will
be necessary to detcrmine the precise recprashical as well 2s the struc-
tural differences between the two specics, The common names of this
species ares Sardine in France, sardina in Spain, sardela in Italy,
sardinka in Russia. -

Sardinella aurita and Sardinella ebe both belonging to the fanily
Clupeidae, probably enter ingc the sardine cutch of some llediterranean
countries; but the extent of their utilization is not definitely known
at present.

OTH«=R SPECIZS USED I THD SARDINE PaCK

The six principal species »elonging to the genera Clupea, Sardina,
and Sardinops discussed abowe furnish the raw ioterial for the major part
of the sardine pack of the world, Tweo species mentioned in the preceding
paragraph and five mentiocned above undsr the account of the Japanese pile
chard are probably of sone impurtunce, zud still others nuy be marketed
as sardines in varicus parts of the werld. There is too little information
available about these species of lesser ilmwortaace to warrant further
discussion with the onc cxception c¢f Trachurus trachurus, which is sone-
times included in the sardine pack on the atlontic coast of Portugal,

Spain and probably Fraonce. <the usual coruion names of this species ares
Horse meckerel or scad in England, chinchard in Irance, chicharrc in
Portugal and Spain. It belonrs to the family Carangidae, not to the Clu-
peidae, and hence according to the cfficial standards in the United States,
it cannot be narketed pronerly under the designotion of sardine, as ex-
plained in the next parazraph.

PROP.R USE UF T'4i TiBli "SaRDINEN

The propcr use of the ter sardine has been the subject of consider-
able controversy in international relations, especially butween Norway
and France and the writers of those two countrics. +he French hive in-
sisted on restrictin:s the term sardine to fish conned in oll and belong-
ing to the species known in scientific nomencloture as Sardina pilchardus.
This is contrary to trade practice neirly the world over., 41t is zlso in
opposition to philclogical usage, incluling the French language itself,
28 defined by the French icadeny, Furthzmore, the sardine of the French
Mediterranean coast is specifically or subspecifically distinet from the
Atlantic sardine, %Yonsequently, the French fishery itself draws its raw
materizl frem two speeics or subspecics. ‘there is evidence to show that
French canners also hive included variable ,quantities of other species,
such as sprats, in their pack 2t one time or another, especially during
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years when bhe pilchurd is scarce, Finully, thG'ﬂﬂaliﬁW q%&h" |
ines dags not depend orimarily on the species which forms the 8 o

g;e rawa}n;terial.1 in view of these comsiderations it is evident that

there is no valid basis for the French claiu and the tern sardine is her
enployed in accordance with general usage, which is cxpressed in the
definition adopted by the U. 5. Foed and Drug sdainistration which sta
thit the tem: "Sardine® is to be applied to small canned fish of species
belonrinz to the fauily Clupeidae, y - i

QULLITY OF SARDINIS

.
b

The quality of the canned product depends on many factors, the most

inportant of which may be briefly outlined as followss (1) The kind ‘y
of 0il or sauce msed, (2) the cannery methods and tcchnique enployed,
(3) the specific stage of nrewth of the fish cammed and the season of :
the vear at which they are captured, (L) the spceics used 28 the raw ;
matorial.’ 9ince the relitive imwortance of these factors is largely
a matter of opinion, the crder of their listing has no significance i
althourh the last doubtless is of least imdorisnce. :
. b
Sardines arc pocked in oil or sauce or 2 com ination of the two. :

Olive, ccttonseed, peanut, sesane, and other oils zre used, Olive oil
is regarded by many @s having the best flavor, but it is also the most
expensive ond is probably often wixed with othor cils. ©<ottonseed oil
is inexnensive, and by its use it is nessible te place on the market a
less expensive product, which is.as nutritious 7s one prepared with the |
aore expensive olive oil. In Califoriis necrly the entire pack is put |
up in tomato sauce, and only relatively small quantities in oil, in cther
sauces, or 4 uixture of.bcth. Cottinsced coil is the chiaf medium for
packing sardines in ifaine, bub a consideraole quantity of mustard sauce
is also used. oardines in cil are usually packed in the faailiar rectangi:
ar flat, quurter-pound can. the larger port of the Unlifornia pack,
which is vreserved in tomate saucs, is put up in large, flat, oval pound
cans, Sone 2re packed in cne-pound tall cans,

He by €

The second factor in the quality of sardines, nanely, the methods
of conning and the technique in use, is in reality a compound factor.
Bvery one of the nany steps from the time the fish are captured until
the cans are scaled and processed his an effect on the quality of the
final product which roes to the consumer. :

First of =211, the matter of handling the raw fish is of importance,
Fresh fish is 2 hirchly perishable commodity, and special care nust be
taken to keen it in ;ood condition . ‘he quality of the final product
depends on whether at the stort of the several steps of canning the fish
is in »rime, 7ood, foir or pocr condition, and this in tum depends on
the initi2l handling the fish receives,

e g o W il Bl | el

The methods used in passinz, the fish throurh the other steps in the
canning process, such as cleaning, cookini’, packing, and processing, must
be carefully conducted and controlled. Yanrers in diffcrent countries
introduce many variations,in these steps., For instance, in Amcrica and
France, the Fish are zenerally first fried or cooked in an oil bath befor
being packed, The precise nethocs and the kind of oil employed necessari



have their effcct on quality. In Norway, a large port of the pack is pre=-
‘pared from fish that have becn smoked first, This gives 2 certnin dis-
tinctive flavor to the product. Spices are sometimes added which, of
course, affect the taste. It would take up too much space to discuss

in detail the multitude of modifications which are enployed or may be
introduced iu the materials and methcds used in the numerous steps in

the canning process. It is evident that t hey must hmve considerable
effiect on the quality of the final product.

The age of the fish and the time of the yenr when they are taken are
of much inportance, beeause their chemical composition, especiilly the
natural oil content, varies from season to season and at different stages
of growth. For instanee, the small sprats caucht in Norway during the
winter are not used fop canning becausec of their poor quality. Norwegzian
fishery investijntors determined that this was due chiefly tc the compara-
tively low natural oil eesntent of the fish and that the small sprats taken
during the sumner yield 2 product of good quality because their oil cone
tent is relatively highe ©Oh the other hand, larze sprats, 3 and L years
old and approichine madurity, are unfit for canning because they have too
high an oil content. Th& same is true of othoer species used for canning
as sardines, cxcept that the optimum size z2nd to sone extent the tinme
when the fish of best quality are captured varies with diffcrent specics
The pilchards taken on the coast of France in the carly part of the 11ﬂh-
inz season are generally not used for canninr, becausc of their poor oil
content,

It is reasonable to expect that the particul-r species used in canning
will have an influence on the quality of the final product. This is bascd
on a priori reasoningz on the grounds that different spccics of fishes os
well as speciecs of othar living thinps differ in mony respects, There
is wvery little positiva scientific evidence by which the importance of
this, the least knovn of 2ll factors affecting quality, may be judred,
Other things being ecqual, it is very doubtful whether the grest majority
of neople could difforentiate by taste among any or 2ll of the various
species thit go into the canned sardine product of the world.

STATISTICS

Table 1. == llorld nack cof sardincs

Country Yeur #“illions of pounds
T e R R 1935 65.3
Portugal ST Pl L et RRT e e s RS 1930 85 . S
T A 1931 46.1
URREE SEALE8. + & » o4 s 1943 198.7
e A e T e B 1933 19.6
R v ek s e 1942 ' 12,3
L O 1931 4.8
T P N R R —_—— 1.9
S T R e 1931 0.4
Esthonia . gk g g 1931 0.3
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The forecoing table is based largely on a report entitled, "Fishery

Products" (U. 3. Tariff Commission, Report No. 69, Second Series). It
includes the canmned products recorded in that report as "brisling" for

Ncrway and as "sprat" for Scotland and Esthonia. The quantity stated for

Morocco includes that of Irench lLiorocco for 1928 and Spanish Morocco for

A

1931. No statistics are available for three producing countries: France,

1taly, and kussia. The French pack of sardines is considerable but the

pack in Italy and Russia is only of small importonce. Although the statis=

tics are not strictly comparable because they represent different years,

they provide some idea of the : magnitude of the sardine industry. No more

recent statistics for the other countries are available, but the 1940

pack of sardines in the United States amounted to 169,346,036 pounds net.

Table 2.—— World catch of some important clupeid fishes

Species Year Millions of pounds
Clupea haren;us 1/ 1932 2,919
Sardinops melanosticta = 1933 2,685
Sardina pilchardus —— 601
Sardinods caerulea 1932 Lol
Clupea sprattus 1932 95
Sarcina soraina 1/ S 67

===

;/ Other minor species included,

The world cateh of the six urincipal species that furnish the raw

material for the sardine pack is shown in table 2, The totals listed for
Sardinops nelanosticta and Sardina sardine include more than the cne spec-

ies and it is not possible %o give separate totals for the minor species
not svecifically named, It is reliably estimated that approximately 100
pounds of f

resh fish arc required to produce 48 pounds of canned sardines

and thus it nay be seen that only a small o=rcentage of the total_catch is
manufactured into canned sardines. The ratio of L8 pounds of canned sar-

dines from 100 pounds of raw fish is not accurate, but varies with the

species. The percentage of canned fish yielded by Sardina pilchardus and
Clupez sprattus is comparatively high, while Clupea hurensus gives a com=

paratively low percentage yield. T

Yther species of the family clupeidae, not now used for packing as
sardines, or used only to a limited extent, inhabit different parts of
the world in sufficient abundance to supoort a2 canning entorprise. For
instance, on the coast of India Sardinella longiceps and Sardinella
fimbriate occur in comuercial quantities but are now used largely for
the nanufacture of fish iweal and oil,  On the coast of South africa and
of Chile, Sardinops ocellata and Sardinops sazax, respectively, probably
are found in commereial quantities.
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