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Chapter I 

The main purpose of t h e  s tudy is  t o  provide a genera l  overvien 

of  t h e  Peruvian f i s h i n g  s e c t o r .  The s tudy d e a l s  with t h e  socio-ecokomic 

and technologica l  a spec t s  of t h e  f i s h i n g  +sdce t ry ,  examining pas t  and 

cu r ren t  r e sea rch  a c t i v i t i e s  and desc r ib ing  t h e  need f o r  f u r t h e r  research  

i n  s p e c i f i c  a r e a s  which have not  y e t  been proper ly  t r e a t e d .  In t h i s  

r e spec t ,  it i s  important t o  add t o  t h a t  body of d a t a  i n  o rde r  t o  o f f e r  

suggest ions which seem l e g i t i m a t e  i n  terms of t h e  information c u r r e n t l y  

ava i l ab le .  Furthermore, t h i s  review provides an a n l y s i s  o f  a r t i s a n  and 

i n d u s t r i a l  f i s h i n g  and focuses on t h e  supply of f i s h  f o r  d i r e c t  and in -  
1 

d i r e c t  human consumption. F i n a l l y ,  i t  s e t s  t h e  s t a g e  f o r  t h e  next 

c r i t i c a l  s t e p  - a n a l y s i s  and recommendations t o  so lve  c r u c i a l  problems 

confronting t h e  f i s h i n g  s e c t o r .  

In add i t ion ,  t h e  p r o j e c t  has  two o the r  aims: f irst ,  t o  g ive  a 

s t r u c t u r a l  cha rac te r  t o  socio-economic f i s h e r y  r e s e a r c h ,  ant! second, 

t o  survey and a s s e s s  t h e  government's p o l i c i e s  on ca tches  and s tock ,  

technological  r e sea rch ,  and optimum u t i l i z a t i o n  of  marine resources .  

The resesrcb. a c t i v i t y  f o r  t h i d - r e p o r t  was mainly based i n  t h e  

Lima-Callao a r e a  because of t h e  l o c a t i o n  of t h e  Min i s t ry  of F i s h e r i e s  

and o the r  research  i n s t i t u t e s .  However, o t h e r  l o c a t i o n s  of  f i e l d  work 

have included t h e  fol lowing p o r t s  and c i t i e s :  Chimbote, Supe, Huacho 

and Sananco. The r a p i d i t y  of t h e  survey and d i f f i c u l t i e s  i n  e s t ab l i sh ing  

1. Direct  f i s h  consumption i s  d i f f e r e n t  from i n d i r e c t  consumption: t h e  i 
former is r e s t r i c t e d  t o  f i s h  t h a t  a r e  eaten by t h e  consumer a f t e r  some 
degree o f  processing;  t k e  l z t t e r  include f i s h  so ld  f o r  i n d u s t r i a l  purposcs 
and converted t o  f i s h  meal arid o i l ,  which a r e  used f o r  animal feed. 



rappor t  i n  such a  s h o r t  t ime make t h e  shortcomings i n e v i t a b l e .  We can 

only hope t h a t  breadth  of  coverage w i l l  compensate f o r  t h a t  f a u l t  i n  

some degree,  and t h a t  information presented  w i l l  s e r v e  as a guide t o  

d e t h i n e  p r i o r i t i e s  f o r  f u r t h e r  i n v e s t i g a t i o n .  
A 



Chapter I 1  

H i s t o r i c a l  Background 

Peru has been and i s  a  f i s h i n g  count ry .  F i sh ing  a c t i v i t i e s  d a t a  

back t o  remote t imes .  This  i s  ev ident  i n  t h e  f i s h  mot i f s  i n  t h e  ceramics 

o f  pre- Inca  c o a s t a l  c i v i l i z a t i o n s ,  which show t h a t  t h e  i n h a b i t a n t s  who 

s e t t l e d  a long  t h e  c o a s t  had a  b a s i c  d i e t  of corn and beans and r e l i e d  

mainly on f i s h  a s  a source  o f  animal p r o t e i n .  "Fresht1 f i s h  were no t ,  

however, t h e  mainstay exc lus ive ly  of  pre-Columbian c o a s t a l  dwel le rs  

bu t  were a l s o  f r equen t ly  served t o  t h e  Inca and h i s  governors  i n  Cuzco 
2 

some 130 mi les  in land .  

U n t i l  World War I1 f i s h i n g  was confined t o  small  boa t s  and was 

l i m i t e d  t o  c o a s t a l  markets.  Only fou r  f i s h  f i rms  were i n  ope ra t ion  a t  

t h e  t ime.  Beginning i n  t h e  1950s, a  number o f  important developments 

propel led  t h e  f i s h i n g  indus t ry  i n t o  t h e  t'takc!-off" s t a g e ,  a s  t h e  volume 

ca t ch  and, subsequent ly,  marine expor t s  expanjed a t  an ~ inprecedented  

rate o f  growth. 

During t h e  seeond h z l f  o f  t h e  1950s t h e  product ion o f  f i s h  meal 

and f i s h  o i l  from anchovy caused an unusual boclst t h a t  gave o r i g i n  t o  

t h e  s o - c a l l e d  " f i s h  boom". I n i t i a l l y  t h e r e  were on ly  a  few f a c t o r i e s  

and t h e s e  were r a t h e r  smal l .  Ey t h e  e a r l y  1960s t h e r e  were a l r e a d y  160 

f i s h  meal f a c t o r i e s .  The r e s u l t  was an u n c o n t r o l l a b l e  growth o f  f i rms .  

The f i s h i n g  indus t ry  grew d e s p i t e  a  no to r ious  lack  of  i n f r a s t r u c t u r e .  

The r a p i d  expansiorl of product ion  i n  t h e  l a t e  1950sJ however, and t h e  

---- 
2 .  Edward Lanning, Peru Before t h e  -- Incas ,  Englewood C l i f f s :  P r e n t i c e  Ha l l ,  

1967; Paul Kosok, L i f e ,  Land and Water i n  Ancient Peru, N e w  York, Long 
I s l and  Un ive r s i t y  Press ,  1965; and blaria Rostorowski deDiaz-Canseeo,  
Recursos Renobables y  Pesca en 10s S i g l o s  X V 1  y XVII, Lima, IEP, 1980. -- 



subsequent inundat ion o f  t h e  world market with Peruvian f i s h  meal 

r e s u l t e d  i n  a s e r i o u s  slump a s  p r i c e s  dropped i n  t h e  mid 1960s. During 

t h e  pas t  few years  an i n c r e a s e  i n  world product ion of  o t h e r  h igh  p r o t e i n  

feeds ,  such a s  soy beans, a t  cheaper  p r i c e s  has diminished p rospec t s  

f o r  a r e t u r n  t o  t h e  huge p r o f i t s  o f  e a r l i e r  years .  

The most r a p i d  r a t e  o f  growth took p l a c e  from 1958 t o  1964. The 

development o f  t h e  f i s h i n g  i n d u s t r y  i n  Peru was s o  f a s t  t h a t  it moved 

from a r e l a t i v e l y  unimportant 28th p l a c e  i n  1953 t o  t h e  wor ld ' s  leading  

producer an3 expor ter  i n  l e s s  than  s i x  years  (see Table 1 and 2 ) .  The 

ca tch  i n  subsequent yea r s  s t a b i l i z e d  a t  around t e n  m i l l i o n  t o r ~ s  o f  

anchovy; t h e  v a s t  bulk of  it went through an e l a b o r a t e  p rocess  t h a t  

converted it i n t o  f i s h  meal and i t s  hy-product , f i sh  o i l .  V i r t u a l l y  

a l l  of Pe ru ' s  anchovy output  was exported a s  n u t r i e n t s  f o r  z.nimal food. 

The b e n e f i t s  accru ing  t o  Peruvians a s  a r e s u l t  o f  t h i s  export  expansion 

were impressive. I t  served t o  d i v e r s i f y  t h e  export  s e c t o r ,  ea rn  

l a r g e  sums o f  fore ign  exchange and a l s o  generated employment i n  r e l a t e d  

i n d u s t r i e s .  

By 1970 t h e  years  o f  enormous growth had come t o  an end. Fixrst, 

t h e  expansion could no t  be s ~ s t a i n e d  without u p s e t t i n g  t h e  eco log ica l  

balance.  Second, t h e  inundat ion of world markets wi th  Peruvian f i s h  

meal r e s u l t e d  i n  lower u n i t  p r i c e s .  Kith t h e  market unable t o  absorb 

t h e  e n t i r e  Peruvian output ,  s tocks  began t o  accumulate. 



WORLD PRODUCI'ION AND EXPOW'S OF PISI@1E%t, 1955 -1967 

--- -- --- --- 
c- 

t housand ine t r i c  --- t ons  (unless  otherwise noted) ------- 

Production 

Wor 1 J. 
Peru 
(percent of t o t a l )  
United S t a t e s  
Japan 
Norway 
South Afr ica  
USSR 

Exports 

lVorlcl 
I'eru 
(percent of t o t a l )  
Norway 
South Afr ica  
Iceland 
Chile  

Value of world exports ,  
fob (mi l l ion  d o l l a r s )  

Unit value of world expor ts  
( d o l l a r s  per  metr ic  ton)  

Source: 1958-1967: FAO, Fishery S t a t i s t i c s ,  1959-1967. 1955: FAO, Future Developments i n  Fishn~eal ,  11, 
pp..  7-8 ( for  1955 expor ts  only) .  



Table 2 

PERU: FISHJEBL PRODUCTION, 1955-1968 

(thousand me t r i c  ton)  

Fishmeal 

Anchovy Stock a t  
Year Capture Production Exports year-end a 

Source: Capture; production, 1961-1967: FAO, Fishery  S t a t i s t i c s  (various] .  
Exports, 1955-1967: Table 15 .  Production, 1951-1960; expor ts ,  1951; and 
stock: Sociedad Kacional d e  Pesqueria ,  1968, Pesca 18 (March 1969), 18. - 
Taken from E.1. Rommer, Fishing fo r  Growth, Harvard Unive r s i ty  Press ,  1972. 

a. Additions t o  s tock  w i l l  d i f f e r  from t h e  su rp lus  of production over  
exports  by t h e  amount of  l o c a l  s a l e s  and los ses ,  no t  shown. 



GROSS DOb!l~S'I'IC fJl\OL)UC'l' BY f'llOLlUC'I'IVII SI~C'I'OI<S 
(thousands of s o l e s  a t  1970 pr ices )  

---- - - 
Agricul ture  36,247 37,334 37,633 38,536 39,422 39,816 41,130 41,130 39,896 41,125 38,865 

F i s h e r i e s  6,576 5,682 2,960 2,276 3,093 2,623 3,145 2,972 3,867 4,235 4,116 
% (2.73) (2.24) (1.10) (0.80) (1.02) ((0.83)  (0.97) (0.93) (1.23) (1.30) (1.22) 

. . ____ . .- -- 
Mining 19,840 19,840 20,398 20,276 21,026 18,734 20,401 25,952 29,871 32,948 32,025 

Manufacture 57,223 62,140 66,662 71,595 76,965 80,582 83,966 78,503 75,682 78,634 84,080 

Construct  ion 10,S;G 11,061 12,433 15,927 18,603 18,083 18,082 16,690 14,003 14,521 17,145 

O t h e r s  91,402 97,124 105,625 116,089 124,370 129,557 132,239 129,192 125,505 129,505 134,214 

G . D . P .  240,666 253,014 267,782 284,384 303,879 314,029 323,559 319,729 313,983 325,838 335,853 

(1) pre l iminares :  J n s t i t u t o  Nacional de  E s t a d i s t i c a  
(2 )  p re l iminares :  Banco Cent ra l  de Reserva 

Source: Memoria 1980, Banco Cent ra l  de Researva, 1981 



CONTRIBUTION OF TitJj FTSHERIES SIXl'OR 7'0 'I'lIE NATIONAI, ECONOMY 

Total aa.ount of 
foreign exchange 998 870 1009 1067- 1572 1494 1364 1364 1886 
. earned-'by - - ~ e r u  --- 

Fisher ies  Sector 298 314 322 166 242 256 187 230 263 3 64 329 383 342 
( Qalue US$ M .  ) 

Fisheries Sector 29.9 36.1 31.9 15.6 15.4 17 .1  13.7 14.1 18 .9  10.0 7 . 8  10.4 11.2 
(%) 

Source: Memoria 1970-1980, 1980-1982, Ministerio d e  Pesqueria. 



In terms of human food, f i s h e r y  products  have become more important.  

Its high n u t r i t i v e  va lue  and r e l a t i v e  cheaper p r i c e  has influenced conswner 

behavior.  In 1982, t h e  209,000 MT of f i s h  harves ted  f o ~  human consumption 

comprised 32% of t o t a l  meats consumed by t h e  pub l i c .  Consumption pe r  

c a p i t a  of f i s h  has increased from 9.8 k i l o s  p e r  person i n  1970 t o  13.3 

k i l o s  pe r  person i n  1980. This  was due t o  a  g r e a t e r  consumption of  a  

nwnber of n o n t r a d i t i o n a l  s p e c i e s  o t h e r  than  t h e  most commonly known types  

of f i s h .  

In terms of  i t s  genera t ion  of  employment, t h e  number o f  men opera t ing  

t h e  f i s h i n g  f l e e t  i n  1968-69 was est imated a t  about 18,000 r egu la r  fishermen 

and between 5,000 and 10,000 occas ional  fishermen. O f  t h e  r e g u l a r s  some 

1,500 were sk ippers  and engine men. Both f i s h i n g  and process ing  a c t i v i t i e s  

had about 38,000 people employed i n  t h e  a n c h ~ ~ v y  indus t ry .  Fishing had a l s o  

had an important  income genera t ing  f a c t o r  i n  c r e a t i n g  a d d i t i o n a l  employment 

i n  such a c t i v i t i e s  a s  boat b u i l d i n g  and r e p a i r ;  manufacture of  f i s h i n g  gear ,  

of f i s h  products ,  and process ing  equipment; i c e  manufacture; s to rage  , and 

t r a n s p o r t  of f i s h  products ,  and o t h e r  s i m i l a r  a c t i v i t i e s  which generated an 

est imated 20,000 jobs.  Today f i s h i n g  a c t i v i t i 2 s  employ more than 60,000 

people d i r e c t l y  and more than  70,000 indi rec tLy;  it i s  est imated t h a t  

t h e r e  a r e  ahout 650,000 Peruvians who a r e  economically dependent on t h i s  

s e c t o r .  



Chapter 111 

LIAGNOSLS OF THE FISHERIES SECTOR 

Ar t i san  and I n d u s t r i a l  F ish ing:  T r a d i t i o n a l  v s .  Modern 

The f i s h e r y  i s  an i n t e g r a t e d  process  conposed o f  such a c t i v i t i e s  

a s  e x t r a c t i o n ,  t r a n s p o r t a t i o n ,  commercial izat ion and r e s e a r c h .  The 

f i s h e r i e s  s e c t o r  i s  composed of  f i s h e r i e s  f o r  d i r e c t  human consumption 

and i n d i r e c t  human consumption. The former shows a s t a t e  of  s t a t i o n a r y  

development and unfo lds  mainly a t  t h e  a r t i s a n  l e v e l .  T h i s  is due p r i -  

mar i ly  t o  t h e  lack  of  appropria . te  boa t s  and f i s h i n g  g e a r  a s  we l l  a s  t h e  

lack  of t h e  i n f r a s t r u c t u r e  neces sa ry  t o  unload,  p r e s e r v e  and market t h e  

f i s h .  The l a t t e r  has  achieved a high degree of i n d u s t r i a l  development 

due t o  t h e  demand of f ishmeal  i n  t h e  world market.  

Ar t i s an  f i s h i n g  i s  mainly l o c a l  in -shore  f i s h i n g  wi th  s n a l l  f i s h i n g  

ves se l s  and gea r ,  engaging few fishermen per  boa t .  The obsolescence of  

1,he f l e e t  has kept  s ~ m e  of t h e  fishermen a t  B ~ s u b s i s t e n c e  l e v e l .  Nevertheless,  

t r a d i t i o n a l  f i s h e r i e s  wi th  sma l l - s ca l e  process ing  p l a y  an important  r o l e  

i n  t h e  supply of f resh f i s h  so ld  i n  t h e  l o c a l  market and des t ined  f o r  

d i r e c t  human consumption. I t  should be s t r e s s e d  t h a t  much of  t h e  ca tch ing  

of  f i s h  f o r  consw.pt ion wi thout  i n t e rmed ia t e  process ing ,  o r  perhaps f o r  

dry ing  and s a l t i n g ,  i s  d i s t i n c t l y  c o m e r c i a l ,  no t  s u b s i s t a n c e  i n  na ture .  

I t  i s  t h e  l a r g e s t  communities which a r e  more ex ter i s ive ly  involved i n  f i s h -  

i ng  f o r  t h e  market; on ly  t h e  sma l l e s t  communities (popula t ion  under 100) 

engage i n  f i s h i n g  p r i m a r i l y  a s  a s u b s i s t a n c e  technique .  



Cn t h e  o t h e r  hand, i n d u s t r i a l  f i s h i n g  is of f -shore  and ocean 

f i s h i n g ,  a thoroughly i n d u s t r i a l  complex t h a t  i nc ludes  l a r g e ,  s o p h i s t i -  

ca t ed  f i s h i n g  u n i t s ,  r e f r i g e r a t e d  cargo  v e s s e l s ,  f l o a t i n g  f a c t o r i e s ,  

landing p o r t s  wi th  co ld  s t o r a g e  and f r eez ing  c a p a b i l i t i e s ,  p rocess ing  

p l a n t s ,  l a b o r a t o r i e s ,  market ing f a c i l i t i e s ,  and a t r a n s p o r t a t i o n -  

d i s t r i b u t i o n  system. 

Table 5 provides  t h e  number o f  f i s h i n g  v e s s e l s  f o r  d i r e c t  and 

i n d i r e c t  human consumption. In  Peru t h e y  o p e r a t e  from b o a t s  o f t e n  not  

exceeding 3-6 meters  i n  l en tgh .  A t  p r e s e n t ,  t h e  a r t i s a n  f ishermen 

a long  t h e  coas t  amount t o  approximately 12,352 people who o p e r a t e  4,489 

v e s s e l s  ou t  of which 4,127 a r e  p rope l l ed  by motor and 363 by sai l  and 

row boa t s .  There a r e  approximately 185 p l aces  f o r  landing  t h e s e  c r a f t s ,  

inc luding  a  small  number o f  f i s h e r y  complex, l i g h t e r a g e  p o r t s  and l i g h t e r a g e  

docks and many h l e t s  and beaches. Eiore than  80% of t h e s e  landing p l a c e s  

do not have a  wharf o r  p i e r  o r  any o the r  kind o f  landing  f a c i l i t i e s .  

In blay 197:; t h e  e n t i r e  f i s h i n g  i n d u s t r y  was reorganized  and t h e  

whole f ishmeal  i n d u s t r y  was taken  over  by t h e  S t a t e .  A rough e s t ima te  

i n d i c a t e s  t h a t  about 78% o f  t h e  f i s h i n g  s e c t o r  was under t h e  c o n t r o l  

o f  t h e  S t a t e  while  t h e  comunidades i n d u s t r i a l e s  (experiment of  worker 

p a r t i c i p a t i o n  and co-management) on ly  had 2% o f  t h e  sharehold ing .  During 

t h e  l a s t  decade an inc reas ing  awareness developed o f  t h e  need t o  a l l e v i a t e  

t h e  problems o f  a r t i s a n  f ishermen,  a l though l i t t l e  was a c t u a l l y  done i n  

terms o f  ma te r i a l  a s s i s t a n c e  and t e c h n i c a l  suppor t .  The main preoccupat ion 

r e s t e d  on ways t o  i nc rease  e f f i c i e n c y  and t h e  f i shermen ' s  income. So 

f a r ,  a r t i s a n  fisherrncil have ha rd ly  had any f i n a n c i a l  suppor t ,  no t  t o  speak 



o f  adequate  i n f r a s t r u c t u r e .  The lack  of adequate  harbor  f a c i l i t i e s  

causes  cons ide rab le  de l ays  i n  unloading and d i s t r i b u t i n g  t h e  f i s h .  The 

new goverment o f  Belaunde i s  aware o f  t h i s  problem but  a s s i s t a n c e  has  

been slow i n  coming. Figure 1 g i v e s  a p i c t u r e  of p l a n s  t o  b u i l d  l i g h t -  

e r age  p o r t s  and whar f s  t o  boost  t h e  c a t c h  of a r t i s a n  f i s h e r i e s  along 

t h e  c o a s t .  Table 6 provides  t h e  r e g i o n a l  zones accord ing  t o  t h e  type  

of f i s h i n g  employed. 

Table N 5 

iUIBER OF VESSELS ENGAGED I N  FISHING FOR DIRECT 6 INDIRECT HUMAN CONSUMPTION 

(1970-1980 i n  u n i t s )  

Vesse ls  f o r  I.H.C. Vesse ls  -- f o r  D.H.C.  , 

Y U R  average TOTAL 
number c a p a c i t y  (MT) number 

Source: Compedio E s t a d i s t i c o  Pesquero 1968-1977, Of i c ina  Secbor i a l  d e  
8e t ac l i s t i ca ,  M i n i s t e r i o  de  Pesqueria;  Anuarios E s t a d i s t i c o s  
Pesqueros 1978, 1980, Of i c ina  S e c t o r i a l  de E s t a d i s t i c a ,  Minis- 
t e r i o  3e Pesquer ia .  



Figure 1 

INFRAESTRUCTURA DE APOYO 
A LA PESOUERIA ARTESANAL 



Table G 

ZONES OF T!-!E ARTISAN FLEET (30.06.82) 

Landing C i t e s  Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone - 6 Tota l  
P 

Vessels  1,122 282 352 1,906 563 264 4,489 

---- . Types .of P-i-shing --- 
Cart ina  428 170 188 1,306 4 35 152 2,679 59 
P in ta  
Cerco 
Ar ras t r e  
E!ar i squera  

Hold Capacity by Rank(blT) - 
1/4 t o  1/2 46 

Zones: 1 Tumbes-Piura 4 Lima 
2 Lambayeque 5 I ca  
3 Ancash 6 Arequipa, Moquesia and Tacna 

Source: Oficina S e c t o r i a l  d e  Es tad i s t i c? ,  t l i n i s t e r i o  de Pesqueria.  



Extract ion 

The f i s h e r i e s  sec tor  i n  Peru is composed of f i v e  types of f i sh ing  

f l e e t s :  a r t i s a n  f i s h e r i e s ;  commercial f i s h e r i e s  f o r  d i r e c t  human consump- 

t ion ;  i n d u s t r i a l  f i s h e r i e s  f o r  i n d i r e c t  human consumption; deepwater 

t r a u l e r s  ( f l o t a  a r r a s t r e r a  de a l t u r a )  and off-shore t r awle r s  ( f l o t a  a r ras -  

t ~ e r a  cos t  era)  . 

Artisan f i s h e r i e s  have a d a i l y  ca tch  capaci ty  of 13,500 MT. Working 

200 days a year t h i s  sec to r  could catch 2'000,700 blT. However, i n  1981 

it caught only 96,000 MT of f i s h ,  or  3.5% of i t s  ava i l ab le  capacity.  In 

other words, t h e r e  i s  a 96.5% hold capaci ty  (capacidad de bodega)- a 
3 

2otent ia l 'which remains untapped. 

A t  p resen t , 'Pe ru  does not produce enough food t o  feed i ts  ohm popu- 

l a t i o n .  Fish a major source o f  animal p ro te in  and f i s h i n g  has been an 

iinportant element i n  t h e  Peruvian economy. However, f i s h i n g  has been 

mainly geared f 3 r  export.  The main species  caught i s  anchovy which i s  

used i n  i ts  e n t i r e t y  i n  t h e  fishmeal industry.  For a country with such 

a l a rge  f i s h i n g  sec to r ,  i n t e r n a l  consumption is  s t i l l  d e f i c i e n t .  In f a c t ,  

f i s h i n g  f o r  d i r e c t  human consumption has not  had t h e  importance t h a t  one 

would expect. Unt i l  recent  years it had been i n  a s t a t e  of neglect  due 
\ 4 

t o  t h e  lack of  e f f e c t i v e  ac t ion  on t h e  p a r t  of t h e  goverment. 

3 .  R,miro Cuevara, ''La i h d u s t r i a  pesquera y su  problematica", Colegio de 
Ingenieros del  Peru, Capitulo de Ingenieros Pesqueros, 1982. 

I 

4 .  I t  i s  only un-ril  1971' that  t h e  General Law of F i sher ies  s t a t e s  a s  i t s  
highest  p r i o r i t i e s ,  " to improve, expand, d i v e r s i f y  f i s h i n g  f o r  d i r e c t  
human consumption. 



The development of  t h e  f i s h e r i e s  s e c t o r  i n  t h e  pe r iod  1965-1970, 

as can be  oqserved i n  Table 7,  f i s h e r y  f o r  d i r e c t  human consumption 

was only 1.7% of t h e  t o t a l  a s  opposed t o  98.3% which was i n d u s t r i a l  

u se  (mainly fishmeal and canning f o r  expor t ) .  F i s h e r i e s  f o r  d i r e c t  

human consumption comprises t h e  e x t r a c t i o n  of f i s h  f o r  f r e s h  consump- 

t i o n  a s  well  a s  canned, f rozen  and s a l t e d .  

Table 7 

TOTAL LANDING FOR DIRECT AND INDIRECT HUMAN CONSUblPTION 
(metr ic  t ons )  

1 YEAR 

Source: Diagno.;tico d e l  Sec to r  Pesquero, Of ic ina  S e c t o r i a l  de  P l a n i f i -  
cacion,  Min i s t e r io  de Pesquer ia ,  Junio  1970; Informe E s t a d i s -  
t i c o  Arual d e l  Sec tor  Pesquero, Of ic ina  S e c t o r i a l  d e  P l a n i f i -  
cacion,  b l in i s t e r io  de  Pesquer ia ,  1982 

D i r .  1-1. C .  
I ,  

As Table 7 shows, t h e r e  has been an inprovement i n  t h e  r e t u r n s  

from t h e  f i she ry  due t o  goverment e f f o r t s  ainecl a t  provid ing  i n c e n t i v e s  

f o r  a l l  f i s h e r i e s  f o r  d i r e c t  consumption. Furthermore, t h e r e  has  been 

a r e d ~ . c t i o n  i n  t h e  u t i l i z a t i o n  o f  d i f f e r e n t  y p e s  o f  f i s h  f o r  human 

consumption by t h e  conserveras  t o  make f ishmeal .  More promising 

I 
131,524.5 1 .8  7'260,715.7 9822 7'392,240.2 100 
157,270.1 8'555,088.2 98.2 8 '712,358.3 100 
175,354.0 1 . 8  1 9'858,753.6 98.2 10'034,107.6 100 
155,514.0 1 . 5  '10 '284,888.0 98.5 10'440,402.0 100 
166,491.6 1 . 8  8'976,938.0 98.2 9'143,429;6 100 
185,381.2 1 . 5  12'295,698.1 '98.5 12'481,079.3 100 

% I n d i r .  H. C .  % TOTAL 

> 

% 



prospects  e x i s t  with respect  t o  t h e  case  of Peruvian hake (merluza) and 

other  cheap and t a s t y  f i s h  which have began t o  appear i n  l a r g e  quan t i t i e s .  

A high percentage of  t h e  hake ca tch  and of o ther  species  a r e  s t i l l  

i r responsibly  converted i n t o  fishmeal , but t h e r e  e x i s t s  a p o s s i b i l i t y  

t h a t  t h i s  s i t u a t i o n  could improve i f  t h e r e  was a more coherent  po l i cy  

and s t r i c t  control  over t h e  ca tch .  

Within the  Peruvian f i s h e r y  sec to r ,  f i sh ing  f o r  i n d i r e c t  human 

consumption i s  without doubt t h e  main e x t r a c t i v e  a c t i v i t y .  This is  

i l l u s t r a t e d  i n  Figure 2 f o r  t h e  years 1973-1981. The main resources 

f o r  t h i s  type of  f i s h i n g  a r e  both t h e  anchovy and t h e  sa rd ine .  For both 

resources i t  is  believed t h a t  present  catches represent  t h e  maximun 

sus ta inable  y i e l d .  

Figure 2 

FISH L.Al,%IKG FCR TliE YEARS 1973-1980 

v ; Ind i rec t  Conswnpt ion Direct  Consumption 

Source: Infome Estadis t ico  Anual del  Sector  Pesquero, Min i s te r io  de 
Pesqueria 1980, p.8. 



The s p e c t a c u l a r  growth of  t h e  anchovy i n d u s t r y  r a i s e d  conserns  

about o v e r f i s h i n g  t h e  r e sou rces .  In  o rde r  t o  avoid such  a p o s s i b i l i t y  

t h e  Peruvian government, wi th  t h e  a s s i s t a n c e  c f  UNDP (Spec ia l  Fund), 

e s t a b l i s h e d  t h e  I n s t i t u t o  d e l  bfar d e l  Peru- t h e  :.!arine I n s t i t u t e  (IMARPE) 

i n  1963 t o  c a r r y  out  s c i e n t i f i c  r e s e a r c h  of t h e  c o u n t r y ' s  marine r e sou rces .  

Subsequent s t u d i e s  and recommendations ( s e e  b i b l i o g r a p h i c a l  appendix) 

r e s u l t e d  i n  t h e  imposi t ion by t h e  Peruvian goverment o f  important  l i m i -  

t a t i o n s .  In  t h e  f i r s t  p lace ,  t h e  number o f  f i s h i n g  days p e r  year  were 

l i m i t e d  by "closed seasons" o r  vedas.  Other r e s t r i c t i o n s  have r e s u l t e d  
5 

i n  l i m i t a t i o n s  o f  t h e  volume t o  be landed each year .  

The c a t c h  of  anchovy m e r i t s  s ~ e c i a l  a t t e n t i o n  because it i s  t h e  

s p e c i e s  which has t h e  most s i g n i f i c a n t  economic impact i n  Peruvian 

f i s h i n g .  A s  mentioned above, i t s  average p a r t i c i p a t i o n  up u n t i l  1970 

i n  t h e  t o t a l  c a t c h  f o r  i n d i r e c t  human consumption was 99.8%. The t o t a l  

~ : a t c h  s i n c e  1970, a s  shown i n  F igure  3 ,  has  decreased cons ide rab ly .  As 
C 

c f  January 1981 IBlARPE es t imated  t h a t  t h e r e  was only  2 .5  MT o f  anchovy. 
-,-.------c --- -1 

Since 1978 IbfARPE has i n s i s t e d  on p r o h i b i t i n g  i t s  c a p t u r e  i n  o r d e r  t o  

ajroid i ts  e x t i n c t  ion.  

5 .  See f o r  example, IbiARPE, "Efectos  de  l a  pesca en e l  s tock  de  anchovetaf ' ,  
Informe 7,  1965; ISIARPE, "Panel of Expe r t s f  Report (1970) on t h e  Economic 
Effec ts  of A l t e r n a t i v e  Regulatory bleasures i n  t h e  Peruvian Anchoveta 
Fishery1!,  Bole t in  ( 1 6  , 1978.; '>Adios a l a  anchoveta?", E l  Cornercio,zomarzo, 
1983. 



P.P. [PESCA PERU) 

Figure  3 

LCWDIKG ACCORDING TO DESTINATION (MT) 1980 

0. E .  (Other e n t e r p r i s e s )  
e: Same a s  F igure  2 

The explos ive  growth o f  f i s h i n g  f o r  i n d i r e c t  human consumption has  

s i g n i f i c a n t l y  inf luenced  t h e  f i s h e r i e s  s e c t o r  c h a r a c t e r i z e d  by i t s  almost 

exc lus ive  dependence on t h e  c a p t u r e  of anchovy. Furthermore, t h i s  t y p e  

of  f i s h i n g  has been geared t o  a t t e n d  t h e  exc lus ive  needs o f  t h e  f ishmeal  

and f i s h  o i l  export  i n d u s t r y .  

Most of  t h e  Peruvian v e s s e l s  employed i n  anchovy f i s h i n g  a r e  c a l l e d  

pu r se - se ine r s  o r  bo l i che ra s .  "They a r e  so c a l l e d  because of t h e i r  n e t s  

which when extendcd i n t o  t h e  water t o  form a shal low c y l i n d e r ,  a r e  c losed  

a t  t h e  tmttdm i n  a mat te r  resembling t h e  p u l l i n g  of a d r m - s t ~ i n g  on an 

o ld  fashioned purse ."  
6 

F i n a l l y ,  t $ l e r  f i s h i n g  ( f l o t a  pesquera d e  a r r a s t r e  s o s t e r o )  c o n s i s t s  

mainly of transformed v e s s e l s ,  t h a t  is ,  bo l i che ra s  which have been converted 

and t h e r e f o r e  a r e  not  e f f i c i e n t l y  used. The f l o t a  a r r a s t r e r a  d e  a l t u r a  is 

6 .  Ednons, David C .  , "Rezaons U ~ d e r l y i n g  Development o f  t h e  Peruvian F ish ing  
. Indus t ry  i n  t h e  Post World Kar 'I1 Period", PhD d i s s e r t a t i o n ,  The American 
I ln ivers i ty ,  1972. 19. 



conposed o f  about 28 f i s h i n g  v e s s e l s  but  c u r i o u s l y  enough most o f  t h e  
- 

fishermen on board a r e  f o r e i g n e r s .  Both types  of f i s h i n g  methods have 
w- 

. ,  - 1 

been ha r sh ly  c r i t i c i z e d  because t h e y  dep reda te  t h e  s e a ' s  resources .  Both 

t ecn iques  have o f t e n  v i o l a t e d  t h e  law and do much of t h e  ove r f i sh ing .  

Table 6 

Des t ina t ion  

LAADING OF FIARINE RESOURCES ACCORDING TO DISTRIBUTION 
$thousands of FIT) 

D i rec t  Human Consumpti.on 
canned 
frozen 
s a l t e d  
f r e s h  

I n d i r e c t  Human Consun~ption 
Fishmeal and F i sh  o i l  

-- . 

Source: Balance d e l  Sec to r  Pesquero 1981, F I in i s t e r io  de  Pescuer ia ,  p.22 

Fish ing  Zones, F i s h i n ~ P o r t s  and Spec ies  - 

Marine r e s o u r c e s  a r e  n o t ,  o f  course ,  uniformly d i s t r i b u t e d  through- 

ou t  t h e  Peruvian c o a s t .  Accordingly, t h e  c o a s t a l  a r e a  is  div:y.ded i n t o  

r eg iona l  f i s h i n g  zones, o f  which t h e  most l u c r a t i v e  has  been Chicama and 

tiuacho (nor th  o f  Lima) i n  terms of  t o t a l  c a t c h .  The second i s  t h e  110 

a rea  ( i n  t h e  s o u t h ) .  Among t h e  most a c t i v e  p o r t s ,  Chimbote has  been 

h i s t o r i c a l l y  t h e  most important i n  terms o f  t o t a l  c a t c h  1anded; I lo  Qn 

t h e  south  i s  t h e  second most i n p o r t a n t ;  and Ca l l zo ,  Lima's p o r t  c i t y  i s  

t h i r d .  Chimbote has t h e  g r e a t e s t  number of f ishmeal  and process ing  p l a n t s  

i n  ope ra t ion  and Cal lao and Supe (no r th  of  Lima) a r e  second and t h i r d .  



The most important f i s h i n g  p o r t s  i n  volume o f  f i s h  landed, a r e :  

Ilo, Chimbote, Atico/La Planchada, Coishco, Matarani/Mollendo, P a i t a ,  

Cal lao  and Tambo de  Mora, i n  o rde r  of  importance, accord ing  t o  f i g u r e s  

Table 7 

LANDIMG PORTS I N  TERMS OF VOLU3lE OF CATCH 

Metric Tons 

I lo  
Chimbot e 
Atico/La Planchada 
Cishco 
Matarani/Mollendo 
P a i t a  
Pisco 
Ca l l ao  
Tambo de blora 

Source: "Imforme e s t a d i s t i c o  anual  d e l  s e c t o r  pesquero 
19S11', C f i c ina  S e c t o r i a l  de  E s t a d i s t i c a ,  M i n i s t e r i o  d e  
Pe-squeria,  1982, p .  7-8. 

The bulk of t h e  ca t ch  landed i n  t h e  p o r t s  o f  110, Atico/La Plan- 

chada and Natarani/Mollendo a r e  anchovy which i s  transformed i n t o  f i s h -  

meal i n  t h e  l o c a l  f a c t o r i e s .  The o t h e r  p o r t s  have landed s p e c i e s  o t h e r  

thim anchovy. The main reason f o r  t h i s  i s  t h e  migra t ion  o f  anchovy i n  

r e c e n t  yea r s  t o  t h e  cold waters  of  southern  Peru due t o  c l i m a t i c  changes 
7 

caused by t h e  phenomenon c a l l e d  ' ' E l  Nino" i n  t h e  n o r t h  of t h e  country.  

En terms of  t h e  s p e c i e s  landed i n  1981, Figure 4 g i v e s  a p i c t u r e  

of  t h e  situation. Note t h e  tremendous decrease  of anchovy and t h e  r e l a t i v e  

j m p ~ ~ t a n c e  today of  s a rd ine .  

7. "'El Nino" could be defined as an  invas ion  of  warm nu t r i en t -poor  water 
from time t o  t i n e  i n t o  t h e  e a s t e r n  e c u a t o r i a l  Pac i f i c .  For  more imfor- 
mation about " E l  Nino1' s e e  p.  



PERCENTAGE OF MAIN SPECIES LANDED I N  1981 

Source: Same a s  Table 7 

Vessels  and Gear 

Cap i t a l  requirements  f o r  t h e  b a s i c  ca tching  u n i t  - v e s s e l s  and gear-  

i s  on t h e  o rde r  of two- th i rds  of t h e  i n d u s t r y ' s  t o t a l  investment .  Boats 

have grown i n  size and d u r a b i l i t y .  During t h e  1960s t h e  growth o f  t h e  

number of f i s h i n g  v e s s e l s  was impressive.  Boats !lsed t o  be cons t ruc ted  

of wood; i n  1963 they  accounted f o r  80% of  t h e  r e g i s t e r e d  f l e e t .  The 

f i r s t  r e in fo rced  f i b e r g l a s s  boats  went i n t o  s e r v i c e  i n  1969. The predo- 

minant cons t ruc t ion  ma te r i a l  a t  t h e  moment i s  s t e e l ,  f o r  l a r g e  v e s s e l s ,  

but f i b e r g l a s s  is  becoming Fore widely used f o r  medium s i zeaboa t s .  Today 

almost a l l  bo l i che ras  a r e  meta l .  -- 



In t h e  mid 1950s nylon n e t s  began t o  r e p l a c e  t h e  e a s i l y  broken 

co t ton  one. In  a d d i t i o n  t o  marine engine and nylon n e t s ,  b o l i c h e r a s  

are now equipped wi th  r a d i o ,  an echo sounder f o r  f i nd ing  f i s h ,  a power 

b loc  f o r  r e t r a c t i n g  t h e  n e t ,  a pump f o r  t r a n s f e r i n g  t h e  f i s h  from t h e  

net t o  t h e  hold;  none o f  t h e s e  was s tandard  equipment i n  1950s. 

Bolicheras ,  which a r e  common i n  Peru, u t i l i z e  one o f  t h e  most - 
product ive  f i s h i n g  t ecn iques  i n  t h e  world i n  terms o f  c a t c h  weight. 

The l a r g e  boa t s  used t o  c a t c h  anchovy a r e  about 95 f e e t  i n  l eng th  wi th  

a hold c a p a c i t y  o f  b e t ~ e e n  180 and 350 me t r i c  t o n s  of  f i s h .  The most 

commonly used boa t s  a r e  65 f e e t  o r  s l i g h t l y  more i n  l eng th  wi th  a c a p a c i t y  

f o r  about 120 MT of  f i s h .  There a r e  o t h e r  methods of  f i s h i n g  such a s  

t rawl ing .  Bol icheras  a r e  n o t ,  however, t h e  only  t y p e  c r a f t  used by 

Peruvian fishermen. O f  t h e  e i g h t  o r i g i n a l  models o f  water  t r a n s p o r t a t i o n  

recorded i n  h i s t o r y ,  f o u r  a r e  s t i l l  i n  u se  i n  v a r i o u s  degres  a long  t h e  

Peruvian c o a s t .  The most common a r e  t h e  reed  bundle f l o a t s  o r  C a b a l l i t o s  

de t o t o r a  and log  r a f t s .  bfore modern v e s s e l s  a r e  employed i n  commercial 

whaling, shrimping o r  f i s h i n g  f o r  o t h e r  spec i e s .  

Processing o r  I n d u s t r i a l i z a t i o n  -- of - Fish ing  

The d i s t r i b u t i o n  o f  f i s h i n g  f o r  i n d u s t r i a l  use  i s  shown i n  Table 8 

i n  me t r i c  t o n s  and Figure  5 i n  terms o f  percentages .  



Table 8 - 
TRANSFORMATION OF HIDROBIOLOGICAL PRODUCTS ACCORDING TO TYPES OF PRODUCTS (MT)- 1979-1981 

--- ---pa 

Transformation o f  14ydrobiological Products  (NT) -- 
Type o f  Product - 

1979 1980 1981 - 
TOTAL 1'043.458 793.722 759.649 

I.  Transformation o f  Marine F i s h e r i e s  1'039,764 790,840 755,968 
1. Direc t  IIuman Consun~pt ion  220,750 252,597 200,190 

canned f i s h  and s h e l l  f i s h  85,098 140,526 140,055 
f rozen  f i s h  and s h e l l  f i s h  116,745 97,047 44,700 
f rozen  whale 6 cacha lo t e  1,431 889 1,242 
cured f i s h  17,012 13,861. 13,896 
o t h e r  t ypes  of ce taceos l  464 274 297 

2. Nonfood consumption 
Whale o i l  
cacha lo t  e sperm 
o t h e r  ce t aceos  

3. I n d i r e c t  Human Consumption 816,702 
fishmeal [ P.P.) 485,140 
f ishmeal  from o t h e r  s p e c i e s  6 l e f tove r s (pE)  202,813 
ce taceos  meal 1,251 
f i s h  c rude  o j  1 (PP) 101,498 
F i sh  crilde o i l  (OE) 26,000 
semi-ref ined f i s h  o i l  (P.P.) 109,950 
semi-ref ined f j s h  o i l  (O.E.)  14,876 
f a t t y  a c i d s  (P  .P.) 8,046 
f a t t y  a c i d s  (O.E.) 5,806 

1. whole and cacha lo t e  meat. 
P . P .  [PESCA PERU) 

O . E .  (Other e n t e r p r i s e s )  
Source: 'lfnforme E s t a d i s t i c u  Anual del  S e c t o r  Pesquero, 19811f, Of ic ina  s e c t o r i a l  de P l an i f i cac i6n  

M i n i s t e r i o  d e  PesqucrTa, 1982. 



Figure  5 

?RXYSFCRbIATION FCR INDUSTRIAL DESTINATION ACCORDING TO PERCENTAGE PARTICIPATION: 

Source: Informe e s t a d i s t i c o  anual  d e l  s e c t o r  pesquero 1981, Of i c ina  Secto 
. r i a l  de E s t a d i s t i c a ,  M i n i s t e r i o  de Pesquerza, 1982. 

A! Preserva t ion  of  F ish  

The t h r e e  most commonl?r used types  o f  p re se rva t ion  a r e  f r eez ing ,  

c u n i n g  and s a l t i n g .  Freezing f i s h  has increased  du r ing  t h e  l a s t  decade 

but over t h e  l a s t  t h r e e  yea r s  it has began t o  d e c l i n e  r a p i d l y .  The main 

spec i e s  which a r e  f rozen  a r e :  hake, j u r e l ,  s a rd ine ,  mackarel ( c a b a l l a ) ,  

coj inova and sk ip j ack .  : This  i n d u s t r y  is represented  by 31 process ing  

p l a n t s  o r  f a c t o r i e s  and 7 t r a w l e r s  p rope r ly  equipped. Frozen f i s h e r y  
1 

produc r s  i n  t h e  form o f '  convenient food so ld  i n  consumer packs through 
I 

superoarke ts  and EPSEP k iosks  have begun t o  f i n d  n grok-ing acceptance.  
I 

Powever, t h e  marketing df t h e s e  products  i s  r e s t r i c t e d  t o  t h e  h igher  

incone groups where app ropr i a t e  r e t a i l  f a c i l i t i e s  a r e  a v a i l a b l e .  Furthey- 



more, EPSEP's d i s t r i b u t i o n  o u t l e t s ,  which a r e  supposed t o  s e l l  f i s h  a t  

cheaper p r i c e s ,  have become i n o p e r a t i v e .  

The canning i n d u s t r y  i s  r ep resen ted  by 78 p l a n t s .  The i n s t a l l e d  

c a p a c i t y  of t h e  i n d u s t r y  u n t i l  1980 was only  40%. Only a  small  n~unber 

of them have adequate  i n s t a l l a t i o n s  f o r  q u a l i t y  c o n t r o l  and t h e  u s e  o f  

advanced t echno log ica l  p roces ses .  F i s h  canning is  no t  t o o  popular  

bacause of  t h e  h igh  c o s t  o f  t i n  p l a t e  r equ i r ed  f o r  t h e  con ta ine r s .  The 

c o s t  o f  t h e  c o n t a i n e r s  can be g r e a t e r  than  t h a t  of t h e  c o n t e n t s .  The 

f i s h  canning i n d u s t r y  has been mainly s e t  up f o r  t h e  export  market,  

p a r t i c u l a r l y  t u n a  and s a r d i n e s .  

The s a l t i n g  o f  f i s h  i s  only  p r a c t i c e d  on a commercial s c a l e  a t  a  

few p o r t s .  The main spe,cies  processed  a r e  bon i to ,  nrackarel, sawbrick 

and anchovy. Sa l t ed  f i s h  i s  n o t  ve ry  popular  i n  Peru; n o s t  o f  it i s  

produced f o r  expor t .  

Although t h e r e  has  been a s t eady  developn~?nt  o f  food f i s h  process ing  

i n d u s t r y  f o r  t h e  domestic market t h e  g r e a t e s t  s t i n u l u s  has  come from 

export  p o s s i b i l i t i e s  such a s  canned tuna ,  bonit .1,  s a r d i n e s  and frozen f i s h .  

B) The Fishmeal Indust?)' 

Corrmercial producdion o f  fishrneal began i n  1947 when 474 MT were 

exported,  manufactured !from r e s i d u e s  o f  f i s h  canning. The r a p i d  growth 

of  fishmeal product ion  \(see Table 2 ) -  which served a s  a b a s i s  f o r  t h e  
1 

growth of Peruvian f i s h i n g  a s  a whole- was due almost exc lus ive ly  t o  t h e  



enterpreneursh ip  of Per t~vian  i n d u s t r i a l i s t s .  Foreign c a p i t a l  and t ech -  

nology, a l though they  con t r ibu ted  t o  i ts development, had a secondary 

r o l e .  

Only i n  t h e  e a r l y  1960s, due t o  t h e  f i n a n c i a l  c r i s i s  brought about 

by overproduct ion,  d i d  fo re ign  companies come i n t o  t h e  p i c t u r e  i n  any 

important way. Firsms l i k e  Ralston Purina,  I n t e r n a t i o n a l  P ro t e ins ,  Van 

Camp, Heina Inc . ,  Harvey Smith, and o t h e r s  I bought a l r eady  e x i s t i n g  

concerns which they  had modernized and equipped, a l though without i n t r o -  

8 
ducing any new t e c h m l o g y .  

''Reduction of anbhovy ( t h e  pr ir iary d e r i v a t i v e )  t o  f ishmeal  i s  

achieved e s s e n t i a l l y  by cooking p re s s ing ,  dry ing  and m i l l i n g  t h e  f i s h  

u n t i l  a dry  meal i s  obta ined .  Most of  t h e  l i q u i d  e x t r a c t e d  i n  t h e  p roces s  

i s  recycled t o  improve t h e  q u a l i t y  of t h e  meal; another  p a r t  i s  r e t a i n e d  
9 

a s  f i s h  o i l v .  

According t o  Table 9 it shows t h a t  t h e  sus t a ined  and con-tinued 

growth reached its h ighes t  l e v e l  i n  1970. Ever s i n c e  1970 it had decreased 

tremendously and reached only  1,225.0 i n  1981. F igure  6 shows t h i s  d e c l i n e  

dur ing  t h e  l a s t  decade. 

8 .  About 73% of a l l  t h e  f ishmeal  and o i l  produced i n  1968 was accounted f o r  
by 26 firws. Cf t h e  f o u r  l a r g e s t  two were Peruvian -Luis Banchero and 
Arturo Madueno and two :were American - I n t e r n a t i o n a l  P ro t e ins  and Heinz. 
About 40% of a l l  f ishmeal was produced by fo re ign  c o n t r o l l e d  companies, 
o r  co.npanies with joint!  olvnership. See f o r  i n s t ance ,  H.  Espinoza, Concen- 
tracio'n d e l  poder econdnico y motivacioil e n g r e s a r i a l :  e l  caso d e l  s e c t o r  
Desauero, Institute de  l lnvest igaciones ~ c o n ~ m i c a s ,  Universidad Nacional -- - 
Federico V i l l a r r e a l ,  1965; a l s o  Jo rge  @ro?a ,  ' 'Harina d e  pescado e i n d u s t r i a :  
1945-1960", Er tudios  ------ Andinos 17-18, 1981. 

9 .  Edmons, Gp: c i t . .  p.22. 



Table 9 

TOTAL CATCH OF ANCHOVY 1970-1980 

Year MT Other Species  

Source: F.  Guevara, ''La i n d u s t r i a  pesquer ia  y su problematican,  
Colegio de Ingenieros  del Peru', Capi tu lo  de ingen ie ros  pesqueros, 
1982. 

Figure 6 

COMPARISON OF TRENDS I N  ANCHOVY CATCH TO OTHER SPECIES 

Source: Balance d e l  s e c t o r  Pesquero 1981, Min i s t e r io  de Pesqueria ,  p.20 



In  s p i t e  o f  t h e  r a p i d  d e c l i n e  i n  t h e  cap tu re  of anchovy dur ing  t h e  

1970s towards t h e  end o f  t h e  decade Peru was an important s u p p l i e r  o f  

fishmeal t o  t h e  world market.  This  is shown i n  Table 10. 

Table 10 

MAIN EXPORTERS OF FISHMEAL I N  THE WORLD 

Peru 594,100 447,25 484,752 
Norway 415,500 461,557 283,741 
Ch i l e  198,800 204,207 277,438 
Denmark 301,700 269,996 251,574 
Thai 1 and 49,083 78,841 102,263 

Source: Saxae a s  Table 9 

Although anchovy has been used i n  t h e  p a s t  a s  animal feed,  t h e r e  

a r e  i n d i c a t i o n s  t h a t  some day it w i l l  be  used on a l a r g e  s c a l e  f o r  humans. 
r-. --- - \ 

-----_c - 
I t  has a high p r o t e i n  content  (approximately 65%) and numerous v i tamins ,  

10 
rliinerals and o the r  n u t r i e n t s .  During t h e  l a s t  decade e f f o r t s  have 

been mounted a t  r e sea rch  i n s t i t u t e s  t o  improve and d i v e r s i f y  f i s h  food 

fo r  human consumption. There i s ' s p e c i a l  conce1.n because ma lnu t r i t i on  

is s t i l l  q u i t e  a s e r i o u s  problems i n  s p i t e  of  t h e  abundance o f  e d i b l e  

marine nutr iment .  

,-) Technical Change 

Ar, important a s i e c t  which has con t r ibu ted  heavi ly  t o  t h e  f i s h i n g  

indus t ry  was technologi 'cal change and advancement. Three of t h e  major 

technological  innovat idns r e spons ib le  f o r  t h i s  progress  were: mechanization, 
i 

10. II . R .  ~ l f e r ,  E t  . a l .  ,"The Nutr ien t  Content o f  Peruvian Anchovy Fishmeal 
Evaluated by Chemical Methods", Feeds tu f f s ,  Vol 40, August 31, 1968. 



echo equipment, and t h e  advent  o f  s y n t h e t i c  f i b e r s .  

The f i r s t  was t h e  power handling of f i s h i n g  gea r  and mechanical 

propulsion of t h e  c r a f t  i t s e l f .  A second aspec t  which inf luenced modern 

f i s h i n g  was e l e c t r o n i c  and echo - -- sounding and echo ranging  equipment. - - \ -- -- 

Using nylon n e t s  i n s t ead  of c l o t h  was a l s o  a c r u c i a l  innovat ion  -- a 

major c o n t r i b u t i o n  t o  t h e  development o f  t h e  f i s h i n g  i n d u s t r y .  

Tne reduct ion  process  f o r  f ishmeal  a.nd f i s h  o i l  was a l s o  a n  

e s s e n t i a l  development. Advances have been made i n  methods t o  inprove 

t h e  t ransformat ion  process  f o r  making f ishmeal  and f i s h  o i l ,  which r e s u l t  

i n  b e t t e r  q u a l i t y  products  and g r e a t e r  y i e l d s .  Another t echno log ica l  

innovat ion  was t h e  development of t h e  f i s h  pump t o  move l a r g e  q u a n t i t i e s  

o f  f i s h  i n  and ' ~ u t  of  t h e  boat  without damaging t h e  f i s h .  Another 

important  innovat ion was t h a t  of  "pe l l e t i z ing1 '  f i shmeal .  By conver t ing  

f i s h n ~ e a l  i n t o  p e l l e t s  t h e r e  i s  l e s s  l o s s  of f i n e  p a r t i c l e s ,  handl ing  i s  

e a s i e r  and s t o r a g e  space i s  saved. According t o  Edmons, " these and o t h e r  

innovat ions which served t o  f a c i l i t a t e  t h e  development o f  t h e  induskry,  
11 

mainly through c o s t  r educ t ions ,  were a l s o  uniquely Peruvian i n  or ig in" .  

Thus, technologica l  innovat ions  have been important  a s  a c a t a l y s t  

i n  f a c i l i t z i t i n g  deve lo~men t  o f  t h e  indus t ry .  The po in t  i s  t h a t  t h e s e  

developments c l e a r l y  served t o  f a c i l i t a t e  t h e  exparlsion o f  t h e  i n d u s t r y .  



Commercialization 

The commercial izat ion o f  f i s h e r y  products  i s  mainly based on t h e  

s a l e  of  s e a  products  (99%) and t h e  r e s t  (1%) corresponds t o  products  

from c o n t i n e n t a l  waters .  

A t  t h e  end o f  1981 t h e  l e v e l  o f  s a l e s  was 763,882 MT, of which 

44.6% was s o l d  i n  t h e  i n t e r n a l  market and 53.4% was s e n t  abroad.  This  

s i t u a t i o n  i n d i c a t e s  t h a t  t h e  product ive  s t r u c t u r e  of t h e  f i s h i n g  s e c t o r  

i s  mainly geared f o r  expor t .  This  i s  s o  d e s p i t e  t h e  dec rease  i n  expor ts  

from t h e  previous  yea r  by 29 .2%.  

A s  Table 11 shows, t h e  supply o f  f i s h e r y  products  i n  t h e  i n t e r n a l  

market i s  mainly conposed of products  f o r  d i r e c t  human consumption o f  

which more than  two-thirds  i s  f r e s h  f i s h .  On t h e  o t h e r  hand, t h e  supply 

of  f i s h  products  devoted t o  expor t s  i s  sti l l  mainly composed o f  f ishmeal  

(72% f o r  1981),  a l though t h e r e  Iias been an i n c r e a s e  o f  canned products .  

F i n a l l y ,  Table 12 shows t h e  f o r e i g n  exchange ea rn ings  from expor ts  

of  f i s h e r y  products  Bnd Figure 7 shows t h e  expor t  o f  t h e s e  products  broken 

dohn i n t o  t h o s e  des t ined  f o r  d i r e c t  human consumption and t h o s e  f o r  i n -  
! 

d i r e c t  human consumption. 



Table 11 

DESTINATION OF FISHERY PRODUCTION ACCORDING TO ECONOblIC ACTIVITY 
CMT) 

A c t i v i t y  1978 1979 1980 198 1 

INTERNAL MARKET . 374.0 443.5 369.5 355.4 

Direc t  Human Consumption 224.0 229.0 222.1 225.2 
- canned 23.6 24.6 38.0 31.7 
- f rozen  f i s h  8 . 1  10.7 14.4 9.6 
- cured ( s a l t e d )  10.1 11.1 8.6 11.0 
- f r e s h  182.2 182.6 161.1 172.9 

I n d i r e c t  Human Consumption 150.0 214.5 147.4 130.2 
- f ishmeal  74.5 94.7 58.7 51.2 
- crude 6 semiref ined  o i l  74.2 119.6 87.5 78.8 
- f a t t y  a c i d s  1 . 3  0.2 1.2 0.2 

EXTERNAL MARKET 579.1 867.4 572.3 406.0 

Di rec t  Human Consumption 107.1 140.3 147.6 112.0 
- t .  canned 45.6 40.4 80.2 85.0 
- f rozen  60.6 90.4 65.3 25.0 
- cured 0 .9  9.5 2 .1  2.0 

I n d i r e c t  Human Consumption 472.0 727.1 424.7 294.0 
- f ishmeal  472.0 657.2 416.4 285.0 
- crude and semiref ined  o i l  - 56.0 - 9.0 
- a c i d s  - 13.9 8.3 @A 1 

Source: Balance d e l  s e c t o r  pesquero 1981, Of i c ina  S e c t o r i a l  d e  Esta-  
d i s t i c a ,  Minis te rho  de  Pesqueria ,  1982. 

Table 12 

Source: ?demoria 1981, $anco Cen t r a l  de  Reserva 
I 

FOREIGN EXCHANGE EARNINGS FOR EXPORTS OF FISHERY PRODUCTS 
(thousands of d o l l a r s )  

Fishmeal 
F i sh  o i l  
Frozen f i s h  I 
Canned 
Other 1 

I 

Tota l  
I 

1978 

183,000 
2,200 

36,100 
38,300 

-- 3,300 

262,900 

1979 

222,400 
22,000 

1980 

192,000 
3,500 

1981 

193,600 
0.7 

21,700 
139,800 

27,200 

383,000 

33,100 1 30,200 
80,000 1 89,500 

6,900 13,  C O O  -- 
364,400 328, 800 i 



Figure  7 

EXPORT OF FISHERY PRODUCTS I N  METRIC TONS 1973-1981 

900 n 

0 1973 1974 1975 1976 1977 1978 1979 1980 1981 (YEARS] 

m d i r e c t  consumption 

Source: Sane a s  Table 5 d i n d i r e c t  consumption 

A) Present  Consumption P a t t e r n s  

F i sh  food consumption i n  Peru -13.8 k i l o s  per  year-  i s  not  very 

h igh  compared with t r a d i t i o n a l  f i s h i n g  c o u n t r i e s  (Japan, Norway, Por tugal ) ,  I 

i 

but  may be oompxred favorably  wi th  o t h e r  La t in  American c o u n t r i e s .  This  

is. s u r p r i s i n g  in  l i g h t  of  t h e  r i c h n e s s  o f  Peru's marine r e sources .  The 
I 
i 

low l e v e l  o f  conjumption i s  due t o  a  number o f  f a c t o r s :  among o t h e r s  are 

t h e  i n e f f i c i e n c y  o f  t h e  d i s t r i b u t i o n  network. 

The most common method o f  d i s t r i b u t i n g  t h e  domestic landings  

I 
intended f o r  human nonsumption i s  f r e s h  f i s h  marketing. Consumption 

p a t t e r n s  a r e  charac tee ized  by r e l a t i v e l y  high consumption i n  c o a s t a l  

a r e a s  and l a r g e  urban y e n t e r s .  For example, i n  Lima f i s h  consumption 

i s  more than t h r e e  times t h e  n a t i o n a l  average.  Poor p r a c t i c e s  o f  
I 

handling and d i s t r i b u t i o n ,  as wel l  a s  inadequate f a c i l i t i e s ,  s eve re ly  



r e s t r i c t  t h e  marketing o f  f r e s h  f i s h .  Consmption is low i n  many a reas  

because f i s h  i s  e i t h e r  completely unava i l ab le  o r  i s  on ly  a v a i l a b l e  a t  

exhorb i t an t  p r i c e s .  

The comparat ively high p r i c e . o f  f i s h  i n  r e l a t i o n  t o  meat has 

i n h i b i t e d  t h e  expansion o f  f i s h  consumption i n  a count ry  where a na t ional  

t a s t e  f o r  f i s h  and f i s h e r y  products  has  been slow t o  develop.  The 

more pppular  s p e c i e s ,  such a s  corv ina ,  f lounder  and coj inova  a r e  sold 
- - 

a t  approximately t h e  s=e p r i c e s  a s  meat i s  s o l d  f o r .  Condit ions were -- -_ _ I -_ _ - - - - - -- 

d i f f e r e n t  i n  t h e  middle and l a t e  70s when f i s h  was g e n e r a l l y  ava i l ab le ,  

p r i c e s  were c o n t r o l l e d ,  and t h e  goverment was c u l t i v a t i n g  a favorable  

a t t i t u d e  on t h e  p a r t  of customers towards f i s h  consumption. 

On t h e  o t h e r  hand, t h e r e  a r e  d i s t i n c t  p re fe rences  amoqgst t h e  

f i s h  consuming p u b l i c  f o r  c e r t a i n  f i s h  spec ie s ,  and it h a s  been d i f f i c u l t  

t o  f i n d  an o u t l e t  f o r  t h e  more abundant s p e c i e s  ( f o r  example j u r e l ) .  

Since t h e  l a t t e r  gene ra l ly  o f f e r  t h e  g r e a t e s t  p o t e n t i a l  f o r  production 

inc reases ,  it r e q u i r e s  p a r t i c u l a r  e f f o r t  t o  in t roduce  them i n t o  t h e  

market i n  s u i t a b l e  and a t t r a c t i v e  form, and a t  p r i c e s  conmensurate with 

t h e  l imi t ed  purchasing power o f  t h e  l a r g e r  p a r t  o f  t h e  populz.tion. 

As ye t  t h e  cons~unption of f rozen  f i s h  is  minimal, a l though it i s  

gradual ly  becoming more popular i n  t h e  urban c e n t e r s  . Although t h e r e  

i s  s i g n i f i c a n t  product ion of  canned f i s h ,  t h i s  i s  mainly used f o r  export .  
I 

Attempts t o  develob o the r  products  such a s  f i s h  sausages ,  hamburgers 

and o t h e r - t y p e s  of  f i s h  foods have had promising r e s u l t s .  Experimental 



product ion o f  sausages, hambdrgers, f i s h  cakes and o t h e r  products  at  

t h e  I n s t i t u t o  Tecnologico Pesquero (ITP) g ive  q u i t e  an accep tab le  

product .  Work on product development i s  a l s o  being c a r r i e d  out  a t  some 

u n i v e r s i t i e s .  There have a l s o  been important developments i n  adding - _  -- 
f i s h  p r o t e i n  concent ra te  t o  products .  These e f f o r t s  r e q u i r e  f u r t h e r  
/ -'------- -- 

follow-up by market acceptance t e s t i n g .  Technological i n v e s t i g a t i o n s  

on product development w i l l  have t o  be c l o s e l y  l inked  w i t h  developing 

a marketing program. 

'a) Estimated Future Demand 

Estiniated f u t u r e  demand f o r  f i s h  f o r  human consumption is based 

on expected t r e n d s  i n  income and popula t ion  growth. Demand consumption 

of  f i s h  could be r a i s e d  t o  h igher  l e v e l s  by reducing its p r i c e  r e l a t i v e  

to o the r  food commodities and by inc raes ing  i t s  a v a i l a b i l i t y .  Only few 

efforts have been made towards removing t h e  shortcomings i n  p resen t  

d i s t r i b u t i o n  systems, and a t  developing new approaches t o  f i s h  u t i l i z a t i o n  

azd marketing. 

The p r i c e s  consumers have t o  pay f o r  f r e s h  f i s h  a r e  s t r o n g l y  inf luenced 

by t h e  s t r u c t u r e  and o rgan iza t ion  of i t s  d i s t r i b u t i o n .  Th i s  becomes 

inmediately apparent  i f  one compares t h i s  p r i c e  w i t 1 1  what t h e  f i s h e n a n  
I 

r e ce ives  f o r  h i s  ca tch .  He o f t e n  indeed r ece ives  onl!; a m a l l  f r a c t i o n  

of consumers' expendithres ,  while  a t  t h e  same t ime t h e  h igh  marketing 
I -- 

margins o f t e n  do not  s'eem t o  bear  any corpar i son  with t h e  a c t u a l  s e r v i c e s  
u L 

given  by t h e  intermediary l i n k s .  The c o s t s  a r e  h igh  because o f  inadequacies 
/ 



of marketing f a c i l i t i e s  f o r  handling,  s to rage ,  t r a n s p o r t  and because of 

i n e f f i c i e n c i e s  i n  marketing methods which cause l o s s  through waste and 

d e t e r i o r a t i o n  i n  q u a l i t y ,  which i n c r e a s e  t h e  marketing r i s k s .  Invest-  

ments i n  equipment and f a c i l i t i e s  r equ i red  f o r  proper  handling,  s to rage  

and d i s t r i b u t i o n  o f  f r e s h  f i s h  w i l l  l ead  t o  reduced market ing c o s t s  

p e r  u n i t  o f  throughput ,  provided an  appropr i a t e  a s e  is made o f  them. 

The development o f  an i n d u s t r i a l  f i s h e r y  w i l l  a l s o  involve  marketing 

on an i n t e r n a t i o n a l  s ca l e ;  t h i s  poses a d i f f e r e n t  s e t  o f  problems, s t a r t i n g  

with handling and p rese rva t ion  of  f i s h  on board, t o  r e t a i l i n g  t o  t h e  

f i n a l  customer. 

Fish O i l  

I 

During t h e  l a s t  t h r e e  decades, t h e  most important  and expanding I 

animal o i l  product ion d e r i v e s  from f i s h .  Th? t echno log ica l  development I 
I 

of f i s h  o i l  f o r  human consumption i n  Peru c o r s t i t u t e s  a s i g n i f i c a n t  

con t r ibu t ion  of  p rocess  innovat ion.  I ts  u s e  began i n  1951 and production 

grew along with t h e  volume of anchovy caught and t h e  product ion o f  f i s h -  

meal. The development achieved by t h e  f ' ishneal  i n d u s t r y  brought an 

inc rease  i n  t h e  product ion of  o i l ,  which used  t o  be  s o l d  a t  very  low 

p r i c e s .  

From 1968 onwards !a no tab le  u s e  of  f i s h  i n  t h e  product ion of o i l s  

I and f a t s  began t o  t a k e  p l ace .  Before 1968, f i s h  o i l  was exported and 

I 
increased l o c a l  u t i l i z k t i o n  began t o  be implemented a s  s r e s u l t  of  a 

I 

r i s e  i n  p r i c e s  of imported inpu t s  and t h e  cheaper  c o s t  o f  f i s h  o i l  



12. 
production (about 40 percent  l e s s ]  . But t h e  product ion o f  f i s h  o i l  

had been i n  p r i v a t e  hands and i n  1971 it was taken  over  by t h e  S ta t e .  

In  1973, t h e  S t a t e  e n t e r p r i s e  PESCA PERU was c rea t ed .  The m i l i t a r y  

regime then i n  power had granted t h e  S t a t e  a d e c i s i v e  r o l e  i n  investment 

ownership and r a t i o n a l i z a t i o n  of  product ion.  By 1974, t h e  production 

o f  f i s h  o i l  reached 70% o f  t h e  n a t i o n a l  product ion o f  c rude  o i l s .  

Between 1968-74, t h e  product ion of crude o i l  grew a t  a r a t e  of 

7 . 7 9  and i t s  use not  only began t o  s u b s t i t u t e  f o r  imports  bu t  a l s o  f o r  

t h e  i n t e r n a f ~ p r o d u c t i o n  o f  animal f a t s .  F i sh  o i l  was f i r s t  used i n  

t h e  product ion of shor ten ing  and l a t e r  i n  l a r g e  q u a n t i t i e s  i n  t h e  pro- 

duct ion  o f  compound o i l  as well a s  i n  making margarine. Research s t u d i e s  

have been condueted over t h e  p a s t  t h r e e  decades on its p o s s i b l e  mixtures 

with vegetable  o i l s  t o  be u t i l i z e d  f o r  human consumption. Eirst, t h e s e  

s t u d i e s  were c a r r i e d  out a t  t h e  I n s t i t u t o  de  Nutr icion and subsequently 

a t  t h e  I n s t i t u t o  de  Inves t igac ion  Tecnologica y de  Normas Tecnicas(1TINTEC) 

has  played a s i g n i f i c a n t  r o l e  i n  f ind ing  ways t o  improve the techniques 

u t i l i z e d  i n  t h e  process  of f i s h  o i l  product ion.  These s t u d i e s ,  among 

o the r  th ings ,  have analyzed t h e  u t i l i z a t i o n  o f  modified l i q u i d  f i s h  o i l  

t ak ing  i n t o  cons ide ra t ion  i t s  d i g e s t i v e ,  metabolic ,  and t o x i c  e f f e c t s .  

F ish  o i l  i s  produced e n t i r e l y  by t h e  govement  e n t e r p r i s e  PESCA 
i 

PERU. I t s  p.roduction has been s u b j e c t  t o  v a r i a t i o n s  i n  t h e  f i s h  ca t ch .  

A s  can be seen i n    able 13, t h e  product ion of  o i l  increased  from 292,280 MT 

I i n  1968 t o  498,906 MT.in 1971 . In  1373 a s  a r e s u l t  o f  t h e  c r i s i s  caused 

i 
by " E l  Nino" phenomengn, product ion decreased t o  39,857 FIT. Although 

1 2 .  I t  should be noted t h a t  f i s h  o i l  i s  cheaper but process ing  c o s t  t o  make 
t h e  f i n a l  product i s  more expensive. 



t h e  product ion of  f i s h  o i l  increased  s u b s t a n t i a l l y  i n  t h e  following 

yea r s  it once aga in  decreased i n  1979 t o  100,000 MT an2 t o  60,000 b1T 

i n  1980, a s  shown i n  Table 13. I t  i s  be l ieved  t h a t  t h e s e  f l u c t u a t i o n s  

were caused by c l i m a t i c  changes a s  well  a s  over f ihhing  which has a t  

t imes s u b s t a n t i a l l y  exhausted t h i s  n a t u r a l  resouce making it d i f f i c u l t  

t o  b r i n g  up product ion t o  previous  l e v e l s .  

Table 1 3  

PRODUCTION, INTERNAL CONS~IPTION AND EXPORTS OF FISH OIL 1965-74 (MT) 

Product ion. 124880 146708 291819 292280 148839 310765 408901 219766 39857 212428 

Export s 137482 87416 192851 310585 154473 198222 261374 290902 1 O C  72790 

% of product ion 110.1 59.6 66 .1  106.3 103.7 63.8 63.9 132.4 0.3 34.3 

In t e rna l  consumption - - - 42045 55273 36276 48407 57470 60821 84765 

- crude - - - 19460 55273 36276 46379 39970 13449 8795 
- (%) - - - (46.3) (100) (100) (95.8) (69.5) (22 . l ) f10 .4)  
- sen i r e f ined  - - - 10663 - - 452 11043 46365 74901 
- (%) - - - (25.4) - - (0.9)  (19.2) (76.2) (88.4) 
- o the r  types  - - - 11922 - - 1576 6457 1007 1069 

- (%) - - - (28.3) - - (3.3) (11.3) (1.7) (1.2) ' 

- % of  product ion - - - (14.4) (37.1) (11.7) (11.8) (26.2) (252.6)(39.9) 

- 
Source: Conpendio E s t a d i s t i c o  Pesquero, 1965-1974, 1976. 

! 



Table 14 

PRODUCTION AND COMMERCIALIZATION OF FISH O I L  (NT) 

S a l e s  t o  
Year Fish  Catch Fishmeal Crude o i l  I n t e r n a l  Export (US$) 

Market 

Source: b i in i s t e r io  de ~ e s q u e r i a ,  Compendio Es tar l i s t ico  Pesquero, 1968- 
1977; .4nuario e s t a d i s t i c o  Pesquero, 1971:; Imforme E s t a d i s t i c o  
A>ual d e l  Sec tor  Pesquero 1981, Of ic ina  S e c t o r i a l  d e  E s t a d i s t i c a .  



The use of semirefined f i s h  o i l  has  been o r i e n t e d  towards 

ob ta in ing  two in termedia te  products  of t e c h n i c a l  and economic s i g n i f i c a n c e  

f o r  t h e  indus t ry :  hydrogenated o i l  f o r  t h e  e l abora t ion  of compound s h o r t -  

ening and modified l i q u i d  f i s h  o i l  t o  o b t a i n  compound o i l .  In  1974, 

t o t a l  product ion of modified l i q u i d  f i s h  o i l  was 65,690 MT rep resen t ing  

n e a r l y  70% of  t h e  t o t a l  product ion o f  n a t i o n a l  raw m a t e r i a l s  f o r  t h e  

e d i b l e  o i l s  and f a t s  i ndus t ry .  A t  f i r s t ,  f i s h  o i l  used t o  be mixed 

with 70% vegetable  o i l  f o r  human conswnption but a t  p r e s e n t  i t  accounts  

f o r  50% i n  compound o i l .  As a  r e s u l t  of improvements i n  process ing  

and o f  i t s  e f f e c t  i n  human consumption. Other products  such a s  sho r t en ing  

f o r  bread making,contain 100% modified l i q u i d  f i s h  o i l ,  and compound 

shor ten ing  so ld  i n  bulk o r  packed c o n t a i n s  95% f i s h  o i l .  In  a d d i t i o n ,  

f i s h  o i l  has  nonedible  purposes which have been t e s t e d  thoroughly. The 

success  o f  f i z h  o i l  use  f o r  e d i b l e  a s  wel l  a s  non-edible  purposes i s  

evident  i n  t h e  f a c t  t h a t  Peruvian f i r m s  a r e  p r e s e n t l y  supplying f i s h  

o i l  technology t o  neighboring Andean c o u n t r i e s  and have suppl ied  i n  

t h e  p a s t  t o  E.Ie::ico and Indonesia .  



Chapter IV 

RESEARCH AND RESEARCH INSTITUTES 

I n s t i t u t o  d e l  hlar d e l  Peru (IblARPE) 6 I n s t i t u t o  - Tecnologico Pesquero(1TP) 

The use  of marine resources  a s  a human a c t i v i t y  is i n t i m a t e l y  l inked  

t o  t h e  h i s t o r y  o f  Peru, which goes back t o  pre-Inca t imes .  However, it was 

no t  u n t i l  t h e  1940s t h a t  Peru s t a r t e d  t o  exp lo i t  some of t h e s e  resources ,  

p a r t i c u l a r l y  t h e  anchovy, on an i n d u s t r i a l  s c a l e .  Government f i s h e r y  

r e sea rch  i n  Peru was f i r s t  c a r r i e d  out  a t  t h e  Bureau of F i sh  and Game 

o f  t h e  Minis t ry  o f  Agr i cu l tu re  (Direccion de  Pesqueria y Caza) which was 

organized i n  1949. The f i s h e r y  r e sea rch  a t  t h e  Bureau of F ish  and Game 

o f  t h e  Minis t ry  of Agr i cu l tu re  was not  ex tens ive ,  however, covering only 

t h e  improvement of  f r e s h  water f i s h  c u l t u r e  p r a c t i c e s ,  eco log ica l  s t u d i e s  

on t h e  marine f i s h e r i e s ,  and technologica l  aspec ts .  Unfortunately hard ly  

any ma te r i a l  has ever  been published.  Research a c t i v i t y  was c a r r i e d  ou t  

by t h e  Consejo de Inves t igac iones  Hidrobiologicas (1957) and t h e  I n s t i t u t o  

de  Inves t igac iones  de Los Recursos Marinos (1960) . 
-.- - 

A s  a r e s u l t  of t h e  r a p i d  growth of t h e  f i s h e r i e s  s e c t o r ,  i n  1964 I 

t h e s e  two o rgan iza t ions  with t h e  a s s i s t a n c e  of t h e  U.N. Food E Agricul ture  

Organizat ion (FAO) merged t o  fo;-m t h e  I n s t 6 t u t o  d e l  blar d e l  Peru (1MARPE)- 

bfarine I n s t i t u t e  of Peru. IElARPE was c rea t ed  t o  s tudy,  monitor and r e g u l a t e  

t h e  f i s h e r y .  To d a t e ,  t h e  a c t i v i t i e s  of ibiARPE has been p r i n c i p a l l y  
I 

concerned with s tudying t h e  oceanographic, b i o l o g i c a l ,  economic, and 

t e c h n i c a l  a spec t s  o f  d t i l i z i n g  marine resources .  The inc reas ing  need 

f o r  s c i e n t i f i c  and tec!hnological r e sea rch  a s  a r e s u l t  of cont inous growth 

i n  f i s h e r i e s  r e s u l t e d  \in t h e  c r e a t i o n  o f  t h e  b i in is t ry  of F i s h e r i e s  i n  

1969. The Fl inis try i t s e l f  set.  up an organ of  research po l i cy :  t h e  Direc- 
A 

c ibn  General de  1nvest.igaci6n C i e n t i f i c a  y ~ e c n o l o k i c a .  The need t o  - 



e s t a b l i s h  a  n a t i o n a l  p o l i c y  of s c i e n t i f i c  r e sea rch  i n  harmony with 

t h e  n a t i o n a l  p l an  was f i r s t  considered i n  Peru i n  t h e  f i v e  year  p lan  

o.f 1971-75. When t h e  Min i s t ry  of F i s h e r i e s  was c r e a t e d  IMRPE became 

a  decen t ra l i zed  p u b l i c  body. Headquarters a r e  l o c a t e d  i n  Callao,  but  

t h e r e  i s  a  network of  f i s h  c u l t u r e  s t a t i o n s  i n  Puer to  P iza r ro ,  Pa i t a ,  

Chimbote, Pisco,  110, Puno and I q u i t o s .  In o r d e r  t o  c a r r y  out  i t s  

a c t i v i t i e s  IbNRPE has a  few s c i e n t i f i c  s h i p s  on t h e  c o a s t  a s  well  a s  

i n  t h e  major r i v e r s  and i n  Lake T i t i c a c a .  

S ince  i t s  c r e a t i o n ,  Research a t  IbI4RPE has been almost exc lus ive ly  

devoted t o  t h e  s tudy of anchovy because it has  been t h e  most s i g n i f i c a n t  

spec ie s  a v a i l a b l e .  Research work a t  IbfARPE h a s  been mainly geared t o  

e s t ima te  t h e  s tock  of anchovy and t o  s tudy  i ts behavior .  I t s  ob jec t ives  

a r e  t o  p e r i o d i c a l l y  supply recommendations f o r  an e f f e c t i v e  use  o f  t h e  

resources  a v i l a b l e .  A number of s t u d i e s  have been c a r r i e d  out  t o  d e t e r -  

n ine  t h e  i c t h y o l o g i c a l  c h a r a c t e r i s t i c s  o f  anchovy such a s  i t s  sexual  

matur i ty ,  spawning h a b i t s ,  reproduct ion  r a t e s ,  and composition by s i z e  

2nd growth. Besides t h i s  t ype  o f  r e sea rch  IbMRPE has  he ld  yea r ly  panels  

&:athering world e x p e r t s  t o  r e p o r t  on t h e  s t o c k  l e v e l  o f  anchovy. 

I n v e s t i g a t i o n s  a t  IbNRPE have r a i s e d  t h e  s p e c t e r  o f  ove r f i sh ing  i n  

t h e  Humbolt Current .  I t s  conclusion has been t h a t  p e r i o d i c  p r o h i b i t i o n s  
1 

(vedas) a r e  a p r a c t i c a l  means t o  p r o t e c t  s c a r c e  resoul-ces.  l a e n  excess 

capac i ty  of  t h e  f i s h i n g  f l e e t  i s  a s e r i o u s  danger t o  t h e  anchovy s tock ,  

t 
it must be r e g u l a t e d .  . To maintain t h e  limit t h e  f i t inis try of F i s h e r i e s  

I has r e s t r i c t e d  f i sh ing i  al together .  dur ing  c e r t a i n  months, o r  r e s t r i c t e d  

it t o  l imi t ed  ca tch .  



Since 1971 expe r t s  have noted  a very poor r a t e  of reproduct ion  

and a d e c l i n e  i n  abundance o f  t h e  o l d e r  f i s h  a s  a r e s u l t  o f  ove r f i sh ing .  

Anchovy s t o c k s  have reached such a dangerously low l e v e l  t h a t ,  i n  1978, 

I h M P E  recommended t h a t  f i s h i n g  should n o t  be resumed u n t i l  a good 

recru i tment  o r  reproduct ion r a t e  has  s t a r t e d  t h e  s tocks  on t h e  way t o  

recovery. Continuoas research  and surveys are c a r r i e d  o u t  each year .  

According t o  a l l  a v a i l a b l e  information it i s  est imated t h a t  a t  p re sen t  

the anchovy popula t ion  i s  about 2,500,000 MT. 

Another s c i e n t i f i c  a c t i v i t y  of IEIARPE is t o  i n v e s t i g a t e  o t h e r  

pe l ag ic  r e sources  f o r  human consumption, such a s  hake, s t r i p  sk ip jack ,  

boni to ,  j u r e l ,  s a r d i n e  mackarel, tol lo,cachema,  e t c .  The o b j e c t i v e s  

a r e  t o  eva lua te  t h e  abundance, d i s t r i b u t i o n  and a c c e s s i b i l i t y  of t h e s e  

spec ie s .  Other a c t i v i t i e s  c o n s i s t  i n  t h e  eva lua t ion  o f  marine mammals: 

whales, c a c h a l c t e s  and seawolves. I t  a l s o  eva lua te s  t h e  popula t ion  o f  - 
s e a  b i r d s  and g.lano b i r d s  such a s  t h e  p e l i c a n  and gannet. The last  

--- 

census determincd t h a t  t h e  popula t ion  of t h e s e  s e a  b i r d s  i s  q u i t e  low 
------ -- - --- -- / - ------- --  

i n  comparison t c  what i t  was i n  t h e  mid 1960s. Since  1970 IMARPE has  - -- -- - 
alsa conducted rt3search about c rus taceans  and molluscs.  Furthermore- 

it s t u d i e s  t h e  r c ' l e  and composition of phyloplankton a s  a determining 

f accor  i n  t h e  su rv iva l  o f  aninomorphus o f  explo i ted  resources  a s  wel l  

as t h e  eva lua t ion  of ecology and physiology of marine organisms. Other 
! 

a c t i v i t i e s  inc lude  t h e  s tudy of marine p o l l u t i o n .  

! 

t 
Research on resources  f o r  d i r e c t  human consumption only acquired 

'h s i ~ n i f i c a n c e  i n  1970 he, en ' t h i s  a c t i v i t y  was given p r i0 r i t . y  by t h e  

Elinis try of F i s h e r i e s .  The aim h e r e  has been t o  e s t ima te  t h e  magnitude 



o f  t h e  main f i s h e r i e s  r e s o u r c e s  used f o r  human food, t h e i r  geographic 

d i s t r i b u t i o n ,  t h e i r  d i s t r i b u t i o n  throughout  t h e  seasons ,  and s t a t i s t i c s  

on t h e  ca t ch .  This  o b j e c t i v e  r e q u i r e s  t h e  previous  s t u d y  of  b a s i c  

b i o l o g i c a l  c h a r a c t e r i s t i c s  such a s  t h e  reproduct ion  t ime  and zone o f  

2 spawning, obse rva t ions  of t h e  depth  through entalogacio'n de  gonadas, . 
r e g i s t r y  of  t h e  s p e c i e s  under s tudy ,  e t c .  There a r e  about  a dozen 

s p e c i e s  being s t u d i e d ,  such a s  bon i to ,  co j inova ,  hake, ~ a r d i n e ~ m a c k a r e l ,  

machete, cachema, j u r e l ,  and coco. - 

An a r e a  of  c r u c i a l  importance s tud ied  a t  IMARPE has  been a pheno- 

menon which occurs  a t  i r r e g u l a r  i n t e r v a l s  but  t y p i c a l l y  begins  nea r  

chr i s tmas  and i s  known a s  " E l  Nino". This  phenomenon is  caused by winds 

from t h e  n o r t h  o f  t h e  Equator which every yea r  b r ing  southward a back 

eddy o f  warm water .  Normally t h e  c o a s t a l  waters  of Peru a r e  cool  and 

r i c h  i n  n u t r i e n t s ,  n i t r a t e s  and phosphates  t h a t  suppor t  th.: a l g a e  t h a t  

u l t i m a t e l y  suppor t  t h e  long food cha in  o f  l a r g e r s  c r e a t u r e s .  Th i s  cool  

water w e l l s  upward t o  r e p l a c e  warm s u r f a c e  waters  blown away from t h e  

c o a s t  by t h e  t r a d e  winds. hhen t h e  t r a d e  winds s l acken ,  th:  warm water 
I 

i s  no longer  blown w e s t ~ a r 6  anc! t h e  n u t r i e n t  water  is burr i t !d  under t h e  
j 

hot  l a y e r .  The consequences have wrought havoc wi th  Peruvian f i s h e r i e s ;  ! 

m i l l i o n s  o f  oceanic  b i r d s  which feed  on f i s h  have been a n n i h i l a t e d ,  and 

t h e  ari.d c o a s t  has  been f looded by r a i n  der ived  from t h e  warm su r face  
13  I 

waters .  

t 
13. See Michael H. Glantz & J .  Dana Thompson (Eds.),  Resource r*ianagement and 

Enviromental Uncer ta ih ty  (Lessons from Coas ta l  Upwelling F i s h e r i e s ) ,  New 
York, John Wiley F, Sons I n c . ,  1981. See i n  p a r t i c u l a r  t h e  a r t i c l e s  by 
Gerald J.  Pau l ik ,  "Anci-.ovies, Bi rds  and Fsihermen i n  t he  r e r u  Currentr:  
and Linn A. Hammereren, ' 'Peruvian P o l i t i c a l  and Admin i s t r a t i ve  Responses 
t o  E l  Kino: Organ iza t iona l ,  I deo log ica l  and P o l i t i c a l  C o s n t r a i n t s  on 
Po l i cy  Change". 



The I n s t i t u t o  Tecnologico Pesquero (Technological F i s h e r i e s  

I n s t i t u t e )  was s e t  up i n  1978 a s  a  decen t ra l i zed  pubI i c  organ which 

conducts technologica l  r e sea rch  r e l a t e d  t o  t h e  t r a n s f o ~ m a t i o n  o f  hydro- 

b i o l o g i c a l  products  coming from t h e  sea  and t h e  c o n t i n e n t a l  waters .  

The impulse and development of  technologica l  r e sea rch  o f  t h e  ITP was 

made p o s s i b l e  wi th  t h e  t e c h n i c a l  a s  well  a s  economic a s s i s t a n c e  provided 

by t h e  Japenese government through i t s  I n t e r n a t i o n a l  Cooperation Agency 

(JICA). The job of  t h e  ITP i s  t o  c a r r y  out  b a s i c  s c i e n t i f i c  r e sea rch  

t o  produce food o f  high n u t r i t i o n a l  va lue  and t echno log ica l  r e sea rch  

t o  inlprove p resen t  f i s h e r y  products ,  such u s  t h e  q u a l i t y  of  f rozen ,  

canned and s a l t e d  f i s h ,  and t o  innovate new f i sh-based  products  f o r  

human consumption. 

The Ccntro d e  Transformacidn Pesquera i s  t h e  o p e r a t i c g  u n i t  of t h e  

ITP and has a s  i t s  mission t o  r e sea rch  and develop t h e  t ransformat ion  

of  f i s h e r y  technology. This  inc ludes  s e v e r a l  s p e c i f i c  func t ions .  F i r s t ,  

CTP seeks t o  develop appl ied  technologica l  r e sea rch  t o  improve f i s h i n g  

1:eehniques i n  t h e  d i f f e r e n t  l i n e s  o f  product ion,  and t o  e l a b o r a t e  new 

f i s h e r y  products  o f  high n u t r i t i o n a l  va lue  and low c o s t .  A second 

funct ion  is  t h e  development o f  worker h e a l t h  and s a f e t y  systems and 

p l a n t  s a n i t a t i o n .  Third,  CTP conducts r e sea rch  i n  o r d e r  t o  determine 

t h e  ope ra t ing  c o s t s  bf improving e x i s t i n g  products  o r  developing new 

ones. And f i n a l l y ,  t h e  c e n t e r  o f f e r s  a s s i s t a n c e  t a  t h e  i n d u s t r y  in  

so lv ing  o t h e r ,  unanti ic ipated problems it conf ron t s  as it goes through 

transformat  ion.  \ 
i 



The technologica l  yesearch program a t  ITP covers  t h e  s tudy of 

a p p r o p r i a t e  spec ie s  t o  e l a b o r a t e  a s  f i s h  p a s t e ,  t h e  s tudy  of processing 

technology t o  make humburgers, f i s h  cakes ,  f i s h  b a l l s ,  f i s h  sausages, 

e t c ;  systems of q u a l i t y  c o n t r o l  i n  t h e  d i f f e r e n t  process ing  technologies;  

and t h e  s tudy of canning and packing . There i s  much t o  be done. F ish  

sausages a r e  of r e c e n t  i n t r o d u c t i o n  i n  t h e  Peruvian market but  n e i t h e r  

an adequate q u a l i t y  nor  s u f f i c i e n t  d i v e r s i f i c a t i o n  has  been developed. 

The e l abora t ion  of s a l t e d  f i s h  products  i s  s t i l l  i n  a pre l iminary  phase, 

i n  p a r t  because t h e  c u r r e n t  technology has  not  y e t  y i e lded  products  

o f  optimun q u a l i t y  f o r  t h e  market.  Frozen f i s h  products  a r e  developing 

slowly. There is, however, a  need f o r  f u r t h e r  t echno log ica l  i nves t iga t ion  

a s  r ega rds  t h e  e f f e c t s  of f r e e z i n g  on t h e  q u a l i t y  of d i f f e r e n t  f i s h  

spec ie s .  

The most important r e sea rch  i n s t i t u t e s ,  IMARPE and ITP, have 

requi red  s p e c i a l  f a c i l i t i e s  because they  had t o  o r i e n t  r e sea rch  t o  

s p e c i f i c  problems which have been f o r  so man:. years  neglec ted .  Some 

o f  t h e  problems t h e y  have faced,  a t  f i r s t ,  were l a r g e l y  connected t o  

inexperience,  narrow o rgan iza t iona l  views and p o l i c y  s h i f t s  due t o  

p o l i t i c a l  changes. Although t h e  magnitude of  t h e s e  problems have been 

reduced a  cons tant  burden i s  t h e i r  f i n a n c i a l  i n s e c u r i t y .  Both i n s t i t u t e s  

o p e r a t e  on a  very  t i g h t  budget.  The l imi t ed  economic means p u t s  presure  

on t h e  mob i l i t y  of  t h e  r e sea rch  personel  and r e sea rch  f a c i l i t i e s .  A 

number of  p r o j e c t s  wo4ld not  have been p o s s i b l e  without t h e  f i n a n c i a l  

support  of i n t e r n a t i o n b l  agencies  and foundat ions.  Iiowever, t h e r e  is 

o f t e n  t h e  danger t h a t  !the choice  of  r e sea rch  t o p i c s  be determined b a s i c a l l y  
I 

by demand from t h e  "customel." (whether t h i s  customer be pub l i c  o r  p r i v a t e ) .  



Nevertheless ,  both i n s t i t u t e s  have been making a b i g  con t r ibu t ion ,  

IbfARPE on i t s  advisory  r o l e  c a l l i n g  f o r  s t r i c t  conserva t ion  measures 

and ITP i n  developing f i s h  foods with high n u t r i t i o n a l  va lue  a t  a  low 

c o s t .  The range o f  r e sea rch  undertaken a t  b i t h  S n s t i t u t e s  va ry  and 

a r e  impresive (see  b ib l iog raph ica l  appendix).  It i s  a l s o  i n t e r e s t i n g  

t o  n o t e  t h a t  both i n s t i t u t e s  a r e  a r e g u l a r  p o r t  o f  c a l l  f o r  eminent 

fo re ign  marine s c i e n t i s t s .  

Research a t  t h e  U n i v e r s i t i e s  

Peru i s  a country with a  long marine t r a d i t i o n  y e t  f o r  many yea r s  

t h e  u n i v e r s i t i e s  were not  d i r e c t l y  concerned with f i s h e r y  r e sea rch  o r  

educat ion.  I n  t h e  e a r l y  1960s, with t h e  r a p i d  expansion o f  new 

u n i v e r s i t i e s  and t h e  boom i n  f i s h e r i e s ,  academic f i s h e r i e s  programs 

were c rea t ed  t o  supply t h e  inc reas ing  demand f o r  p r o f e s s i o ~ l a l s  i n  t h e  

marine sc iences .  A t  p r e sen t ,  of a  t o t a l  of  33 u n i v e r s i t i e s  i n  Peru, 

7 gran t  degrees i n  f i s h e r i e s  engineering.  Furthermore, t h e r e  a r e  6 

o t h e r  u n i v e r s i t i e s  which e i t h e r  o f f e r  p a r t i a l  t r a i n i n g  i n  f i s h e r y .  

biology o r  g ive  f i s h e r y  courses  i n c i d e n t a l  t o  s t u d i e s  i n  genera l  

b io  1 ogy . 

Specia l ized  academic t r a i n i n g  f o r  f i s h e r y  r e sea rch  workers was 
! 

first introduced a t  t h e  National Agrarian Un ive r s i ty  (Universidad Nacio- 
i 

nal  Agraria- UnTA). ~ i e  F i s h e r i e s  Department a t  l iXA was c r e a t e d  i n  1962 
.t 

under t h e  Facul ty  of  Zoology but  i n  1964 it became a s e p a r a t e  e n t i t y ,  

t h e  Facultad -- de pesquIkria. Academic t r a i n i n g  a t  fj..sat 143s e l e r e n t a r y ;  

as f a c i l i t i e s  imroved, p r a c t i c a l  t r a i n i n g  grew t o  inc lude  a  v a r i e t y  of  



f i s h i n g  methods, f i s h e r y  ope ra t ion ,  p rocess ing  technology and r e l a t e d  

s u b j e c t s .  A t  p r e sen t ,  t h e  u n i v e r s i t y  o f f e r s  t h r e e  academic programs: 

f i s h e r i e s  technology, oceanography and p i s c i c u l t u r e .  

The main preoccupat ion a t  UNA, however, i nc ludes  no t  on ly  teaching  

but a l s o  r e sea rch .  This  i s  evident  by t h e  number o f  p u b l i c a t i o n s  it 

has  compiled s i n c e  i ts  c r e a t i o n  ( see  b ib l iog raph ica l  appendix).  Further-  

more, t h e  t h e s e s  presented  by s t u d e n t s  op t ing  f o r  t h e  engineering degree 

i n  f i s h e r i e s  have been c l o s e l y  r e l a t e d  t o  t h e  r e sea rch  i n t e r e s t  and 

p r i o r i t i e s  of  t h e  f a c u l t y .  Some o f  t h e  more important con t r ibu t ions  have 

been i n  methods of  f i s h e r y  improvement f o r  a r t i s a n  fiehermen. 

The Universidad Nacional Federico V i l l a r r e a l  (UNFV) was c rea t ed  

i n  1962. I ts  f i s h ~ r i c s  engineer ing  program was one o f  t h e  f i r s t .  So f a r  

it has had t h e  l a r g e s t  number o f  graduates  ( see  t a b l e  15 and b ib l iog ra -  

ph ica l  appendix f o r  t h e s e s ) .  I ts  program o f f e r s  a number of  v a r i e d  

courses ;  t h e  main s p e c i a l i z a t i o n s  a r e  oceanography and f i s h e r i e s  technology. 

Along wi th  UNA it is one o f  t h e  b e s t  equipped. However, t h e  o t h e r  

u n i v e r s i t i e s  which a r e  loca ted  i n  t h e  provinces  (Universidad Tecnica d e l  

Cal lao ,  Universidad Nacional de  Huacho, Universidad Tecnica de  Piura ,  

Universidad d e  Tacna and Universidad San Luis Gonzaga) do not  have t h e  

proper equipment and f a c i l i t i e s  t o  c a r r y  ou t  l abora to ry  experiments.  
I 

The c r i t i c a l  i s s u e  i s  mainly l ack  o f  f ~ ~ n d s .  I t  i s  i n t e r e s t i n g  t o  no te  

t h a t  d e s p i t e  t h e  lengtlh of  ex i s t ence ,  f o r  i n s t ance ,  c f  t h e  Universidad 

Tecnica d e l  Cal lao  it has  f e ~ e r  graduates ,  and r e sea rch  has been p r a c t i c a l l y  

nonexis ten t .  The same LS t r u e  f o r  t h e  Universidad Rational de Huacho. 



ENROLLED FISIIEKIES S'l'UDENTS ACC0RI)ING 7'0 YEARS AND UNIVliRSITJIiS 

Source: Consejo Hacional de l a  Universidad Peruana (COhWP), Direccioh de  Planificacio'n Univers i tar ia ,  Depto, de Estadi's- 
t i c a  e Inforn~a?ica, "Universidad peruana, poblacio'n niatriculada, an"os: 1960-1977", Boletin E ~ t a d ~ s t i c o  N. 9 , 
agosto 1973. For t h e  matriculated population .of years 1978-1980 da t a  was obtained from the  preliminary s t a t i s t i c s  
supplied by t h e  s t a t i s t i c s  o f f i c e  o f  CONUP. 



The number of s tuden t s  e n r o l l e d  i n  f i s h e r i e s  programs, a s  shown i n  

Table 15,  has grown s t e a d i l y .  Table 16 shows t h e  number o f  graduates  

i n  f i s h e r i e s  engineer ing  a t  t h e  7 u n i v e r s i t i e s .  A s  it i s  expected t h e  

UiiFV which has  one of t h e  l a r g e s t  s t u d e n t s  en ro l l ed  has produced t h e  

most g r a d ~ a t e s .  It i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  Universidad Tecnica 

de Piura ,  which was o n l y  crea-ted a  decade ago, h a s  a r e l a t i v e l y  l a r g e  

number o f  s t u d e n t s  en ro l l ed  i n  i t s  f i s h e r i e s  program. T h i s  is  mainly 

due t o  t h e  r e l a t i v e  i s o l a t i o n  o f  t h e  UTP i n  t h e  n o r t h  i n  r e l a t i o n  t o  

t h e  l a r g e s t  t h r e e  u n i v e r s i t i e s  based i n  t h e  Lima-Callao a r e a  where 80% 

of t h e  i n d u s t r y  i s  concent ra ted .  F i n a l l y  i n  Table-s 17 and 18 a  comparison 

i s  made of graduates  i n  t h e  engineer ing  programs of  t h e  seven u n i v e r s i t i e s  

under s tudy,  and t h e  whole o f  u n i v e r s i t y  graduates  of t h e s e  u n i v e r s i t i e s .  
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Source: CONUP, Direction de Planif icaci6n Univers i t a r i a ,  Depto. de E s t a d i s t i c a  e ~nformik ica ,  "Graduados y 
t i t u l a d o s  en l a  universidad peruana, aiios 1970-1975", Bolet in E s t a d i s t i c o  N. 8,  j u l i a  1976; "Graduados y 
t i t u l a d o s  en l a  universidad peruana, azos 1976-197811,  olet tin E s t a d i s t i c o  N. 9, 1978; CONAI, Direccio'n de 
Planificacio'n Univers i tar ia ,  "Universidad peruana, Graduados y t i t u l a d o s  segun universidades y especial idades 
1979-1980; CONUP, Direcciok dc Planificacio'n Univers i t a r i a ,  Of ic ina  de ~ s t a d l ' s t i c a ,  "Graduados y t i t u l a d o s  
en l a  universidad peruana; decada: 1960-1969", Bolet in E s t a d i s t i c o  N.  6, diciembre 1972. 



Chapter V 

POLICY COXSTTANTS AND FUTURE RESEARCH PRIORITIES 

Pe ru ' s  f i s h e r i e s  have become a  major cha l l enge  t o  r e c e n t  governments 

i n  t h e i r  i n  t h e i r  a b i l i t y  t o  develop p o l i c y  under  r a p i d l y  changing 

cond i t i ons .  To d a t e ,  t h e  responses  have been inadequte  and tended t o  

compound r a t h e r  than remedy t h e  f i s h i n g  s e c t o r ' s  problems. Some e r r o r s  

~ h i c h  have been co r rec t ed  due t o  e a r l i e r  exper iences  have had a  h igh  s o c i a l  

c o s t .  Po l i cy  has  remained l a r g e l y  unresponsive t o  changes i n  t h e  f i s h i n g  

s e c t o r  u n l e s s  it reached a  c r i s i s  s t a t u s  -such a s  t h e  r e c e n t  disappearance 

o f  t h e  anchovy. Without r e g u l a t i o n s  t h e  ca t ch ing  and conserva t ion  o f  

t h e  f i s h  i s  l e f t  t o  t h e  d i s c r e t i o n  o f  en t repreneurs ;  t h u s  t h e  ca t ches  

depend more on t h e  demand of  fo re ign  buyers  than  on t h e  s i z e  of t h e  

f i s h  popula t ion .  Previous eco log ica l  d i s r u p t i o n s  have l e d  t o  s e r i o u s  

reduct ion  i n  t h e  f i s h  s tock ,  bu t  excess ive ,  uncon t ro l l ed ,  and i n d i s c r i -  

minate f i s h i n g  has  a l s o  e x p l o i t e d  t h e  l i m i t s  of c a p a c i t y .  

There has no t  been an adequate  t rea tment  of  p o l i c y  a r e a s .  F ish ing  I 

I 

po l i cy  has  no t  been p rope r ly  coord ina ted ,  bu t  i n s t e a d  i s  shaped by t h e  I 
I 

c ' iverse  i n t e r e s t s  of  t hose  i n  power a t  t h e  moment. Conservat ion po l i cy  I 
has  not  y e t  evolved i n  an o r d e r l y  way. There a r e  e q u a l l y  important 

socio-economic elements  which have no t  been p rope r ly  t r e a t e d .  Considerable  

a t t e n t i o n  has  been focused on t h e  anchovy, p a r t i c u l a r l y  a t  IEIARPE. 

Encouraging s c i e n t i f i c  r e s e a r c h  a c t i v i t y  has  focused on t h e  phenomenon 
I 

' ' E l  Xino" and p re l imida ry  r e s u l t s  have begun t o  be t aken  s e r i o u s l y .  Other 
t 

a r e a s  of r e s e a r c h  which c e r t a j n l y  need f u r t h e r  c o n s i d e r a t i o n  concern 

t echn ica l  change. ~ h d  p o t e n t i a l  range of r e sea rch  i n  t h i s  a r e a  i s  p r o n i s i ~ g  



and must be undertaken t o  understand p rope r ly  t h e  f i s h e r i e s  s e c t o r .  

Another a r e a  of  f u r t h e r  s tudy is t h e  l a c k  of support  t o  a r t i s a n  fishermen. 

Today t h e  f i s h e r y  i n  Peru is under economic and b i o l o g i c a l  pressure .  

The r e s u l t  i s  a  tendency toward chronic,  dragging unemployment, low 

incomes and a v a r i e t y  of  s o c i a l  i l l s  t h a t  accompany t h a t  conbinat ion.  

While i n t e r v e n t i o n  o f  some kind is  requi red  t o  prevent  an open access  

f i s h e r y  from devouring i t s e l f ,  i n t e r v e n t i o n  t o  d a t e  has been remarkably 

u n s u c c e s s f ~ l l y  i n  achieving economic ga ins .  

Protect ion of  t h e  p r o d u c t i v i t y  o f  f i s h  s t o c k s  can be achieved, i n  

theory ,  by a number of  techniques t o  reduce f i s h e r y  mor ta l i t y .  These 

inc lude  t ime c losu res ,  r e s t r i c t i o n s ,  quotas ,  e t c .  But bo th  theo ry  and 

experience suggest  t h a t  a t tempts  t o  c o n t r o l  t o t a l  ca t ch  by any measure 

o r  combination of  measures t h a t  s t i l l  al low f r e e  e n t r y  t o  t h e  indus t ry  

a r e  doomed t o  f a i l u r e .  

Peru prese:lts a  paradox during t h e  l a s t  two decades o f  being one 

of  t h e  world 's  l a r g e s t  producers  o f  f i s h  and a t  t h e  same t ime having 

a law per  c a p i t a  consumption of animal p r o t e i n .  F ish  is  a n  important 

source of p r o t e i n  which could augment Pe ru ' s  food supply and thereby 

become a means f o r  m i t i g a t i n g  t h e  ma lnu t r i t i on  c r i s i s  i t  f aces .  In  Peru, 
I 

annual pe r  c a p i t a  consumption of  f i s h  a s  d i r e c t  food expressed i n  e d i b l e  

 eight is much lower than i n  many o the r  c o u n t r i e s .  Yet it has been 

est imated t h a t  f i s h  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  account f o r  nea r ly  
14 

one-tenth of t h e  wor ld ' s  p r o t e i n  supply. However, Peru depends c r i t i c a l l y  
- PP -------cl___ 

14. Federick W. Be l l ,  Food from t h e  Sea: The Economics and P o l i t i c s  of 
Ocean F s i h e ~ i e s ~  Boulder, Nestview Press ,  1978. 
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upon f i s h  expor ts  f o r  fo re ign  exchange. 
.--- .---- I 

Whereas a decade ago Peru was considerd t o  have t h e  l a r g e s t  

f i s h e r y  i n  t h e  world (by tonnage, not  va lue ) ,  today it appears  t o  be 

i n  a preca r ious  cond i t ion ,  wi th  an annual number of anchovy landings 

approximately only  10% of t h a t  taken  dur ing  t h e  f i s h i n g  i n d u s t r y ' s  

hayday. 

S u b s t a n t i a l  amounts of  o t h e r  f i s h  s p e c i e s  such a s  j u r e l  have been 

used f o r  f ishmeal  and f i s h  o i l  p roduct ion ,  a s  a s u b s t i t u t e  f o r  t h e  

dwindling s tock  of  anchovy. Table 16 shows t h a t  a s  t h e  anchovy has 

s u f f e r e d  a r a p i d  dec l ine ,  due t o  o v e r f i s h i n g  i n  t h e  1970s and d is turbances  

caused by " E l  Kinow, o the r  s p e c i e s  such as sa rd ine ,  hake, mackarel 

and j u r e l  have begun t o  appear  i n  inc reas ing  numbers. Peru has a 

g r e a t  v a r i e t y  of f i s h  spec ie s  s u i t a b l e  f o r  human consumption, some of 

which a r e  i n  growing demand. Of t h e  35 s p e c i e s  found a lonz  t h e  Peruvian I 

coas t  i n  corn-ercial  q u a n t i t i e s  only  hake has  been s tudied .  In  s u f f i c i e n t  

d e t a i l .  

Table 16 

CHANGING PATTERNS OF MARINE ECOLOGY ACCORDING TO CATCH 

Species  1975 1975 1978 1979 198d 1981 

Anchovy 112,277.0 3,078.0 1,187.0 1,362.8 720.1 1,225.0 
B a r r i l e t e  7.2 3.6 3.1 1 .5  0 .2  0.1 
Bonito I 57.4 - _ 4 _ 2 - , 5  . 3 6 . 6 . 0 
Sardine 1 0.4 1,727.2 1480.4 1,163_._0-:2 

151.. - 
. 

J i l re l  4 . 7  .6 123.4 68.0 
Hake 1 17.2 84 .9  303.5 92.9 159.4 65. 0 
Mackarel ' 8 . 8  23.6 112.3 117.9 59.1 42.0 

- 

Source: Balance d e l  Sec tor  Pesquero 1981, M i n i s t e r i o  de  Pesqueria ,  1982, 
Of ic ina  S e c t o r i a l  de E s t a d i s t i c a .  



A s  we have seen, t h e  two most important research i n s t i t u t e s  on 

marine research a r e  IbIARPE and ITP. The former is mainly concerned with 

conserving marine resources and promoting i t s  r a t i o n a l  exp lo i t a t ion .  
a 

IitIARPE opera tes  research v e s s e l s  and has modern building with ample 
C 

f a c i l i t i e s  a t  Callao and f i e l d  l abora to r ies  a t  d i f f e r e n t  p o r t s .  Adequate 

s t a t i s t i c a l  and biological  d a t a  has been co l l ec ted  t o  make it poss ib le  

t o  monitor t h e  i n d u s t r i a l  f i she ry .  

The ITP conducts research and development a t  t h r e e  l e v e l s :  experi- 

mental, with p i l o t  p l a n t s  and i n d u s t r i a l  projec t ions .  Its main function 

is t o  adopt techniques t o  improve t h e  preservat ion of  f i s h ,  food f i s h  

processing, t h e  e f f i c i e n t  u t i l i z a t i o n  of t h e  raw mate r i a l ,  and f i n a l  

product qua l i ty .  Current research work i s  mainly focused on t h e  processing 

o f  cured f i s h ,  frozen f i s h  foods and f i s h  embutidos. These products a r e  
*,* *cT 

r e l a t i v e l y  new i n  t h e  Peruvian and appropr ia te  technology i s  being deve1opc:d 
h 

t o  obta in  products of  optinun qua l i ty ,  o f  wider d i v e r s i f i c a t i o n ,  and a t  

a low cost  t o  tlre consumer. 

Eut these  two research cen te r s  a r e  n o t  t h e  only two i n s t i t u t e s  

concerned with marine sc iences .  There is a l s o  t h e  Direcci6n de Hidrografl'a 

y ~avegac ioh  de  l a  Marina (DHM) , t h e  - I n s t i t u t o  Geofisico d e l  p e r 6  (IGP) , 

t h e  Servic io  Nacional de Eletereologia e Hidrologza (SENMQII), and t h e  
I 

Q f ic ina  de ~ v a l u a c i 6 n  de 10s Recursos Naturales (ONERN). 
i 

t 
The DNA conducts, oceanographic research and produces nau t i ca l  maps. 

I 
The IGP s tud ies  t e c t o n l c  p l a t e s  and t h e  high atmosphere i n  coordination 

w i t h  loca l  and fore ign i n s t i t u t e s .  SENAEn-II i s  concerned with t h e  weather 



and con t r ibu tes  a g rea t  deal  t o  t h e  s c i e n t i f i c  research  on oceanographic 

i n t e r a c t i o n .  F ina l ly ,  t h e  ONERN has i t s  own research  programs and a l s o  

provides t r a i n i n g  courses i n  marine sc iences .  

In  s p i t e  of  t h e  research  e f f o r t s  and investments i n  educational  

and t r a i n i n g  t h i s  has not been s u f f i c i e n t .  It i s  q u i t e  c l e a r  t h a t  t h e r e  

is a lack of organic a r t i c u l a t i o n  among t h e  i n s t i t u t e s  and t h e  educational 

system. There a r e  ind ica t ions  of  d u p l i c i t y ,  concentra t ion ,  lack o f  

coordinat ion o f  research  i n t e r e s t s ,  etc. F ina l ly ,  it i s  q u i t e  obvious 

t h a t  education i n  marine sc iences  i n  Peru i s  i n s u f f i c i e n t  and requ i res  

reorganiza t ion  t o  make it more adequate t o  t h e  country ' s  needs. Research - 1 
on science and technology, p a r t i c u l a r l y  in  t h e  marine sc iences  needs - - \ --C 

/---__-_ _ .... _.--__-------- --. 
\ 

e f f o r - _ t o  apply c o r r e c t i v e  and innovative measures. 
1- - 



:': Con? i l ed  w i t h  t h e  a s s i s t a n c e  o f  Ns. Isabel H e r r e r a .  \That fo l1c1 . r~  
are p h l i c a t i o n s  of t h e  two n o s t  i n p c r t a n t  r e s e a r c 3  i n s t i t i i t e s :  
I n s t i t u t o  d e l  Mar d e l  P e r u  (IMA?SE) a n 6  l n s t i t u t o  T e c n o l 6 ~ i c o  Pes -  
Q c e r o  (ITP). The former c o n s i s t s  o f  s p e c i a l  p u b l i c e t i c n s  , b:: l lzt lns 
a d  r e p o r t s  .i Tne l a t t e r ,  c o n s i s t s  o f  i n ' i e m a l  r e 2 o F t s .  ? ~ r t h e : ~ - o r e ,  
t h e =  are. p u b l i c a t i o n s  o f  t h e  F i s h e r i e s  E n g i n e e r i n g  F r o g r a z s  02 
t h e  U n i v e r s i d a d  N a c i o n a l  h g r z r i a  , U n i v e r s i d a d  I.!acir,nzl F e z e r i c c  
' J i l l a p e a l ,  G h i v e r s i d a d  N a c i o n a l  de  Kuecho and  Lhi- . :ersidad Te::r;lra 
c e l  C a l l a o .  , For  t h e  first t1;ree , m i v e r : s i t i e s  :her.e i s  a l i s t  ozT 
r e g e a r c h  r e p o r t s  p u b l i s h e d  i n t e r n a l l y  and ,  i n  so7:e c a s e s ,  ' i n  
s p e c i a l i z e d  j o u r n a l s .  I n  z d d i t i c n ,  the1-e is a list of ,211 t t e  
t l l e s e s  p r e s e b t e d  at t h e s e  u n i ~ e r s i t i e s  t o  c b t a i n  t3e fishey:ec 
e n g i n e e r i n g  8 e g r e e .  L a s t l y ,  the:-.e is a  l ist of ~ c b l i c a t i c n s  c z r ~ i e d  
o u t  at. -the Bii.nistrjr o f  F i s h e r i e s  2r.d Pesca -Pe ru  . 
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XALL, W. 
? a r t e  11: Recomendaciones pa ra  computaciBn de da tos  de capturas  



de l a  pesquer ia  de consumo humancl. 
WALSH , M. 
P a r t e  111: Pesquer ia  a r t e s a n a l  , r ecu r sos  c o s t e r o s .  

1931 X0 89 Proyecto ?NUD/FAO-PER/76/022. P a r t e  I: Inves t igac i6n  y recorhen - 
daciones a c e r c a  de 10s recu r sos  h id rob io l6g icos  d e l  s i s tema 
d e l  Lago T i t i c a c a .  P a r t e  I1 : M&tdos y recomendaciones pa ra  e l  
muestreo de peces y de da tos  l imnol6gicos en l a  zona l i t o r a l  d e l  
Lago T i t  i c a c a .  
113 p .  

N"81 Proyecto PNUD/FAO-PER/76/022. P a r t e  I : I n f o m e  d e l  consu l to r  
pa ra  e l  proyec to  FAO-PER/76/022 cubriendo e l  t r a b a j o  de a b r i l -  
mayo 1979. Partle 11: Evaluaci6n de cap tu ra s  e n  e l  Lago T i t i c a -  
ca  y en e l  r i o  Amazonas en Perii. P a r t e  111: Evaluacien d e l  gro 
grama IMAWE p a r a  l a  evaluaci6n pesquera en l a  Amazonla, ~ a r r  
te  I V :  Informe r e l a t i v o  a 10s e s t u d i o s  l imnol6gicos a  r e a l i z a r  
en l a  Amazonfa peruana. P a r t e  V: Evaluaci6n d s  l a  s i t u a c i S n ' a c  
t u a l  d e l  proyecto FAO-PER/76/022 en I q u i t o s  , y recomendaciones- 
pa ra  e l  mejoramiento de 10s procedimientos de limnologza y S io -  
l o g i a  pesquera.  P a r t e  V I :  Ca rac t e rZs t i ca s  de desborde de 10s . 
rZos y S e a s  de captaciBn en  e l  Amazonas peruano: una i n t e r p r e -  
t ac i6n .  basada en im6genes d e l  "Landsat" e informes de ONZRhT. 
303 p ,  

hio 82 Proyecto PNUD/FAO-PER/76/022. P a r t e  I :  Cu l t ivc  de e s p e c i e s  na- 
t i v a s  de aguas c z l i d a s .  P a r t e  11: EvaluaciBn de 10s proyectos 
de a c u i c u l t u r a  en e l  Perii y determinaci61-1 de l a s  bases  pa ra  s u  
plaqeamiento y d e s a r r o l l o .  
146 p .  

SPECIAL REFORTS 

1965 N o  1 VILLAN'UEVA, R.  y  M. MESIA. , 

Exploracibn d e l  S rea  marina Callao-Huarmey , e f e  c t  2ada durante  
e l  perfodo d e l  1 3  a 1  2 3 de mayo 1965 a  hordo d e l  'Txplorador".  
10 p. 

No 2  CASTILLO, J u l i o .  
ExploraciBn d e l  5 rea  marina Supe -Pucusana e  f ec tuad  3 durante  10s 
periodos 9-13 y 16-18 de agos to  1965 a  bordo d e l  "Explorador". 
7  p .  

No 3 VASQLSEZ , I6aac  y Augusto PAZ T .  
L a  Pesquer ia  peruana durante  1964. 
58 p .  t 

! 
I.? T-."\.p*- - .. , IJC., ~ 2 ,  S+nberta .  

I n f o r m 2  sokire e l  v i a j e  e fec tuado a  Guayaquil con e l  p rop6s i to  
de r e a l i z a r  observaciones de aves guaneras . 

I 
1 



1966 N';' 5 E l  I i jA?3E y  s u s  p r i n c i p a l e s  i n v e s t i g a c i o n e s  c i e n t i f i c a s  h a s t a  
1965 .  
33 p .  

No 6 E c o r r a s t r e o s  d u r a n t e  f e b r e r o  de 1966. 
6  P .  

No 7 E c o r r a s t r e o s  d u r a n t e  a b r i l  de 1966.  
12  p .  

No 8 E c o r r a s t r e o s  d u r a n t e  j u l i o  de 1966.  
1 3  p .  

No 9 BORGO, J o s 6  y Augusto PAZ T.  
La P e s q u e r i a  m a r i t i m a  p e r u a n a  d u r a n t e  1965. 
6 8  p. 

NC 10  E c o r r a s ~ r e o s  d u r a n t e  a g o s t o  1 9 6 6 ,  
11 p.  

N" 11 R e s u l t  ados p r e l i m i n a r e s  d e l  Crucero  6608-09 "Unanue". 
16 p .  

No 12 BOXGO D .  , J o s 6 .  
Va lo r  de l a  p roducc i6n  p e s q u e r a  m a r i t i m a  p e r u a n a  1964-1965. 
33 p .  

1967 No 13  E c o r r a s t r e o s  d u r a n t e  marzo 196'7. 
11 p .  

No 1 4  E c o r r a s t r e o s  d u r a n t e  a g o s t o  1967 .  
1 5  p .  

No 15 MUP,DFIY, Gar th .  
A n s l i s i s  p r e l i m i n a r  de l a  dinzmica  de p o b l a c i o n e s  de l a  anchdve - 
t a  pe ruana .  
29  p .  

No 16  Comperidio de p l a n e s  y programas de  t r a b a j o  p a r a  e l  p e r i o d 0  1968- 
1971 .  
62  p .  

No 1 7  P l a n  I :  I n v e s t i g a c i o n e s  a n c h o v e t a ,  d e s a r r o l o  d e l  programs. Es- 
t p u c t u r a  de l a  p o b l a c i 6 n .  Los exper imentos  de  l a  marcaci6n de 
anchove ta .  ' 
9 P *  

i 
No 1 6  P l a n  IT: Froyec to  p a r a  l a  ampl iac i6n  de i n v e s t i g a c i o n e s  de pe- 

c e s  de conslurno. D e s a r r o l l o  de 10s programas:  12 FeproducciBn, 
1 3  Ilu t r i c i 6 n ,  1 4  Comportamiento,  1 5  P o b l a c i 6 n ,  16 ExplotaciBn.  
30 p. I 



X Q  19 P l a n  111: Inves t igac iones  sobre aves marinas. Desar ro l lo  de 
10s programas: 1 7  EstimaciSn de l a  poblaciones de aves guane- 
r a s  , mediante censos g r s f i c o s  , 19 Fluctuaciones mensuales , 
20 Crecimiento de l a s  poblaciones y l a  d i spon ib i l idad  de a l i -  
mentos, 21  Migraciones y mor ta l idad ,  22 ReproducciBn y alimen- 
t a c i 6 n .  

No 20 Plan V: Estudios i c t i o l 6 g i c o s .  Desar ro l lo  de 10s programas: 
25 Catslogo de 10s peces m r i n o s  d e l  Peru, 26 Nuevos r e g i s t r o s  
pa ra  l a  i c t i o f a u n a  marina d e l  Per6 , 27 AmpliaciBn de l a  d i s t r i -  
buci6n de l a s  e spec ie s  marinas i c t i c a s ,  29 RevisiSn de l a  l i s ta  
s i s t e m s t i c a  de 10s peces marinos d e l  Perii, 30 I d e n t i f i c a c i 6 n  de 
especimenes procedentes  de muestras de las pescas  e x p l o r a t o r i a s  
p lanc tbnicas  y de 10s contenidos estomacales.  
15 p. 

No 2 1  Desar ro l lo  de 10s p r i n c i p a l e s  programas de e c o r r a s t r e o .  Pesca 
e x p l o r a t o r i a  y exper imenta l ,  40 Ecorras t reos  relzmpagos (opera- 
ciones EUREKA) , 42 Rastreos complernentarios en l a s  t a r e a s  noema - 
l e s  de l a  f l o t a  anchovetera.  

No 22 Desarrol lo de 10s programas: 50 Determinacidn de l a s  va r i ac io -  
nes  d e l  contenido graso  en l a  anchoveta en r e l a c i 6 n  con e l  t a -  
rnaii.0 de 10s ejemplares ,  52 PreservaciBn de l a  anchoveta con f i -  
nes i n d u s t r i a l e s ,  53  As i s t enc ia  t e c n i c a  a l a  i n d u s t r i a  pesqueFa. 
19 p .  

:JO 23 Eesar ro l lo  de 10s programas: 57 Estado a c t u a l  de l a  i n d u s t r i a  
de procesamiento de pescado pa ra  ~onsumo, 59 Rendimientos y f a c  - 
toms de conversi  6n en e l  procesainiento y mercadeo de 10s pro- 
ductos pesqueros. 
35 p. 

N o  24 Es tadTst ica  y economfa. D e s a r r o l l ~  de 10s programas : 60 Pesca 
de anchoveta,  61  Pesca maritima de l a s  p r i n c i p a l e s  e spec ie s  de 
consumo, 62 Pesca maritima des t inada  a 1  consumo f r e s c o  y a l a  
i n d u s t r i a ,  64 E s t a d f s t i c a  de comerc:ializaci6n, 65 A n s l i s i s  e s -  

1 t a d l s t i c o .  
7 p . .  

No 25  Informe anual  de l a  DirecciGn Te'cnica. 
31 P. 

No 26 Ecor ra s t r ep  marzo 1968. 
22 p. 

N" 2 7  Tonelaje mtximo de captura  de anchoveta p a r a  l a  temporada 1967- 
. 6  8. 

I 
!.is 2 2  La Pesqueria  de l a  anchoveta durante l a  temporada de pesca 1967- 

mayo 1968. 
9 P ,  

1 



No 30 E l  Es tada  d e l  s t ock  de anchoveta y recomendaciones p a r a  e l  aiio 
pesquero 1968-69. 
12 p. 

No 31  GALARZO M . ,  Nicanor.  
Informe sobre  10s e s t u d i o s  o r n i t o l 6 g i c o s  r e a l i z a d o s  en e l  labo-  
r a t o r i o  de l a  P u n t i l l a  (P i sco )  en s e t i embre  1965-66. 
20  p .  

No 32 Evaluaciijn p re l imina r  de l a  pdrd ida  de s 6 l i d o s  en e l  agua de 
s ang re  (sanguaza)  de anchoveta  en l a  i n d u s t r i a  h a r i n e r a  d e l  
PerS. 
37 p. 

No 33 Informe conplementario sob re  r egu lac iones  de l a  pesque r i a  de l a  
arichove t a  en l a  temporada 196 8-69. 
1 4  p.  

No 34 PEJIA, Jorge  y Percy CANO. 
I n f o m e  sob re  10s v i a j e s  e x p l o r a t o r i o s  e n t r e  Sa l ave r ry  y Banco 
de M k c o r a ,  de 10s a r r a s t r e r o s  Yoncal y TucSn d e l  11 de set iem- 
b r e  a 1  1 de diciembre.  
24 p .  

1969 No 35 VASQUEZ, I s a a c ,  
Resfnen gene ra l  de l a  pe sque r i a  de l a  anchoveta  duran te  e l  afio 
1368. 
17. p .  

No 36 ROJAS de GNDIOLA, Blanca y o t r o s .  
Act iv idades  d e s a r r o l l a d a s  a bordo d e l  buque c i e n t  4 f i c o  "Akade- 
mik Kurchatov" . 
44 p.  

No 37 FUENTES, Hurnberto. 
Resul tados de l a s  i n v e s t i g a c i o n e s  o r n i t o l 6 g i c a s  e f ec tuadas  en 
oc tub re  y d i c i enb re  1968. 
18  p.  

No 38 Resul tados p re l imina re s  d e l  p r imer  c rucero  de explorac i6n  pes- 
quera  d e l  SNP-1 6901. 
12 p .  

No 39 Resul t  ados p r e l i m i n a r e s  de 1 pr imer  c ruce ro  de explorac i6n  pes- 
que ra  221 SNP-1 6901. 
12 p .  

No 40 SMJTA2TQEII, Zaydee y Olinda S ,  de CASTILLO. 
E l  Cesove de l a  anchoveta (Engrau l i s  r i ngens  J . )  en 10s perl 'o- 
dos reproduct ivos  de 1951-1963. 
6 P. 



No 4 1  Informe p r e l i m i n a r  sob re  l a  pe sca  de e c o r r a s t r e o .  
15 p. 

N O  42 Tone la je  mdximo de c a p t u r a  p a r a  e l  ano pesquero  1968-69. 

No 43 JORDAN, R6muLo y Rogel io  VILLLWUEVA. 
Explorac i6n  pe sque ra  e n  l a  zona 110-San J u a n ,  Crucero SNP-1. 
6902, 
11 p. 

No 44 FENTES, Humberto, Mario E S I A  y Manuel SA?!ANF. 
I n f o m e  g e n e r a l  soSre e l  erl:cero SN?-1 6905. 
16 p.  

No 45 VILLANUEVA, R . ,  R .  JORDAN y A .  BURD. 
I n f o r m  s o b r e  e l  e s t u d i o  de comportamiento de cardiimenes de  
anchoveta .  
30 p .  

N.O 46 MESIP., M.. ,-J. CASTILLO y M. HELEVAFTG. 
E s t + ~ d i o s  s o b r e  e l  comportamiento de l a s  r e d e s  de c e r c o  p a r a  an- 
chovet a.  Us.0 d e l  ba t i k im6gra fo .  
1 4  p .  

No 4? SCHPZER,  Mi lner .  
I n f o m e  p r o v i s i o n a l  sob re  i n v e s t  i gac i6n  de e c o l o g i a  y dinarfrica 
de poSlaci6n de l a  anchoveta  Eng rau l i s  r i n g e n s  en e l  Perii.  
24 p.  

No 48 C H I R I C H I G N O  F. , Norms. 
Ctenosciaena peruv iane  , nov .sp .  : Una nueva e s p e c l e  de S c i a e n i -  
dae .de l a  c o s t a  d e l  Perii. 
15 p .  

No 49 SANTANDER, Haydee y Ol inda  de CASTILLO. 
La Impor tanc ia  de 10s euphaus idos  y chaetognathe : I  r e s u l t a d o s  
de s u ,  d i s t r i b u c i 6 n  e n  ba se  a1 Crucero i!e f e b r e r o  3.967. 
2 3  p.  

No 50 E c o r r a s t r e o  agos to  1969. 
1 7  p. 

No 5 1  Wdidas  reguladcrras de l a  p e s q u e r i a  de l a  anchoveta  en l a  c o s t a  
peruana p a r a  l a  temporada de 1969-70. 
23  p .  

No 52 CliU14AN de. FLORES , Esmeralda.  
Var iac i6n  e s t a c i o n a l  de l a  n a t u r a l e z a  31 horde de 10s o t o l i t o s  
de anchoveta  en l a s  zonas de Chimbote e 110. 
18 p .  

No 5 3 bEJIA, Jo rge  , Salvador  ZUTA jr J u l i o  CASTILLO. 
Tnfome s o b r e  e l  v i a j e  de pe sca  e x p l o r a t o r i a  e n t r e  Banco de Mdn - 
c o r a  y Supe,  d e l  buque de i n v e s t i g a c i h  pesq7Jera "Kaiyo Maru" 
(7-30 de dic iembre de 1968) .  



IT0 54 FLKJTES T. , Hurrberto. 
Las PoSlaciones de aves guaneras  despugs de 1965. 
15 p .  

1370 N u  55 SAXCHZZ T. , Jos6 .  
M6todo p r s c t i c o  p a r a  almacenaje de c a b a l l a ,  en tanques con agua 
de mar r e f r i g e r a d a ,  a bordo de l a s  embarcaciones pesqueras pe- 
ruanas . 

25 p.  

N o  56 GUILLEN,  Oscar,  B .  ROJAS de MENDIOLA y Raquel I .  de RONDAN. 
E l  PenSmeno "El Niiio" de 1965 y s u  r e l a c i 6 n  con l a  product ividad 
f,rente a l a s  aguas c o s t e r a s  d e l  PerG. Producci6n pr imar ia  y f i -  
t op l an  ct on en 13s aguas c o s t e r a s  peruanas . Observaciones sobre  
l a  a l imentaci6n de l a  anchoveta Engraul i s  r i n g e n s  J . ,  proceden- 
t e s  de dos 6reas  d i f e r e n t e s  de l a  c o s t a  peruana.  
83 p .  

N" 57 VASqEZ, I s aac .  
Resumen g e n e r a l  de l a  pesque r i a  de anchoveta durante  e l  aiio 1969. 
1 3  p .  

N o  58 ZUTA, Salvador  y Wilfredo URQUIZO. 
Car tas  nensua les  de temperatura s u p e r f i c i a l  d e l  mar f r e n t e  a l a s  
c o s t a s  de Ecuador,  PerG y Chile  durante  e l  afio 1969. 
17 p .  

N o  59 Tonelaje m6ximo de cap tu ra  de anchoveta en l a  temporada 1969-70. 
5 p i  

No 60 La Pesquer la  en l a  c a l e t a  de C h o r r i l l o s .  
43 p.. 

No 61 In fomac i6n  gene ra l  sobre  l a  pesca de consumo. 
21  p. 

N0'62 M E J I A ,  Jo rge ,  Manuel SAMANE y Alfredo PASTOR. 
InfornaciSn b s s i c a  de 10s p r i n c i p a l e s  pe c e s  de calsumo , 
29 p .  

No 63 CASTILLO, J u l i o .  
I n f o m e  sobre  r edes  y apa re jos  de pesca  usados en e l  PerG. 
9 7 -  

I N o  54 Ecor ra s t r ea  agos to  1970. OperaciSn Eureka X V I I  (EFK-7008). 
16 p. 

I 

~ j o  55 CASTILL3, J u l i o  y o t r o s .  
P r o s p e c c i 6 ~  de peces p a r a  consunlo humano u t i l i z i ~ n d o  embarcacio- 
nes  anchaveteras  (OperaciSn Pelcon) 7008 (3-22  agosto 19701, 
17 p .  



I.iO 66 FARFAY, Miguel. 
Cartas de t e m p e r a t u r a  s u p e r f i c i a l  promedio d e l  mar f r e n t e  a las  
c o s t a s  d e l  Peri i ,  d u r a n t e  a g o s t o  y s e t i e m b r e  de 1970. 
4 P .  

No 67 SAMANE , Manuel, Germ& SEGURA y Ame'rico ROBLES . 
Resu l tados  d e l  Crucero de e x p l o r a c i 6 n  p e s q u e r a  AND-1 7005 ( d e l  
2 mayo a1 1 de j u n i o  1970) .  
2 7  p.  

No 6 8  GUILLEN, Oscar  y Haydee SANTANDER. 
I n  f o m e  de 1 e r u c e r o  SNP-1 7006. Condic iones  b io -oceanogrSf icas  . 
12  p .  

No 63 ZUTA, S a l v a d o r  y Wi l f redo  URQUIZO. 
Informe p r e l i m i h a r  d e l  Crucero Unanue 7009 ( c o n d i c i o n e s  oceano- 
g r s f i c a s  . 
7 P *  

N o  70 SOLAR, Enr ique  d e l  y VSctor ALAMO. 
Explorac i6n  s o b r e  d i s t r i b u c i 6 n  de l a n g o s t i n o s  y o t r o s  c r u s t z -  
ceos  e n  l a  zona n o r t e  , Crucero SNP-1 7009 : p r i m e r a  p a r t e ,  30 
de a g o s t o  a1 4 de s e t i e m b r e  1370. 
1 8  p .  

N U  7 1  Cartas de t e m p e r a t u r a  s u p e r f i c i a l  promedio d e l  mar,  d u r a n t e  oc- 
t u b r e  1970. 
3 P. 

No 72 VASQUEZ, I s a a c ,  Augusto PAZ y RaCl HIDALGO. 
Desembarque de pescado ,  mar i scos  y o t r o s  an i rna les  mar inos ,  e n e r o  
a j u n i o  1970. 

No 73 VIUANUEVA, Roge l io  y N .  GALARZA. 
Informe d e l  Crucero 7009-11 . p a r t e  . 
45 p .  

No 74 AVILA, Enr ique .  
Curso de d i n h i c a  de p o b l a c i o n e s  m a r i n a s .  
123  p.  

1971 No 75 Cartas de t e m p e r a t u r a  s u p e r f i c i a l  promedio d e l  mar duran te  no- 
viembre y dic iembre 1970. 
4 P. I 

It0 76 TJASQUEZ, I s a a c  y R a G l  HIDALGO. 
Resfhen g e p e r a l  de l a  p e s q u e r i a  de anchove ta  d u r a n t e  e l  aRo 1970. 
1 2  p .  I 

t 
N 3  77 E c o r p a s t r e a  f e b r e r o  1971. Operaci6n Eureka X V I I I  (FQK 7102). 

24 p .  I 



No 78 VILCHEZ , Rica rdo ,  E .  d e l  SOLAR y M .  V I A C A V A .  
Informes de Cruceros  7011 ( 3 a .  p a r t e )  y 7101. 
2 1  p.  

No 79 Ca r t a s  de t empe ra tu r a  s u p e r f i c i a l  promedio d e l  mar, du ran t e  
e n e r o ,  f e b r e r o  1971. 
3 P *  

No 80 VASQUEZ, I s a a c ,  A .  PAZ y R .  H I D A L G O .  
Desembarque de pe scado ,  mar i scos  y o t r o s  an imales  marinos du- 
r a n t e  1970. 
40 p .  

No 81  - SAMANE , M. 
Observaciones  de l a  madurez s e x u a l  y desove de l a  "cachema" 
Cynoscion a n a l i s  ( J e n i s )  de P a i t a .  
44 p.  

No 82 ROJAS de MENDIOLA, B.  y Noemi OCHOA. 
Observaciones  sob re  e l  a l imen t0  de l a  anchove ta  (Eng rau l i s  r i n -  
gens)  du ran t e  e l  Crucero 6908-09. 
2 3  p .  

No 83 M I ~ A N O ,  Jorge y Jo s6  C'ASTILLO. 
I n v e s t i g a c i 6 n  b i o l 6 g i c a  p r e l i m i n a r  de l a  " c a b r i l l a "  P a r a l a b r a x  
humera l i s  ( ~ a l e n c i e n n e s  ) e n  Chimbote . 
14  p. 

No 84 M I $ ~ N o ,  Jo rge  y J o s 6  CASTILLO. 
Pr imeros  r e s u l t a d o s  de  l a  i n v e s t j g a c i 6 n  b i o l 6 g i c o  pesquera  de 
l a  "caba l l a "  Scomber j apon i cus  peruanus J.  y H .  
3 1  p .  

No 85 Cartas de t empera tura  s u p e r f i c i a l  promedio d e l  mar,  du ran t e  rlrar - 
zo y a b r i l  1971. 
3 P. 

No 86 Cartas de t empe ra tu r a  s u p e r f i c i a l  promedio d e l  mar, du ran t e  m a -  
yo  y j u n i o  1971. 
4 P. 

No 87 VASQUEZ, I s a a c ,  R. HIDALGO y E. PEREZ. 
Resumen g e n e r a l  de l a  p e s q u e r i a  de anchove ta  du ran t e  l a  tempdra - 
da  19 70-1971. 
2 4  p .  

No 88 LEJIA , Jo rge  , L .  FLORES y G .  SEGURA. 
~ x ~ l o r a c i 6 A  sob re  r e c u r s o s  c o s t e r o s  y r e c u r s o s  demersa les ,  Cru- 
c e r o  7104 ?/I  SNP-1. 
35 p .  

i N o  89 SOLAR, Enrlaque d e l  y M .  MISTKIDIS. 
I n f o r n e  d e l  Crucero SNP-1 7105. Explorac i6n  de c r u s t  Sceos . 
12  p .  



liC 90 E c o r r a s t w o  a g o s t o  1971, ope rac i6n  Eureka X I X  (EKK-7108). 
7 P. 

No 9 1  FARFW, Miguel ,  Ale jandro  PEREZ y A.  MENDOZA. 
Informe p r e l i m i n a r  d e l  c r u c e r o  "Unanue" 7105. 
5 p .  

l ? O  92 JORDAN, R. y A. MALAGA. 
Los Es tud io s  de f a c t i b i l i d a d  de marcaciones  de  anchoveta .  
24  p .  

No 93  Ca r t a s  de t empe ra tu r a  s u p e r f i c i a l  promedio d e l  m a r  du r an t e  ju-  
l i o  y agos to  1971. 

4 P. 

No 94 FARFAN, MigueL y W .  URQUIZO. 
In fo rne  p r e l i m i n a r  d e l  Crucero Unanue 7011. 
6 D .  

No 95 C a r t a s  de t empe ra tu r a  s u p e r f i c i a l  promedio d e l  mar duran te  s e -  
t i embre-oc tubre  1971. 
6 P* 

N" 96 ZUTA, Sa lvador  y W. URQUIZO. 
I n  forme p r e l i m i n a r  d e l  Crucero "Unanue " 710 8 ,  
22 p .  

1972 b!" 97 Regulaci6n de l a  pe sque r i a  de anchoveta  p a r a  e l  a50 c a l e n d a r i o  
19 72 . 
8 P. 

No 98 Explorac i6n  de p e l a d i l l a  y d i s t r i b u c i 6 n  de cardiimenes de ancho- 
v e t a .  
1 7  p: 

No 99 ZUTA, Sa lvador  y o t r o s .  
In  forme p r e l i m i n a r  d e l  Crucero "Unanue " 711. 
17 p. 

No 100 Operaci6n anchove ta .  
5 P .  

M" 1 0 1  VASQUEZ, I s a a c ,  R .  HIDALGO y E. PEXZ, 
Resumen g e r e r a l  de l a  p e s q u e r l a  de anchoveta  d u r a n t e  e l  afio 1971. 
26 p .  

Nc 1 0 2  SANTNJDER,~ Haydee y Ol inda  S .  de CP.STILL0. 
D i s t r i buc i6n  2e huevos y l a r v a s  de " caba l l a "  Scober  j a ~ o n i c u s  
peruanus ( Jordsn  y Hubbs) en l a  c o s t a  peruana .  
10 p .  

i 
> I c  134 La ~nc t l oveka  en  r e l a c i 6 n  con e l  fen6meno de e l  "Nifio" 1972. 

14  p .  



N o  135 Operaci6n EUREKA X X  28-29 a b r i l  1972.  
6  P .  

No 106 FLOPES , L u i s ,  Percy  CAN0 y H .  HARTLEY. 
I n f o m e  p r e  l i r n i n a r  de 1 Crucero SNP-1-7111. 
37 p .  

N o  1 0 7  SOLAR, Enrique d e l  y Luis  FLOES. 
E x p l o r a c i 6 n  de c r u s t S c e o s  ( z o n a  s u r )  Crucero SNP-1, 7201. 
1 3  p .  

No 108 R4TT9, Maria.  
Algunas c o n s i d e r a c i o n e s  s o b r e  e l  c o n t r o l  de c a l i d a d  microbio-  
l 6 g i c a  de 10s p r o d u c t o s  p e s q u e r o s .  

No 109 C a r t a s  promedio de t e m p e r a t u r a  s u p e r f i c i a l  d e l  mar e n  marzo,  
a b r i l ,  rnayo y  j u n i o  de  1972. 
6 P -  

N o  110 Operacidn Eureka X X I ,  17-18 j u n i o  1972. 

6  Pa 

N o  111 Operacidn Eureka X X I ,  17-18 j u n i o  1972.  
10 p. 

NC 112 Operaci6n Eureka X X I I I ,  3-6 a g o s t o  1972. 
19 p .  

No 113 Pr imer  c r u c e r o  de!l b a r c o  r u s o  de e x p l o r a c i 6 n  c i e n t l f i c a  "Prdfe - 
s o r  ! e s i a t s e v l '  (1.3-28 j u l i o  1972) .  Informe p n e l i m i n a r  s o b r e  
10s t r a b a j o s  c i e c t 2 f i c o s  pesqueros  p e r u a n o - s o u i 6 t i c o s  en  l a ' r e  - 
gi6n  de l a s  i s las  Lobos de Afuera .  
34 p .  

N o  1 1 4  C a r t a s  promedia dc! t e m p e r a t u r a  s u p e r f i c i a l  d e l  mar en j u l i o  y 
a g o s t o  de 1972. 
4 P -  

i 

i 
N o  115 Operacidn EUREKA X:iIV 5-8 s e t i e m b r e  1972. i 

38 p .  i 
No 116 Notas s o b r e  e l  e s t a d o  a c t u a l  d e l  s t o c k  de  anchove ta  a b a s e  d e l  

i n f o r m  d e l  P a n e l  de E x p e r t o s  r e a l i z a d o  en  j u l i o  de 1972 y de 
10s Gltimos r e a l i z a d o s  p o r  e l  I n s t i t u t o  d e l  Mar. 
1 3  p .  

No 117 OperaciBnj Eureka X X V ,  20-23 o c t u b r e  1972. 
33 p. I 

I 
N3 118  C a r t a s  promedi-o de t e m p e r a t u r a  s u p e r f i c i a l  d e l  mar e n  s e t i e m -  

b r e  y o c t p r e  de 1972. 
5 P .  i 



?Io 113 La Pesca en e l  s u r  y l a  s i t u a c i 6 n  d e l  s tock  de anchoveta. 
9 P. 

N" 120 RATTO, Maria y N .  ARECHE . 
Inves t igac iSn t ecno l6g ica  en l a  elaboraciSn de p a s t a s . d e  pes- 
cad0 y s u s  productos (Nivel  de l a b o r a t o r i o ) .  
24 p .  

No 3.21 Resultados de l a  pesca e x p l o r a t o r i a  r e a l i z a d a  d e l  4 a1 7 de 
diciembre 1972 ( Paita-Punta Lomas 1. 
14 p .  

1973 N C  122 Operaci6n EUREKA X X V ,  20-23 de enero  1973. 
34 p.  

No 123 Car tas  promedio de temperatura s u p e r f i c i a l  d e l  m a r  en noviem- 
bre y diciembre 1972. 
5 P -  

NC 124 I n f o m e  so5re  l a  pr imera semana de pesca de anchoveta r e a l i z a d a  
e l  5 a l  9 de marzo de 1973. 

1:" 125 Si tuac i6n  d e l  s tock  de anchoveta a p r i n c i p i o s  de 1973. 
20 p .  

No 126 Cartas  promedio de tempera tura  s u p e r f i c i a l  d e l  mar en enero  y 
f e b r e r o  de 1973. 
5 P. 

No 127 VAS.QUEZ, I s a a c ,  R. HIDALGO y E .  PEREZ. 
Reshen  gene ra l  de l a  pesquer ia  de anchoveta durante 1972. 
34. p .  

No 1 2 8  Inves t igac iones  c i e n t i f i c o  pesqueras en l a s  aguas d e l  Oceano 
P a c l f i c o  adyacentes a l a  cos t a  dt?l Perii durante  e l  i nv ie rno  de 
1972 , expedic6n BEC "Profesor Me5 i a t s e v "  en  10s meses de agos- 
to-setiembre de 1972. 

liIO 129 Tercer  Crucero d e l  barco de exp10:-aci6n "Profesor  E?resiatsev" 
(vNIRo),  24 de octubre-6 de dicierlbre de 1972, i nves t igac iones  
c i en t i f i co -pesque ras  en l a  aguas d e l  Oceano P a c i f i c o  aledafias 
a l a  c o s t a  d e l  Per6 durante l a  pr inavera  1973. 

N" 130 Cuarto Cqucero d e l  barco de exploraci6n c i e n t i f i c o  "Profesor  
Mesiatsev" (nTIRO),  12 diciembre 1972-€! ene ro  1973). Informe 
sobre  10s. t r a b a j o s  c i e n t i f i c o  pesqueros en las  aguas adyacentes 
a l a  cos t a  d e l  PerG. 
89 p .  I 

I 
:JO 131 Resumen de l a s  . invest igaciones c i en t l ' f i ca s  pesq- eras en aguas 

adyacente& a l a  c o s t a  d e l  Per6 en invierno  y primavera de 1972. 
Trabajos Be l a  expedici6n sovie ' t ica  a bordo d e l  barco  "Profesor  
Mesiatsev", d e l  7 j u l i o  a 1  2 de diciembre 1972. 
104 p .  



N3 132 Q u i n t o  Crucero 6 e l  barco  6e exp lo rac i6n  c i e n t l f i c a  "Profesor  
Mesiatsev" (VNIRO) , 9-27 na rzo  1973. 
6 1  p. 

No 133 Sexto  Crucero d e l  ba rco  de exp lo rac i6n  c i e n t l f i c o  "Profesor  
Mesiatsev" (VNIRO) , 3-20 a b r i l  1973. Informe sobre  10s t r a -  
b a j o s  c i e n r i f i c o  pesquero en l a s  aguas adyacentes  a l a  c o s t a  
d e l  Per5. 
45 p .  

No 134 SBptimo Crucero d e l  BEC "Profesor  Mesiatsev",  6 mayo a 1  27 ju- 
n i o  de 1973 ( c ruce ro  7335) IMAP,PE-VNIRO. Informe sobre 10s 
t r a b a j o s  c i e n t  l f i c o s  pesquero o c e a n o g r ~ f i c o s  r e a l i z a d o s  en e l  
otofio de 1973 en l a s  aguas adyacentes  a l a  c o s t a  d e l  PerG. 
202 p. 

No 135 Tecnologia de procesarniento de consemras de anchoveta.  I n fo r -  
m e  sob re  10s t r a b a j o s  c i e n t l f i c o  pesqueros peruano-sovi6t icos  
a bordo d e l  "Profesor  :.lesiatsevl1 (VNIF.0). 
12 p. 

No 136 SANCHEZ, Enrique y Alc ides  NENDOZA. 
Traba jo  r e a l i z a d o  a bordo de 10s barcos  po lacos  "Centauros y 
Cra t e r "  dedicados a l a  ?esca  comercial .  
16 p .  

No 137 C H I R I C H I G Y O ,  Norna. 
Primer r e g i s t r o  d e l  "pez a c e i t o s o "  o "pez purgante"  Ruvettus 
p r e t i o s u s  c .  (Gempylidae) en e l  PerC. 

No 138 C a r t a  prcmedio de tempera tura  s ~ ~ p e r f i c i a l  d e l  mar en marzo y 
a b r i l  de 1973. 
5 p .  

No 139 Car tas  promedio de tempenatura  s i l p e r f l c i a l  d e l  mar en mayo y 
jun io  de 1973. 

5 P .  

N o  140 . Car t a s  de tempera tura  prornedio de l a  s u p e r f i c i e  d e l  mar en ju- 
l i o  y agos to  de 1973. 
4 P* 

No 141  Operaci6n Zureka X X V I I ,  23-26 s e t i e d r e  1973. 
32 ? -  

N" 142 Informe d e l  Crucero Unanue 7202. Condic2ones oceanogrSficas  
anom,a les  f r e n r e  a 1  PerG en e l  verano de 1972. 
44 p .  

No 143 VASQLEZ, I s a a c ,  !?. FIDALSO y E .  PEPEZ. 
Resumen de l a  pesquer la  6e anchoveta  y o t r a s  e s p e c i e s  para  r e -  
ducci6n,  e n e ~ o - j u l i o  1973. 
33 2. 



No 144 LIETTDO, Vjc tor  y Oscar GUILLEN. 
Informe p re l imina r  de 10s cruceros  SNP-1 y Unanue 7204. 
6 P* 

No 145 Resumen de 10s t r a b a j o s  c i e n t i f i c o s  pesqueros de l a  segunda 
expedicidn d e l  BEC "Profesor  Mesiatsev" en l a s  aguas d e l  Ocea- 
no Pac i f i co  adyacentes a l a  cos t a  d e l  Perii, 9 marzo al 27 ju- 
n i o  1973. 
91  p .  

No 146 Operacidn Eureka X X V I I I  (12-13 noviembre 1973) y l a  pesca de 
com2robacibn ( 14-17 novierihre 1973). 3ia_gn6stico d e l  es tado  
d e l  s tock  de anchoveta en  n o v i e d r e  1973. 
114 p .  

No 147 Cartas  de temperatura promedio de la  s u p e r f i c i e  d e l  mar en  se- 
tiembre y w t u b r e  1973. 
5 P -  

R O  148 Avances d e l  Proyecto de Product ividad de l a s  Aguas Costeras 
f r e n t e  a1 Perii: IMARPE y Pruyecto Multinational de Ciencias 
de l  Mar-OEA, per iod0 1971-1972. 

?I0 1k9 N E J I A ,  J .  y o t r o s .  
Exploraci6n sobre  recursos  demersales en e l  Crucero SNP-1. 
43 p.  

?iO 150 GUILLER, Oscar y Vic tor  LIENDO. 
Informe pre l iminar  de 10s cruceros  h a n u e  7206 -7207. 
25 p .  

No 151 PASTOR, Alfredo y N .  GALARZA. 
Es tudio  p re l imina r  sobre l a  pesca a r t e s a n a l  en e l  puer to  de 110. 
19 p.  

No 152 Cartas  mensuales de promedios y desviac iones  de da tos  oceanogrs t- 

f i c o s  y meteorol6gicos en noviembre y diciembre 1973. 
15 p .  

Ng 153 CHIRICHIGNO, Norma. 
Regis t ro  de dos espec ies  de "peces tucanes"  (Fami i ia  Rhinochi- 
maeridae) en l a s  aguas marinas d e l  Peril. 
29 p. 

:io 154 Experimentncibn de nuevos apare jos  de pesca  experimental  a bo; 
do de l a  a r r a s t r e r a  " E l  marinero", empleando una red  mini-glian 
tor! zod i f i cada .  Experirr,ento con fyke n e t  ( b i t u r 6 n  ) real izada-  
en l a  a lbu fe ra  de Medio Nundo (3-13 enero  1974). Experimento 
con r e d  danesa a bordo d e l  bal-co de inves t igac iBn SNF-1. 



I.:" 155 MALASA, Ada lbe r t o .  
Las Marcaciones de anchove ta  en  e l  m a r  duranze  f e b r e r o  y agos- 
t o  1973. 
2 9 p .  

No '156 I n f o m e  d e l  c a t e o  No 4 (prospecc i6n  s i n 6 p t i c a  t i p o  ~ u r e k a ) ,  
26-28 f e b r e r o  1974. 
2 8  p.; 

No 157 I n v e s t i g a c i o n e s  t e c n o l 6 g i c a s  pesqueras  d e s a r r o l l a d a s  duran te  
1963 -73. 
17  p .  

No 158 OperaciBn Eureka X X I X  28-30 mayo 1974. 
39 p .  

No 159 FEJIA, J o r g e ,  J .  VEEZ y H .  ALARCON. 
Con t r a s t e  de h i p 6 t e s i s  como un medio a j uzga r  l a  i d e n t i d a d  de 
l a  mer luza  en e l  S r e a  peruana .  
16 p .  

lJO 160 ZUTA, Sa lvado r  y W .  URQUIZO. 
Informe de 10s c r u c e r o s  7211 y 7212 d e l  BAP "Unanue", condiCio - 
nes  oceanogr i i f i cas  anormales f r e n t e  a1 PerG en  l a  pr imavera  de 
1972. 
48 p .  

)I0 161  C a r t a s  m n s u a l e s  de promedios y  de sv i ac iones  de d a t o s  oceanogrs  - 
f i c o s  y rneteoroli igicos en ene ro  y f e b r e r o  de 1974. 
8  p. 

No 162 KESTEVEN, G.  
Modelos en c i e n c i  3 pesque ra .  
42 p ,  

No 163 I n v e s t i g a c i o n e s  pt!squeras en e.1 m a r  d e s a r r o l l a d a s  du ran t e  
196.2-74. 
44 p .  

No 164 Operaci6n Eureka X::X, 7-8 agos to  1974. 
64  p .  

No 165 Inforine s o b r e  e l  e s t a d o  d e l  " r ecu r so  en anchoveta"  a  f i n e s  de 
setie 'mbre y ' l a s  p e r s p e c t i v a s  p a r a  l a  p e s q u e r f a  en l a  temporada 
oc tub re  -d i c i enb re  1974. 
15 p .  

i.JO 166 SAN'TANDER, H y N. OCE-IOA. 
informe d e l  Crucc~ro K r i l l  111 a bordo  d e l  ba r co  de i n v e s t i g a -  
c i6n  c i e n t i f i c a  "Alexander P,gassiz" de l a  Univers idad  de Ca l i -  
f o r n i a  y e s t a d i s  en e l  Departamento de Oceanolog?a.  ( c h i l e ) .  
1 8  p .  



.- .. l'c: C,.X<C::Tl, Cjuadalupe y ',', .L.:Al<!O, 
Algunos a spec to s  de l a  b i o l o g i a  d e l  "muy nuy" Emer i ta  ans loga .  
34 p .  

No 168 Operacidn Eureka (3-4 s e t i e ~ b r e  1974) .  
62 p.  

N a  169 LIENDO, VTctor y Guido CAPBAJAL. 
Informe d e l  Crucero Unanue 7302. 
14 p .  

1975 Y o  l?O u?!?PEZ, Alejandro  y Juan FPJTPJJDEZ. 
Es tud io  t 'ecnoldgico p a r a  e l  aprovechamiento de l a s  cabezas  de 
l a n g o s t i n o s  , 
1 7  p.  

1476 N o  1 7 1  OperaciBn "BCsqueda de peces  r e c l u t a s r l  (14-15 noviembre 1974).  
1 3  p ,  

:,I0 172 'Ca r t a s  mensuales de promedio y. de sv i ac iones  de d a t o s  oceanogrs  - 
f i c o s  y ne t eo ro l6g i cos  en marzo-diciembre de 1974. 

6 P *  

?J3 173 ZUTP, Sa lvador  y \J. URQUIZ3. 
Exp!,oraci 6n con b o l i  che ra s  p a r a  e 1 c o n t r o l  c o s t e r o  "Fl YJifio" 
1975. 
44 p ,  

Ng 174 C E I R I C H I G N O ,  Norma. 
Nuevas ad i c iones  a l a  i c t  i o f a ~ ~ n ~  d e l  PerC. 
182 p.  

N3 175 C H I R I C H I G N O ,  Norma. 
T re s  nuevos r e g i s t r o s  de peces  pdra  e l  mar peruano.  
28 p .  

No 176 Ca r t a s  de. t empera tura .  

51" 177 Operaeidn Eureka X X X I I ,  14-15 f e b ~ > e r o  1975. 

No 178 Operaci6n Eureka X X X I I I ,  6-7 agos to  1975. 
21 p .  

No 179 Operacidn Eureka X X X I V ,  se t i e r rbre  1975. 

N3 180 Operaci jn  Eureka XXXV , f e b r e r o  1976 . 
X "  181  ZUTA, Sal-vador y W. URl?UTZO. 

Infomie de la ~,xplor>ac i6n  con b o l i c h e r a s  p a r a  e l  c o n t r o l  cos- 
t e r o  " E l  Nifioll en f 'ebrero 1976. (EBCCEN-1-1976). 

N' 1 3 2  Informe de l a  expl.oraci6n con h o l i c h e r a s  p a r a  e l  c o n t r o l  de 
" E l  FJiRo en marzo 1976 (E3CCEN-2-1976). 



?la 1 E 3  C.4BER.A, G .  y G .  de GAVIOLP.. 
I n v e s t i g a c i 6 n  p r e l i m i n a r  de i n d i c e s  m i c r o b i o l 6 g i c a s  d e t e m i f l a n  
t e s  de l a  s a n i d a d  de las e s p e c i e s  i c t i c a s  de mayor comerc ia l i=  
zac i6n  en  l a  zona de Lima. 

1977 No 184 CISNEROS , Jaime y E .  SANCHEZ. 
Experimentos con l o n g - l i n e  ( p a l a n g r e )  a bordo  d e l  SNP-1 (Cru- 
c e r o  7605).  
12 p.  

1978 No 185 Operaci6n Eureka  X X X V I ,  11-13 de a g o s t o  1976.  
1 4  p .  

NO189 SANCHEZ, E. , A. PEEDA y A .  MENDOZA. 
P e s c a  e x p e r i m e n t a l  con S o l i c h e  mache te ro  a  b o r d o  de una l a n c h a  
anchove te ra .  
11 p .  

N3 1 9 1  La Elerluza en  l a  Eureka XL, 19-21 de j u l i o  1978. 
1 3  p .  

?I3 192 BENITES, C a r l o s .  
La Pesquer4a en P u e r t o  Chicana.  
23  p .  

Memoria a c u a l  1958 ( Informe a n u a l )  , Conse j o  de I n v e s t  i g a c i o n e s  Hj.dm- 
b i o l 6 g i c a s .  66 p .  

Memoria a n ~ ~ a l  1959 ( P a r t e  a d r n i n i s t r a t i v a ) ,  Consejo de ~ n v e s t i g a c i o n e s  
Midrobl .o l6gicas .  11 p . 

rifemoria a n ~ a l  1960,  Conse j o  de I n v e s t i g a c i o n e s  H i d m b i o l 6 g i c a s .  33 p. 

Hernoria a n u d  1961, Consejo de I n v e s t i g a c i o n e s  H i d r o b i o l S g i c a s .  44 p. 

Memoria anu ; i  1962 ,  Consejo de I n v e s t i g a c i o n e s  Hidrob io lo 'g icas  33 p .  

Memoria a n u a l  1963,  Conse j o  de I n v e s t i g a c i o n e s  H i d r o b i o l 6 g i c a s .  37 p. 

Piernoria m u a l  1964. M i n i s t e r i o  de Marina ,  I n s t i t u t o -  d e l  Mar d e l  Peril.  
62 F .  
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Proyec tos  y  a n z l i s i s  d e l  punto de e q u i l i b r i o  p a r a  i n s t a l a c i o n e s  de 
una f 3 r i c a  de h i e l o  y cdmara f r i g o r l f i c a  d e s a m a b l e  pa ra  almacCna - 
miento de pescado. 

1971 MOFULES B . , Fedor. 
A n z l i s i s  de g a s o t s  y  determinaci6n d e l  punto de e q u i l i b r i o  Ce l a  
f l o t a  de una compafiia peruana. 

ORIHUELA G .  , RaGl. 
Es tud io  comparative t g c n i c o  econ6mico de t r e s  s i s t e m a s  de r e f r i g e -  
r a c i 6 n  en e l  t r a n s p o r t e  de pescado: h i e l o ,  r e f r i g e r a c i 6 n  mecdnica 
y h i e l o  seco .  

1972 ARRUE L. , Hugo. 
Contr ibuci6n a 1  e s t u d i o  de l a  u t i l i z a c i 6 n  de l a  anchoveta (Engrau- 
l i s  r ingens  J.) p a r a  consumo humano d i r e c t o :  anchoveta  sazonada- 
desh id ra t ada .  

JACOBS T. , Roberto.  
E laborac i6n  de polvo desh id ra t ado  por  atomizaci6n a  base de c e f d l o  - 
topax  de camar6n de r l o  (Chryphiops caementar ius )  p a r a  consuno hu- 
mano I 

TANTALEAN, Vic to r .  
Elaboraci6n de polvo desh idra tado  po r  a tomizac i6n ,  u t i l i z a n d o  rnuy 
muy (Emeri ta  a n s l o g a ) ,  pa ra  consuno humano. 

TELL0 M. , Gonzalo. 
Es tud io  sobre  l a  e l abo rac i6n  de jamonada de pescado,  

1973 AQUIMO M .  , Jos6.  
ConservaciBn de pescado f r e s c o  f i l e t e a d o  pa ra  consumo humano, me- 
d i a n t e  e l  empleo de r a d i a c i 6 n  gamma. 

BERNALES A.  , Antonio. 
E fec to  de l a  inmersi6n en T r i p o l i f o s f a t o  de s o d i o  (TPP-!:a) a 1  5 % 
y 10 % en  e l  rendimiento  y c a l i d a d  de f i l e t e s  de merluza (Merluc- 
c i u s  gay i  peruanus)  congelado rspidamente en b loques  y almacenados 
a  -20°C. i 

ESCOBAR R. , E r q e s t o .  
E l abo rac i jn  de /alirnento pa ra  in fan- tes  a  base  de mfisculo des in t eg ra  - 
do de merluza ( l J e ~ l u c c i u s  gayi  p s ruanus ) .  

iL -& 
QUIMPER S.  , Ric'ardo. 
Una Nueva forma/ de u t i l i z a c i 6 n  de l a  merluza (Merluccius  gagi  pe- 
ruanus ) pa ra  consuno humano d i r e c t o  : '%o j u e l a s  de pescado" . 



- 
--L4:.IIFZZ C .  , Alejandro.  
Frocesanien to  de l a  anchoveta (Engrau l i s  r i ngens )  , sazonada en S a l  
s a  de soya (Shoyu).  

S? ;,i;SXiA K . , Roberto.  
Di recc i6n ,  de tecc i6n  y o r i e n t a c i 6 n  d e l  Engraul i s  j aponicus  u t i l i -  
zando e l  s i s t e m a  PPI ( i n d i c a d o r  panorsmico d e l  s o n a r ) .  

TERUYA K .  , Luis .  
Pmcesamiento de l a  p a s t a  de pescado,  t i p o  kamabobo de bon i to  ( ~ a r  - 
da c h i l e n s i s )  y merluza (Merluccius gay i  peruanus , sometidos a 
cocci63 p o r  vapor ,  

1974 FOKJARIM.,Gustavo. 
Es tud io  d e l  procesamiento de conserva de queque de pescado ( f i s h  
cake 1. 

CC?,3ILL3 G . , Feder ico .  
? s t u d i o  comparative de d i fe ren- tes  mgtados de e x t r a c c i 6 n  de agar-agar  
u t i l i z a n d o  e l  a g a r  marina ( G r a c i l a r i a  lemanaefomnis) . 
N I R 3  QUESADA, Fernando. 
L a  Merluza (Merluccius  gay i  peruanus) e n l a t a d a  t i p o  g r a t e d  con tres 
l Z q + ~ i d o s  de gobierno.  

:~lOSCOSO C. , J u l i o .  
Ensayos de al imentaci6n a r t i f i c i a l  b a j o  d i f e r e n t e s  n i v e l e s  p r o t e l -  
cos en l a  c r i a n z a  i n t e n s i v a  de l a  ca rpa  ( ~ y ~ r i a n u s  c a r p i o  L . )  . 
NAVA C . ,  Hugo. 
Alirnen t ac i6n  a r t i f i c i a l  b a j  o d i f e r en l - e s  n i v e l e s  de p r o t e l n a  en l a  
c r i a n z a  i n t e n s i v a  de T i l a p i a  r e n d a l l i  B .  

PA'ELEC G. , Enrique.  
3 e . t ~ m i n a c i 6 n  d e l  procesamiento Sptimo d e l  seco-sa lado  de merluza 
( b!enluccius gay i  peruanus ) 

RODMGULZ P . ,  Hgctor. 
~ q e r i r n e n t o s  sobre  adaptac i6n ,  c r i a n z a  y procesamiento de l a  rana 
de vTunin (Batrachophrynus macrostomus ) , 

YAMASAKI , Ale j andro . 
E-~s luac i6n  de l a  cap tu ra  de l angos t inos  (Farni l ia  panae idae)  de l a  
~ 3 5 ~ 2  z c r t e  d e l  PerG. 

I 
i9 75 C X ? a A S  P. , Carlos  . 

I n c i d e n c i a  de ocho e spec i e s  de maderas peruanas en l a s  c a r a c t e r l s -  
r i cas organo16bt icas  d e l  machete ahumado en c a l i e n t e  (Rrevoor t i a  
n ,acdats  c h i l y e  1 .  

- ."?- y.-iaiOR P .  , J U + .  

Z s ~ u d i o  de m e r ~ a d o ,  local izaci611 y tamaiio de una p l a n t a  de conser- 
vas de anchoveta.  



PIZAIIDI D . ,  C6sar. 
Es tud io  sob re  l a  fermentaci6n l s c t i c a  d e l  machete (Brevoor t i a  
c h i l c a e )  . 

VALDI V I A ,  Gregorio . 
  studio de p r e - f a c t i b i l i d a d  tgcnico-econ6mico de una p l a n t a  proce-  
s a d o r a  de a l g a  marina p a r a  agar-agar .  

19 76 CALLER CH . , Raiil. 
Es tud io  p r e l i m i n a r  d e l  mercado y comerc ia l izac i6n  de t r u c h a  en l a  
r eg i6n  de Huancayo. 

GARAYAR !*I. , Jorge  . 
Determinaci6n d e l  procesamietno y e s t a b i l i d a d  d e l  ahumado de pe j e -  
r r e y  ( 0don t e s  t h e s  r e g i  a  r e g i a )  . 
GORDILLO U., Ricardo. 
Es tud io  de p r e - f a c t i b i l i d a d  t6cnico-econ6mico de una p l a n t a  proce-  
s a d o r a  de merluza s e c o  s a l a d a .  

RODRIGUEZ 0. , N i s s i m .  
E s tud io  ds  l a  e l abo rac i6n  de conservas  de ckoros (Aulacomya a t e r )  
en a c e i t e  , entomatados y t i p 0  cau-cau. 

1977  A E G E  S. , Mario. 
.hZlisis de operac iones  en e l  t e r m i n a l  pesquero zona l  d e l  Cal lao 
en  l a  a c t u a l i d a d .  

B O B B I O  G . ,  Car los .  
Estudic,  sobre  semi-conservas de p e j e r r e y  (Odontesthes  r e g i a  r e g i a )  
narinac'o en f r i o  t i p o  ro l lmops .  

CARRANZ 9 ,  F.icardo . 
Es tud io  comparativo de 10s m6todos o rgano l6p t i co  y quimico en l a  
evaluac:'.6n de f r e s c u r a  de l o r n a  (Sc iaena  d e l i c i o s a )  , t o l l o  (Muste- 
l u s  s p )  y  ca rpa  (C ip r inus  c a r p i o  Linneaus) almacenados, e n t e r o s  y 
evlscercldos a1 medio ambiente y  en r e f r i g e r a c i 6 n .  

ESPINOZA A. , E l i .  
Es t u d i o  de p r e - f a c t i b i l i d a d  t 6 c n i c o  econ6mico de una p l a n t a  proce- 
s adora dc a l g a s  pardas  (Macrocyst i s  i n t e g r i f o l i a )  p a r a  e x t r a e r  b c i  - 
do a l g i n i c o  e n  l a  zona s u r  d e l  Perii. 

E STMDA H . , Lorgio . 
Plane a ~ i e n t o  d a r a  e l  e s t a b l e c i m i e n t o  de una p i s c i g r a n j a  de t ruchas  
con es tanques  de t i e r r a  en J a u j a .  

GAXAYAR PI., L U ~ .  

3espues ta  de 1 s psces  a  d ive r sos  e f e c t o s  de l umin i scenc i a .  P 
G O i J Z A E Z  F. , 0klando. 
Es tud io  experi$ent  a 1  d e l  p-ocesamient o  de conserva  de merluza ( Yer -- 
l u c c i u s  gayi  paruanus)  en a c e i t e .  



ISTQUE: C .  ,' J u l i o .  
Es tudio  d e l  procesamiento d e l  en l a t ado  de huevas de merluza (Mer- 
l u c c i u s  gay i  peruanus) en a c e i t e .  

KLEEBER H .  , Fernando. 
Obtenci6n de c o l a  de pescado a p a r t i r  de p i e 1  de merluza (Merluc- 
c i u s  gayi  peruanus) . 
LWA M. , Tula. 
Ensayos de al imentaci6n con d i f e r e n t e s  r ac iones  en  l a  c r i anza  in -  
t e n s i v a  de t rucha  a r c o  iris (Salmogairdneri  R.). 

rjCZi.'ZDO G. , Salom6n. 
ElaboraciBn de hamburguesa a base de miisculo des in tegrado  de meelu - 
za  (Merluccius gayi  peruanus) . 
RODRIGUEZ N . , Jose .  
Es tudio  sobre  semi-conservas de machete (Brevoor t ia  maculata c h i l -  
cae)  escabechado t i p o  ~ o l l m o p s  . 
SOLIS A . ,  Vlctor .  
U t i l i zac i6n  de l a  anchoveta para  consumo humano : sa lada-seca .  

TRESTJO C H . ,  Elmer. 
E s  t ud io  de p r e - f a c t i b i  l i d a d  tecnico-econ6mico p a r a  l a  i n s t a l a c i 6 n  
de una pescader ia  modelo en e l  pueblo j6ven (PP. J J . )  de Comas. 

19?2 AGURTOB., Jose.  
Ca rac t e r l s  ti cas  =product i v a s  y ensayos de inducci6n de l a  repro-  
duccibn d e l  bagre (Pygidiurn punctulatum Valenciennes) .  

ALMVYA B .  , JesGs . 
Incrcnento de r i b o f l a v i n a  (vitamins B ) en e l  agua de co la  de an- 

2 choveta (Engraul i s  rin,:ens) po r  f e m e n t a c i 6 n .  

ALVAEZ M . , Gaudencio . 
Estudio  sobre l a  e l a b o ~ a c i 6 n  de una semiconserva t i p o  cebiche ,  a 
p a r t i r  de miisculo de t o l l o  (Mustelus s p , )  

BOWILLA G.  , E l i a s .  
E l a b o r a c i ~ n  de conserva:, de alb6ndigas de pescado (merluza) Merlu- 
cc ius  gayi  peruanus e n l ~ t 3 d a s  en s a l s a  de tomate . 

BUSTAMANTE Z .  , Luis.  
Bioensayos de :contaminantes metdl icos h i d r i c o s  y s u  e f e c t o  en cbma - 
r6n j u v e n i l  ~ $ y p h i o p s  caement a r i u s  . 
CARQUIN B . , ~ o b a .  
Efectos  anes t4$icos  d e l  Clorobutanol en Cryphiops caementarius !,To- 
l i n a .  ' 1 

CAMACHO CK . , Oscar. 
Extracci6n y a n z f s i s  d e l  Alginato de Sodio de Macrocyst is  p y r i f e r a  
de l a s  zonas de Barranco y Pucusana. 



FLOES P . ,  Roberto.  
Es t u d i o  de f a c t i b i l i d a d  t g c n i c a  en p i s c i c u l t u r a  comercial  p a r a  i m -  
p lementarse  en  l a  SAIS Tupac Amaru Ltda.  N O 1  con sede en Pucal lpa.  

GUTIERREZ R. , Glor i a .  
E fec tos  de l a  t empera tura  y s a l i n i d a d  en l a  supe rv ivenc i a  de l a r v a s  
de camar6n de r i o  Cryphiops caementar ius  M .  en  l a b o r a t o r i o .  

HUANAY H . ,  F ranc isca .  
Determin aci6n de 10s requer imient  o s  y l l m i t e s  de t o l e r a n c i a  d e l  'ca - 
mar6n de r l o s  (Cryphiops caementar ius  Molina) a a lgunos f a c t o r e s  
a b i 6 t  i c o s  . 
LLANOS M .  , Fernando. 
Es tud io  de l a  de sh id ra t ac i6n  de l a  macha (Mesodesma donacium). 

MORALES F. , Well ington.  
AnZl i s i s  microbiolSgico de f i l e t e s  congelados de pescado que s e  'co . - 
merc i a l i zan  en e l  p a l s :  merluza (mer lucc ius  g a y i  peruanus)  t o l l o  
( Must e l u s  sp )  y dorado ( Coryphaena h i p u r u s  1. 

MOREYRA A .  , Jose: 
Es tud io  d e l  c u r t i d o  de l a  p i e 1  de bufeo.  

OSTOLAZh R. , Augusto. 
Conservas de f i l e t e s  de b o n i t o  en  s a l s a s  no t r a d i c i o n a l e s .  

P E ~ A  B .  , Ezequie l .  
ProducciSn y eva luac i6n  b i o l S g i c a  de un concentrado p r o t g i c o  (CPP) 
a p a r t i r  de un h i d r o l i z a d o  microbiano de machete (Brevooet ia  macu- 
l a t a  c h i l c a e )  . 
RODRIGUEZ C.  , Jorge .  
Es tud io  de l a  e laborac i6n  de conservas  de j u r e l  (Trachurus symme- 
t r i c u s  murphi n . )  f r i t o  con a r r o z  (Or i za  s a t i v a  1 . )  

TAPIA P . , Candelar io .  
Aprovechamiento de l a  p i e 1  de t o l l o  (mus te lus  s p )  como cuero ,  me- 
d i a n t e  e l  m6todo de c u r t i d o  a l  cromo. 

TOSO N . ,  C6sar. 
Es tud io  d e l  procesamiento d e l  calamar ahumado (Lo l igo  v u l g a r i s ) .  

VARGAS V. , Miguel . 
Estudio  de l a  e laborac i6n  de conservas  de e s t o f a d o  de t o l l o  ("s- 
t e l u s  whitneyi  ch . )  y j u r e l  (Trachurus symmetricus murphyi N.). 

VELARDE M . ,  AGgel. 
Evaluaci6n pr4, l iminar  t6cnico-econ6mico d e l  no  aprovechamiento d e l  
l i c o r  de pre -  occi6n de l a  s a r d i n a  po r  l a s  f s b r i c a s  de conservas 7 de Lima y Ca l l ao .  

VERDEGER A .  , barge. 
Es tudio  d e l  procesamiento d e l  e n l a t a d o  de l a  t r u c h a  a r c o  i r is  ( S a l  - 
mo g a i r d n e r i i )  en c u a t r o  l i q u i d o s  de gobierno.  



19 79 P T r \.f T\-.I.~N ?. , J o s ~ .  
Es tud io  cornparativo de 10s car ragenes  ob ten idos  d e l  a l g a  G iga r t i na  
chamissoi p rovenien te  de P a i t a  , Eten , Sa lave r ry  ,' Chimbote , Pucusa- 
n a  y P i sco .  y l a  determinacidn c u a n t i t a t i v a  d e l  car ragen  kappa. 

CEDILLO S . ,  Rosa. 
Evaluaci61-1 de 4 t i p o s  de h a r i n a s  de pescado comerc ia les  en l a  a l i -  
mentaci6n de a l e v i n o s  de t r u c h a  a r c o  iris (Salmo g a i r d n e r i  R.). 

CHAUCA C . ,  Luciano. 
Niveles p r o t 6 i c o s  en l a  a l imentac i6n  a r t i f i c i a l  d e l  camar6n de r i o  
( Cryphiops caementar ius  M.  1 . 
ESTINOZA R. , Luis .  
E f e c t o  de l a  densidad de poblaci6n en e l  c rec imiento  de camar6n de 
r l o  Cryphiops caementar ius  M . ,  mantenidos en  ambientes s i n  r e f u g i o s .  

KUDZLPIA N . , Enrique . 
Cyrencibn de e s e n c i a  de p e r l a  de l a s  escamas de machete (Brevoor t i a  
maculata  c h i l c a e )  y s a r d i n a  (Sardinops sagax  sagax ) .  

MAGALLANES A.  , Domingo . 
Seco-salado de merluza (Merluccius  gay i  peruanus)  p o r  un metodo 'r5 - 
p i  do. 

POWURAS 0 .  , Raiil. 
I d e n t i f i c a c i 6 n  morfol6gica de f i l e t e s  de 20 e s p e c i e s  de pescado de 
l a  c o s t a  peruana.  

PENTI CE H . , Car los .  
Es tud io  cornparativo de l a  ob tenc i6n  de co l a  de pescado a base de 
hues03 de merluza (Merluccius  gay i  peruanus)  y c a r t l l a g o s  de t o l l o  
(T.fustelus s p . )  . 
PUELLES M .  , Donato. 
Es tud io  de l a  e l abo rac idn  de l a  carne  de pescado con sabo r  a carne  
de p o l l o .  

QUISPE T. ,  Car los .  
P ~ o c e s a m i e n t o  de alumado en c a l i e n t e  d t ~  t r u c h a  a r c o  iris (Salmo 
g a i r d n e r i i  ) . 
ROJAS S .  , Luis .  
E l  Agua de co l a  de s a r d i n a  ( ~ a r d i n o p s  sagax  sagax)  como s u b s t r a t o  
en l a  obtenci6n de p e n i c i l i n a .  

SARMIENTO Z . ,  Jose .  
Ensayos a n i v e l  de labora- tor40 sob re  10s e f e c t o s  cle c o r r i e n t e  e I 6 c  
I .  

- 
L r lc ; l  en e 1 carnar6n de r i o  Crj-?l-iio?s caementar ius  (Etolina) . 

19 80 CASTRO .F. , Faill. 
Evaluaci6n de l a  c a l i d a d  d e l  choro (Aulacomya a t e r )  y de l a  rnacha 
(I,lesodesna donaciuin) en s u  expendio a 1  e s t a d o  f r e s c o .  



CO?>lEJO 14. , F6l ix .  
Es tudio  de l a  e laborac i6n  de hotdog de pescado a p a r t i r  d e l  j u r e l  
(Trachurus symmetricus murphyi),  merluza (Merluccius g a y i  perua- 
nus)  y t o l l o  (Mustelus d o r s a l i s ) .  

C H A E  Z T . , SalomBn . 
Elaboraci6n de un h i d r o l i z a d o  de pescado por  mgtodos qul'micos. 

' CilIXPEN S . , Luis .  
ConstrucciBn y e s t u d i o  p re l imina r  d e l  comportamiento de l a  r ed  Sos - 
t e n i d a  por  varas  (Boo ukeami). 

MOLLEDA 0 .  , Andr6s. 
Obtenci6n de i c t i o c o l a  a p a r t i r  de v e j i g a  n a t a t o r i a  de congrio CGe - 
nypterus c h i l e n s i s )  . 

MOR4LES C. , RaG1. 
Iv7ari3ciones de las p-opiedades f i s i c a s  y quimicas de 10s f i cocoIo i  
des e x t r a i d o s  de a l g a s  de importancia econBmica d e l  Perii en las ' eF  - 
t ac iones  de inv ie rno  y primavera. 

NORIEGA d e l  VALLE, RaG1.  
Es tudio  p re l imina r  2e mercado y a l t e r n a t i v a  t ecno l6g ica ,  en condi- 
c iones de a l t a  s a l i n l d a d ,  pa ra  e l  e s t ab lec imien to  de una empresa 
de c u l t i v o  ?e l angos t inos .  

N E  P., Guillemno. 
Elaboracibn de conservas de f i l e t e  de s a r d i n a  (Sardinops sagax sa -  
g a ~ )  e l  una mezcla de a c e i t e  y vino t i p o  opor to  como l l q u i d o  de'go- 
b i e m o .  

RAHOS 11. , Gabr ie l .  
EvaluaciBn p i s c i c o l a  d e l  Represamiento de San Juan en l a  Merced. 

RIVAS PLATA C . ,  H6ctor.  
Es tudio  comparativo de 10s me'todos organole 'pt icos y quimicos e n ' j u  
re1 ( Tr;!churus symetr icus murphi ) y pe j e r r e y  ( Odontesthes r e g i a  '2 - 
g i a )  , e n t e r o s  y ev iscerados  almacenados en  r e f r i g e r a c i h  . 
ROSALES .'. Hermes. 
Detecci6ri de Vibrio parahaemolyticus en l a s  p r i n c i p a l e s  e spec ie s  
que s e  comercializan en e l  Terminal Pesquero d e l  Cal lao . 

SXlCiiEZ Y .  , SaGi. 
Evaluaci6n de l a s  p o s i b i l i d a d e s  de d e s a r r o l l o  p i s c l c o l a  de l a s  pro  - 
v i n c i a s  de Tambopata y Tahuamanu (Dpto. de Madre de Dios)  . 
STLT2A C . ,  Luis .  
Variaciones de l a s  propiedades f l s i c a s  y quimicas de 10s f i cocoIo i  - 
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Control  entomol6gico en l a  h a r i n a  de pescado. 

MASALIAS M . ,  Fernando y Daniel  CARRION S. 
Disefio de ma p l a n t a  p i l o t o  de concentrado p r o t e i c o  de merluza p o r  
e l  mgtodo de e x t r a c c i 6 n  por  s o l v e n t e s .  

ROCHA SOLIS, Lu i s .  
Seguridad i n d u s t r i a l  e n .  pue r to s  y  muel les  . 
ROSADO VENEGAS , .Manuel, 
Seguridad en embarcaciones pesqueras .  

SILVA MAES , Walter .  
Bases de l a  l imnologia  quimica en 10s bio topos  1 6 t i c o s  d e l  camar6n 
de r i o  ( Chryphiops caenen ta r iu s )  . 
SOTELO BENITEZ ,, Terc io  . 
I n f l u e n c i a  de l a  supe rv i s iSn  en l a  produccidn pesquera.  

SOUZA PUGA, caries de .  
P r i n c i p i o s  b5s icos  en e 1 e s t u d i n  d e l  p lanc ton .  

I 
ELL0 ALVA, G .  ' 
Estudio  c r i t t c o  de l a  pe sque r i a  en e l  Per6  y s u s  i n d u s t r i a s  ap l5-  
cadas.  



TOKUDA OKUDARA, Hernan y Nereo SANCHEZ A .  
Mantenimiento de embarcaciones "anchoveteras"  ( casco  de f i e r r o  ) . 
WAKABAYASHI W. , Car los .  
P i s c i c u l t u r a  en ambientes n a t u r a l e s  cercados i n t e g r a d a  a 1  s i s t ema  
coopera t ivo  . 

19 70 ALVAREZ B .  , Luis  y Cesar REVILLA P. 
Proyecto de una p l a n t a  de " p e l l e t s "  en l a  h a r i n a  de pescado,  

AYALA BELLA, Manuel y V i c t o r  LONCHARICH P. 
Anteproqecto de una i n d u s t r i a  conse rve ra  de a l imentos  marinas .  

BARRERA L . ,  Severo y Luis  R U I Z  R. 
Consideraciones sobre  l a  pe sca  de a r r a s t r e  (consuno) er. e l  c en t ro  
y n o r t e  d e l  l i t o r a l  peruano. 

EAZAN AHPUDIk , Franc isco .  
CSlculo y digefio de l a s  csmaras f r i g o r l f i c a s  p a r a  un barco  pesque- 
r o  de 300 T. M. 

BOADA G U A R I N  , Alvaro. 
Proyecto de organizac i6n  p a r a  l a  Cooperat iva Pesquera C h o r r i l l o s  
Limit ada . 
CENTURION UGAZ , Vlc to r .  
Proyec to  de una p l a n t a  p a r a  ob tenc i6n  de guanina escamas de Ethmi- 
dium c h i l c a e  (machete 1. 

COTRINA CH AVE Z , Arman do. 
Anteproyecto p a r a  una f a r i c a  de pescado ahumado ( c a b a l l a )  

C H I N E N  T . ,  Augusto y Car los  CHIRINOS C 
Tratamiento de aguas y diseRo de ablantladores p a r a  a l imentaci6n de 
c a l d e r a s  en  Tarnbo de Mora, Caucato y P;.racas. 

GARCIA GALICIA, I l de fonso .  
Obtenci6n de e x t r a c t 0  de carne de pescaclo p a r a  l a  p reparac i6n  de 
ca ldos  concentrados . 
GONZALES N.  , Angel y V ic to r  LA SERVA. 
Superv is i6n  de embarque de a c e i t e  de pescado,  c o n t r o l  t 6 c n i c o  , de- 
terminaci6n de peso y muestreo en l a  c o s t a  peruana. 

GRANADOS S. , ~ o r \ a l d  y Roberto PINZON A.  
P6rd ida  de carga  p o r  f r i c c i 6 n  en t u b e r l a s  y s u  a p l i c a c i 6 n  en e l  
cS l cu lo  de absorventes  en l a  i n d u s t r i a  pesquera.  

I 

. . "n  nu&S A. , Simon 'v J a v i e r  ZUBIATE G .  
Evaluaci6n de l a  c o n d k i i  s a n i t a r i a  de l a  h a r i n a  de pescado (An- 
choveta  Engrau l i  r i n g e n s )  p o r  metodos a p l i c a b l e s  en c o n t r o l  de 
producci6n.  



LIMA D. , Augusto y Percy ZONTEAGIJDO Q. 
I n s t a l a c i d n  de un l a b o r a t o r i o  de c o n t r o l  quzmico en p l a n t a s  de ha- 
r i n a  de pescado. 

LORA W .  , Genaro. 
Disefio y a n z l i s i s  econ6mico de l a  i n s t a l a c i 6 n  de una poza r e f r i g e -  
r a d a  en l a  i n d u s t r i a  de h a r i n a  de pescado. 

MANRIQUE G . ,  Edgardo y Car los  VELASQUEZ R. 
Ci rcu lac ibn  d e l  cake en e l  s ecador  con e l  agregado de agua de co l a .  

MAPELLI R. , Orlando. 
Es tud io  a n a l l t i c o  y a spec tos  e s t a d T s t i c o s  de ca to rce  e s p e c i e s  de 
pescado (marinas) p a r a  consumo humano. 

MASIAS G . ,  Eduardo. 
Cont ro l  b z s i c o  de p l a n t a s  de agua de c o l a .  

NUNEZ N . ,  Gladys y Alejandro Q U I ~ O N E S  M .  
E s tud io  sobre  1.a i n s t a l a c i 6 n  de una p l a n t a  de conservas  de anchdve - 
t a  e n l a t a d a  t i p o  s a r d i n a  ubicada en Chimbote. 

PEXALTA C. , Jaime. 
Es tud io  sob re  10s consumidores de pescado en Lima Metropolitans y 
s u  proyeccibn en e l  mercado. 

PUENTE V.  , Francisco.  
Breve e s t u d i o  d e l  problema de 10s malos o l o r e s  p roven ien t e s  de l a  
f a b r i c a c i 6 n  de h a r i n a  de pescado en l a  c iudad de Chimhote y s u s  
probables  so luc iones  . 
ROURIGIJEZ 0. , Ledegario y Ariel ARCE C. 
Es tud io  d e l  complejo pesquero de P a i t a .  

SILVA R. , J u l i o  y Jaime GARCIA B . 
h t e p r o y e c t o  p a r a  una p l a n t a  de conservas  miilt-ple . 
VARGAS R.,  Mario. 
h a  so luc i6n  p a r a  l a  mejor u t i l i z a c i b n  de l a  mano de ob1.a cotno f o r  
ma de incrementar  l a  p roduct iv idad  de l a  i n d u s t r i a  de 1,. h a r i n a  d F  
pescado (Area de coc ina ,  prensa y s ecador ) .  

VILLACORTA G .  , Car los .  
Fac tores  que eleiran 10s c o s t o s  de producci6n de l a  h a r i n a  de anCho 
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ve La peruana,  

VILLANUEVA T. , Jose: 
Anteproyecto de l a  i n s t a l a c i B n  de una p l a n t a  de a l imentos  ba1anCe.a - 
dos p a r a  animale. . $ 

1971 AGUINAGA C. , V i r e i l i o  . 
Nueva m t o d o l o g i ~  y t g c n i c a  para  mantener una buena c a l i d a d  en e l  
pescado congeladd. 



ALVAREZ A . ,  Manuel. 
Comercial izaciSn,  foment0 y d e s a r r o l l o  de pescado f r e s c o  en e l  
PerG. 

ANCHAYGUA M. , Lino. 
Tratarniento de agua p a r a  c a l d e m s  en  l a  zona de Lima y Cal lao.  

ANGLAS C. , Fernando. 
In t roducc i6n  exper imenta l  a l a  e l abo rac i6n  de embutidos a base de 
carne de pescado. 

A Z A E D O  D . ,  E d i l b e r t o .  
Disefio de ablandadores  p a r a  c a l d e r o s  en l a  zona de Lima y Cal lao.  

BARCO A .  , Jos6  
Contaminaci6n r a d i o a c t i v a  po r  Cesio 137  d e t e m i n a c i 6 n  de P o t a s i o  
t o t a l  y P o t a s i o  40 en g i g a r t i n a  chamissoi "cochayuyo". 

BERROCAL C. , Jo rge .  
E l  Ni t r6geno l i q u i d 0  como r e f r i g e r a n t e  de productos  pesqueros.  

DONG0 R. , Pedro. 
Disefio de una t o r r e  lavadora  de 30 t o n e l a d a s  de pescado/hora.  

FARFAN. d e l  PINO, Miguel , 
Car tas  de tempera turas  s u p e r f i c i a l e s  de 1 mar peruano duran te  e l  
afio 1970. 

FLORIAN G. , Car los .  
Contr ibuci6n a 1  conocimiento de l a  fauna  p a r a s i t o l 6 g i c a  d e l  Muste- 
l u s  dors  a l i  s "to110 " . 
GALVEZ R. , Car los .  
L ~ t e p r o y e c t o  de ins ta lac . l6n  de una coope ra t i va  de pesca  a r t e s a n a l .  

GUEVAXA N. , Ale j andro. 
Es tud io  c r i t i c 0  y a n z l i s i s  de 10s f a c t o r e s  que impiden l a  buena 
d i s t r i b u c i 6 n  y comerciali :saci6n de 10s recu r sos  pesqueros en nues- 
tros mercados . 
OLIVELA 0 .  , Jos6 .  
Proyec to  de i n s t a l a c i 6 n  de una empresa de t r a n s p o r t e s  de pescado 
r e f r i g e r a d o  con h i e l o .  

1 PACHECO Q . , Teodosio . 
Azte-proyecto de una p l a n t a  p a r a  l a  e l a b o r a c i h  de co l a  y g e l a t i n a  
a p a r t i r  de desefhos de pescado. 

\ 

iJLT,I)A LLEIIENA, ~ ? t o n i o .  
I n t e r p r e t a c i 6 n  matem2tica d e l  m6todo de Gaarder y Gran para  l a  e s r  
t irnaci6n de l a  p y o d u c t ~ v i d a d  p r i m a r i a  a c u z t i c a  a n i v e l  de f i t o p l d n c  - 
t o n .  



VYCA D I E Z  , Hector . 
La Tesca de c o r t i n a  pa ra  pe jer rey  cabinza en l a  c a l e t a  de Chorri- 
110s. 

V I U A N U E V A  T.  , Hugo. 
Invest igacibn de salmonella en e l  procesa de fabr icac i6n de h a r i n a  
ds pescado. 

ZUMAETA D I A Z  , Luis. 
Distr ibucidn hor izon ta l  de l a s  temperaturas y sa l in idades  en e l  
mar peruano durante e l  aFio 1966, a 10s n ive les  de @,50 y 100 metros. 

1372 PL?TGE LES S ILVA , Jorge . 
Estudio taxon6mico comparative e n t r e  e l  Cryphiops caementarius (?lo - 
l i n a  1872) y e l  Macrobrachium inca  (Holthuis  1950) de nues t ros  
r i o s  cos teros  . 
AYrICA A. , Willy . 
Anteproyecto y disefio de una f s b r i c a  de conservas de doble l i n e a .  

B U A N  CACEES. , Juan. 
E l  Eercado mayorista pesquero de Lima. 

BENITES PANTA, Ricardo. 
LYilidad de l a  anchoveta (Engraulis  r ingens)  para consumo humano 
d j  r e c t o  t i p o  anchoa. 

BRICEBO CHIHUAN, Miguel. 
Recuperacibn de aminozcidos d e l  agua de cola .  

C A R R I O N  RONDON, Ezio. 
Estudio experimental para l a  elaboraci6n de conservas y semi-con- 
servas  de anchoveta (Engraulis  r ingens)  ahumada en a c e i t e  y en g a l  - 
s a de t oma-te . 
DAVILA N . ,  Segundo. 
H i d r d l i s i s  y valoraci6n cromatogrsfica de metionina y c i s t i n a s  en 
msrluza. 

GAMIO SANTIBAEZ, Carlos. 
Anteproyecto de una .p lanta  f r i g o r i f i c a  para congelar  merluza (Mer- 
luccius  gayi )  en bloques. 

L I N D E Y  BOUCHER, Eduardo . 
Estudio de p r e f a c t i b i l i d a d  para una p lan ta  de a c e i t e  de epoxidado 
de pescado en e l  PerG. 

MAC COTRINA , ~ u i i l e r m o  . 
Sal.ado y secado be pescado, ohtenciiin de merl-uza seco-salado t i p o  
bacalao. t 

EENDOZA R.  , ~ i c a b d o .  
Aspe ctos t6cnicoh en l a  f abricacidn de embarcaciones anchoveteras 
de f i b r a  de v i d r i o  para  350 toneladas  de capacidad de bodega. 



:.!2SI!IA ; E 3 I N A ,  Renan . 
Estudio  t 6 c n i c o  econ6mico de l a  Cooperat iva Pesquera "Huanchaco" 
(La Libe r t ad )  . 
14GXATA i'. , Armando. 
Proyecto p a r a  l a  exp lo t ac i6n  d e l  lobo marino. 

CLAYA GUTIERREZ , Car los .  
J.s?ectos b i o l 6 g i c o s  de l a  l i s a  (Mugil c epha lus ) .  

O'EEGLIO M. , Mario. 
Es tud io  exper imenta l  p a r a  l a  e l abo rac idn  de conservas  de choros 
( Yyt i lu s  chorus ) ahumados . 
P!_PDO F'ERqO , Migue 1. 
Zstudio  de f a c t i b i l i d a d  p a r a  l a  a d q u i s i c i h  de embarcaciones "Pro- 
yec to  de Empresas Autoges t ionar ias"  . 
yn- r -  - 2..~~AN0 CORDOVA, Mario. 
Pgrd idas  c o n t r o l a b l e s  de c a l o r  en p l a n t a s  de h a r i n a  y a c e i t e  de 'an - 
choveta . 
q ' T  
, .-.,IYAS A.  , J u l i o .  
i f e c t o  y comportamiento d e l  P,cido S6rb ico  y Benzoato de Sodio en 
rrerluza . 
L??-:A?J LT?ARA, Jorge . 
Aslectos  s a n i t a r i o s  de f a r i c a s  de conservas  y c a l i d a d  de s u s  pro-  
2 - x t o s  d~ l a  zona de Lima y Cal lao .  

XGXG LAF!?JAS , Luis .  
Ciseiio de un secador  exper imenta l  de bandejas  p a r a  pescado s a l a d o ,  

1973 A 3 ? J  A?!ZEI,T P . , J aime . 
9serac i6n  : c o n t r o l  y  rnantenimiento de equipos  ad ic ionadoores  de 
ar . t loxidantes  l i q u i d o s  . 
AFSCIIE TICONA , Nicanor. 
? a s t a s  de merluza. 

AFZOYO PE3E Z, Alfredo.  
O~lentaci61-1 t g c n i c a  p a r a  e l  pe r sona l  de una p l a n t a  de h a r i n a  de 
?e s cad0 . 
AZ-:-~ZDO D I X Z ,  ~ i b n i s i o .  
I -?or tanc ia  d e l  c o n t r o l  de c a l i  dad en l a  producciSn de har.ina y a-  
ce:te de 2escado; 

I 
- ----. 
z - ; - l  ;iSF-?ADA, ~ l f r t ? d o .  -. 
;i 3uceo p r o f e s i g n a l  como a c t i v i d a d  e x t r a c t  Tva. 

C.:,'IZ_"!AG~ C . , Ces r. 
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a 
s- ?escado como producto:  ap rec i ac i6n  d e l  mercado. 



C;ST?!3:-IOT:TE 3 .  , Amador. 
FevisiBn taxon6mica de 10s peces mss comunes en l a  Fami l ia  Sciae-  
n idae  en e l  l i t o r a l  peruano. 

C5'.4D20S DULMJTO, Maria. 
b t u d i o  exper imenta l  de concentrado p r o t e i c o  de pescado a base de 
~ e r l u z a  u t i l i z a n d o  s o l v e n t e s  nac iona l e s .  

3E. LA CRUZ B . , AsunciBn. -. :orma o p e r a t i v a  de un t e r m i n a l  pesquero.  

- - ' - -,,q -.,,, SASAKI, Samuel. 
Es tud io  de l a  f l o r a  b a c t e r i a n a  de a l e v i n o s  de t r u c h a  a r c o  iris ( S o l  - 
mo g a i r d n e r i  i r i d e u s )  duran te  una e p i z o o t i a  presen tada  en l a  Es ta -  . > clon P i s c i c o l a  de San ta  E u l a l i a .  

3A3FA4J1 WURTTELE , Hugo. 
rn - - z l cu los  p a r a  obe t ene r  urla me j o r  p roduct iv idad  d e l  s i s t ema  de s e c a  
?s en s e r i e  de h a r i n a  de anchoveta ,  product0 d e l  procesamiento in: 
r e g a l  de 234 tone l adas  de pescado p o r  h o r a  en l a  p l a n t a  de produc 
cl6n de h a r i n a  y a c e i t e  de anchoveta de FZbrica de Conserva ~ e ~ t u ' f  
32 S.  A .  

'GZK4,?DI GAZCO , Aldo . 
2 s a a r r o l l o  de un p l an  de mejora en e l  rendimiento de l a  mano de 
ahra d i spon ib l e  en una i n d u s t r i a  de conservas  de pescado (Area de 
; ro lucc i6n)  . 
2;XZ,%ES M . ,  Fred. 
-:.:.r.teproyecto p a r a  m a  p l a n t a  de t r u c h a s  ahumadas en l a  S i e r r a  d e l  
& r G .  

G31DOS E J I A ,  Luis .  
5 s t l ~ d i o  exper imenta l  d e l  procesamiento de marinado en f r i o  con pe- 
j e ~ r e y  6e ma? lOdonthestes  r e g i a  r e g i a ) .  

Lg?E Z HURT A D 3 ,  Pedro . 
:.lcevo mgtodo de recuperac:i6n de s 6 l i d o s  en e l  agua de sangre  (san-  
g'2asa) . 
%,r- n, :,-;OZ C O E A ,  Cesar .  
Zstudi.o de f a c t i b i l i d a d  t6cnico-econ6mico p a r a  una coopera t iva  pes  - 
C..l-,,-, c. de e x t r a c c i 6 n .  

1 
?;-:.I.II?EZ S .  , Alelandro.  
-b . : l~qroyecto de una p l a n t a  de t r a t a m i e n t o  de agua de c o l a  por  pre-  
213i tac i6n  con u$ coagulante  (Biocar-2)  en l a  i n d u s t r i a  de reduc- . .a c:m de snchoveta .  

- .,. I 
23FL4N L . ,  Cesar.  

?.?cuperaci6r, de l a s  p r o t e i n a s  conten idas  en e l  agua de co l a  po r  
~ ~ e c i p i t a c i j n  con SulFa to  Am6nico. 



SA'iTIS FARYACE , I t a l o  de.  
Alrnacenaje a g r a n e l  de h a r i n a  de pescado. 

S!3IHOMIJRA URA , Car los .  
P re l imina r  de mercado p a r a  j u s t i f i c a r  un. e s t u d l o  de f a c t i b i l i d a d  
de l a  i n d u s t r i a  d e l  congelado de productos  de l a  pe sca  p a r a  consu- 
mo h umano . 
SHIMABUKURO OBA , Roberto.  
Conservaci6n d e l  calamar (Lo l igo  Sp) ahumado po r  e l  m6todo de 
appe r t i zac i6n .  

ZAMBRANO GONZALES, Jorge  . 
Es tud io  y a p l i c a c i 6 n  de r edes  f i j a s  t i p o  trampas en l a s  zonas de 
P i sco ,  M'ancora y Pue r to  P i z a r r o .  

1974 AGUILAR B .  , F i d e l .  
Aspectos b io l6g i cos  de l a  T i l a p i a  ( T i l a p i a  melanopleura)  e n  c a u t i -  
v e r i o  en l a  Es tac i6n  P i s c l c o l a  de San ta  E u l a l i a .  

A Q U I N O  D I P S ,  Uldemario . 
Estudio  de 10s aspec tos  e s t r u c t u r a l e s  de l a s  escamas de algunos de 
n u e s t r o s  peces ,  con miras  a s u  a p l i c a c i 6 n  c i e n t z f i c a .  

BENAVIDES R. , Car los .  
Envases de v i d r i o  de 220  y 375 C . C .  p a r a  conservas  de pescado. 

CASTELLRYOS F. , Car los .  
Pnteproyecto de una f a r i c a  de conservas  de pescado en Yarachique- 
T iu ra .  

CAVEMAGO 9.. , Jacobo. 
F a c t i b i l i d a d  t g c n i c a  y econ6mica de l a  p e l l e t i z a c i 6 n  de l a  h a r i n a  
de pescado. 

COAYLA BERXOA , Ricardo.  
Proyecto de p r e - f a c t i b i l i d a d  111nstalaci6n de un Centro I n d u s t r i a l  
h c h o v e t e r o " .  

DELGADO VERA, JesGs . 
Enszyo exper imenta l  p a r a  l a  e l abo rac i6n  de conservas  de merluza. 

GARCIA SOLAVO, Pedro. 
E s  t u d i o  experimept a 1  de e laborac i6n  de conservas  de cangre j o . 
GJIVANOVI C G. , Vedran . 
. h t ep royec to  de i n s t a l a c i 6 n  de una p l a n t a  de l o n i t o s  congelados de 
pescado en e l  pukr to  de P a i t a .  

I 
H A R T E Y  Y S2T3, Henry. 
Aspectos ocecinog$Zficos y eco l6g icos  en l a  pesca  de a r r a s t r e  en l a  
zona n o r t e  d e l  m A r  peruano. 



L A W A  HEFEDIA, Manuel. 
Es tudio  de f a c t i b i l i d a d  t6cnico-econ6mico p a r a  l a  adquis ic i6n  de 
embarcaciones p a r a  pesca mediante l a  modalidad de c o r t i n a .  

LWBA RODRIGUEZ, Juan.  
A n s l i s i s  d e l  mercadeo de productos pesqueros en Lima Metropol i tana 
y de algunos f a c t o r e s  que condicionan s u  consurno. 

LUCK OLORTEGUI , Ces a r  . 
Aspectos p i s c i c o l a s  de un proyecto modelo de una p i s c i g r a n j a .  

MOFENO GARRO , Victor  . 
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