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The Fish Oil Industries 
D e s c r i b i n g  the  P r o d u c t i o n  a n d  Ut i l i z a -  

t i o n  of  F i s h  a n d  M a r i n e  A n i m a l  Oi ls  

BY F R E D E R I C K  H .  M E I S N E S T  

(Continued from February issue) 

Sardine  Oil (Cont.) 
I t  is possible to ship the oil di- 

rect to the consumer in tank cars 
f rom the California reduction 
plants since almost all such plants 
have ra i l road siding facil i t ies for 
shipping the canned product. This 
is practically the only place in the 
United States in the fish oil indus- 
t ry  where it is possible to ship the 
oil without  t ranspor t ing  it first to 
shipping centers. 

Pa r t  of the production in Cali- 
forn ia  is consumed locally by paint  
dealers but the bulk is shipped East  
for  use in soap. In 1925 and 1926 
some was used (about 700,000 
pounds) for lard compound. Of 
the 15,000 tons of fish meal the 
bulk is used locally for  animal food 
and for  fert i l izer .  The exportable 
surplus is shipped mainly to Japan. 

P i lchard  Oil 

In 1925 the Canadian government 
by an Order in Council permit ted 
the use of pilchards for  reduction 
purposes in Canada. Later  they 
permit ted the use of herr ing in 
certain distr icts .  During the first 
season one machinery company 
sold six plants that  were installed 
on the west coast of Vancouver 
Island, which is the only place in 
Canada where pilchards are taken. 

The pilchard was first noticed by 
the her r ing  fishermen when they 
appeared in large quantit ies in 
1918. I t  is a California sardine 

that  has migra ted north, and 
scientifically it  is a sardine. How- 
ever the oil is imported into the 
United States as herr ing oil. 

Since 1925 about twenty-five 
plants have been installed. 

The Canadian pilchard yields 
more oil than the California sar-  
dine and I have seen them average 
50 to 75 gallons of oil per ton of 
fish. In California they average 
only about 35 gallons per ton. 

A few salmon canneries have 
canned the pilchard but apparent ly 
they have not made much money 
or else they would not have re- 
quested the government to permit  
their  use for  reduction purposes. 
The extent of the pilchard re- 
sources are not accurately known, 
but  from my personal experience 
I think they are capable of sup- 
port ing a large industry, and a 
steady supply will be available al- 
though the runs will be sporadic. 
The coast line from Barclay Sound 
to Quatsine Sound is rugged and 
the pilchard schools enter the num- 
erous bays for  food or else for  
shelter. As the fishermen study 
the runs they may also discover 
where the schools are when they are 
not in the bays and consequently 
the production may be increased. 
I ts  progress may be as s tar t l ing  as 
the sardine oil production of Ma- 
dras, India  has been. In 1915 it  
was very small and now large quan- 
t i t ies of oil are produced. This is 
indeed remarkable since the 600 
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Interior view of large sardine canning plant 

produc ing  p lan ts  use an t iqua ted  
methods .  

The  methods  employed in the  
Canad ian  p i lchard  i n d u s t r y  are  
s im i l a r  to those  used in the  Cali- 
f o r n i a  sa rd ine  indus t ry .  However ,  
d u r i n g  the pas t  season some re- 
duct ion  p lants  have been ins ta l led  
of the  same type  as used in manu-  
f a c t u r i n g  menhaden  oil. This  type  
of p lan t  I consider  was te fu l  and 
inefficient. There  is an oppor tu-  
n i t y  for  some indiv idua l  to develop 
a sys t em which will  be more  ef- 
ficient and supplan t  those  now in 
use. The p lants  in use now leave 
f rom 5 to 12% oil in  the  meal  and 
t ake  f rom 5 to 8 tons  of fish to 
make  one ton of meal,  whereas  an 
efficient p lan t  should produce  one 
ton of meal  f rom fou r  tons  of fish. 
Since oil is wor th  about  61/~c per  
pound and meal  wor th  only 3c pe r  

pound th is  e x t r a  5 to  12% oil 
should be recovered.  

The p lants  in use lose l a rge  quan- 
t i t i es  of n i t rogenous  m a t e r i a l  and 
a lbuminoids  by us ing  the wet  ren-  
de r ing  method.  They  use th is  type  
of p l an t  because they  a re  in use 
e lsewhere  and because  they  will  
not expe r imen t  wi th  a new type.  
I have examined  the  p roduc ts  of 
these p lants  and found  t h a t  the  
emuls ion of oil and  w a t e r  contains  
25 % solids. 

Canadian  p i l cha rd  oil is p roduced  
f rom Apr i l  to December  and some 
ope ra to r s  a re  e x p e r i m e n t i n g  wi th  
new fishing methods  in hopes of 
being able to fish the  yea r  around.  

Only small  quan t i t i e s  of the  oil 
a re  consumed in Canada,  over  50% 
is expor ted  to t he  Un i t ed  S ta t e s  fo r  
use p r inc ipa l ly  in soap. The bal- 
ance is expor ted  to Europe .  
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The Canadian  oil sells for  ap- 
p rox ima te ly  the same pr ice  as Alas-  
ka  h e r r i n g  oil. (The Uni t ed  S ta tes  
ta r i f f  is 5c pe r  gallon.)  

H e r r i n g  Oi l  

H e r r i n g  oil is m a n u f a c t u r e d  in 
Alaska  and in Maine.  The  Maine 
i n d u s t r y  is conducted as a by-prod-  
uct of the  sa rd ine  i n d u s t r y  and the 
product ion  is only about  1,000,000 
pounds  a yea r  while the  Alaska  
p roduc t ion  is about  20,000,000 
pounds  per  year .  

In  Alaska  a reduct ion  p l a n t  is an 
essent ia l  ad junc t  to a h e r r i n g  sal t -  
e ry  because  i t  has  a l a rge  amount  
of was te  avai lable .  In  cen t ra l  and 
w e s t w a r d  Alaska  the  sa l t ing  of the  
fish is the  ma jo r  i n d u s t r y  since 
about  90% of the  fish a re  very  
large.  In  the i m p o r t a n t  south-  
eas t e rn  d i s t r i c t  85% of the  fish are  
small  so tha t  the  m a n u f a c t u r e  of 
meal  and oil is the  p r inc ipa l  indus-  

t r y  and sal t  h e r r i n g  is a minor  
product .  In  1926 about  85% of the  
to ta l  of A la skan  h e r r i n g  oil was 
produced  in Sou theas t  Alaska.  

The h e r r i n g  s t r i ke  in at  Cape 
Commansy  in June  and cont inue to 
run  unt i l  October.  These are  pel- 
agic  fish tha t  l ive in the  open ocean 
and en te r  the  bays  a t  cer ta in  t imes  
of the  year.  I bel ieve tha t  i t  will  
be ha rd  to deplete  the  supply o f  
fish pe rmanen t ly  though it  m i g h t  
be possible  t ha t  in tens ive  f ishing 
would decrease the  catch for  a num- 
ber  of years .  

The methods  used in manufac -  
t u r i n g  h e r r i n g  oil a re  typif ied by  
the fol lowing descr ip t ion  of a la rge  
plant .  This  company  employs 3 
purse  seine boats  to catch i ts  sup- 
ply of fish and opera tes  a sa l t e ry  
in conjunct ion  wi th  the manufac -  
ture  of meal and oil. Like the  o the r  
reduct ion  p lan ts  i t  is a complete 
se t t l ement  by i tself .  I t  has a su i t -  

Automatic machines for filling sardine cans with oil. Thousands of barrels 
of cottonseed and other oils are used annually in packing sardines 
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"Ki ldonan ,"  an up- to-date  cannery  on the wes t  coast of Vancouver  I s land  

able ha rbor ,  adequa te  wa te r  sup- 
ply, and s to rage  and warehouse  fa-  
c i l i t ies .  

The  reduc t ion  p lan t  is of the 
cont inuous  type  and like the  f if ty 
o ther  p lan t s  in Alaska  is as auto-  
ma t i c  as i t  is possible  to make it. 
I t  has conveyors  and e levators  to 
c a r r y  the  fish ins tead  of manual  
labor  as used in the menhaden in- 
dusty.  The fish are  cooked, pressed  
and d r i ed  in equipment  s imi la r  to 
t ha t  of the  s a rd ine  indus t ry .  

Wi th  in f r equen t  s t eamer  service 
i t  is necessa ry  to have la rge  s tor-  
age  capac i ty  and like all f ishermen 
the men a re  opt imis ts ,  for  they  be- 
l ieve in hav ing  capac i ty  to s tore  
t h e i r  l a r g e s t  catches,  and ware-  
house fac i l i t i es  for  s to r ing  la rge  
quan t i t i e s  of meal. 

These  p lan t s  in Alaska  a re  over  a 
t h o u s a n d  miles f rom Seat t le  and 
have  s t eamer  service  about  every 
t en  days.  The oil is ca r r i ed  to 
Seat t le  in t anks  aboa rd  the  s team-  
ers.  The E a s t  W a t e r  W a y  Dock, 
b u i l t  d u r i n g  the war  to handle  ship-  

ments  of impor t ed  Or ien ta l  oils, 
now handles  fish oil and fish f rom 
the  Pacific Coast.  I t  is one of the  
finest docks in the  Uni ted  S t a t e s  
for  handl ing  oil and meal.  F r o m  
s to rage  t anks  on the docks the  oil 
is pumped  into t ank  cars  thas c a r r y  
i t  to the  consumer.  P r i o r  to ship-  
ment  r ep re sen t a t i ve  samples  of the  
oil and meal  a re  tes ted  and the  
produc ts  a re  sold upon the  resu l t s  
of these  tes ts .  

Some h e r r i n g  oil is shipped to the  
E a s t  in t ank  car  quan t i t i e s ;  how- 
ever  i t  is e s t ima ted  tha t  f rom 85 to 
90% of the  product ion  is used on 
the  coast. The meal  is consumed 
on the Pacific Coast  for  feed ing  
and f e r t i l i z ing  purposes  and about  
two thousand  tons are  expor ted  to 
Japan .  

S a l m o n  Oi l  

In  the  i m p o r t a n t  salmon cann ing  
i n d u s t r y  on the Pacific Coast,  a 
l a rge  por t ion  of t he  was te  fish is 
d i scarded  in ce r t a in  locali t ies .  I t  is 
dumped ove rboa rd  because i t  has 
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Forty thousand British Columbia salmon just  unloaded into receiving chutes 
of a large cannery 

not been economical ly possible to 
ut i l ize it. I f  i t  were  m a n u f a c t u r e d  
in to  sa lmon oil and meal,  produc-  
t ion in Wash ing ton ,  B r i t i s h  Colum- 
bia  and Alaska  would be quad- 
rupled.  Domest ic  p roduc t ion  at  the 
p resen t  t ime  is only two hundred  
thousand  gal lons annual ly .  

The salmon reduct ion  i ndus t ry  is 
ca r r i ed  on as an ad junc t  to the sal- 
mon canner ies ,  and in th ree  or four  
places as a s epa ra t e  indus t ry .  At  
Ketchikan,  Alaska ,  fo r  example,  a 
company collects the  offal f rom the  
ten canner ies  there .  A t  several  
l a rge  canner ies  small  by-products  
p lan ts  have been ins ta l led  to save 
the  waste .  

The wet  r ende r ing  sys tem is era- 
ployed in connection wi th  handl ing  
the  was te  f rom an  ind iv idua l  

sa lmon cannery.  These p lan ts  a re  
of the  cont inuous  type but  a re  
adap ted  to handle  salmon. The 
heads  and backbone,  lef t  f rom the 
cann ing  process,  a re  crushed and 
tho rough ly  cooked. Salmon offal re- 
qu i res  cons iderab ly  more cooking 
than  h e r r i n g  in o rde r  to release the  
oil cells. I t  was not  unti l  1923 tha t  
p l an t s  of th is  type  were used. 

The  centra l  r ende r ing  p lan ts  gen- 
e ra l ly  use the  ba tch  system, wi th  
e i the r  wet  or d ry  render ing .  At  
the  p r e sen t  t ime  I believe there  a re  
only th ree  p lan t s  opera t ing ,  
a l though there  were  five at  one 
t ime  on P u g e t  Sound alone. 

Salmon oil is used for  t ann ing  
lea ther ,  in the  manufac tu r e  of  
p a i n t s  and soap. When proper ly  
m a n u f a c t u r e d  i t  is considered a 
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high grade fish oil. Some salmon 
oil averages less than One per cent 
free fa t ty  acid, but the free fa t ty  
acid content of the oil will vary 
with each plant according to the 
individual process used. 

Solvent Process 

The solvent process is relatively 
unimportant  but has possibilities. 
I t  has been used in the past  in 
California and in Washington but 
the plants have been closed due to 
inefficient operation. They have 
also had trouble with obtaining 
s tandard  solvents. Some of the 
plants used gasoline and a t t r ibute  
the i r  fai lure to the lack of good 
grades of gasoline. Their products 
were also very poor in comparison 
to the products produced by the 
other systems, for  example, the oil 
was very dark and sometimes con- 
rained some of the solvent. I t  
should have been filtered by the use 
of infusorial  earth or some similar  
filter aid. I f  these companies had 
conducted research they would 

probably have been successful since 
this type of plant is used in several 
of the European countries and has 
proven very profitable. Its use 
should become more general in the 
future  provided adequate research 
is conducted pr ior  to installat ion 
of the plants. 

Governmenta l  Co-operation 

Scientific research has been the 
means of br inging about a large 
n u m b e r  of improvements in fish- 
ing methods; preservat ion of the 
fish by re f r igera t ion  in the men- 
haden indus t ry ;  rendering meth- 
ods; refining methods; and hard- 
ening of the oils. The Bureau of 
Fisher ies  have a sum of $80,000 in 
the deficiency bill which they hope 
passes Congress this winter  so that  
i t  may be used for securing addi- 
tional men for  research. One of 
their  greates t  problems is to work 
out a method that  will economically 
handle small quanti t ies of fish 
waste. The Bureau is s tudying 
methods to prolong the life of the 

A good haul-- l i f t ing seine with menhaden 
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One o]' the largest herring canneries on the Maine coast, has packed as much 
as 300,000 cans of herring daily 

fishing gea r  by the use of new net  
p r e se rva t ive s ;  s t udy ing  the l i fe  
h i s to ry  of the  fish so they  may  
know more  about  i ts  habi t s ,  and 
can m a i n t a i n  a pe rmanen t  supply.  

The indiv idual  S ta tes ,  in which the  
f ishing is prosecuted,  have control  
over  the i r  respect ive  f isheries while  
the  Fede ra l  gove rnmen t  has control  
of Alaskan  f isheries and of in te r -  

Over one thousand trolling boats in Neah Bay,  Washington,  farthest  point 
north in the United States  
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s ta te  sh ipmen t s  of meal  and oil. 
In  Alaska  the  Bureau  has  l imi ted  
the  h e r r i n g  f ishing season f rom 
June  to October,  and  also has spe- 
cified a closed season f rom Sa tu r -  
day  evening unt i l  Monday morn-  
ing. When  someone develops a 
small  machine  t ha t  will handle  the  
was te  f rom the  salmon canner ies  
the  sa lmon canners  will be enabled 
to save two mil l ion dol lars '  wor th  
of sa lmon offal t ha t  is now dumped 
overboard.  

The Uni ted  S ta tes  Tar i f f  Com- 
miss ion  makes  two d i s t inc t ly  dif-  
f e r en t  k inds  of i nves t i ga t i ons :  
(1) They  make formal  inves t iga-  
t ions  on var ious  subjec t s  under  the  
ta r i f f  act  of 1922, as reques ted  by 
the in t e res t ed  par t i es .  These in- 
clude a s tudy  of  domest ic  and for-  
e ign s i tua t ions ,  inc luding  produc-  
t ion,  imports ,  exports ,  uses, cost of 
product ion  and the  compet i t ive  s i t -  
uat ion.  Under  th is  act  the  P res i -  
den has the  power  to ra i se  or  low- 
er the  ta r i f f  a f t e r  an inves t iga t ion  
by  the  Tar i f f  Commission.  
(2) The second func t ion  of the  

commiss ion  is to p r epa re  surveys  
on the var ious  a r t i c les  included in 
the  ta r i f f  act. These  repor t s  a re  
gene ra l ly  p r i n t ed  for  use by the  
t r ade  and for  congress .  F o r  ex- 

ample, t h e  w r i t e r  is now p r e p a r i n g  
one, " F i s h  and Mar ine  An ima l  
Oils." These r epor t s  can be se- 
cured by w r i t i n g  the  Tar i f f  Com- 
mission.  

The s tudies  made under  the act  
of 1922 and the r e gu l a r  surveys  in- 
clude the  advan tages  and d i sadvan-  
t ages  of the  fo re ign  and domest ic  
s i tua t ions  as well as s t a t i s t i c a l  
data.  

F u t u r e  of  the  I n d u s t r y  

The f u t u r e  of the  i n d u s t r y  de- 
pends u p o n - -  
( 1 ) - - T h e  conservat ion  and pres -  

e rva t ion  of  the  supply ;  
( 2 ) - - G r e a t e r  efficiency in reduc-  

t ion p lan t s  w h i c h  will de- 
crease  the  cost  of  p roduc t ion ;  

( 3 ) - - B e t t e r  methods  of p roduc ing  
and ref ining the oi l ;  

( 4 ) - - I n c r e a s e d  use of  the  oil f o r  
edible purposes  and new uses 
of the  oil for  inedible  p u r -  
poses ; 

I t  has  only been dur ing  the  l as t  
five yea r s  t ha t  the  consumpt ion  of  
fish oils in the  Uni ted  S ta tes  has  
increased  subs tan t i a l ly .  At  the  
p resen t  t ime  i t  looks as though  fish 
oils will  be more  p rominen t  in the  
f u t u r e  than  they  have been in the  
past .  


