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POTETTI IL   ÍHW     H
1
. ERRI   fiUPPLirjiJ   FOT?   HÍE  HII'oTRIAL 

PRorUCTION  di'1 PTGH PäOTEII-i   LOiJGENTRATES 

INTRODUCTION 

When (Usucssir.r; fish protein concentrate (ITC)  it  should be understood 

that  this   term  is r.ui  confined  to  one weil  defined  commodity but  covers a 

number of  r.i-her -¡ifferen4   ;-.rc>;-. T. whi^'o  c:a.   , o divine--; into two -nain cate- 

gories;     feeo;   .-ridn  dd     ;. rr :   ,   ta   -'hiH;  in dure  products  thit   have not  been 

manufacturen   ir.   -tr < -rtence  d'r   ; he   n  --ie-ri--   r;t u^ur^r   f^r h uria r.   ford;   und 

food  critic   "r     TV.'ts  >:r,i   d      ,-«i   pr-i."ts   that  hiv*»  teen    ,-uu; factured 

under harrur.   *"'-<•••'   r,v.. ictif   -*-,:, *">.r .-:, 
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f's!,   "ti.   ! o   aindeb   'i.t   the re-paired   low cost. 

.-,r   t'l PX'
:'^i 1 "i f.-   ir.   the   <-\ioi ^e   ".'  raw  material   is 

suitable raw material  or. whi ±  to base ar   FPC induriry.     Each  fishery must 

ascertain which  ap> ^íP¡¡  of 

Another reason   \'''r  th.p  r.ee'.' 

•o o.  ¡i*'   ouurH    M'   rov,  ":t^rial   oar   only   be  ensured 

:.     h    tropical    amr/trios,   ir.   particular,   the  land- 

oso;   !•:•:    tn<'   rr^'iU'"'i or.   u   i^'i;  will   often  consist 

.sn   :ì        iliri;:.,    irv.l.rs   •'r  froa.   other  fishing 

that   in niair.    fioherio.;   u 

i f a   :,ixed   a ,toh    •-•r.  , • •   .. 

in/?r>   which   a re   . i ke i y   ' - 

of rari ou s   area Lnr   ' 

ve (»pels,   v.ti'-h    irò 

uà: 

Ine re ]'. 1 a • o s a -r-o 

exploite; l'or *"';an '¡a'' 1 :. 

the industrii' p'aaUK'iMai. 

ti or.   il",   in   fatare   vaia,, 

f  .- me  a'    ;ir   fishery  ivsaircef;  which may be 

-rut i or.. *  ña  p   " f   these   resources  ri.ay  he used   for 

a   solvent  extra   < od   IT'    far direct   human consump- 

tion.;   :.8  a   n.arKe:    for such products. 

WORLD FISH F'RODbuIlOiA 

Tarira-  the   ; ast   '  to  ') years  the world  catch has increased at an annual 

rate  of  ,'. a  percent   per yeti   white  tkt   rate  of increase  in human population 

'das  beer:   of   t ne   --a-der a'   l.!    ror<'ont   per annu.¡..     Ihe  increase   in the   fish 

aatch has  b^eu   a^vcr.   ; < \.h  ij    terar   of species  ind   in   respect   of geographical 

distribution.     A   ar stani ial   part    a"   this  increase  ha G  leen used for reduc- 

tion   to  meal   an-'1    a'.. 

¡atae 

years  l';)t>[)  ta 

íh'-vs   -ivera;í-e  fish  landings  for 1:,\>P> ara.   total   landings  in the 

! ifV.     it.  aadition»   the   raie  of growth ir  world   fish catch 

during theoe   years   is  ¡a:a: a,:   with   th<    "ate    >'' yrowth •   irir.     lo^ to  1  65. 

A hi^h  ni-,    of   inarca-.,   ir,   fi.-h   : ¡.adiuf;s  na;    loen  recorded   in  Northwest 

Europe,   '-mir. ly    iae   to   i eciinoloyioa.    ievela-jv^ora.-   in   Locatili-;  fish which have 

enabled  '1  ¡non'  ecor.or:.ia   e^cp.citation   of   -er'ain  ccaipic   fisti  stocks,   rr.ainly 

for fish .ani   pn du •• ti or.,     "a-  0    '.oaerr.   trawler  tiv   acta.,al   findinr of the 

fish  occupies   ibout  tuli'   Mie   IC-L-,1   tifia   at   sea,    xd   for   L  purse  seiner the 

proportion   is   ••-/er   bisher.      'ha/,   Mie   vai jo   of i;:.rrovei:,er.t.s   in   locating  fish 

is obvious.      rhe   applicatila    _,r   •.„\(>rr   fi shin.-  techniques   is   one   of  the 

factors resrons: i ie   .a'   a. ¡to inmp  Mie  ex interdirai ri Ly   hiyh  ratcaóf expansion 

in the Peruvian   .inaovet-   fauiera  whica,   in   M riM   has  Veen  aainly  responsible 

for an annual   aaxra-:e   increase  of   fish  o-.teh   in Latin  Amentia  cf 2'j.') percent 

between ri')d  and   i ;ó1;,   /lit  nic/hest   increase  over a period  of 7 years  recorded 

in the history  o+"' rtoderr.  fLshir.y, 



Table 1 

World l'iati Catch UP  to   1%J and Kate  -f Growth 199 
by ^ccnenie Recio on 

95«* - 1965» 

19V< V)hi- 

i:0RLD TOTA I a/ 

Developed countri.es 

Iiiorth America: 
UGA,   Canada 

Europe 

Northwest i'^urone 
onuth Europe 

33,80'.   •|;7, joo   i)Ot yv 

.h<jr 

3,80,1 

7,7-7 

2,021 
4,246 
1,513 

U.—L 

<,VM 

u,y 

c,rl¿    \   2,19: 
6,02?   | O/'jj 
2,i^     ;•.;.•>«, 

Other developed countries      6,104       'f ,'H'J I    > H6' 

-'V; 

•M2 

<"• J 

,M] 

Japan 
i'teeania 
Rep,   of  South Africa 

5,^99 
96 

409 

1,102   i   /,*!/,    , v.,^ 
J4H^ \t\ l'I 5 

W\2 904 

l^r 

' i l '1 

Centrally  Planned  countries 7,^,   ' l^^jn   jj,, „yj    j. 

US..,!? . ,-., ,,        n 

Other Euror,e-;n countries <>/    : 

China ( mudami) 4,067 
,vther Asian   -'untrio:; '-^ 

'- » ' ' y '        c), 3-t J       ), : i ( 

¿6.1   j     i)vA      ' , 
.  2 o 

Developing   countries: 
UJL 

Latin America 2,}94 '¡1,010 |Ä?,720 
Africa,   South  ; f  Sahara 1,2 97 2,M7 '   i,2y 
Near East   and 

Ne r t h we s t A f r i c c                     /; 1 / /; ¡ \          ,i_v • 
Asia 4,707 7, y 50 ' ^y,,. 

- » ' 

•\nnu d   average   increase 
"rr"ent   ner • ir 

2 A 
..."   '/••'•' 

( 

3 0» 7.1 

°. .1 .1, ; 
' 1. 5 '   10 n 
;,2 '      •-,<, 

o„4 

4.1 

2 , -j 

Î. 0 

?.¿ 

4.. 9 
7 • ') 

9,9 

7- 

13. .« 

I    < 

.7 

*    Average   oí" three years,   i.e.   !'<>   •   : vl acaten ar,  w-r i -* 

a/    Totals do not   add due   m r^undin.;  rf datR  -IF   mi.-.^i if»ir.w 
b/    Estimate; I966  oaten  fu;ur«nj uued  for • r^n= t 

ç/    Estimate; 19o5   catch  figuro-   a;;ed  í .r !*?!•.   WiJ 
d/    Estimate; J 900  catch  figures  i, :>;d  Or East 'lar 
e/_. Estimate; 1-96-0   fi^-ur^s 

ll    Estimate; 1957  figures used for  Mcrth Kc rea =..M  l>t¿ ficáreo fer 
North Vietnam 

;   / 

^rtu^j'il   ',.nd   rirkey 



While the appi i ci Hon of t.orìem' fish location and fish catching methods 

was an  import in1-   fa-tor ir.   :+i;r-lit irr  :ho r:rr-1  expansion  in  Western Soi*th 

Anerio^      lh''   •/^s*   i; p^r'm :    ''-"or v;as   'he •.. trkot.   apport ¡..r.ity   in   the  font 

of a  raoi'1 U    ir.'-T..-"it.      ¡or   -;     ;-'-r   f:.^h     -Mí,    '•••     o   ' ^e  "xriniion   in  dovel- 

-.' i   ;      l'i",      r-elir' r,r    *n   i-, :•.<:";   ri' 1   ifii". l opo'i   cO'ir.t, r i e:' 

."Mher   i:Ti'r*   r.'. 

fi JIîm^  op'-r   t nr..'   tr 

•"eil   or   '•<" : i'i   ''i ih.r>' 

l'harv   ir, • !*'•>-*,;•    :r    ''! ••. 

ir.^   m   * r.*-  '   ,;"... , " . 

1<" 

"h<--   <~ 

i?en«ral   hi- 

th*»   ciB*'   ••• 

ir.-^-^'t ri-« 

1.1 T   . L   v- .- 

»--i - _ :,    ,...• 

» h*3   >*r •** ' 

ri<r    tx    * 

*t»    >.' < "-Ì.- 

-•«• i < i^''"" 

i    i ri • ' t <-• -i .- 

>r  * h H.   * n • ' 

•T    (is 

h(.»   r   •->^»i*    <r-\'n ', p!   ii ;   r1'    : i.r    tot   wit er 

--. ;•   i',   •>(«';'••  "•"   r-t;     'it ì   m   h;ro'í'«Jin«?  fish 

"f.- .-ir     Avt.1 ir- » r.  t    tro   r^*;por:«il le   for  the 

it,  t^"-    .< !i*-**i~r'..r.---.r   '-o .r•• riei«,   in Jipan 

••   i m î in;
T-   in   'fvrt ^îijc    - intri*»sf   in 

. ! "i -• '   • ^n'nt'f,   -.hew;   nt'U   v-tmVLon.     In 

: ^    i,.    •      \K-     r'i -j       '"/••'lor-.^r:'   oí    r«-'..et ion 

•.*   -•> ••     •    - r   • ,«•    •    ' ' <"i * i* i ~r.   • f   * ri'U- 

v i    , ;      .- ••< =,  -t " •" ' * '      • ..* » .-r     ri ir. in*'   of 

; -r   -•   r  • " ir •       I •-    •   :"*-*     ip.-!    i.r. ' .-'' ri al 

;-   • i- '        « •      ' * V     *hl ! t-     .r      ' !";  -     f ,,•.   ,r-t 

•., r •   - ¡* i H'iùHtn 

:  ,   •     , :     .,      • L f      r .    i     ..   ; 

r     r • r        •   ,     -.- t-r  .;        r'. •    i  ,   . ¥-    -     f"T' 

»,r  *     " i ' 

4 f-, s»     | . ir*  *f presi* 

» • 

,:#       f     H    |  •* 

*l. 
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The figures of potential  presence 3  in   Table 2 are almost  certainly 

overee tinates  ff pcssisl'    harvests  as  each   fi--1.re  in  the  Rum of  the potential 

of a number of di ffpivnt   Moek.;,  assu'ir." each  is  exploited  at   the  optimum 

rate» 

,nho  o;-;t iir--:.t.o'!   •!-,.., m<    f:-r   i'Lsk   Tor  re !uc ion   U   fish me al   in   198';  may 

l0   )R (-,;„•   , ;;-,.  L   ,t; j   -j ,-,.,:    <•-,._, r  ;v)Q,:   o-[ .v   y ? - v ,i f   c-•  *u     :"o  satisfy   this  demand 

it  v;ii i   to no :ee. Mry   'o "0\oiep    ¡. -ots/ei.tiou il   resources  nuoh as  small 

pelaci--  fish  'uv   '-;.r. ¡rM-  kriul.     "'ho po-t-n'ial  of the  latter has  been  estim- 

ated  fit   SO üiilli^i   i-   at. i   i., T'v,'-r, 

RESOWHCET FO:: !'• >L'"T ix IN;" :;••••',-iAL. vr:vizxnn\: 

The Nort.hr a¡i'    ^! ' ¡n ' i     • £eu^''i ru • 1 u e e e   come  of the   fishing grounds vdth 

the  ol 'est   fiehire-'   ij-.d^ion   in   tu.  world ,   ro-ch as   those  off Iceland  and 

Norway  und   ir.   th..-  N-u-; h  0--.     eue   th.-   r.---It i- Oca.     >\n  important   development 

within   »he   las:,   h    -ocrs  hos   !v-er.   the   dt.-veLop.-^nt   oí'   fisheries  which  catch 

specific il      fo-   th,    TU-n,,:iri.i.-'n  of fish   -neal.     '"he  catches   ineludo  herring, 

sprat,   -apelin   an1   '• u. Ou -red „     ir,   ad'itxon,   the   exploitation  of  the  hitherto 

non-1 inhui  sf   -I::,  cf  i-.-.t: -oeli'  (Anjnody t on  spp. )  an"  Norway  pout   (Trisopterus 

esmarkii }  h'i s   .- ! ir te<J, 

p.'-la-'ic:   fi.di.     Ir.   ;he  count rien a l joining  the  Northeast  Atlantic 

Ocean  herring    tro  mainlv   usee   for reduction   to   fiuh meal,   although  appreci- 

able quanti) ,es    ,r-,     us.  uuc '   ú.    "O!:,,.     curdles  for -'iroct   human  consumption. 

Ml  stocks  iiooi"   ra4hf-r he"-vi 0/   ''ished  with  the  exception  of  those  in the 

waters west   of  the   aa' ici  I:u ;';   cnud.   hive    i   poi L-ntiti   of about   200,000 t, 

Opr  t   í'ishin - m   ; hr   Mort h .'o >   is   co ¡.Htni   fishery  and  a great  part 

of the  catch   is  used   for   OO;    ..-iL  production.     In  so.;,e areas   an   increase 

in   the  catch »: s/   ho  po--süi :.     In  lied  "?;,'d   »   •   were  caught   tact   the  total 

potential  viele  :-uv   .•<•   ••    u; o-J    iu; t. 

t-kcr-íl   sU;d:s    TíI   .esc-Totalis   exploites   m   i he  Kattegat,   the 

Ska^erak  and   the   se   + h   rn  ;/i.O rs   of  t n<    vorH h  fei.     Owing  10  the  expansion 

in   »he "orwe^i a:  purse   coi.,    fisher-   ir.   1"      -eu1     oìiovin^   /ears,   there 

was  a ver\   1 .r.'^   irv^r-ase   1. ackereL    aic'iei! 

SCO I H ; : 

I *(,',:     dd,00o   t;      I960: 

t;      i' 'to:     7e';,00     t).     The  fish are  mainly 



• -'•:•• .vj." .p.^'diO.'e/p' p 

for reduction to  fish   aoal-     'i'he  fall   m catchoe in  1 »od  sup-esto  th.it 

the  stocks off  : or' • y    ¡re  fui ly  exploited,    aid   the   nustai nahle annu-nl 

yield .a-y  be   ia  the  ranee  ao   ":"0,OO0 t.-  7 00,000   t..     'ittlo   is ka;•- n .-.bout 
a t oc':'/' 

mackerel   m other  parts of  in;    erthoeo:    . turnt io   ¡re-.,   H.;      m  the  southern 

waters  (ce   /:pXd;  t,   i ;'  .   ev L ^I,^.^ 

Horco rn.-.ckor-ìl   lanciere  in  the..   , - rth   d>a  -...ourit   t.     -,000  t   •• >••'r 

This  seems te   be  well   uolo-    \he   tuc;t . : n-llt yield,      In   tue   southern watern 

this species   is  ; I' ,• reet.er  insortene-   ,n,i   j.L  ]tA)1-;   ¿00,000  t  were  < -.u-rht   in 

the  Vy  oi'  ; i scop   off   hie  e' ad   oi"   ; crtueal        it   io   believed   Lij.it   oatchos 

could  be  :noder -tol/   i.nereasea 

Increased   production u,'  fish meal   vail reauire  the Other nsources 

development  of  .'isheri.es on   less  exploited and   ore cent] y commercially 

unattractive   soeoies,   euch  es capo lin  (  . -I 1P1.UK  m;e),   :;and-ee]s   { ..anodytos 

spp.),    'orw y    -.eut   ( in. .sept cru s ermarki i j ,   eiv entinen   (."' rpentine   a; p   -, 

blue  whit in. •   Odidae ¡:i."rri:ri •If! 

0ape hin,   a   stoles ..f  tu     uorthern    • irt   ; 0   I ho    .re.,   has b'-en  exploited 

in recent years   i'or   industriel   nur a-cos       in   J }(>'(  pG,000   t   wore  oau-dit   off 

Iceland,   .,00,000   L   off  renh  ..orua.p   -ad   p00,000  tons   on"  the  :•„   ,   „   .      In 

19Ó2 the   totai   oaten   in   die    :;o\  amounted   te   only   >, POO   L 

Recently,   r.ev   id. cher io o ir'.ve   e tar tod,   «^seccia.] ly   in   the  forth    .ea,   to 

exploit   stocks  oi'  sand—.ol   and   .'crwey   acut  for   industrial   purposes.     Oatchos 

have  fluctuated,   with  a   oeak  in l'-i6j  oí   PIO,000  t while   in   1/p> o: tenes vere 

under 70,OC/1   tons.      There   e.e.a  te   0.   other picmsira     Zocke    d'  sauhe.Is 

weBt  of the  ant iah   'slop and  off   the  dorth co-.st of Scotland.     Oatches  of 

.•or way  oout   (ooseiuiy   inoiuo.ia,-   soine haddock),   reached a  little  under 

300,000  t   in  IQdO. 

One  of the   arasently comuercially unattractive   species  is the  blue 

whiting,   with  a  sup.p-ested ootentiad   of ;. bout   ^00,000   tons   m the  area north- 

west  of  Ireland and  northeast  oí"    .cot] ,nd       or ••.•entines  ( .     si lus and A. 

sphyaena)   are  other  uncxoloitod soecies  .in ilio   ¡forth  ooa,        rpentmes and 

maorurids have been found in depths between  000 end  1,000 m   m  the waters 

west of the Grit ich  isles,   but  the   likely  catodi rates do  not   seem high 

enough to  support a fish meal fishery. 
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The  Casterr, Central   Iti antic  area—''   includes   the Moroccan coast   in 

the  north   md  the  v:aterp>   arcuai  the   "ape lercie   Talaada  and the Gulf  of Guinea 

1 -Ut-ic   ii.h     ;hf    '..tjhef-'   •-f  a^jaaia  fish   in  the  northern area,   from 

the  " + mi*   •: f    iTai'T  to    .¡.:<ar,  uu-r- at   f '   1-»wr 

Irai!.   pe;n;ic   luh: ?>•/'  '.'   +   - pai mipaa . v sordine   landed   in 

Sardi   el 1 ••.    aop     landed   i     '"'ö¡oral 

1#diuft  pelarie   fifih. 1 •' ^ ', ~ •     '    •  r-n   < i ; • : 1 v  ;nr^ naeaerei 

\ '':.-i;,hii.n <a   ."pr   ¡,   t ' .o   finh-n-   í icnrnodon 

Bala'^r      ¡nd   "Mtl'fTP.;;     ,''i¡:ii^r   "pp.), 

maati;  "•'. i. a1,   :.    trnw'Ta   l'a-a   Vn^  ¡',3  S, à\ 

a¡,d  rah^;'   'U4t    t.rop«'-.      : • .-n îM "S , 

('»phalopodas l-'Y»^     .  -  t!n-; -   ••!•>   * Ií>;, naia!;» by 

Spanda   •'. .d   lìp'i.i'?:'"   v-aa-ic   aid  i ¡¡elude 

nqad,   n ,* t. . •"'f ifí:   u ;d   ^-t^pia 

In   th#»  souther.  ar-aa   ( ^ni'-i -   * .    ';•-—;   * h<->   ;•'•: u'i •   taehor»»   fisheries 

; r»  ï as*»d  mal*,! /  r-a  ron     It h." oi ^r-n   fiaari i » >    <v;   1    •-.il:.':. •. O .    ["he 

*-C"  M    *;'-au^a; '   -Pr      l-   --'orr •   a ' -'*•;     ¡'L   ' a--     a-a ^,,e>:   r>f apwellmg. 

rdin»', ; -<    U-",   *n - " •* ^r---,   nr ,/ii,    *   ::.-',•;••   - ft    ."»e .e.-ni ,    'vir';  'tonst,   nhara, 

*" -¡    i   'h« .-'-•,        d    i n-ti'M'      ',.í-o:n      !.  :ereaaed   fi^-u-v  on  Sardinel la 

*"'•"•   í   •••'•' i ' •  '     '''ili-1'   <" !   p- "aan-   ::ru»i--_   'v:r->'n-i! 1;  3ür.fian^  •   nr^   now 

in*'   nrr,.jn   •-> ¡ t   ':       •   -a-ia    . ;"  [ •A    - '""",'   "p.a-in!    .-•"-• ,d  r a  j?c',...   m nevera. 

*      It r l : • -• ...    + 'M   ';- 

''.an* •>•. : v« -nivi^f   ^î1   th-'  rr*..->. »L-ìì   O
P
 pei arie   rornarcao   are   difficult 

*?-   <¿+'   »*   •--•..•   th ••'     .   >v   ^f   *h"¡'-   v:-""   f.. i        ^A-p'^itfH     r,otchas   of 

ri.   «-'     i?     :("   ri     "a"*      -tr-r-",*••>   ,   ......ir;,.,   •,,;.,    f,-.   " f   i' 'A   inn  + 

'r*"'>"'';   •''•• -"•',   ,   r a    - •   i,-   t ...  <i.tr!,;,   ' ".  :-.•;.•  wr¡: t   ei'f^c*   t.hir.   increase 

"    -i  s     '    *''••'  ¿I-v.      *h*   p«r.-n:   ,   -f   '-->   .:-,rdi..-  r^ncKe   wn^th  of 

tf *'*ir    ; "    :!:•"''    ;*   ...    \ Y -     -      ' h ••  o**.?*:•;•<.•!  ;--i-;  atoe-:-.?   of  the   eastern 

"   ''  "        '..-.• 'i-   !:. i     r. av ;   a  .'v\. ¡ . a   r^t:>:.r¡ •'   --it   ¡;^'. -  hundreds   rf  thousands 

*•-''••*     c •*     ""a. à   .       "-   ax   ".ir.-   of  in:,,;    .   !•    Tat'e   i   the  estira-.tes   of 
J   -  't^a'i-'   • t" r-a»'::-   fi.;h  ap«...ci   :'   ar-   ^nrraarizad. 
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small  fish  euch  -s ..ycto^hirîa ;.r ;   uvcrtc-.nt   ..nd  .¡till  uaex- Lutt,   regnare« 

of the orjen ocean. 
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The northwest Atlantic area—-^—'includes the    astern seaboard of Canada 

where it  is planned to  set up a olant  for the production of food ¿rade PPC 

with a capacity :•.   100 t  raw material a do¿-,     Lt  is intended to use fillet 

trimmiivr  from cod ,\s  the  .nain  s--uro e   , or this production,     uther resources 

for   'PC    reduction, could  bo   in-chore   e ecies noi; landed  for reduction to 

fish meal,  maxiily herring,   sand-eels and  trash  fiou caiyrht   in  the  trawl 

fisheries for coo,  eto       u   .resent trawlers discard commercial  s lecies 

which are eel- - ..arketebie  si^e and many unmarketable s )ecies  such as skates, 

dogfish,   red hake,  eel  outs, ,;reriadiers,   sen ravens,   seul )inn and others.     In 

addition,  there are rezurce; ro sand-eels and argentines and  in the deep 

-ater furt er ex loitati,.. of grenadiers,   Intern fishes,  barracudinas,  etc. 

is oossibie      The dee-  oater soecies,   ho-rever,  could only be  taken at high 

cost,      urther research would be rehired to make exploitation of these 
stocks economic. 

In the    estera .'.'entrai :tlantic area~A;hich includes the Gulf of Mexico, 

the Caribbean and the Atlantic coasts of Gouth ^nerica, there  is again the 

problem ni  utilizi:!,- trash fish cau-ht by shrimp trawlers.     The quantity 

taken and discarded by , ,.     shrfa - trawlers may be as much as 600,000 t. 

A  similar   piuitity -.nay be cauht by  shrimp vessels of other nations. 

The  entire  catch  of the [J, ,,   menhaden fishery  in the Culf of   iexico  is 

us«d for the   induction of fiah meal,       hile peak landlos are over 1 million 

t,   the 3toc:.3  are declinino;,    ..nchovy  and thread herring  stocks  seem to be 

larfj« but are  unex doited.     The total potential annual catch of pelagic fish 

ie estimated at   1 aúllo,   i   L.i the . ulf and 730,000 t off the L.o,  Atlantic 
coast. 

The   : jibüean appears  less productive than the Gulf of ^exico,  except 

for the earterr    art  of tne   ,outh American coast. 

The .aam  fishery   for  -.-eligic  fish  (excluding tuna)  is alone the coast 

of venerei t «here so-» ,0,000 t of sardine  ( .ardinella anchovia)  and smaller 

ruantities rf   Uicnovy  yOe^n^aul.r edentulus)   •T  round herring  (( pisthonema 

Mlà^i>   *re catvit annually.    There  is no evidence  that  the  sardine cannot 

t»  furtos ex  10U3U  but   it   lS    r.baoie  that other oelaf;ic  species offer better 
PO»»ibilit;er  for   .. j ,r expansion  m catches, 

in Ue  -ir*-.-     i;  trie oo ,.  coast  sand-eel  (hcunodytes americana could pro- 
ri é«  lart.e catches. 
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TH: pue-: or? ^.JH riunir • „c ,.w-r- rj r,     ,   ,r,     . 

The fcTeeoin,  fairly co,n orehen.ive survey  ,,:>ula     lv, CJl id#a of tiw 

^nitude or the rr,bi,„    f 8U,:l!e, ,,e : crm8iaei.Ja    ^ i#^ .^t   ..,/ 

fish processxrvj  industri m ^r.u3    ,rt,     r  tne -or.-i,   ^.^     lr . . 

oping countries,     fncwled  « of   *¡IP  I-«---„,, 

ledßs  of the   iaoilitiei; avails»"   ->r  ,,  .... .        : 

of the ra;; .uaterial     ."ne  ntatuo a   techno Wv ~n-, -   - 

m a country   ¿mi be c--nuidere ;. 

^n censi.! -.ri*-   fi-i.    rot«, c  .centrat«»,   aacthsr   , „t   .....„„ ,„t and 

co.pl« ,roble-  i. -ertoti.,..      .a alre,lci,, .„e  ^„^   ,,,: ^^ ?  ^ ^ 

ran^e 01  products with copíete   - <M-fi»rï»      .w-o* 

establishment   of .-ü^rriitp     r , h.o+   ,. „„   - JXJ:-lult    -i juuct   s- eo i. ¿cation •   i ^     •   ».-»   +     *   *       * ÍUU"  ^   •- «b.o.t:^   first 
step, 

''ish meal   i ", the  ,i, ¡c-t   •->   - ~^~ J ...  ine ./i^st  ^-..«..^ leed    raue t roduct    -uh  a ,   r; :    r,_ 

auction of almost 3 .ailli-jn t  ir   1,    ,       : + -      ri.Pt   , , iU>  -^Ket   irt   ...creasi.-, ,    !.tnii,  4,,. 
to its use  m  formulated , ; d ;„uture3       >-..,. 

•iixiurco,       r.     ti an  COIPF.»U .1   i e«d  n, titles  f-r 

animals accounted for  V2. ^9    t  .-.r  r,q:,   „„ ¡   ,. 

In addition,   an esti^ted   Cantil- ,.-, 0p,c  t  r •    , . 

compound feeds for fish.       niy •,ut   ^,v.)0o  t „r  aoa   ^    ,erH   ,. 

direct feeding by farmers in lyó*  . 

•.coordina-  to    iros.ect, for -world   tVd.ary deve!, „en,   ,„   1 ,: , 

the demand for  fish meal  vili  gradually outstn     the m ,,i¿,    ,trtl, 

the once  in relation to co.-a-etitivo  oroducts  re^ainr  , ^.Pi,' 

projected total   v.-orlo  demand for  risi:  meal   i, r  J   'S  xznU:.t-   t 

The consumption  in develo  i.iHj countries      -   •. :   nn.    t 

demand for 198;, 1S lf.;j0|üO0 t,      e=,ntly uevu'  e,   Vf V 

but  obviously growing ,ar>at  are  solvent  «tracte,   ;ee..     r^ 

made from fish ,,eal or ra, ^u     Vhu   fee. ,,raae  . . ., ,tìeu 
tasteless. 
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AS far as  food ñrade   ,Tt  is concerned,   thexe   t, 

food sector and there   is n-  infor .aticn avru] 
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