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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 i n cans on a comprehensive scale , this fishery 
became one of the pioneers in the development of modern canning methods, 
which novv play such an important role in fisheries and in the d ·.·.t of 
hwnan popul ations everywhere . 

The term "sar dine" is now a household wora ll1 most countries. In 
people's minds it is usually associated v'lith small fishes pr eserved in 
oil i n hermetically sealed cans. (In recent years increasingly larger 
quantities of sardines have been preserved in sauces of various kinds 
or in a mixture of s auce and oil . ) Apparently this idea is so well fixed 
that the sardine is gener ally regarded as a sin;le species of fish. This 
is erroneous, because several distinct species belong~1g chiefl y to the 
family Clupeidae are ca~ned and sol d as sardines . T~is is an important 
point to bear in mind L~ any consideration of t he sardine fishery. 

THE FAr·TLY CLUPEIDAE 

The family Clupeidae, or the herring family, is of world-wide di s 
tribution and contains many species . It is of great economic importance 
and i ncludes the several species whi ch collectively are canned as sardines , 
such as the herring, spT-a t and pilchar d, and als 0 such well knovm species 
as menhaden, shad, river herring, and other s of lesser importance . The 
members of t hi s family have a number of anatomical featur es in comnon . 
The most prominent external character is the presence along the somewhat 
conpressed ed:;;e of the belly of a row of. modi fied scales, which are in 
the form of heavy- , keel ed, more or less SPLDOUS plates . The edge of the 
belly is ther efore gene r al l y rough to the touch and saw-like . The body 
i s covered wi ith thin, raedium-sized scales. T1e exposed edge of the scale 
is smooth, more or l ess crenate, or pictinat e . There is only one dorsal 
soft- raye d fin a.'1d no adipose fin . The pelvic or ventral fins are abdo 
minal in position . The tail f i n is doepl y forked y·rith the two lobes 
pointed . The gill r akers usually are slender, long and numerous, and 
serve as an effective sieve to str3.in out 0 tho water , as it passes over 
the gills, the plankton organisms from which the fishes obtain their 
chief food supply. In accordance vrith t heir food habits the t eeth are 
generally small, or may be absent in the 2.dults . 
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The fishes Canl~8'l .:lS s~tr.d.j,ne::; on t:lf: castell' cO'lstof the United_,, 
states and i 1 EuI'o)u ~,re the' :TOllil';, usually 1 I' 2 -:~G~r-old fisl ' about 3 
to 8 i nches 10j1!; , of the s;?ecies bclongin >; to -L'18 f"!.1ily Clu )eidae . Full
[;rown fish of the saae spec i es:lre ~;njler;,l ly too 11.r ae to be canned and 
sold as sardines nnd .:1re ;,~:lr": ct~d in ' r.l iff"lr ~3nt forrs under ot er nal.1es . 
In Galiforni':>' , 1 O\'{Cver, t ile (,clul t pi 1 ,l':..r·.ls 6 tn 1'2 :L',c 1('S lor" ... are canned 
and 'sold i ii ,zr e.:1t ' quai'it5:t:ir- ttid'e r ' ~ l c n';:"!':l8 ";' C,",lj~forn?_a ' .lrdine " , .. 

In the s (.'ieDtifj,c class if.~.(,2_ti on 0:: fis hes , "'.s 1';_11 '5 ot~er aniI als 
and p lants, 112.11Y spE;cies C(iY.i~H'~SJ11,; 3. Civc .. ,~" il.- are , .t olivirJed il to 
s',.:111(,r rrrOL1')S of c l OGlr reJ.'.t3c. !.-p~::;l-:v 'lJ,l'::ld l:ener't (-,anus in the 

.~ '.:;,l • 

sin~ular). l'his is t::"u.e WJ.t;1 ,-':0:: ~'~C' l, to t) f __ iJ, t;l )c':'1 e . The gre t 
bulk of t~1e ~or).1'.'rcj21 s'.lrcli)'(~ '"ck of t:ll. rccl cO[1sist::; I')f species be-
10nr'inF' e.o t"18 I'Gl:-Jr:. Clu'lsj, 3 ':::ina, :md ~ :...r-lil1o)~· . T 1 tru en s 

b .) . ___ " _ - -- -- . --.-----

, SardinODs t:1e o;'J'.:..rc~.:.. , or f i:i..l r:!OVf.~l ' } i:; s,t:::i: ~t,;d fith r .::;.dic.ting rid"es ; 
the l as t -'S', , ° r::-. ";:: ,:L "j'-.",) <.118.:'.. fin ,-,l'e noc ~..Jl - tl-:i. ,1:~ l~d ..'nd G.l2.r sed ; 
bot'1 l obeD of t.Jl'_ r;.l' ,.1 . ~L 1 -, _vC' _n 0nljr[;I~'': .Jc,::!.._ . In thr.:! c .. ;DUS Clupea 
the op8rcle is :=:;.lOJ-::'-,; -::, .•• _ 1.: ~ .. t t,;,) o.r.~l 1'~: <' eJ.'~ ~ t t .. ~ c;~enb ; the caudal 
fin l :=tcks t 1-,,3 8.11 X' 'Cl: ': ;'11 , . ... i"..~ nc ~ t ~ ~ .t'Ol~t .! t ui t "' ... vf.r:!OS "et;eG t~e 
rren"' r" c~"dl' 1~ .-. r' ~'l'r',:, ')s 'I" J·',c ~1'~"""'I'" ;. ~f "'h~ rO'lC' of sc~les l'n t::;) t:!.:.1. u ..... ;.J. .... __ I--l ..) -J~. ... __ 4 l .:.. ~ _ v ... .., .... J ~ J, .. -- .. - v -' ~- J. , ..... 

r eg .. ..i.1.ll' OF"or i. 3~"..1'iil ~~- ':~ 1e :: r. 3:,l' ,:. n:'. :.:l-l-,",:r. to ro. s ~re n...-nr1 
oV8rlJ.l')ped o~r t110 rOlr ~ ..!..ro. t.; .:..n-::" _l.:.' -: ,re_ ~8S i-, U:'( :-:n 7 "h ~nd struc 
ture o f t~1e rill r'J,)~crs , 1;·hiG i· i-' :3 :' .' 1.0)S :),':;0':'; short .", d t ~:2,r the 
,s.ngle of the J.in:,t a.r c:1 ::;.,,,:d :)~ ... 1' l~!~.::-=-:... -: =: :~,L:'l ~rc\cc;~ s '3::; , -.:hilc in 
Sa rclir,z, t he r e i s no r.t'_:'kcd s'lvrt('!.l:~n>: ... n' LJ.C 1 1'.:-.':(:;1' 'L~.1'S :!. s' ~lo , 
ninute pr ocess . 7~1(~1"U f~J'~, ct''}::.' r-.,.::.t,,,,!.:: '.1 _'.::".::'1.1.:'_3 1,~~j :: discin,J,ish 
ths s.e gener :. ; but it i2 net r::.o;c..;::5..lrj' 1'v:;" C,l!.' )l'cscnt l.lr·)DSe to or3s.:;nt 
t h0J':1 in d ;t J. il. '1'11l. sp~r;:'..Js belo', oj :': t,) t;y. ' .. JL,3r J. Clu) ......... , 0~rdinn , 1.nd 
S::rdino~)s con::;ti lji..l t .. 0 n~ _.rl:r 'c '1"; ':;:H,~.!''...! s" rdi le p. c:: O_~ ''(,!1_ ',ior lr< . 

T~is is b.G ilrc ll Imm<11 . herrinG th':... t ·~ l:J.:·s 2. le ~.din2: role in t'1e 
fishe ries of Euro)(; Clnd :1L!.S ')e8n of' inport.J.!lce in t '1C food econony of 
the ci vilize.d vvo rld Eince tine irU,lE:!.lori.:ll . The: COLllJOn naJ..:.s of t1 is 
spe cies ,2..re : ~l() rrins~ , in the nlted S'SatGS c.nd t he U ited Kin o dof.1 ; 
har eng , in.Fr~.nce ; sild, iE '1JorHa~" ; . s 81yodk , in f~ussj, ; hJ.ri n[ , in 
Holl .:;.l1¢; ami h()rin~ , .. in Gc r m.:..'1Y . . Tha youn..> of t~1e h€rri;~i! <....rt:: c.:lll ed 
sardine or spe rlil1 i~ on the CO.:lst of the l'jew ' " 1P'l-l~d t or tes' ST" ' S ; ld or , '" 0 \... "- ) ,t. ....... _ 

rr.usse , in NOfwa:,r; a nd. sardine j..J:;l. France . 

The hGrri:1"~ is 3. ~oil~ lon ' food fish on· both sides of th<3 northern At
l antic . , It Qc.curs. on th,e coast of Eur~~)e., rron' the Ar~tic Ocean to the 
Strait of Gi'J,r a l tar anci on' t ho. hr.lcric[ln side i'roI:l r:orti]CTI1 L3.brador t o 

. ~J.cr\~ York . . ucc2sion.:11~y it. is' t al<'Jn .:tS :iar SOJ.th ~'s Co.oe :i-<:..tter as . It 
is . c1os c l :r ro l::~ted t o. t hlJ spra t of Europr,; ," Md ' t'1e, differ ences bet ween 
thO);l nr c not.~<;1 bolov! under the [~cG ount of t' J.t .s ;:?o"ci . .:;s . : 

:A sin~lc fm:1DJ..e horrin,,; produces .all:;~~oxid:.lt0lY 20 , 000 to 40 , 000 ad
hesive eggs . 'l 'he t ,iil:(;.o f s:J:l.v~in~; v :.ri8s 801:10-;'['1:'.1:, ' 1'li t~1 t !1G d iffer ent r .::ce s 
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and occurs during the s )rin r~, sur.u:nr, Clnd 1 "'11. en. the CO.:lst of a .ine 
and adj 2.cc1 t r o:,:; io ' s the usual psriod l asts f r o:!l LCuout JurlC to ucto~er , 

t he henviGst s po.:vmiw; tQ.ki:.f.~ pb.ce · dur i ;'!::' Jul .{ ~:n ci. i1.u;r'clst . 

Spmmins occurs i n a c Oi.~s t t:!.l belt extending fron r e l.?.t ively near 
shore out a s f~lr o.s 25 uil ,s , chic: f l :' i n v{.:J.ter 2.'oo .tt 2 to 30 13.thor:J.s dee) . 
A glue - like mUCOlJ.s cove r s t he q~""':s <lnd C,'.US8S t J1en to c.d~ere t o the r ocks , 
s and, or cl~q of the botto',m or t o sef'l.v;ced 2nd' ot:k: r obj<3c t s in t he wClt (~ r . 

They ar e sOl,le tif:1os f ound in sover al l ilyc-)r s or i Yl l CJ. r ge clumpy T!13.sses , 
which often clifF, t o fis he r non 's net s . I n S0718 :)12.ces t he eggs r e wRshcd 
ashore i n 13.rge quanti tiGs . They h2..tch i n about 10 dClYS or lon '~e r, de 
pendinG on t hu t emllu :::'<l t llr e of t he wat er . 

The young fry probt:!.oly spend t heir fi rs t v.rint ~ r not far f r om t ho 
p12. ces v{he !"..; t he:.· y,u r e h '.ctche d . In tho e :tr l J sprin~; t hey become gen
erally distribut ed i n t i:1C coas t al vmt er s and mi !?;r a te i nshor e t oge t her 
vITi t h some youn g h8 rrin c; h,:,tc~Gd the pr e vi ous ;;,rcar . Du r ing t he sur.u:ler 
an d f a ll young fi~; h (appr oxi mD.t ely 1 t c: 2 ?(HrS ol d ) toget he r with older 
he rr:D11':' nigr a t e i n gr 8_lt school s m~~ r t he CO,1St l i no . 'l'hcse s chool s f or n 
the basis of thc fishcrr for s 3.r din,;s . 'l'hE:: f:Lsh gr ow on the avor .:1.-e t o 
Clb out 4 inches dUrjIl E; t ho fi r s t jre",.r, t o 7 .i n.ches duri n r; t he second ycnr , 
and t o 9 :inc hes dur j.n[; t he t hj.rd ;:/Gu.Y' . The gr e::tt tJulk ~1r ~: , there foro , of 
a size suit f.~ble for cD.nnic.[~ as sn.rd i no s Vrl18n the: - ~. re 1 to 2 ye:trs ol d . 
GroYl t h i n l e ngt h ['.ft~ r the t hir d. j.ronr S1 017S d01i:11 vc:r.;: ur. r k8dl y . The fish 
then begi n to put on f:~·.t and gr OYi r:~ore in bu1~<.: , !)Tc-::xlr ator y t o bccOIilinG 
ma ture . They arc.. theYl lmo"lm :.1.S " f:-tt " nc r :;ninc; . 'i':'lG~' f irs t sp:J.wn l1hon 
about 10 :D1C11eS lon~ ,].nci ':-l~)proxint:1tely 1+ :rt~'}:;ns ol d . I nfr equently thoy 
s pavvn W:1;n only :lbout 9- 1 / 2 inchl3s 10n"3, but t.h::. ;~rc;:,t mCljority of 
s pawnE.! r s ·::'1'8 12 to 13 i nC:1E: S 10n8; . 

The above brief outline of t :1G life history of tlhJ h::rril1 [~ is b.:lsed 
chiefly on t he r ,:'.cos i n11i2bi.tinr.:: t he COt~s t of ;'':~li;lG :'.nd ,-::.dj.:,cent r o 'Sions . 
The det ail s of t1'l~ l i!'o hi.s t ory cliffer 1,li.th t, j1-') r C-.C8S inh,-:bitin~; vl.rious 
r u , i ons ,,,i thin t he boo:::;r :.:phic I'2.npJ of t'rto s pcc i os . 

Young hcr r i nes 2.1'0 canned J.S sar dines ell. Llly in tho United St.2t e'" 
and Nor vray . Sl,lGllGr qU::lnt :\. tius C.~r c cC'J.lned ~~lso in other countr i ·..)s . On 
t he Atlantic coast t!1j,S fis ].lC17 is ce~1t \.; rud .::::bout i;C'.inc :md t he en tir~ 
pack , consis tin 2; o.t' t his ono Sl)8cies , i s c:::ptur ed ehif) fly i n se ines 2nd 
by mc.:ms of rre i.rs pl .7.cod i n favor~~1Jlc sit u:1.tions a l on:; th8 co r·.s t . In 
Norway t !1ey arr) t D.koT1 by 1".183.nS of n e ts . 

The quan tity of younG; herri ng utib_zed fo r s::>..rdin8s forus onl y a 
s nall part of the c J.tch ('· f this speci·;s , prob;-.bl~/ 1<.: s5 the.n 2 pc::: r cdnt of 
t he cntj.r e v,orld c.~.tch of herr i ng of 0.11 cl.~·;es . A l.1-:jor p"'- rt of t he 
hcrrinr; catch of t he 1,tyorld is l~l2.rkct (; d ;J.S sJ.lted fish pr eserved in brine , 
i n whi c f or m, because 'J f i ts roL.tive cheapness , it c onstitutos <.1n i r 
portant :md nutr iti ous i t c:: i n tho di8t of t~lJ peoplGs of Euro?o . L&r ,8 

qu::mtitics -1.1so ::.r o sol d a s Sr.1ok 'd or D[~rimlted h3rri..'1g, pres, __ r oed i n 
v:-~ri ous o t her vr·J.:~s , or r educed t o neal and oil. On the ..... tlantic co~.s t 
of t he Unit ed St 'lt cS t h<..; c:l.tch of 1.'1rcer ~e:I'rin'; is cf r ol .::. tivcl y littl e 
ir.tportance , but the s!.1:.11e r s ized fish p<.1clwd ilS s:.rdincs G"lkG up <:bou t 
three- q' lnrt '3 r s of t he ent j,r e herrin;::; c' t ch . 
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1 . ..L' CluDea DG.l1a si:::' i s closel y r el ::ted to C. h ;J.r en!:;us ana occurs ln vne 
north P:o..;ifi~ v ce:::r: froD K'1J'1C~12. tk.::t to So.n Die i~o:- It is utilized ch i efl y 
f f · , 1 .J ' 1 '0 t l' S ,,, l so s ,""'"lt-cured for food . Ina smuch a s i t or 18'1 r.lS:.l_ 2.n0 OJ. , U ,-' " 

i s not c2.nn0d ClS (1. s:.:.rdi ne it is not dis cussed fu rtJ18 r in this publica tion . 

Clupea spr:.:.ttus 

This s;Jec i es is 8~ener,').1 ly cci l e d spnrt i n Zngl a nd , sprot i n Frcmc e , 
brislinG in l~ OrV'fo.:T, >:i1::a i n Russ.i.c1. ,. s")r ote i n :-r,)ll.:md; a.nd breitling or 
spr ott e i n Ge r man;)' . J.t is not found in the Jni t ed Sta t e s ond hence has 
no 1 0c ",1 cor:J.,!on nc::.ee in tl1i s c ountI"j . 

l'~e speci es occurs in 1;'res t e rn cmd southern 1!,urope , from Nor way to 
t '1e Strilit- o~' GiiJr'll t(:r , 'lnd 3.r ound t he l1edi ter r .:meD.i1 c oast of :0..lr ope to 
3.Ed i llcludi'l-; t )1e ,Bl ::-.ck Se3. . 

The spr~,t ;')::: l cl',",;s t C' the SElT.'lC genus rrs the herring , and bot '1 h :'1 ve 
t he S1.I.1C ;(el1or:i.c ch:::.r::'.ctc.:rs 2.8 noted above . It dii fe rs fr om the herring 
:.lS £'ol2.o;.·[s : Dl t l 18 S')l'"::'·~ t·",~ ventre.l fr, is nore ::nterior in position 
:Jnd is 'J.)~')roxi;il~'.tcl:{ l..D:.·,cr t he b')~irmi~ ~ C'~~ the-_ dOl~sal fill . In he rring 
t'1c ve:ntY' ;:' 1 f i ll is l)ol1:u,-l c., verti -:::.1 Ii ,s '"iT,31m t hrouc;h t1)e begi nni ng of 
the dors ~:. l fin . 'i'hc :1srri.:l[ 1:n,3 sn::tJ.l tect~1 en ':)1f~ vornc~ r, w~ich is a bon e 
sj.tu:::. t ed ·~t t~e t'tntc;r i'Jl' :):.rt of t:1C p:~I",tG , ~l..!.t t hc spr2.t l a cks such t eet! 
"it'1 occ:->.sion::.1 exceptions , V18 Sl)Y' ::!.t ':.:'"s 7 r~:~T3 L l the ventr 2.1 fin :'lDd 
t~8 ~() rr:i:r= 9 r F.; .. 7s . l~1::; s:::'t'''lt i s co;:si5,. r :l·i: l y s"-:l::-, l l cr t han t he he rring . 

Cor;;:r.rc;cl w:.i.t': 1vrri"<~ , t~8 J.:, ot ,~.l c.tc1.! :J:~ s~')r:.t i s s !'1c~J. l, ?J',lOuntinr:; 
t o onl:,' ::-~ litt le, OV(]J:' 3 :)src:ent, but it is of c cns ic.er .::tble ir,lporta nce 
whm, C01"1'..l::.r cd ',rith ,yc,'1c.: r c ,Ylr.lcrci",l f ood fiE' 118S . In NOI'Vfa:- , the I C"lding 
c ount:r;;r i n tll(. iJr()duc'~io!'l of SPI' :~t, p~'. rt of t he c ::. t ch is c il.nn e d 3.nd m.J.r 
lcot8d un~L~ r V1C d Si ''Il::,.tion of s~,rdinE:.s ':nj p'::-,rt is sold a s II brisl i n · , II 
the. N()rv:2[~i'.~n C(T:1 ~OL n','; ,lC: Gf t 1:0 spr-. c:L;3 • 1..1 c'G:lc.:r countrie s sr;]D.llcor 
qu:.ntitLs ·:l i "" C:::111CU 2.S s ::.-.rdi:lcs . '.l'hC.2' .lr8 sor.lGtil.1cS s.:;.lted a nd spi ced, 
c.nd vVh811 so ~)r-~scrv(;d, thc;~·· 17C.y 1).';; sol d J.S II :i.Tlchovi '::;S If ' ihich is Cl :·.1is 
le"~Ging dcsi -n'·,t.ioi! fo r t'lis spec :5.(;s . .t'r J. ctic [',ll~' t~e Gntire C.:1tch of 
sj)r:l. t of all coun·~, rj.cs is ~)reserv(;d or ~)roccsscd in one via-:l or anot he r . 

The r~r e",tcr 1)" rt o f tht:: s a r d ine pClck of '~he world is derive d fr or.l 
S ,)f'.,Cl' c.S ~Je·l o ~ l_,l· ·l'.,.c· +0 "-h- ~enC" r" S ' rd ' ~'l 'd " '11 d ' ff .' - . u v. '.; 'i,' <;) L.. ' -- lJl_ ~,n ' ,')a rQlDOps . Ine 1 ordn ce 
Lll.. t"Jtj ~n t:1C::'·1.. :'<):cd'""' 2..l'hi th,3 genus- CIU,P8[l. , 1 hiC:1 cont ~lins tyro s pucil3s 
of ir.1:)oru:.ncl.. in c..hD s.::.~dinc industr?, h~l S becl!. i ndica ted above '~ Tho 
struct\'T 11 di:L,r:~ncos oc.tvrccn th.; v .,riOl.l.s spe ci os of S:trclin~l ami S:..:. r -
cL .. no1)s 'l i' ~. 111.. t ~Tl,t Hell knovm . ll.S n o c :.:.r eful cor,lpClr:l tTvc study of ~11 1 
t:ll. diffcY<..mces o'.::t'h'c ... !l1 t he S)cc:'c s in vCLrious ~J:.,Tts of the world h~lS 
bULn c.J.rri8d out, t,".;)'" Y/ill hive to OC dist~.n ';UiS~1Ccl c' li r; fly by the ir 
VI "'!""r' p:lic'~l rli8tri~J'.,-l:,j ·m . .J.t i s possible.. th t 80j,10 of thc: slJec i c s 
disr:1 lssrJj ')clo'" Fill 11,'.;>0 tc \.),J reduced t o su'bs:.')eci~ s ,:..:.ft ~r ~l cor.'lpr8hensiv~ 
c'" U . " i C" .,' ie ()J.,c -!-', .~ r tr' 'c+ ", "L c'-- r t " ... ,s T , f .I.. ~" ~," -'" ,"".. v ".J.._ " . U._vd" 1." v.L . . ,.0"l;v,~ r, or our prcsen v 
)·.lr')t~2C , it is not n\;CdSS~ll';:\' tc Jr':::'Yi t' Jclmic:!.l cJ ist.il"lct:i.ons bc;t\lecn 
::j) .ci 8 ',n sU·J.:.~oci ,s . 



Sa r di nops caerulen 

T is si)ccies occurs en t.'1e P'l.ci.fic COi:lS t. of Nort.h America from 
southern Alo.slca to the Gull of C::-.lifo rni,:!. y!ho1'8 it is [;en ero.lly kn c.iVl'11 
unaer t hE:: COLLion n~~41~ of s').r dhle , :">1' pilch,~rd. . For tht: purpose of dis 
t.inction i"1 Tt1tl~- ;JE: d(~ si ,;n J.ted ns th-:! C[',l:lfornin p ilch'1rd, r e f e rrin r-; t o the 
Sta.te i n whic 11 th .~ i'is h~:ry i s c en tered . 

Thl; C·l.lifurnia pilch .rd clif H; r s frol'! t~c EuropoJJ1 pilchQrd in sev
er:ll r espcct s . The exposod portions of the scO-l es of the California 
pilch' r d Qr u about the sJ.f.le size ; three or four of the gill r nke r s near 
the :m.; l c uf 'G'1e oute r ~rC t 'rl: shortdr t h:':.n th", ot lKI's; t he r e is uauo.lly 
:l r ovi of do. r" spots on the b~i.ck behiml t he up~'t.: r t' .. n t,;l ·;;: of t ht.. gill ojJcn
ir:; and t ho scutes on the bell~r ,-~ r e 18ss sharp, and of rt s OLlewhD.t dif
f e r ent sh'~pe . 

11. fem.: .le of the CD.l. ifor nia !)ilcht1. r d p roduc es 100 , 000 t o 300 , 000 eegs 
p(; r se3.son in thr'08 1.:> _tche c • Unlike t hose; of tlk herrin?:s, a lre.J.dy d e 
scribed, thc O'':;--;S '::rl: n(;n-,~dhesi ve, buoyant, o.nd fl o:~t fr eel y in t he rat er 
t o 0. de~)th of ... ~b ' ut 25 f 2. h0TlS , ;,e11(; rG.ll~' i n t:10 uiJpc r I nyer s . 

"'he s?'.vmin ; SC'lS011 , l~wtj !f., lrom l"ubru:u7 to ' u~'Ust , r e:'J.ches its 
m:.ucin !.J i :--1 '')1'il ':ncl H:tr . 'rhe s ~J~\'W't'liii .. ; groumis l y in[-' off Sout he r n Califor
ni~ b t':e,.:n ;:) ':.11 Ji 8(;0 'nd Pc int CC1!'1c8::>t i r)l': nnd 50 'GO 350 miles offshore 
"l.re pr oo:'.bl:,· thG p r.'Jlc i))c.J. s ·'}.:,.vmil1 ~ ~l:..cc , }mt SO:,lO s;nwning extends 
s::)Uth to the tiT> of l O'ior C "l iforn i,~ , ,l,nd 1 ort :l t) Oro:;on .:md ~)erh2.ps 
t 3ri tis il Col uffioi 1. . 

T~c Or': IS ~,1.tc. :i.n :'.haut .3 d:t:rs , .::.nc -t.~1\:' yOl._:r; , c:.r ift:L'l;.; ni th the 
curr ent, 1.ro Gr :l(lu~l11;-/ c':rri0C:l closor i r:.sr,cre '\! '1.c r c tllc~r r'T01~ . The so 
.:: r o.::.s of 'Tr01ft"L ~~~v be. )l';Sj. "71 ' .t od 1.S llursdr:" (-r(),:--l ~s . The ~)cpul :.tion 
of ~")un;~ 3rmiin ~ lJilc:l :rr~s 11 s j.ts ,~' .. Xj.i.l1.LI:l C--'!1ccr:.i:.r:.tj.on '11 ne; the Co.:-.:.st 
of CttliE"r ni'l bctYlClm Pe,lin Du. L ,'>nd. 1 mru r C'::.lifc,rni:::. . 

The ytJUYl,- fr:- .:-~ re tr:1.11sl)~~r:.nt ",r l~l (liff'.: .. !' ntri,~i!l:;ly in 2..pp~ar.:lnce 
fr oQ t hl; L.r ,,,r ) ilc)n 1'r:Js . 'l'~:~: ~SSlLl ..... t' :e: p:Uch.'~:cG. lor u wh(:m t~c:y ttr e 
tlpproxir:t:!tely l-ir.ch l on", or --.b:ut 6 t o <3 TJ'88'(:-3:'.ftcr h::1tchin g . Soon 
thereaft (.. r , 'lt '~ll :~r'e c.f --.bO ~ l t 2 l:lcnths -:.nd ,~ 10Y1 ~t:l of 1 - 1/2 inches , 
the ;)rJung fl ilch. .. rrls UG;i::' l to schoel . Jy tht.. ti r-IC the:y ~tn .. one y2.:.Y' ol d 
the:,! r G:"c;' 3. lcn~t~l cd' 5 t o 7 inc \1t..!s , [l su:..tttblo size f or ly.cki ng in 
qU '~rtI3 r -oil C, .. !lS . 'l'hey x .. ture ~.t tYrO tc fOln~ :/v::r ci''lg,e when t~ley 
1.re [lbout 7-1/2 t o 10 i n chLs lon~f . 

T~1e c .. tc h 0 )ilch'.r ds 11 0n,; t!10 P.::'.cif ic COCJ,st St:.'.. tes du rirlg 19)tO 
WClS 913 , 944 , 000 DOllnds , lE-S S t hc..n one - third of w'il:Lch was pc:.ckcd :'J.S S2..1' 
din8S . '£~1C rel?l..::~inder, t ncludin /.; c:: nnin~; vmstes , ·,::.s nam..liac t llred i nto 
me:ll ~nd oi l. l' i18 n.:;ttl W, .s r.nde i n t (\ .L G8d f er !:'.nir:nls , : ~nd t hE:: oil wen t 
i nk t~e :-l::.l-::L1 '3 of p:~ints 2.nd S02.;)S , <'.1 thou ';11 i.:.lcre::lsed quant i ties of 
011 were used in poultr;y" r a i s i n c bCC.:lll SC: elf its 11i>'h vitaI'1in A a.nd D 
con t ent . Tho crc.!.-~ tio!l of .:-.ddit:i.on: .. l narlcut s :1''.s '.;r8~~tl;f irlcr<] ."'.s e d t he 
co.tch ,Jf t his s ~x; -::iGS clurill ~': r eCo;lt yO~'.rs . 

r:' 
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yet 

T~is species occurs 

The catch of fi~;h 1'l'cor'ic in 
of s~Lrdin() consiot[s of S ,Vt.rtl spec 
Glu)t.-:.l p'llllsi"i , J,!.trlJT,leU r,icropu5 
~.:.u J.' T .uli8 jalo ':; '41(\ po 
spceit:3 b.;'lc t"" tr t:1 l'tr.li _~ ~llll)ei 
J.ncl1ov? far .il:' . llQ,_;sil)lj th·. ,r 
dinors nel~~n sttr.t, , but t li., is 
be .:lvJ.i l .. bl t)'j \.'n' c .. L 1l r ,:L-,t' e 
m, y be I.;s tirl'ltcl . 

rfhe c;,tc, '. f 3 T'iir S in 
of 

J:lp:m ,i V8 ~. 

of my oCh·,r sps~i 3 • 

.:lS S 2rdirh s . 
\'I.:lys b~r s ~.l ti,n rr or r F i,'l ur, 

mct~o~s . ihu ~r~nt r ~rt of 

This s])0ci ,8 is "( n r ~111:: Y 1 

s3rdin~ , or .3 JV'-r-..=- t,j- r 1./':'. -: L 

nnd s'}rcl~n'l i" 3)~.iL . 1'1:. '):-:ll)S J 
differs -reltl~r , ;3 th,t tll':~ r 
'J.nd on sw)orfi i'.l ox .J'L,'.ti ':-, t !~~ 

sC'11us tIl n thi,~ 1.ctU'11 n- ~ b r . 41 r\.o 
t h:; J.nC1o of tl)" 0 tc..r ,=-11 - n ~1 
1a,cl: ingon the.. sicLs . The SC'tt r., 

th:'.n on the: C~~lif\mi. '1il h'Ld . 

r. 

This specil;s occurs en thl- t1n:1tic co. s t of' ./..I'Jr-I). r o!. 
Ch:lnnu l t o r'ortU ·""ll. N:'JwcJ. in th .• :)l"wr of tho siz c:' the c tc 

to 

5 

it 

l.r 

country , rlortur}'l , Sy.i'l , Fn.nce .:llLi Enr'l:md. fa -:.i:,;h t~e . r '1'o:' .. '11 :h,ld 
of V"lis sp-;cics 1.l1ountinc; to 'lbout 600 r i11io ) :ds p,,-r y,- ,1' . ?rob' b " 
1f-"ss th:J.Yl h .. lf of th:LS c::.tch is c~ru"1,.d .J.S Sc rc,in s , t." 0'. ~n('~ o(;ir. rk-r 
b.::; t cd i n otlwr wa~Ts . ProbGbl/ the 3p::.nis~ c .tcl-):.l u inch cs S-rJ.~n 

s:l.rdi na (dt:;sc riocd in tho nuxt. ~nraf~r'1ph) , ()1 t t.'h.r", ~'..!~ ! 0 s t .t~st':'cs 
aVLLil:lbl0 fro ':1 v::1ich t 110 r l:1 .... t:i ve qu.:..ntiti ... s ___ 1f th~ t"'!0 spt; cit..s : .:\,- be 
de t err:J ined . 

3 .:1 r din;. s a rdina 

This J)i l char d of the l'ieditcrrmc:m SO:J. i s ~enorl1ly r e ,::rdod i.S 

bclon cs i np; t o the Sllr,l8 sPGci(~s as t 1.C on8 found '11011'; the tl.mtic 
Euro~)e . C. T . Rer~J.n , ;:,n En~lish i nvestir; '.\ t or , h.:.s fmmc' , ~')Vlcvcr 

co:.st 
th.:lt 
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they differ i n one n :.spect. T!le 1v1edi terranean p ilchard has 60 or f ewer 
2i11 rakers on the lovie r linb of t he outer gill 2.I'ch 2nd the; tlantic 
" )ilchC1.rd hns morc t h,m 60 . i lS the numbe r of g ill r .:tk e rs is (!,enerc:.lly 
2. r;ood sp8cif i c chJ. r nc t e r j jl tho f a1]ily Clu: c i d :J.8 t h$se two pilch.:lr ds 
:::.re t o be r c.: .; . ~r ded J.s distinct spe ci~ s or :.t 182.st sHbspocies . Re g.:ln 
r c ,'! rds t iler.1 .:lS subsl ecics , but f o r our pr esent :,)'urpose it is not ne ces 
S2. r t o dr<~v, tho fino tochnic[~ l d istinctic)D bo t '.'leen s)ecie s a nd subspecies . 

i.ccor din .':( t o ~to;-;an Sa r d i n.s. s a r dina i s f ou nd i n M.J.de ri n , the Canary 
Islands , t ho j tLmtic co:~s t vf j"cr occo , the l.1cditGrr;1.l1c~.m , and t he south
WGS t e r n ·p3.rt (.: the Bl.:-_ c"~ se" . Further i.-1vcsti ::.:t i on , hovrever, 'will 
'oe necess ·3.ry t o detcr!.li ne the pr ecis e ~;eo f;r C':. )hic2.1 2.S "\I1,ell ·~~ s t he s truc
tur :J. l diffor ences betweon the tw" s ~JE) cios . '[11U COTflJ:10n no.r.l0S of t his 
s "k.J ci0S 1.1'8 : SD.r di ne i n Fra.nco , s .~rdina i n 3J.)2. in , . s 2.. r del c. in I t a l y , 
s J.r dinka i n Russi2. . 

SC':. r d Ll1 ell2. auri ta "nd S:rrdinell.:l eba. both b(;l ol1f;in f, t o the f3.nily 
Clupe i dae , ~}robJ.bly ent-:.-!' int,· the s .:).rdin u c :ltch of S OT.10 bledito rr~me2..n 
c ountri<:; s; but thG extei1t vf t heir utilizat i on is not definitely lm own 
2.t pr e s €nt. 

OTq:...R SP~Crr:S USED 1/ yr·e SAHDINE Pl1.CK 

The six ~rincil;.J.l s pecies ;)e lonr;in~~ t o t he L,ener 3. Clutlc2.. , SElr din,l , 
and S :lr dinolJs dis cussed .:l.bovo f ur nish the r mf l.;.::.te!'inl f or t he I:1ajor part 
of t i-}e s.::..rdine )(~ ck of the wurld . j.\v·J s peci es I.lentioned i n t 'le pr e cedi ng 
par a

D
r Cl

1
)h and five r:1r:mt iont:d above und~r t he a c count uf the J J.p::mose jJ il,.. 

c h3. r d a r c prob2.ul:r o f SOL1Q jJ;rp·.Jrt~mc 0 , £:r.d still othe rs u<..:.;:r b e T,lnrke t ed 
as s ardi nes i n vJ.rious :xlrts of t hE;' \/{ rld . 'l'h0re is t oo littie infon K!. ti on 
available about thes e s i.)c;cies ;','f 10s58r iuport il.:.1 Ce t o w['.r r .Jn t f urthF;r 
d iscussion with t he one exception c f 'l'r :whur us trachurus, vlhich is sone 
tirnes included in the s ,".rdine lJ2. ck on t he •. tl ::,.ntic cOJ.st ,)f PortuGal, 
S~Jtlin and I r obJ.bl y r'r.:.nce . The usunl corL.lon 11<':,[18 5 of t ~ lis s pecies 2..re: 
Hor se m2. cke r e1 er sc~d in Enr; l .:lEd , c hinch;,roi i r, Fr o .. J1 CC , chicha rro in 
Portu ,a l end Sp['~in . It 1)1:;)10n'-s t o th • ..: f .:li]ily C ·'- r:l.llf~id:le , not t o the Clu 
pe i dae , J.nd hence !lC c '')rdi nr, t o the cff icic. l st"'.~1d· ~rJ.s i .n the United St.:l.tes, 
it cannot be f.~-.:.rketcd ;?r o;)0rly uncl3r t' (;: dusicn~. t::' on '~ f s3.r di n6 , .J.S ex
p l .J.ined i n t'1e next '.l ·'lr3. -;rt~~)h . 

The ~ropc r usc o.f tbe td'U sar di ne has 'oC UJ ~ t he:: sub j 8Ct of c ons ider
"'bl e controversy i n in t e r r'2.tionnl r el J.t ion s, es)oci.J.l~y bt;t wecn Nor way 
and Fr 'lnce cmd t hu wr i t ers of t hese t vfC c ountri.:.: s . l he French lnvc in
sisted on res trict in' ; t he t,~ri:1 s ~rd.ine t ,j fish c:::.nned i n oil c::md b81 onz
ins t o t ho s peci8s known in s cient ific nor,1CmclC'.tur c o..s Sa r dina. pilchJ. r dus. 
This i s contr:lr y t o tr~:de ·pr a ctic<.;; n\...:. 1'1y th8 vvcr1d over. It is als o in 
oppos ition t o philolo~ic a1 us J.~se , incltitLng the French la.nbuai~e its elf, 
a s defined by t he }rench l~ .. c u.der.lY Furth .:;n lo r o , the; sc::,rdinc o f t hG Fre nch 
Medite rra.nean c ons t is s ~)()cificnl~y or s\lbs pecificCtlly distinct from the 
l ... tl:m tic s 2.r d i ne , Vons equently , t he Frt;l1c h fisho r y itself dr nws its r aw 
lTI::.:.t eri,;.l freEl t wo spc: cios or subspeci(;s . 'l'he r e .is evidenc e t o show tho.t 
French cJ.nnc !'s o. ls o lY ~VO i nc luded v:::.riablc ,quantities a f othe r spec i es, 
such a s sprats , i n t:1~.!ir p ~c k ·. ~ t one:: tine ,)1' J.not h.::r , es~)eci8.lly during 

7 



years "IThen 01tJ0 '1ileh '.l"d is sC<l rc tJ . 
dims d(\.~s l~,· t c.\.nond .iri.nrjl, Ij thl:: ~j.) ci '3 w 'c 
t ho r lV{ t,l , t, ~rL\l . .in vi~\,r i thoJde C0TIJ~ 1 '1' ... iOI. 

th~rc is r 0 V' lirl b:'.sis f' ;'1' tbv Yr. ell c.l'li. 
eL~tJlo~rE:d i n ~cl;or 1:'.nc8 ·.rit h ·onl..;r"l U" I .i ch 
deiini ti0n :,do.,tE;d b r ~h~ J . ,J . F ICC" t •• :1 

th ,t t K~ t8n I IIS:.r dino ll i.' t . )0 ,11)1 1 :1 
bel oll 'ill,: t 1 tr1L. fl.}. i17- Ch()ei ".8 . 

J f ,il "'1' S'lUCC .usud J 

(3 ) tht; S')L.cific s" 
t .. L; Yf.' 1r 'It r'l:"C, t':), 
::l::t c ri 1.l. · ..:> ince tho r 
;J. "l',tt.)r . l' ,'i ,i rl t'l~ 

".lth '.ll ·~)l th; l';,st 1.('! tlc~:'" is 

S"rjin3t;; ::rc .. ch.d jll 
Ol ivt.; , e~tt-;ns~ .. :d "O.Ll.1t , Su:'l' 
i s r'J;'1T'led b. ".n T .3 h: 'ri, : t 
cXt't:ns iva :'11 ~ is _ fl" It~. 

is i nE.x')ol ~ i '[l.. Dcl T)' 
108 s ex 1·,;n5 i '[; . ro :It·.C t 
J.lc::.'O eX "n.o;:'v...: ,-l:'v~ • .:..:.. . 
up i t"l. "t.) :; ' .llec 
s' ,uces , ,'r :', , .. :._Xt,\,~·; f ,Ovc.' 1-

p:.~c:\:in ~ .. rdi' · ..... ':: ~ ...... :.- \.,.. 
i s ~ls o uc;cG. • ..>-,rd~ .. ",s':"1. 
l a.r fl ,t , ou _!'t·. 1' - ;,) Ul. ,::-c.r: . 
' .. hieh is )1',"s",r '~d i -. tOl.ntn s· IC. 

c:::,ns . O'-':.hj'. l'c ' .. '!\:L.d i:1 :n c - ,'I .• 

T!1L S"'::c'J!ln £· ..... ct _r i'l t ll,; '1u:. ~. t 
of c::'..nnLl; :,,,,"lC1 thl::' tL.C l l11i'1· l,; i:. b", 

5'11' -

t.:D 

no t 

r 

SV0r J <Jr:c.:,f -':,hJ Ll:'-::,? stc~s :r~ .. l t 1 •• :.i.. •. .,: t .... f'is' ~,rv 
t h.:; cal1S :lrc SC'llcd :::.r~J .)l'( c<..;ssed '1 S .. ci·':t:.ct ul'! tl E: q , _.I.. '; t J ' ~ t he 
final product '.:11ie!1. l,l,;S tc th: c~r Slli.:cr . 

Firs t cf :'.ll , t;lL. r • ..:.tt .r )1 h:~n 1ir,,-' th.; 
Frush fish is :. hi ';1 1~r . .Jerish:lbll,.; cU~J !odit~· SJ\:,; 

t -L!{Cn t G k<.:c,) it i n :_,)d COt cd.tion . J. '1c: q' 
depc:nds on Hni.;t'Lr ~t t he st·.rt .J.f t l L s _VL. ''.1 stL::-;s 

is :~ i f'. rt _ ,Cc • 
i .... 1 cr~rc 1.1...St be 
the f~ .:.. ._· r ",,: ct 
"".J.. ~ • ..ri ... · t:b fish 

is in ·)Y·ii.i(~ , ';\'':-'' , f" ir or y'" r Crll 1i tion , ;.!nc1 th ' s ~, t. .. U'Tl Jt::)Emds on 
the i niti -:.1 '!~.n...!li.::; t he fisll r ccoi.,:cs . 

The nE:. t 'locls used in )~~SSL1· . the f::'S~l VU' O :, t. C! o ther ste' ,s in the 
C2.nnin i~ pr ocdss , such ~s cler .. nL,.r. , c eol i L " :)-.ck i x ·, ~1c' : roCCS~ lil (' must 
be c ~'.refully cCl')ducted. ::-.nd c\"'ntro;llod . 1J':.!1.. ",T3 i il c...i :.'f ~ rE;;l t c : untries 
introduce:: U :ln v vi'.riations . ill t':lr~so s t~:)s . r ' l' ~ ll<oJ· ~ , • ~ , J ', . .' - '- ..... V_.4~ce , In 4 7l...:r l \,,_ 2 a 
Fr::'..nc e , t he Fis;l ,-'. r ,:; ~'cncr"nJ - f irs t f~iod or COJ~wd in oil cnt ocf :)re 
bein[~ i)2 Ck8 d ~ The: p r e:cisc :1e thocs .:.. nc the kin cf "' i1 el.!~lo ed neCGssaril: 
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h~.ve tllc ir ofl'cct 0 )1 rI'J. "'..lit' . III Ior\,r' .. ' "'.. 1 yo ' 0 

'nrcd fron fi I. th.:'. t } ·:. vo Oe c.:l smokGd f irs t . 
tinc iV8 fL ,v Jr t c tho pr{)~luct . ':Jlces '.r (_ s:nc i.h_S 
cour 'e , aff ect t ' tas te . It "ould "'..ke 
i n dctlil the r:!ultituae of rl10difi lti ~ns . 
intro' ucc.Jd i 1 t. '1e r.. terio..l :l.l1d ~ te thc 5 se d i .l the nun 
t~le c'lnnir r, i)rocess . It i s e viden t t h t 11 Y raust h;'v 
efie t on the qu::,.lity rlf the fin:ll pr " duc t . 

The J.i'~e 0,[ tho fi51:. 'md the time of t he yeo r ibcn t hE.: n. ~e 

of nuch i .1 l)ort::mce , bec~us e t1e ir chemic"l c,)1.1!#,)sit ' on 8s)ecitll:' 
na tur il oi l con t Gnt , w.lri cs fr an 5e3.S0n to 5e':'.so "'nd 'I t if vr cn 
uf :-?; r oV'rth . Fur insttt.nc~, the ST'l'lll s pr :.lts C 'l :nt ' 11 HC:r1 .... y aur in , 

r 

win ter J.rc ·n ot use far c:mnin :~ be ,"'..US (! of t h ir )oor qU:llit . o nl "i. 
fishery i nvesti f; i"1.t ors dot (·;nlined t h':-.t this was dt. e chiefly t,1; t \ t: con' .r -
tively l ow Il 1.ttU' ,:.U uil 'nt nt of thf:: fis'1 .me t h .... t t he.: sl:1J.ll s .. ts t . en 
dur in : the Sill.1T.!ur y i e ld a !Jr oduct of "ood qU1.1i t y b(~c US0 t hei r i co 
t ent is relatively hi[~h . On t he othor h::nd , I t: r "e spr r1. S , 3 nnd y . • rs 
old .J.nct ap)ro:lchin~ J;'l:'..tur5.ty, ru-e unfit f or c.::'nni C be :-, s t c:' !nve t oo 
hi~3h tm oil content . .:. 00 s rnne is tru.::: r:,f ·) t h·. r S'Iuci l:S used f er c·'.nnir. ..: 
as s :tr d i nes , oxcept th~t t he opti mun size nd t o sono ex te t thu tine 
when tho fish ,) be t q1.lallty Dr c c ',p t ur ed v"'..rios ;{it' ~:i ;f.:.r (;nt S;,J(;C 

The pilcha r ds t a ke n on ~ho co .lSt of Fr:mce i :l the.: 0· ... 1'1 - L)'..rt uf t. e f' 
inr>: s e,-;.son ,er c ,·;c:nt~ r C'. lly n s-t ls ed f or ccmni n" , bcc".use of their }J. (r oil 
content . 

It is r C'1s on ·:.'Jle t ,,) 'expe ct th 'lt tll e o'rr t i 'll:r s. ccics used i. c"'.. nin I 

will hJ.vc:'.l1 infl1.wnce ('In the qu.:'.lity of t h-.: fL:.::l :;rod ct . Tlis ' s l):",C 

on :l prior i r GC'.s on ' ~; on the ;:: r oun,).s tll·~t riif.fc:ycmt s:,J,-ci.: 5 of fish s 'oS 

Hell :::s s po cic.;s l,:f oth Jr' li'i!'! ,~ t hi n:'s cli:':f:. r .:c.'! '1.."'.., : n .. s~lC.cts . There 
is very littl . )os itivo scientific evidence ':Jy ~'hic11 t.e in~) ·rt"'.. c..: ~ ... 
this , tl1C~ l C.:lst tn ov!l1 '::.i.: 2.11 f1.ctoYS :.ffe ct :in~ quality, r.n:r)o i dr, ' . 
Other thinr.:s )ein[,: equ.s.l , it i s v(.. r y· do btful :hethc r the ~rt...· t :''l,i ri .. 
of :)e o:')1 0 c {)uld eli .ff';r enti ,'1t e by t ls t e :tuone ;_n:,' cr "'.11 of I c ~.ri s 
s pecie s th ·~t GO i ;lt O t !'lC c-,:nnod sar dine ;?roduc t ~if the'" r l 

T:tbl o 1. -- >Jrlcl ·)cl.ck f s:' dirws 

Gountr;y 

orw.:l 
Port , 1 

1) 3. in " 
. . . 

United St ·, t os . . 
J <'-p' n • • . . 
C"'..n_.QC'. . 
l ~\> rL . 

... 

.!'S ) 

? 

Ye' r 

1935 
1930 
1 31 
19 3 

933 
19 2 
1 31 

93 
1) 

I . ..J 

l. 
f" 



The forer--oin:-r table is rosed lilr 'c 'ely on 11 r8LJOrt 8n i tl.:d , II Fish -r:r 
Pr oducts

'
! (U. -'3 . ~ariff Cor.uni Gsion , Hc)ort No . 69 ~'pc :)nd Jer · cs ) . t 

includes the canned oroducts recorded in tl n t rC'"Jo rt '4S lI o r i3li"":f, 1I for 
NCI'I'.'ay and as II spr :J. tl! for Scotland and Esthon-- .B. . T 1e quanti t:r st- tel f or 
Mor occo includes t h"t of I'rench .lorocc o f or 1928 -.I)"'nish Jor occ') for 
1931. IJo statist.ics are a vailable for three 9roJuc':'u' ountries : Fr'nce , 
ltaly , and ItusJia . The French J.xlck of sar dines iG cmlside; bl(; but the . 
pack in I t a l y and -i.ussia is onl y of suall iIl~()rt ·. c e . }~l ~ 0 oIh the s 'tlS-
tics a r e not str ic tly c()J'l~ar.1.ble bec(~ se t he:l r .Ir esen lfff~ret').t ./cn.r , 
they pr ovi de so"ue i dea of the . :.~~ni tude of t e "',-:rdin~ il dl...s tr:: . 10 
r ec ent statistics f or the oth!~r countr i es a.rc ·w:.il:.bIe , 0 t h 1 ) 0 
pa.ck of sardines in the United States .::u.lounted t o 169 3 6 036 pO nds et . 

T.1.01e 2 . - World c,.tch of 501.1e i::lportant cl )eid fishes 

Species 

CluiJeJ. h-:lren-us 
S-:.:. r di '10~)S !:~eIMosticta 1/ 
Sard~1a ~ilc~~rdus 

Sc;. r dino)s caerulea 
Cl u.J8' s ,11'':_ t tus 
Q~ ... r·-· I .. ~ - . Y1~ 1/ ....J ,_1 ..... .L ",. S __ .I. _,m"" _ 

- ---
1/ Ot~v.::r r,linor s)cr.ics incl ded . 

Year 

1932 
1933 

?32 
1?32 

2 -} 
2 635 

601 
01 
,5 
6 

The vrorl rJ c·,tch c:"· t :18 six : ri.l1cip:ll "'Lc:LE: t ~t f rnis~ hE. r£l: 
T'!3.t eri:ll for t.1€ sar di. e )'!.ck is s'1o',n 1..11 t~\..le 2 . 'c tot~. 5 lis"ed for 
Sardinons ncl<lilostict3. ;.:r d. S ~ rdi!1 ', s.:lr ·i inr'.. i n 11~~<..; arc t, ."'n tl-Ie 01 _ S. (;c 
ies .::md it' is not )ossi 'Jll:! to ,-:ive s JlY,r:te . ot:l2.s J..' r t.he r.inor s:)cci s 
not s·.)ecific2..11~T n':-J.r:1(~(l . It is r 81i:.blv l.;stiJ. :.ted th::::. t "n')roxi:n :-:tGl'" 100 
pounds of fresh' fish .:-~r( r equire d t o ,J~oduc e 18 ;ourlds of" ca ... '1. ed s~· di,1"S 
and t hus it n2~j-- be seen that onl~T 2. sa:lll ) rcer_t:..:::;e 0_ he to.l c <~ cn :" .r; 
i':"l3.nufE,ct ur ed into C 'l11!12.ll s a r-:iiYles . The r ti 0 of L~8 fir) n 5 of c.?.nncd S'lr
dines froD 100 pounc.!s of r mr fish is not " ccuratc , '.J t vJ.ries .... :. h t C 

SpGCi8S . The ,)t; rc ent 2.[;e of canned fish yielde .J~T ~~r"'li "- oilch~d S em 
Clupec:.:. s ) r a ttus is co .~!Jnr.:l tivel" hi::!1, Y,i1ile Clu~e.J. !li.ren -'us 'ives cl c on
;>J.r2.tive+.:! 1m'! )e r c ent agc yiel d . 

Uther sjJ8cics of the f.J.i:"lily clupe i datJ , not now used fo r :Jtickin, 2 S 

sardines , or us ed only t o a lil:J.i ted ext ent , inh~'oit different ?2.r s of 
the world in sufficient nbundance t o sU?,)ort .~ cal1.nin;; ent',r'Jrise . For 
inst1.rlce , on the c oc..s t of Indi a Sc:. r dille l l·:l l ,)n,-, ice~)S:md rdi ne ll£!. 
fir,1br iat a occur in c OE:::-10r cia l quantiti es but are now used l a r c l 'T f or 
the u.:.nufJ.cture of fish l.1oal 'lnd oil. - On the coas t of Sout h U f r i c ,:: .1.nd 
of Chile , Sa r dinops occl lat.1. 2nd Sa r dinops s a::::.::lX, rvs?cctively , pr oo"'ol y 
a r e f ound i n cor:'.l::e;rci,:-,l quE!.ntiti es:-----

BEiu1i.D, H • R. 
1 921. C ~;.l iforni2. sar dine f ood :) r oducts and. t heir p r e.;.:>iJ. r il tion . 

C.='.lii' • .?ish :\nd G:.ne , 7 (4) . 
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