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SUMMARY: Much of  t h e  wor ld ' s  f i s h  supply  
is found o f f  U.S. shores1  y e t  we import  two- 
t h i r d s  cf our f i s h  products ; -  One r eason  is U.S. 
h a r v e s t i n g  and p r o c e s s i n g  technology lags behind 
f o r e i g n  methods. Perhaps a g r i c u l t u r a l  engineer5  
w i t h  t h e i r  e x p e r t i s e  i n  p r o c e s s i n g  p e r i s h a b l e  
food products  can h e l p  s o l v e  t h i s  problem. 



Changes i n  Seafood Processing Technology 
BY 

Heber D.  Bouland and Paul E. Sta l ey ,  Jr .*  

Twenty  percent of  the  world's supply o f  f i s h  i s  found o f f  t he  

U.S. Coasts. 

a r e  mi l l ions  of bo t tonf i sh  ava i l ab le  o f f  Anerica 's  shores to  r e l i e v e  some 

of the pressure f o r  food, t o  provide valuable  p ro te in  and improve 

our balance of trade.  Yet American fisherman catch a small share  of  

t h e  world's harvest .  One reason f o r  t h i s  i r o n i c  s i t u a t i o n  i s  t h a t  U.S. 
harvest ing and processing technology. e spec ia l ly  f o r  bottomfish, l a g s  behind 

foreign technology. 

harvest ing,  s to r ing ,  condi t ioning and processing per i shable  food products 

can make a cont r ibu t ion  and he lp  the U.S. f i s h i n g  industry.  

Yet w e  import 213  of the  f ishery.products  we consume. There 

Perhaps a g r i c u l t u r a l  engineers  with t h e i r  expe r t i s e  i n  

But f i r s t ,  why vould an accounting o f f i c e  be concerned about sea- 

food processing7 

(CAO) i s  the p r inc ipa l  arm of Congress respons ib le  f o r  achieving accounta- 
b i l i t y  of p u b l i c  expenditures, GAO major functions nre  t o  

It is  because the  U.S. Cencral Accounting Off ice ,  

- a s s i s t  Congress i n  i t s  l e g i s l a t i v e  and ove r s i i a  r e s p o n s i b i l i t i e s ,  

-audit and eva lua te  Federal  programs, and 

-carry out f inanc ia l  control  of  gwernment operat ions.  

In the  las t  15 yearsCAOhas undergone dramatic  change i n  the  scope of  

i t s  a c t i v i t i e s  and has been focusing on broader i s sues  thnn are t r a d i t i o n a l l y  

the concern of accounting. 

a r e  spent but a l s o  on hov vel1 these  expendi tures  are achieving t h e i r  

i r tendcd objec t ives .  
and p o l i c i e i  r e l a t ed  t o  f i s h e r i e s  t h a t  impact on processing technology. 

Four examples a re :  

CAO has  n o t  only been looking a t  how funds 

And there  are a number of Federal  laws, programs 

1. The Fisher ieb  Conservation and hnagement Act of  1976 which 

es tab l i shed  the 200 mile f i sh ing  limits for various kinds of 

f i s h  tha t  foreign fisherman are al loved t o  take. M y  be l ieve  

t h i s  has assured U.S. fisherman a s teady  supply and consequently 
they are wi l l i ng  to  inves t  i n  new equipment. 

National Xarine F i rher iea  Services  ( W S )  Cuaranteed Loan Progrm 
and tax incent ive f o r  c a p i t a l  investment i n  ves se l s  and gear.. 

2 .  

The views cxpresacd here  a r e  those of the  authors  and not necassar i ly  
chose O f  t h e  U.S. Cencral Accoui:Cing Of f i ce  



3 .  Saltonstall-Kennedy funds - where 30% of  import fees a re  used for  

f i shery  development and demonstrations. 

4. National Oceanic and Atmospheric Adminis t ra t ion 's  ( N O M )  syotem 
of more than 20 f i r h e r y  l abora to r i e s  performing research on re- 

source assessmcnt , ecosystems, f i she ry  engineer ing,  

Recently CAO h s s  completed tvo s tud iea  r e l a t i v e  t o  the  industry.  I h e  

f i r s t  discusses  the extent  and impact of  foreign investments i n  U.S. 
seafood processing indus t ry  and the  second the f ede ra l  role in  developing 
markets fo r  f i s h  not  t r a d i t i o n a l l y  harvested by the  0.9. 

U.S. Not Meeting Its P o t e n t i a l  

Ocean and inland vatervays provide only about 3% of the world's d i r e c t l y  

consumed protein.  

source of food. 

l b s  per year ,  i t  is over 79 pounds in  Japan and Iceland.  

population and pressure on land resources ,  f i s h e r i e s  m y  -11 play a nore 
important r o l e  i n  the future .  

But i n  some areas of  the  vor ld  f i s h  provide v i t a l  

For example,vhile U.S. per  capi ta  consumption is  only 13.3 
A l s o  v i t h  increasing 

Much of the  world's supply of  f i s h  i s  o f f  t he  U.S. shores;  20% of the 

vorld 'a  f i r h  resources  are v i t h i n  t h e  200 mile f i sh ing  l imi t r  of t he  U.S. 
yet  ve ere a ilet importer of f i s h  productr. 

pounds per  year  v h i l e  importing almost 2 1/2 b i l l i o n  pounds. 
r e s u l t i n g  i n  a balance of t r a d e  d e f i c i t  of  1.7 b i l l i o n  d o l l a r s  a year. 

i n  1950 the  U.S. coamercial ca tch  represented about 12% of vor ld  catch. 

1980 i t  vas only 5;. 

We export  about 112 b i l l i o n  

Thir i r  
Also ,  

In 

There are a number of reasons vhich ve v i11  only b r i e f l y  h igh l igh t  on 

why the  U.S. v i t h  abundant f i s h  mupply has t o  import f i oh  and i r  f a l l i n n .  
behind the rest of t he  vo r ld  i n  harveot iag f i s h .  The fo l lov ing  sulmaarize 

the  reasons given i n  the  l i t e r a t u r e  md h pra rmtac ion  by expert.: 

1. Foreign governments, e.g. Ice land ,  heavi ly  ruboid i re  t h e i r  f ioh ing  

industry and make i t  d i f f i c u l t  for  the  U.S. t o  compete v i t h  them. 

Unt i l  1977 most anyone could f i s h  i n  the  v e t e r s  around the  U.S. end 

take advantage of our  abuadant:supplies.. 

2. 
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3 .  Countries t ha t  depend heav i ly  on f i ah  an food, e.g.  Japan, Noway 

and Iceland, have developed b e t t e r  ho rvea t ing  and processing techno- 

logiea than the U.S., p a r t i c u l a r l y  f o r  bottomfish.  

Seafood processing is  a high-r isk,  c y c l i c a l  industry and n o t  

espec ia l ly  appealing t o  U.S. inves tors .  

The U.S. f i sh ing  induotry is composed of too many small, 
i n e f f i c i e n t  operators .  

4 .  

f 
5 .  

6 .  The U.S. lacks adequately equipped po r t s  and harbors. 

7 .  

8. 

Government regula t ions  unnecessar i ly  res t r ic t  the industry.  

Import quotas and t e r i f f s  imposed by o the r  na t ions  on U . S .  f i s h  

products r e s t r i c t  our fore ign  markets. 

We a r e  not prepared t o  evalua te  these a l l ega t ions .  But we w i l l  cover 

some of the  i ssues  r e l a t ed  t o  technology. 

harvest  i n g - p r o c e s s i n g ~ r k e t i n g  system. 

The Harvesti~g-Processin~-~arketicg System 

F i r s t  let’s look a t  the t o t a l  

The U.S. eystem is  s t ruc tured  with the  following components: 

A. Fishing vcssels-  

There a r e  about 173,000 c-rcial f ishermm in  the  U.S.  with over 
200,000 vesse ls .  Coastal  f i sh ing  is done by many small day-tppe 
boQts found along the  coas t  and inland waters. Deep lea f i sh ing  

i s  dw.2 with fewer but  l a rge r  veswls-many 175 t o  180 f e e t  long, 

wel l  equipped w i t h  sophis t ica ted  e l e c t r o n i c  gear ,  and #one coat ing 

over $5 mill ion.  

8 .  Port F a c i l i t i e a -  

These include t h e  dock., p i e r s ,  and handling systcrm. Dutch 

Harbor, Alaska, and Kodiak, Alaslra, are two of the U.S.’s highes t  

valued por t s .  

C. Processing Plants-  

There a r e  about 1.700 p l an t s  i n  the U.S. employing Over 80,000 
peak seasonal employees. 

Alaska, F lor ida ,  Louis ima,  ~ s a a c h u s e t t a  o r  Washington. Processing 

involves so r t ing ,  r ina ing ,  gutting, nobbing, f i l l a t i n g ,  skinning, 

and packing. 

frozen, or processed i n t o  f i s h  mcal. 

Moat of the p lan t s  a r e  located i n  e i t h e r  

Fish may be fur ther  proceaaed aa f r e sh ,  canned, or  



D. Transportation equipment- 

Usually involves r e f r ige ra t ed  t rucks 

E. Dis t r ibu t ion  f e c i l i t i e s -  

Thr disp lay  equipment and cold s torage  cabine ts  

l a s t  l i nk  i n  the  system's chain. 

represent  the 

There are  th ree  changes i n  the system we want t o  b r i e f l y  discuss:  

F i r s t ,  t he re  ii a movement toward in t eg ra t ion  of the system. This is  

e spec ia l ly  t rue  i n  count r ies  with more cen t r a l i zed ,  planned economies, e.5.  

the Soviet  Union and even Sweden, Noway, and Iceland. For example t h e  

Soviets  have la rge  fimh fac tory  vesse l s ,  where f i i h  are harvested and pro- 

cessed. 

cooperation v i t h  ind iv idua l  f irms t o  i n t e g r a t e  mmy of the system funct ions.  

In the more competit ive U.S. economy, s n u l l e r  companies a r e  being brought 

up by l a rge r  parent  companies t h a t  have con t ro l  over more segments of the  

system. 

an the importance of f i s h e r i e s  t o  t h e  country,  are inf luencing t h i s  r a t e  
of in tegra t ion .  

Quasi-governmental agencies i n  Scandinavian count r ies  work i n  

Of course o the r  f a c t o r s  bes ides  type of economic:syrLgm, such 

Second, new processes a r e  being used fo r  non-tradi t ional  species. 
During the last severa l  years  soam processor8 have begun t o  handla now 

t r a d i t i o n a l  U.S. spec ies  including Alaska pol lack and P a c i f i c  whiting. 
These spec ies ,  however, requi re  U.S. fiahermcn and processors t o  learn  new 

techniques and adapt e x i s t i n g  equipment i n  order  t o  wet new harves t ing  and 

processing r equ i r emnts  and t o  be cos t  e f f e c t i v e  and e f f i c i e n t  in  harvest ing 

and processing these f i sh .  

quan t i t i e s  of f  the Alaska coas t  but i t  is  a r e l a t i v e l y  small f i s h  (15" - 20") with 
only about a 20 - 25% y ie ld  of ed ib l e  f i s h .  

per fec t  processing eqy ipwnt  t o  p r o f i t a b l y  f i l l e t  such f i sh .  

they a re  adopting foreign technology. 

For example, Alaska pollock i s  found i n  huge 

U.S. procemsors have ye t  t o  

Current ly  

F ina l ly  the i e  is  groving foreign investment i n  the U.S. industry.  

Seafood processing i s  a high r i s k ,  c y c l i c a l  industry,  not e spec ia l ly  

appealing t o  lenders  or inves tors  i n  the  U.S.  unless t h e  processor has es tab l i shed  

a good t rack  record.  

ass i s tance  from other  sources;  foreign sources have become more and more 

important. 

Therefore m ~ y  processors  are  forced t o  seek f inanc ia l  

- 4 -  I 
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A recent CAO report  (CED-81-65) noted i n  a survey of about J40 
procesaora tha t  61 had received foreign laan* or are p a r t i o l l y  or e n t i r e l y  

omed by a foreign investor .  
and the Alaska and Washington procesrors  were t h e  major bor rowre .  Some 

f e e l  t h i s  i s  bringing needed c a p i t a l  t o  update and improve the equipment 

i n  U.S. plants .  On the  o the r  hand, some are concerned t h a t  t h i s  is  bringing 

about foreign cont ro l  of our f i sh ing  industry.  

Deta i l s  of Some System Components 

The f o l l w i n g  s l i d e s  furnished t o  us by the  National Marine Fisher iea  

Moat foreign inver tors  were from Japan 

Service i l l u s t r a t e  some of the  p n r t r  of the ayrtem: 

1. A few of the  v a r i e t i e s  of e d i b l e  f i s h  
2 .  A Sov ie r s t e rn  trawler 

3. A 280 i t .  Japanese t r a v l e r  

4. 
5 .  

6. Fish skinner  

i .  F i l l e t i n g  P a c i f i c  whiting 
8. Mnchine fo r  mnking pro te in  concent ra te  

9 .  New machine fo r  proceasing -11 c rab r  

Hoisting net. on a Japanese s h i p  

Heading machine on a Polish sh ip  

10. Tester f o r  meaauring qua l i t y  

11. Horizontal  f l a t  f r eeze r  

12. 

13. The packaged product 

14. The f inished product 

Packing Pac i f i c  whiting into f i s h  blocks 

Role of Agr icu l tura l  Engineers 

With the exception of some work i n  c a t f i s h  pondr, a g r i c u l t u r a l  engineerr 
for  t h e  most pnr t  have not  worked i n  the  a rea  of f i r h e r i e s .  One reason for 

t h i s  may be becaure f i s h e r i e s  coue under the  j u r i s d i c t i o n  of the  Department 

of Colmarce and not  USDA m d  i t r  Agr icu l tura l  eXperi6entation S ta t ions ,  

the major employera of a g r i c u l t u r a l  engineers. 

A l s o  a g r i c u l t u r a l  engineers are accustomcd t o  working w i t h  the land; 

f i s h  come from the  ocenn 

are  planted or bred fo r  production. not  harvested as they grow wild i n  
nature.  vherc m e  may have l i t t l e  control over h o  f i shes  i n  what one 
perceives as h i s  waters. 

a g r i c u l t u r a l  food products. 

sor ted ,  cleaned, packaeed and r tored .  

Agr icu l tura l  engineerr vork v i t h  producta t h a t  

But t he re  are c m w m a l i t i e s  between f i r h  and 

Firh are highly per ishable  food and m a t  be 



There are throe  a r e a l  vhere M f e e l  the a g r i c u l t u r a l  engineer can con- 

t r i bu te  t o  the indui t ry .  

This involvei the use of computer model#, a t a t i a t i c s ,  ti- s tud ie s  and 

work sampling t o  imprwe the  e f f i c i ency  of the iystemi and lower cos t .  
For example, t h i a  wan. i n t e g r a t i n g  t h e  aystem of r o r t i n g ,  ev i sce ra t ing  and 

packing. 

One area i a  the  f i e l d  of opera t iona l  ana lys i i .  

A second area i s  t he  f i e l d  of qua l i t y  maintenance and preservat ion.  

Agr icu l tura l  engineer expe r t i s e  in  freezing,  drying and canning food 

products should be appl ied t o  f i i h  p r c k c t i .  

development of c lectronic-meehancial  equipment t o  ca tch ,  t r anspor t  and 

process f i s h  i r  needed. 

F ina l ly ,  expe r t i s e  i n  the 

Fish technology i s  changing; more prcciae sophia t ica ted ,  e f f i c i e n t  
equipmsnt ii being used. 

challenging f i e l d .  

You may want t o  lend your expe r t i ae  t o  t h i i  

- 6 -  
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