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F 
I S H  oils and M a r i n e  An ima l  

oils a re  i m p o r t a n t  because  
they  a r e  re la t ive ly  cheap 

oils, and so find a r ead ie r  m a r k e t  
t han  the h i g h e r  pr iced  oils and 
fa t s .  In  t he  Uni ted  S ta t e s  they  

cons t i tu te  6% of the  supply  of  
inedible  oils. The domest ic  pro-  
duct ion of fish oils, inc luding  
whale oil, ave rages  about  100 miI- 
lion pounds.  

I have sepa ra t ed  the  oils in to  two 
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groups ,  or e l a s s e s ; - - o n e  g roup  I 
call non-compet i t ive  o i l s , - - spe rm,  
seal, cod, and cod l iver  oils. These  
oils a re  used for  special  purposes  
and do not  compete wi th  the  o ther  
fish and whale  oils. I have called 
the  o ther  g roup  in t r a -compe t i t i ve  
oils for  they  can be subs t i t u t ed  for  
one ano ther  and  fo r  ce r ta in  an imal  
and  vegetable  oils and f a t s  under  
v a r y i n g  condi t ions .  We will  f i rs t  
cons ider  br ief ly  the  non-compet i t ive  
oils, and then  take  up the more  
i m p o r t a n t  i n t r a -compe t i t i ve  oils. 

N o n - c o m p e t i t i v e  Oils  

Sperm oil--There is no s epa ra t e  
f ishery conducted now for  spe rm 
whal ing.  They  a re  taken  only in- 
c identa l ly  to the  cap ture  of the  

o ther  species of whales.  Sperm 
oil, made  f rom the spe rm whale,  
is a l iquid wax  t h a t  is not  
classified as  a f a t t y  oil as a r e  
fish, fish l iver ,  and  whale  oils. 
Al though  th i s  species is not  ex- 
t inc t  t hey  have been hun ted  a n d  
ha ras sed  unt i l  now sperm oil is a 
by-produc t  of the  whale indus t ry .  
Other  oils, namely,  the  hydroca r -  
bon oils, have been subs t i tu t ed  fo r  
sperm oil and  have p rac t i ca l ly  
dr iven i t  off the  marke t .  

Sperm whales  a re  hun ted  in 
much the same manne r  as the  ordi-  
na ry  whale  which  I will  discuss 
la ter .  N o r w a y  is the  Wor ld ' s  la r -  
ges t  p roducer  of spe rm oil. 

Sperm oil is produced f rom the 
head cav i ty  and f rom the b lubber  of 

Ezving Galloway 
Seal rookeries at Ketavie, Alaska 
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the  spe rm whale.  The head and body 
oils a re  usua l ly  mixed.  The chief  
opera t ion  of  ref ining is the  separa -  
t ion of the  spermace t i  f rom the oil. 
Th is  is effected by  pro longed  re-  
f r i g e r a t i o n  and subsequent  press-  
ing  of the  p a r t i a l l y  solidified mass.  
The clear  oil ob ta ined  in th i s  man-  
ne r  is known as  win te r  sperm oil. 
I t  is bleached t h r o u g h  in fusor i a l  
ea r th  before  i t  is marke ted .  Spr ing  
sperm oil is produced by a s imi la r  
t r e a t m e n t  of w i n t e r  s p e r m  oil a t  a 
h ighe r  t empe ra tu r e .  The sper-  
macet i  solidifies f rom a t h i r d  press-  
ing at  about  90 to 95 degrees  F.  
This  is ref ined by  mel t ing  and  boil-  
ing  wi th  a di lute  caust ic  soda solu- 
tion. I t  is washed  wi th  w a t e r  and 
run  into  molds to p e r m i t  c rys ta l -  
l izat ion.  Refined spe rmace t i  is a 
white ,  lus t rous ,  t rans lucen t ,  crys-  
ta l l ine  substance.  I t  is tas te less ,  
colorless, and  can be rubbed  into 
powder  w i th  the  fingers.  Our  wives  
find spe rmace t i  in t he i r  l ips t icks ,  
cold creams,  and o the r  cosmetics.  
I t  may  also be used fo r  candles.  
Sperm oil is  used  fo r  l ub r i ca t i ng  
l igh t  r a p i d - r u n n i n g  m a c h i n e r y  such 
as spindles  of  cot ton and woolen 
mills.  

Seal o i l - -Sea l  oil, made  f r o m  the  
b lubber  of  severa l  species of seals, 
is p roduced  in Norway ,  Canada,  
and  Newfoundland .  In  Alaska  we 
have a he rd  of  seven hund red  and 
f i f ty  t housand  bu t  these  a re  f u r  
seals and a re  p ro tec ted  by  in t e rna -  
t ional  t r ea t i e s .  Newfoundland,  the  
wor ld ' s  l a rges t  p roduc ing  coun t ry  
m a n u f a c t u r e d  about  one mil l ion 
gal lons o3 seal  oil in 1925, which  
they  expor ted  main ly  to the  Uni ted  
Sta tes ,  a l though  some wen t  to the  
Un i t ed  Kingdom.  This  i n d u s t r y  
has  been descr ibed  as the  wor ld ' s  
g r e a t e s t  hunt ,  by George  Al lan  
England ,  because  the  men endure  
un l imi t ed  ha rdsh ip s  du r ing  the  

open season f rom March  15 to May 
1. The sealers  c ru i se  n o r t h w a r d  
f rom Newfound land  into  the  ice 
fields off L a b r a d o r  and Green land  
seeking  the seals t ha t  l ive on the  
ice. The crew of a s t eamer  con- 
s i s t s  of 150 men, who r i sk  t h e i r  
l ives to share  about  $5,000.00 fo r  
the  s ix  weeks '  per iod.  The h igh-  
est  sha re  any hun t e r  ever  received 
is $167.00 while  some have go t t en  
only $7.00. 

When  the  cap ta in  locates a herd  
of seal, the  hun te r s  a r m e d  wi th  
clubs and guns  crawl  over  the  s ide 
of the  boat  and j u m p  f rom one 
cake of ice to ano ther  un t i l  t hey  ge t  
onto the  la rge  body of  ice where  
the  seals  are.  The seals  a re  
clubbed or shot  and  d r a g g e d  back 
to the  sh ip  by the  hun te r s .  Skin-  
ners  remove the sk in  and b lubber  
and s tore  them in the  hold. The 
boats  r e t u r n  to po r t  a t  the  end of 
the  season or when t hey  have se- 
cured  a full  cargo.  Each  boat  t r i e s  
to ge t  about  twen ty  thousand  seals 
a t r ip .  

The re  a re  severa l  me thods  of 
r e n d e r i n g  the oil. By d i rec t  s t eam 
is the  most  common method.  Un- 
der  th i s  method the  b lubber  is pu t  
into l a rge  tanks  and s t eamed  and 
the oil sk immed  off. Severa l  
g rades  of  oil a re  made  by  th i s  meth-  
od, accord ing  to  color. The f irst  
oil removed  is the  finest  and  l ight -  
est  in color. The decadence of the  
seal i n d u s t r y  has  been g r a d u a l  and  
unless the  seals  a re  f u r t h e r  pro-  
tec ted  by law the supply  wil l  de- 
crease.  Other  oils a r e  be ing  sub- 
s t i t u t ed  for  seal oil so i t  does not  
command the  pr ice  i t  used to. 

The  bes t  qual i t ies  of seal oil a re  
used as i l luminan t s  in l igh thouses .  
I t  has  been used as  an  a d u l t e r a n t  
of  cod l iver  oil, bu t  of  course  t he re  
is no official record  of th is .  Cheap 
fish oil has  somet imes  been mixed  



36 .... OIL & F A T  INDUSTRIES  February, 1928 

wi th  seal oil and the  mix tu r e  sold 
as  seal oil. Small  quant i t i es  of  
the  oil a re  used in c u r r y i n g  lea ther .  
The  cheaper  g rades  are  used in the  
m a n u f a c t u r e  of  soaps,  pa r t i cu l a r ly  
sof t  soaps.  

Cod and cod liver oil--Cod l iver  
oil is p r epa red  f rom the f r e sh  l ivers  
and  is in tended  fo r  medicinal  p u r  
poses while  cod oil is p r epa red  f rom 
decomposed l ivers  and is in tended 
fo r  i ndus t r i a l  purposes.  The world 
product ion  of cod and cod l iver  oil 
app rox ima te s  e igh t  mil l ion gal lons 
a year .  N o r w a y  is the  l a rges t  pro-  
ducer,  wi th  Newfoundland  a close 
second. The Uni ted  S ta tes  manu-  
f ac tu re s  2 pe r  cent  of the world 
product ion.  I t  is all produced on 
the  At lan t i c  Coast, p r inc ipa l ly  by 
pha rmaceu t i ca l  houses.  No cod 
l iver  oil is produced in Alaska,  be- 
cause the cod l ivers  a re  too small. 
Even  on the At l an t i c  Coast  only 31/2 
pe r  cent  of the  f i sherman 's  gross  
revenue is der ived f rom the sale of  
cod l ivers .  

In  the ear ly  days  of the  i ndus t ry  
the  oil was produced by le t t ing  the  
cod l ivers  ro t  in a bar re l  unti l  the 
oil f loated to the su r face  and was 
sk immed  off. 

The d i rec t  s team process  is used 
a lmost  en t i re ly  now. Las t  A u g u s t  
t h r o u g h  the cour tesy  of Dr. A r t h u r  
D. Holmes,  of  the  E. L. Pa tch  Co., 
I had  the pleasure  of  going  out  on 
one of the  boats  ope ra t ing  out  of 
Boston.  They have the i r  own rep-  
r e sen ta t i ve  on the boat  who manu-  
f a c t u r e s  the  oil. They  have these 
r ep re sen t a t i ve s  on 29 o ther  t rawl-  
ers  in the  Uni ted  Sta tes .  These 
men secure the l ivers  as the  men 
dress  t he  fish, and pu t  them into 
t anks  t ha t  hold about  two bar re ls .  
I t  is cooked by live s team and as 
the  oil r i ses  to the  top i t  is skim- 
reed off, fi l tered, and run  into bar-  
rels  fo r  sh ipment  to  the  ref ining 

p lan t  in Gloucester ,  Massachuse t t s .  
They  blend the domest ic  and  New-  
foundland  oil in la rge  tanks  to se-  
cure  a un i fo rm  product .  This  mix-  
tu re  is chil led and pressed.  The  
s t e a r i n  solidifies and i s  sold fo r  
soap making .  The oil is pumped to  
s to rage  tanks  where  a flavor is add-  
ed to give i t  a more  p leasan t  t a s t e .  
F r o m  th is  t ank  i t  is forced in to  
a small  p ipe  which car r ies  i t  to the  
bo t t l ing  machine.  The  bot t les  a r e  
filled and sealed au tomat ica l ly .  
This  p lant  a t  Gloucester  is the  
c leanest  fish p lant  I have ever seen. 

Cod Oil is produced because  
many  small  boats  are  engaged in 
the  f ishing i n d u s t r y  tha t  cannot  
c a r r y  the  cod l i v e r  oil equipment .  
I t  is p r e p a r e d  f rom decomposed 
l ivers  in much the same manne r  a s  
cod l iver  oil is produced.  La rge  
quan t i t i e s  of  cod oil are  used in the  
l ea ther  t rade .  In  Europe  they  hy- 
d rogena te  l a rge  quant i t i es  of cod 
oil for  m a r g a r i n e s .  The p r inc ipa l  
use is for  soap. 

Intra-competitive Oils  

In the  in t r a -compe t i t ive  oils I 
have  classif ied whale,  menhaden sa r -  
dine, p i lchard,  he r r ing ,  and sa lmon 
oils. In  the Uni ted  S ta tes  these fish 
and mar ine  an imal  oils compete not  
only wi th  each o ther  but  w i th  cer -  
t a in  inedible an imal  fa ts  and oils, 
such as tal low and grease .  In  Eu-  
rope these  fish oils and whale  oil 
compete wi th  ce r ta in  ed ib le  oils and  
f a t s  as well as wi th  the  inedible.  
There  is no fo re ign  compet i t ion  
wi th  respec t  to menhaden oil s ince 
i t  is made f rom fish found only 
off the  E a s t e r n  shore  of the  Uni ted  
Sta tes .  Never theless ,  the  s imi la r -  
i ty  between menhaden  oil and, fo r  
instance,  whale  oil, and the uses 
t hey  both serve  leads to compet i -  
t ion.  

The degree  of i n t e r changeab i l i t y  
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depends upon a number  of factors 
with which the reader  is probably 
famil iar .  The pr incipal  ones are 
the physical and chemical character-  
istics, composition, and the price 
factor.  In  the manufac tu re  of 
soap, if fish oils are available at a 
lower price than tallow or o~her in- 
edible oils or fats, it may be sub- 

equally sui table for every purpose 
or tha t  in te rchan~eabi l i ty  means 
complete subs t i tu t ion  of one oil for 
another.  Complete subs t i tu t ion  
may occur but  subs t i tu t ion  gener-  
ally means a change in the relative 
proport ions of the const i tuents .  
Even the sl ight difference of V8 
cent a pound on the marke t  price 

Grading, sortiug and cleaning cod fish on deck of steam trawler 

s t i tu ted  for the higher  priced fat  
or oil, but  this  in te rchangeabi l i ty  
may be l imited by s tandards  re- 
ga rd ing  subs t i tu t ion  in certain 
grades  of soap, and unless his plant  
is equipped with a hydrogenat ion  
plant  the soap m a n u f a c t u r e r  is not  
in a posit ion to use fish oil or whale 
oil regardless  of the price advan- 
tage. In  cer ta in  classes of soaps 
this  subs t i tu t ion  may const i tute  as 
high as 50 per cent. I do not mean 
that  all animal  or vegetable oils are 

may cause subs t i tu t ion  of one oil 
for another.  This  subs t i tu t ion  per- 
mi ts  economic competi t ion between 
fi~h oils and m a r i n e  animal  oils 
and cer ta in  vegetable oils and fats.  

The approx imate ,  annual  world 
product ion of the in t ra-compet i t ive  
fish and whale oils is about three-  
quar te rs  of a bill ion pounds. Nor-  
way, the largest  producing coun- 
try,  manufac tu res  about  38 per cent 
of the world's  supply, the Uni ted  
Kingdom 19 per cent, the Uni ted  
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Ewing Galloway 

General view of a British Columbia whaling station 

Sta tes  14 per  cent, and Japan  6 
pe r  cent. 

In  the  domest ic  product ion  of 
these  in t r a -compe t i t ive  oils more  
menhaden  oil has  been produced  
d u r i n g  the pas t  twenty-f ive  yea r s  
t ha t  of any  of the o ther  oils. The 
combined product ion of sa rd ine  
and h e r r i n g  oil app rox ima te s  the  
ou~.put of menhaden  oil. Whale  oil, 
once the  leading  oil, now ranks  
four th .  In  1926, the  combined pro-  
duction of  the  in t r a -compe t i t ive  oils 
was e igh ty  mil l ion pounds  in the  
Uni ted  Sta tes .  

The Uni ted  S ta tes  impor t s  of  the  
in t r a -compe t i t i ve  oils have quad- 
rupled  since 1921 because of in- 
c reased  impor t s  of whale  oil. I t  
cons t i tu tes  84 per  cent of  the  im- 
por t s  of these  oils. P i l cha rd  oil 
impor t ed  f rom Canada  cons t i tu tes  
the  bulk of the  r e m a i n i n g  impor t s .  
H e r r i n g  oil and sa rd ine  oil impor t s  

have  increased  since the  world war .  
They  come p r inc ipa l ly  f rom Japan .  

The expor ts  of the  in t ra , compe t i -  
t ive  oils a re  small ,  cons t i tu t ing  1 
pe r  cent  of the  domest ic  produc-  
t ion.  

Processes  
There  are  two processes of 

r end ing  fish oils which  are  known 
as  (1) wet  rending ,  and ( 2 ) d r y  
rending .  The wet  rend ing  meth-  
od uses s team to cook the fish and 
ex t r ac t s  the  oil by pressure .  The 
var ious  p lants  of  th i s  type on the  
m a r k e t  a re  known as the "cont inu-  
ous" reduct ion plants ,  and the  
"ba tch"  type. The dry  r end ing  
method removes the mois tu re  f rom 
the  fish, of ten by  a vacuum process,  
and  ex t rac t s  the  oil by  a solvent or  
by  pressure .  The  solvent  method  
is not  used very  extens ively  a t  the  
p r e sen t  t ime,  bu t  i t  is l ikely t h a t  
in the  fu tu r e  i ts  efficiency will  make  
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i t  more  popular  and i ts  use will be- 
come more  genera l .  

W h a l i n g  

Whales  a re  in many  respects  the  
most  i n t e r e s t i n g  and most  wonder-  
ful of all l iv ing  c rea tures .  The 
Uni ted  S ta t e s  was once the wor ld ' s  
l a rges t  p roducer  of whale  products .  
D u r i n g  the  golden era  of whal ing ,  
1815 to 1860, m a n y  fo r tunes  were  
made  in th is  i n d u s t r y  and the  
Amer ican  wha le r  hun ted  all of the  
oceans and seas fo r  whales.  The 
decline of the  wha l ing  i n d u s t r y  in 
the  Uni ted  S ta t e s  is one of the  out- 
s t and ing  f e a t u r e s  of the f isheries 
h i s to ry  of the  world.  The decline 
is a t t r i b u t e d  p r i m a r i l y  to  the  Civil 
W a r  which  des t royed  the fleet;  the  
financial  c r i s i s  of  1857 t ha t  caused 
many  wha l ing  companies  to f a i l ;  

the  d iscovery  of pe t ro leum which  
led to subs t i t u t i on ;  and the inven- 
t ion of the  harpoon  gun which in- 
c reased  wha l ing  efficiency and de- 
c reased  the number  of whales. Con- 
t r i b u t i n g  f ac to r s  were  the  discov- 
e ry  of gold in Ca l i fo rn ia  which 
drew the  adven tu rous  whalers ,  and 
the u n c e r t a i n t y  of f inancial  r e t u r n  
f rom the business .  

The domest ic  i n d u s t r y  is pu r sued  
along the Pacific Coast  and in 
Alaska.  Small  s t eamers  about  100 
fee t  in length,  mounted  wi th  a har -  
poon gun, a re  used to cap ture  the  
whale.  A t  the  shore s t a t ions  
in Cal i fornia ,  B r i t i sh  Columbia,  
and  Alaska ,  the  whales  a re  d rawn  
into l and ing  p l a t f o r m s  where  they  
a r e  f tensed;  t h a t  is, t he  b lubber  
cut  off. The  b lubber  var ies  f r o m  
6 to 12 inches in th ickness .  This  

l~.w~ng Galloway 

Whale being hauled ashore at whaling station. Note two others in background 
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is rendered to produce the bet ter  
grades of oil. The flesh is then re- 
moved and cooked to produce the 
cheaper grades of oil. Final ly,  the 
bones a re  cut into small pieces and 
dumped into boilers to make bone 
meal. The blubber  is cooked by 
steam and pressed in hydraul ic  
presses to obta in  the oil. 

The Norwegians  have inaugu-  
ra ted  a new system tha t  e l iminates  
the shore r ender ing  stat ion.  They 
use a large ship of about  ten  thou- 
sand to fifteen thousand  tons as a 
floating factory, and for each float- 
ing factory there are about five 
whal ing boats. 
The operators  
of this  inven- 
t ion haul  the 
whale up on the 
deck through a 
t r ap  cut in the 
bow o r t h e 
s~ern of the 
floating factory. 
A winch is used 
t o haul t h e 
whale up the in- 
cline and the 
t rap  door i s  
c l o s e d .  The 
whale is then 
rendered in the 
same m a n n e r  as 
on the shore. 

Typical s$eam t,rawler used fo~' 
menhaden fishing 

The Norwegians,  Bri t ish,  and 
Argen t ine  Companies use these 
ships to avoid payment  of license 
fees and export duties, and to en- 
able them to utilize the ent i re  por- 
t ion of the whale. The old whal ing 
method allowed the boats to flense 
the whale alongside the factory and 
then  cast the carcass adr i f t  be- 
cause they could not haul it aboard. 
Only one floating factory of this  
kind is used by the five companies 
on the Pacific coast. 

The world product ion of whale 
oil approximates  half  a bill ion 

pounds annual ly ,  the bulk of which, 
62 per cent, is produced by Norway 
and Great  B r i t a i n  in the Falkland 
Islands.  The Uni ted  States pro- 
duces now only an insignif icant  
amount ,  about  2 per cent of the 
world production.  ~Since 1922 im- 
por ts  of whale oil into the Uni ted 
States have quadrupled in compar- 
ison to the previous 14 year period. 
Of the half  bil l ion pounds of whale 
oil produced the Uni ted  States con- 
sumes about s ixty mill ion pounds 
and produces less than  ten million. 
] unders tand  tha t  95 per cent of 
the whale oil consumed in the 

Uni ted States is 
utilized in the 
manufac tu re  of 
soap. Less than  
2 per cent is 
used for edible 
purposes, a c - 
cording to my 
informat ion.  A 
different s i tua-  
t ion is to be 
found in Eu- 
rope. They uti-  
lize large quan- 
t i t ies  for  edible 
purposes. All 
the fish oil used 
in  the Uni ted 
States is for 
soap, and so far  

as I can find out in Europe it is 
hydrogenated and used for  mar-  
gar ines  and lard subst i tutes .  I t  is 
i n t e res t ing  to note that  Holland 
and Denmark,  large producers of 
but ter ,  export the high priced but-  
ter  and eat margar ine .  

M e n h a d e n  Oil 

At the present  t ime the center  of 
the menhaden indus t ry  is in Reed- 
ville, Virginia ,  where over $5,000,- 
000 is invested in equipment.  I 
would not  say however tha t  the 
plants  are the most up-to-date, since 
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a large number  of them have not  
made any mater ia l  change in  the i r  
procedure of operat ion for 25 years. 
The expansion of the menhaden in- 
dus t ry  cont inued unt i l  in 1920 there  
were about 60 factories operating~ 
which employed a fleet of 150 
s teamers  and about  7,000 men. 

With the fishing boats.--The fish 
are located by the capta in  and first 
mate  who scan the waters  f rom the 
top of the mast  of the vessel. Then 
two purse seine boats, each carry-  
ing  half  the net,  su r round  the 
school of fish and purse the net  
before the fish can escape. The 
s teamer  then comes along side and 
the fish are dipped into its hold. 

The s teamers leave the i r  ber ths  

Reduction.--The cooking is done 
in a long cyl inder  about  two feet 
in diameter  equipped wi th  a screw 
conveyor tha t  slowly forces the 
mass th rough the cyl inder  to which 
the heat is applied by means of 
s team jets  in the bottom. This 
t r ea tmen t  breaks up the fish so 
tha t  the oil will flow readi ly  when 
the pressure  is applied and the soft 
wet mass is then conveyed to the 
press, which consists of a tapered 
screw fixed on a hollow shaft ,  ro- 
t a t ing  inside of a s imi lar  and par-  
allel shaf t  called the curb. The 
mass moves forward  and is pressed 
by the decreasing size of the screw 
and curb. 

Oil and water  are caught  in  con- 

Menhaden seine closed, ready for the haul 

in  the early morning ,  spend the day 
c ru i s ing  and put  back to the i r  home 
factories or into the neares t  harbor  
at  dusk. They are l imited in fish- 
ing  range only by the necessi ty of 
d i scharg ing  the i r  cargo promptly  
so tha t  the fish may be cooked be- 
fore they deteriorate.  

The t r ans f e r  of the fish f rom 
the s teamer ' s  hold is accomplished 
by means  of a bucket elevator into 
which the fish are fed and carr ied  
th rough  a weighing  device before 
discharge into cooking machines  or 
s torage bins.  

crete basins  beneath  the presses 
and carried to receiving tanks  for  
f u r t he r  t r ea tmen t  while the re- 
m a i n i n g  solid mat te r  or scrap is 
deposited separately,  dried o r  
t reated with acid and sold as meal 
or fert i l izer .  In  each hundred  
pounds of mater ia l  leaving the 
presses there  are approximately  
four  pounds of oil, for ty-s ix  pounds 
of water,  and fifty pounds of scrap. 

The separat ion of the oil f rom 
the water  is accomplished by means 
of a series of open tanks  each con- 
nected to take the overflow or skim- 
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mings  f rom the preceding  t ank  in 
the  ser ies  so tha t  when the fluid has 
reached the las t  t ank  i t  is p rac t i -  
cally f ree  f rom water .  A f t e r  sepa- 
r a t ion  has  been accomplished the  
oil is hea ted  to the  boi l ing  po in t  
for  about  30 minutes ,  and  then,  
a f t e r  be ing  allowed to s t and  for  a 
day  exposed to the  sun, i t  is run  
into s to rage  tanks  and held r eady  
for  sh ipmen t  to the  refiner.  

Both  the  qual i ty  and y ie ld  of the  
oil depend p r i m a r i l y  on the qual i ty  
of the  fish, which va r ies  w i th  the  
local i ty  in which the  catch was 
made,  the  season of the  year ,  and  

Dipping menhaden aboard ship 
from the seine 

the  k ind  of a fishing yea r  i t  m a y  
happen  to be. The bes t  oil is ob- 
t a ined  f rom the la rge  f a t  fish which 
are  found  usual ly in no r the rn  
w a t e r s  t oward  the end of t he  fish- 

ing  season, and a yie ld  of e igh t  
gal lons of oil per  thousand  fish is 
a f a i r  average.  This  f igure may  be 
exceeded under  f avorab le  condi t ions  
du r ing  the late  summer .  The qual-  
i ty  of oil also depends  on the skil l  
of the  workers  a t  the  f ac to ry  and  
the p romptness  and thoroughness  
wi th  which the cooking and press -  
ing  a re  accomplished.  

The menhaden p lan ts  genera l ly  
cover several  acres  and employ 
f rom 125 to 160 men. On the P a -  
cific Coast  less than  one-half  t h i s  
n u m b e r  are  employed per  p lant .  
T h e y  have the mi s t aken  idea on the  
At l an t i c  Coast t ha t  the i r  p l an t s  
mus t  be equipped to handle enor-  
mous catches of fish which mus t  be 
handled  immedia te ly .  I t  is my idea  
t ha t  i f  these p lan ts  were  equipped 
to  handle  the  ave rage  quan t i ty  of 
fish, they  could opera te  s t ead i ly  
du r ing  the p roduc ing  season, and  
du r ing  the slack per iods  they  could 
catch up. P roduce r s  tell everyone 
tha t  they  mus t  be equipped to 
handle  a mil l ion and one-half  fish 
a day, but  i t  is only one day or  pos- 
s ib ly  several  days a season t h a t  
such a catch occurs.  They will,  
however,  not  make  any changes  
t h a t  cost  any money because t h e i r  
f a t h e r s  made money under  these  
methods,  and t hey  have made  
enough money at  t imes  to make  
them th ink  the methods  sui table  fo r  
th is  day  and age. 

I t  is the custom at  Reedville to 
cook and press  the  f ish at  n ight ,  
a f t e r  the  s t eamers  have r e tu rned  
wi th  the  catch. The next  morn ing  
the pressed  fish is shoveled into a 
conveyor  and ca r r i ed  to the  dr ie r ,  
which dr ies  i t  to 8% mois tu re .  
The  meal is then  conveyed to the  
warehouse  and dumped on the floor. 
Some plants ,  however,  produce 
green  scrap,  and sell i t  as i t  comes 
f rom the press  wi thou t  f u r t h e r  
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t r e a t m e n t .  This  ma te r i a l  conta ins  
40% mois ture .  Some p lan t s  add 
su lphur ic  acid to th is  m a t e r i a l  to 
p reven t  It f rom decomposing  too 
rap id ly .  Other  p lan t s  j u s t  sell the  
d r i ed  ma te r i a l  as scrap.  

soap is hydrogena ted .  Refined 
menhaden oil and  sa rd ine  and her -  
r i n g  oil a re  the  bes t  ma te r i a l s  t ha t  
can be used in the  p r e p a r a t i o n  of  
ce r ta in  hea t - r e s i s t i ng  pa in ts ,  t h a t  
is, for  sur faces  t ha t  become hot, 

Typical menhaden oil and fertilizer factory at Rcedville, Virginia. Note piles 
of fish meal 

Even  in the  hand l ing  of the  oil 
the i r  process  lacks efficiency. They  
allow the  oil to s t and  out  in open 
tanks ,  be l ieving the  sun 's  r ays  will 
help c l a r i fy  it. Rain  of ten dam- 
ages  it. A n y  chemis t  knows wha t  
w a t e r  will  do to oil, bu t  i t  is diffi- 
cult  to conver t  the  menhaden  pro-  
ducers  to new pract ices .  

The domest ic  product ion  of men- 
haden  oil averages  about  fo r ty  mil-  
l ion pounds,  but  the  m i g r a t o r y  
hab i t s  of  ~he fish cause the  yea r ly  
p roduc t ion  to va ry  considerably .  
P roduc t ion  of th is  oil, therefore ,  
depends  upon the abundance  or  
s ca rc i ty  of  the fish, the  wea the r  
condi t ions  p lay ing  a considerable  
p a r t  in t he i r  mig ra t ions .  

Crude  and refined menhaden  oil 
is used in the  m a n u f a c t u r e  of soap, 
pa in t ,  l inoleum, oilcloth, in t a n n i n g  
and  in t empe r ing  steel.  I t  is es t i -  
ma ted  t ha t  40% of the  product ion  
is used in soap, while  the  nex t  la r -  
ges t  use is for  paint .  I unde r s t and  
t h a t  all the  menhaden  oil used in 

such as  boi lers  and smoke-s tacks ,  
etc. Accord ing  to expe r imen t s  con- 
ducted, i t  does not  make  a good oil 
for  whi te  paint ,  and i t  is a s t r i c t l y  
out-door  paint .  La rge  quan t i t i e s  
of menhaden  oil were  fo rmer ly  used 
in t empe r ing  steel,  but  th is  m a r k e t  
has  lost to lower pr iced  oils. The 
fu tu r e  of the  i n d u s t r y  depends 
upon the pe rpe tua t ion  of the supply  
of fish and i ts  ab i l i t y  to  compete 
wi th  the  o ther  i n t r a -compe t i t i ve  
oils. 

S a r d i n e  Oi l  

Let  us now make  a t r anscon-  
t inen ta l  t r i p  to the  Pacific Coast  
and consider  the  var ious  fish oils 
produced there .  

Sardine O / / - - T h e  sa rd ine  reduc-  
t ion p lants  are  s imi l a r  to  the  ones 
used in the  menhaden  i n d u s t r y  but  
have a smal ler  capaci ty ,  and I be- 
lieve a re  more efficient. The meal 
and oil p lan ts  a re  all opera ted  as 
an ad junc t  to the  s a rd ine  cannery  
and not  as a s epa ra t e  i n d u s t r y  like 
the  menhaden  plants .  
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Tanks for sep(~rating fish oil from 

The cann ing  process is almost a 
by-product  oil now and the meal 
and oil the main  products. In 1922 
one packer I know lost $13,000 
packing about 100,000 cases of sar- 
dines but  made $30,000 f rom his re- 
duction unit .  The canners  can 
probably make more money from 
the meal and oil than f rom cann ing  
sardines  bu t  the Cal i fornia  law re- 
quires tha t  75% of the fish be 
canned. I t  has cost the packers a 
large amount  of money to find out 
th rough the courts tha t  this  law is 
valid. The State has even confis- 
cated several ships equipped as 
floating reduct ion units ,  so there  
are some tha t  know the law is valid. 

There are three impor t an t  cen- 
ters  of the indus t ry  in Cal i forn ia ;  
namely :---Monterey, San Pedro  and 
San Diego. I will describe the 
methods employed at Monterey,  
since they are typical of the indus- 
try,  on the Pacific Coast. 

emulsions, fish oil and fertilizer plant 

The most profitable t ime for fish- 
ing is dur ing  the dark phases of 
the moon, since dur ing  full moon 
no fish at all can be caught. This  
sounds fishy, but  the fishermen 
locate the schools of fish at n igh t  
by the phosphorescent  l ight  pro- 
duced by the movement  of the fish 
in swimming.  This  explains the 
dependence of the fishermen upon 
absolute darkness,  since it is al- 
most impossible to see the fish in 
the water  du r ing  full moon. A 
few fish are sometimes caught  in 
the dayt ime by watching the gulls, 
as they feed upon the splashing 
fish. 

Several hauls may be necessary 
to secure a load of fish, since water  
hauls are often m a d e , - - t h a t  is the 
fish swim down and out of the net,  
and all the fishermen have is a bag 
full of water. 

On r e t u r n i n g  to port  with a load, 
the boats unload the fish into me- 
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chanical  elevators tha t  convey them 
into storage bins  in the cannery.  
Cut ters  remove the heads, entrails ,  
and  tails, which are sent  to the re 
duct ion plant.  The body port ion is 
canned.  A large percentage of the 
sardines  are f rom 6 to 8 inches long 
and mus t  be cut so they will fit the 
c a n s .  

The most popular  method in the 
reduct ion is erroneously known as 
the "cont inuous"  machine  or uni t .  
I t  is in real i ty  the wet r ender ing  
process. The plants  have a capac- 
i ty  for f rom two to ten tons of fish 
per hour.  

In  order to secure the manufac-  
tu red  meal and oil it is necessary 
to cook, press, and dry the fish and 
separate the oil f rom the emulsion 
as it  comes f rom the press. The 
raw fish are carr ied  by an elevator 
into a cont inuous screw conveyor 
and steam is injected at var ious in- 
tervals  so tha t  the fish will be thor-  
oughly cooked. The cookers used 
m a i n t a i n  a s team pressure  of f rom 
5 to 10 pounds, while those em- 
ployed on the At lant ic  coast cook 
the fish at  a tmospheric  pressure.  
F r o m  the cooker the fish drop into 
a cont inuous press which is said to 
be a modification of the type used 

/or  press ing  olives. The oil and 
water  is pressed out as the auger  
shaped screw works in a metal jack- 
et which is l ined with a per fora ted  
screen. The emulsion then flows 
to se t t l ing  tanks.  

The pressed fish is dried in a 
direct  heat  ro ta ry  dryer.  This  ma- 
ter ia l  is g round  and sacked and 
sold as fish meal for feeding poul- 
try,  cattle, hogs, and for fert i l izer.  

The g rav i ty  flotation method is 
employed in separa t ing  the emul- 
sion. I t  is run  into a series of 
tanks,  general ly  four  in number ,  
of about  500 to 1,000 gallons each, 
and is allowed to overflow from one 
tank  to the other. I t  is then cooked 
by means  of s team coils in each 
tank,  which m a i n t a i n  a constant  
t empera tu re  f rom 180 degrees to 
210 degrees F. The superfluous 
water  is drawn off the bottom of 
each tank  to permi t  a cont inuous 
flow from one tank  to the other. 
Ahnost  pure  oil will separate out 
in the four th  tank  and it  is then 
cooked in a fifth tank  to get r id of 
as much water  in the oil as possible. 
A grea t  deal of care has to be ex- 
ercised in cooking the oil so tha t  it 
will not be overcooked, which would 
darken it. 

(To be eon2inued) 

Atlantic 
Menhaden fish meal fertilizer stock-pile 


