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Fish have been used for fertilizer for unknown centuries. In the
third millenium B.C., Mesopotamians produced and exported fish oils,
which certainly left them with a residus of fish scrap. Since it has
become yuite apparent that the ancients, bach even to the Neanderthals,
were just as smart as we are, the Mesopotamians undoubtedly found the
logical use for the scrap-manuring fields. 1In France oil had long been
made trom a fish called merlan (Gadus merlangus), with the scrap dried,
ground, and packed in airtight casks for sale as manure. In the 16th
and 17th centuries Basyue, Breton, and English fishermen caught pilchards

Clupea pilchardus) for oil, again with the scrap sold for fertilizer.

Our own New England Abnaki and Wampanoug Indians, by the record of
the Plymouth Colony from starvation by teaching the Pilgrims to do
likewise., At least one anthropologist, Dr. Lynn Ceci, thinks that
their friend Tisquantum or Squanto actually learned it during a pre-
vious stay in England and the Pilgrims, agricultural innocents that
they were, didn't realize that manuring with fish was an ancient prac-
tice. Whatever, the Indian name for today's principal industrial
menhaden (Brevocrtia tyrannus on the Atlantic Ceast, Brevoortia patronus
on the Gulf of Mexico) was Momaohatowy:, translited by Roger Williums
in the 18th century as 'that which manures.'

Yet, with all the historical record, a scientific understanding of
the real value and exact properties of fish as fertilizer is still being
sought. Until the 1940's the American menhaden industry depended heavily
on sale of fish scrap as fertilizer, still without knowing just why it
helped field and garden crops. Then the lower cost of petroleum-derived
chemical fertilizers, and their aggressive marketing, combined with war-
time demand for the protein content of fish scrap for stock and broiler
feed supplements, all but ended the production and use of fish fertiliiers.

Now, forty years later with the price of petroleum scaring, many
source countries unstable politically, and our own reluctant realiza-
tion that accessible world petroleum resources may not last out the
20th century, fish fertilizer is becoming economically and environ-

mentally desirable for crop growing.



Factors in the renewed interest include:
+ In the early sixties, the market for fish meal as a protein

supplement became depressed and producers--the menhaden fishery on the
East and Gulf Coasts and pilchard on the West--began tc seek other uses
for these primarily industrial fish.

+ Recent growth of "organic farming," independent of petroleunm-
derived fertilizers, has helped create a new though still relatively
small market.

+ Today's consumer of farm products, &s part of growing environ-
mental awareness, is coming to consider fish fertilizer as possibly a
better component of our grain and vegctables.

+ The National Pollurant Discharge Elimination System and the
Solid Waste Management Acts have stimulated research in the processing
industries, both of industrial fish and of food fish such as tuna and
herring with waste of entrails and other inedible parts, to find pro-
ductive uses for what usually has been disposed of overboard or in city
sewers.  With menhaden, converting the wastes--stick or press water at
the reduction plants und wash water from the catcher boats--to fish
soluble nutrients (FSN) for agricultural uses was found ideal. The
stick or press water is the liquor left after steam extraction of oil
from the fish, and wash water is water rich with fish blood, o0il, and
small fragments of fish left in the holds of the fish boats after
unloading. Most of these two by-products is obtained from the menhaden
and tuna fisheries.

In production of FSN, stick and wash waters are mixed, and con-
densed. The source of ingredients and the condensation process greatly
affect the highly complex chemical compesition of FSN. The proportions
of amino acids, proteins, lipids, vitamins, and inorganic elements vary
according to the fish source and processing method.

Experiments have been conducted at Virginia Polytechnic Institute and
State University, with financial support from Zapata Haynie Corporation of
Reedvilie, VA, on crops to determine what food crops and decorative plants
benefit most from FSN fertilization. Plants of different species were
grown under identical greenhouse conditions to compare the effects of FSN,

Hoagland nutrient solution (HNS) containing all necessary inorganic mineral
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