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ABSTRACT.-Marine fat, derived from several sources, was formerly used to great extent by
Northwest Coast Indians as a flavor enhancer of many foods as well as for medicinal and
ceremonial purposes. The most prominent source of food fat used by British Columbia
native people has been from the ooligan (Thaleichthys pacificus Richardson, Osmeridae) a
small fish which is harvested in bulk in early spring, allowed to ripen in large bins, and then
rendered to give a pungent, golden, thick oil called "ooUgan grease". Samples from five
preparations of this fat were made in 1981 from the Nuxalk Community of Bella Coola,
B.C. and several nutrient analyses were done. Fatty acids, expressed as mean and range of
percent methyl esters were: saturated at 32.2 (30-33), monounsaturated at 64.5 (63-66),
and polyunsaturated at 0.9 (0.8-1.1). The principle fatty acid was oleic acid. In addition,
there are small amounts of Kjeldahl N (16-19 ug/g), Ca 27-206 ug/g) and P(70-100 ug/g).
Analyses with high pressure liquid chromatography yielded the following mean and range
values for three fat soluble vitamins: vitamin A-20 ug/g (18-29); vitamin E·220 ug/g (148
279); vitamin K - 10 ug/g (4-13). It is concluded that ooUgan grease is a nutrient-rich food
fat that is currently consumed much less frequently than it was formerly.

INTRODUCTION

.Food fat derived from several marine species was used to a great extent in the past by
Northwest Coast Indians. Uses of fat from seal and porpoise (Suttles 1951), whale (Druc
ker 1951) and salmon (K'san, People of 1981) have been described; however, the most
prominent food fat for British Columbia native people is recognized as that rendered
from the small fish, Thaleichthys pacificus (Macnair 1971). This fish is commonly noted
as the ooligan, eulachon, eulachen, olachen, olachon, or oolachan, depending on the
pronunciation of the various B.C. native groups, and the interpretation of the writer.
In this paper, the spelling "ooligan" is used, since this closely approximates the term
commonly used by the Nuxalk People of Bella Coola who graciously provided samples of
"ooligan grease" for the analyses reported here.

Thaleichthys pacificus grows to a maximum length of 30 em, and returns in early
spring to fresh water rivers for spawning after spending 2-3 years at sea. The important
rivers for harvesting these fish are the Stikine, the Nass, the Skeena, the Kitimat, the
Bella Coola, the Kingcome, the Klinaklini, and the Fraser (Macnair 1971). In addition
to use of the fish as a source of rendered fat, native people have used the ooUgan as a
popular flesh food. The fish is eaten fresh after one of several possible methods of pre
paration (boiling, baking, grilling, etc.), and it can also be preserved by smoking, drying,
salting or freezing-or in combinations of these processes.
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The fat rendered from T. pacificus is commonly called "grease". It is widely used
as a condiment with many foods, such as dried fish, potatoes, native root foods and
vegetables (Mcnwraith 1948; Kuhnlein et al. 1982; Niblack 1970; Rohner 1967; Turner
1975). It is also used ali an ingredient in the preparation of bread, stews or salads (Haw
thorne et al. 1960; Edwards 1978). In addition, ooUgan grease was formerly used exten
sively as a preservative in that cakes of dried berries were submerged in boxes containing
the fat, thus protecting the fruit from oxidation and pests.

As well as being a prominent traditional food, ooUgan grease is used as a native
medicine for skin rashes or for the treatment of various internal ailments (McGregor
1981; Garfield and Wingate 1966; Edwards 1978). It was also used as an all-purpose
lubricant for wood and leather items (Edwards 1978).

The cultural significance of ooUgan grease cannot be underestimated, as it was (and
continues to be) a prominent food and gift during feasts and potlatch ceremonies. Early
ethnographers among the Nuxalk and Kwakiutl people noted that it was a sign of poverty
for a family to be without ooligan grease (Mcnwraith 1948; Curtis 1915).

There is documentation for preparation and use of ooligan grease by the Tlingit
(Oberg 1973), Tsimshian (Stewart 1975; Boas 1916; Garfield and Wingate 1966) Kwa
kiut! (Macnair 1971; Curtis 1915; Rohner 1967), Kitimat Haisla (Hawthorne et al. 1960),
Gitksan (K'san, People of 1981) and Coast Salish (Barnett 1955). This list is not a com
plete one, since many native groups obtained ooligan grease by travelling to the rivers to
help residents with fish harvest and preparation, or by trade.

The process of preparing the rendered fat, and the consequent flavor of the final
product, differ among the groups of native people. Usually, the fish are "ripened" in
bulk to develop the flavor and to permit decomposition of the carcas for easier release of
the fat during cooking. The exact changes in the fish carcass due to microbial action are
not known. Ethnographic accounts describe cooking the fish in water heated with hot
rocks or over an open lIre using a bin with a metal bottom. In addition to procedural
variations among native groups, there are preferences and opinions of families on how to
make the best Doligan grease.

PREPARATION OF DOUGAN GREASE BY THE NUXALK PEOPLE

The people of the Nuxalk community in Bella Coola, British Columbia, prepare
ooligan grease from fish entering the Bella Coola River in early spring. The time of
arrival of the ooligans ultimately depends on weather conditions, but usually the first
fish appear in late March. In early April, when the seagulls hover over the river which
is "black with ooligans, " the fish are seine-netted into boats and hauled in buckets onto
shore and packed into bins built on the river bank. The size of the fish bins, called
"stink boxes" by the Nuxalk people, varies. An average-sized box will hold 6300 kg of
ooligans, and is constructed from cedar planks to be 2-3 m square and 1.5 m high. The
floor of the bin is customarily lined with cedar (Thuja pUcata Donn) boughs to permit
adequate drainage. When full, the box is covered, and the contents left to ripen. De
pending on the weather, this process will take from 4-14 days. Each family has their
own way of telling when the ripening is complete-either by smell, or by feeling the
texture of the decomposing fish.

Some Nuxalk people preferred, in the past, to use only the fattier, female fish for
the grease-making process. Today it is the custom to use the entire catch. Usually, it
is the men who net the fish, and haul the catch into bins. At the time of cooking the
grease, the whole family spends the day, or the weekend, at the riverbank, with women
supervising the cooking process.

If the fish are properly ripened, a 6300 kg bin will yield around 380 I of prepared
grease. The ripened fish are placed into boiling water contained in a cooking box with a
metal bottom that is placed on supports over an open fire. The contents are slowly sim
mered to extract the fish oil. It is essential to cook slowly, to prevent boiling and froth-
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ing, so that the oil from the fish will <'melt away" and rise to the surface of the water
layer. When cooking is complete more water is carefully added to the bin to make a dis
tinct water/oil interface. The oil is then scooped off into metal pots and the fish residue
is either released to the river via a trough from the cooking box, or taken for garden
fertilizer.

The oil is then reheated to the frothing point to skim off any particulates. This is
accomplished by some families with the addition of red-hot stones to the metal pot.
The families who use this method say they do it to get the <'hot rock flavor" they like
so much. Others reheat the grease slowly on a portable kerosene stove to complete the
skimming process. Still others will reheat it two or three times on a portable stove to
ensure that the grease is "safe" and will not get "strong tasting" during storage.

When the final cooking is finished, the resulting fat is a golden, pungent, thick oil
which is poured into gallon jugs and is usually stored in a cool part of the home. A few
families also store grease in a freezer. Everyone maintains that grease which is properly
cooked and bottled will keep for several years at room temperature. Those who store it
frozen say they do so to keep the flavor from getting "strong."

An interview study of Nuxalk families (Kuhnlein 1981), revealed that slightly more
than 50% of families still use ooUgan grease to some degree. The quantity used per family
varied from 7 to 38 I of grease per year. Although there were five fermenting bins
yielding upwards of 2000 I of grease for the village in 1981, this was distributed within
the community of about 600 people. Nuxalk elders still use ooUgan grease as a medicine,
and it still has a prominent role in cultural activities. The following foods have been
observed (by author HK) to be eaten with ooUgan grease in the Nuxalk community:
dried fish, smoked and cooked fish, potato, herring roe, salmon roe, seaweed (Porphyra
perforata Agardh.), bannock, and homemade bread. Spring greens eaten with ooUgan
grease include the shoots of salmonberry (Rubus spectabilis Pursh), thimbleberry (Rubus
parviflorus Nutt.) and cow parsnip (Heracleum lanatum Michx).

Today, marketed fats such as lard, hydrogenated fat, com oil and margarine are com
monly used by native people, and these have replaced the use of ooUgan grease as a
regular meal-time food. An essential step in the documentation of nutritional conse
quences of this adaptation is the identification of the nutrient components of ooligan
grease. Although ooUgan grease has always been considered as a generally healthful food
by native people, no reports of its nutrient composition have yet appeared in the scienti
fic literaure.

METHODS

Samples of ooUgan grease were taken in 1981 from five different preparations made
in the Nuxalk community of Bella Coola, British Columbia. The samples were poured
from the family container into acid-washed 200 ml teflon bottles which were then frozen
and stored at _15 0 C until later analysis. Analyses were completed for proximate compo
sition, minerals, fatty acids, and vitamins A, E and K.

Proximate composition was assessed with standard techniques. Moisture was deter
mined in quadruplicate by drying at 700 C overnight and then to constant weight at 600 C
in a vacuum oven. Ash determinations were made on the dried samples at 5500 C in a
muffle furnace. Total lipids were determined with method 16.052 of the A.O.A.C.
Methods Manual (1970). Total Kjeldahl nitrogen was determined with standard proce
dures (McQuaker 1976).

Mineral elements were assessed with a nitric-perchloric acid digest of the sample on
an inductively coupled plasma-atomic emission spectrometer (McQuaker et al. 1979a,
1979b). Determinations were made for Al, As, Ba, Ca, Cd, Co, Cr, Cu, Fe, Mg, Mn, Mo,
Ni, P, Ph, Sb, Sr, Ti, V and Zn.

Fatty acids were determined as percent methyl esters using standard gas chromato
graph procedures after the samples were saponified and methylated with boron trifluo
ride.
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Vitamin A was assayed fluorimetrically as retinol according to the method of
Thompson et al. (1978) using 100 mg of oil, or with high pressure liquid chromato
graphy (HPLC) on a silica column. Vitamin K was determined with HPLC with a CIS
reverse phase column (Vydac 201 TP 0.32 x 25 em) installed in a Spectra·Physics HPLC
system (SP 8700 solvent delivery system, SP 8400 UV/vis detector, SP 4100 computing
integrator). Vitamin Kl (Sigma V-3501) was used as the standard. Duplicate analyses
within a laboratory were within 10.5% of each other.

Cholesterol was detectable at <5 ng/mg oil using a mobile phase of 1:1 acetonitrile
isopropanol and reading at 200 nm.

Vitamin E was measured with HPLC using the method of Thompson and Hatina
(1979). A spectrofluorometer set at 290 nm excitation and 330 nm emission was used
as a detector.

RESULTS AND DISCUSSION

The results of analyses of ooUgan grease for proximate composition, fatty acids,
calcium and phosphorus are given in Table 1. As anticipated, the primary energy com·

TABLE 1. Composition of ooligangrease.

Component

Fat,%

Range

>99

- - % methyl esters - - - - - -

Moisture, %

Ash, %

N (Kjeldahl), ug/g

Ca, ug/g

P, ug/g

Fatty acids

0.16

<0.02

18

68

85

0.09-0.24

0.005-0.02

16-21

27·206

70-100

14:0

14:1

16:0

16:1

18:0

18:1

18:2

18:3

20:0

20:1

20:5 Or 22:1

aMean of 5 samples

6.4 5.7-7.2

0.3 0.3-0.4

17.9 17.0-18.3

7.1 6.3-8.0

4.1 3.9-4.4

54.6 52.2-57.8

0.8 0.7-1.0

0.1 0.1-0.1

0:3 0.3-0.4

1:2 1.2-1.2

1.3 1.3-1.5
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ponent was fat with less than 1%, by weight, of the oil being the combined components
of moisture, ash, and nitrogen. Extrapolating these small amounts of nitrogen to protein
with a factor of 6.25, there was less than 0.01 % protein present. Carbohydrate content,
determined by difference (the sum of fat, moisture, protein, and ash subtracted from
100) was negligible. Calcium and phosphorus were the major minerals found, although at
these levels, (6.8 mgl100 g calcium and 8.5 mg/100 g phosphorus) ooUgan grease would
make a very small contribution to daily dietary needs, even if consumed in large quanti
ties. Of the minerals determined, iron, magnesium and zinc were the only other minerals
present. These occurred inconsistently in the samples and in small quantities (5-10 ug/g)
and also would not have contributed significantly to dietary needs.

Determination of the fatty acid content revealed that the primary fatty acid was
monounsaturated oleic acid (18:1). There was a mean content of 54.6% of this fatty
acid. The second most prominent was the saturated fat, palmitic acid (16:0), with a
mean content of about 18%. There were small amounts of polyunsaturated acids (18:2
and 18:3), so that the ratio of polyunsaturates to saturates was very low. However, the
total unsaturated fat content is approximately 65%, which exceeds that of commonly
used animal fats, such as butter, lard, beef fat and mutton fat. It is similar in unsaturated
fat content to that of poultry fat (Brignoli et al. 1976: Reeves and Weihrauch 1979).

The resolution of the longest chain acids was not complete, so that it was not known
whether this small component (1.3-1.5%) was eicosapentaenoic acid (20:5) or the longer
chained cetoleic acid (22:1), or a combination of these two. Eicosapentaenoic acid has
been identified in diets containing fish oils which are consumed by Greenland Eskimos.
The fatty acid, at 2.6% of fatty adds in the total diet, is though to contribute to a low
incidence of ischemic heart disease in these people (Bang et al. 1980).

The results of the analysis for three fat-soluble vitamins are given in Table 2. The
samples are rich in vitamin A. At the mean level of the samples reported here, it would
take less than 50 g (2.5-3.5 tablespoons) to provide the adult daily need for vitamin A,
which is 800-1000 retinol equivalents, or ug of retinol. It is often thought that the diets
of native people are low in vitamin A if they do not consume carotene-rich vegetables

TABLE 2. Three fat-soluble vitamins in ooligan grease

Sample

1

2

3

4

5

Mean

Vitamin Aa Vitamin Eb Vitamin Kb

-----~ - ug/g- --

18.0,18.7 232 7.5

29.2,26.5 279 12.5

18.2,18.3 148 13.5

16.5,10.7 183 4.0

23.0,19.5 259 11.0

21.0,18.7 220 9.7

avitamin A was determined as retinol in two laboratories

bVitamin E was determined as Q..-tocopherol and vitamin K as K1 (see text)
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and fruits or vitamin A containing fats such as butter or fortified margarine. It is clear
from the data presented here that the use of ooUgan grease as food or medicine, even if
irregularly consumed, could provide most of the retinol needed. Since vitamin A is ef
ficiently stored hepatically (Food and Nutrition Board 1980), there is every reason to
believe that vitamin A deficiency would be unlikely to occur among people who regu
larly use ooUgan grease.

The vitamin E levels found in these samples (148-279 ug{g) are considerably higher
than those reported for fats from several uncooked finfish (McLaughlin and Weihrauch
1979). Since the entire body of the ooligan is used in the preparation process, higher
amounts of tocopherol anticipated to be contained in the fish liver and other organs
would also contribute to the tocopherol content of the final product.

At a mean level of 22 mg of a-tocopherol per 100 g of oil, it would take less than 3
tablespoons to meet dietary standards for adults. Ethnographic accounts indicate that
one cup or more was consumed medicinally or at special ceremonies. Among those
families who consume ooUgan grease in Bella Coola today, it is the usual practice to have
a few tablespoons at one meal during the day. Although vitamin E deficiency has been
documented in B.C. Indians (Desai and Lee 1974), greater deficiency among inland-resi
dents than coastal residents was reported. OUr results indicate use of ooUgan grease
would be protective against vitamin E deficiency.

There is no dietary standard for vitamin K, although it is known that this nutrient is
essential for efficient blood coagulation in humans (Food and Nutrition Board 1980). It
is thought that most of that needed by humans is synthesized by intestinal bacteria;
however, it has also been noted that the average mixed diet supplies 300-500 ug of vita
min K daily, primarily from plant sources (Olson 1973). Therefore, the vitamin KI
reported here for ooligan grease (4-13.5 ugjg) would have a very minor influence on
nutritional status for this nutrient. Vitamin Kl, phylloquinone, is usually found in
plants, but is also stored in the liver of animals who consume plants. The origin of this
nutrient in the ooligans is probably from sea algae, and it is rendered into the Imal pro
duct having been present in the liver of the fish or in intestinal algal residues.

Vitamin D content of these samples of ooligan grease has yet to be conImned. To
date, this vitamin was undetectable in the samples using the method of Thompson et al.
(1982).

The composition of ooUgan oil in comparison to other fats which are commonly used
by native people in the Nuxalk community is given in Table 3. The saturated fats of

TABLE 3.-Composition of ooligan grease in comparison to other fats (per 100 gya

ooUgan pork corn margarine
grease lard oil

Saturated Fat, % 32.3 39.2 12.7 13.2

Monounsaturated Fat, % 64.5 45.1 24.2 45.8

Polyunsaturated Fat, % 0.9 11.2 58.7 18.0

Vitamin A, RE 1,985 993b

Vitamin E as
a-tocopherol, mg 22.0 1.2 14.2 12.9

Vitamin K as Kl' mg 1.0

avalues for marketed fats are primarily from Reeves and Weihrauch (1979).

bfrom Health and Welfare Canada (1979).
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ooligan oil are similar to la:rd and nignel fum fu\!.t \lrQent in com oil and com oil marga
rine. The total unsaturated fat, that is the combined monounsaturated and polyunsatur
ated fats, of ooUgan grease is similar to that of com oil. There is no doubt about the
superiority of ooUgan grease in providing vitamin A, E, and K in comparison to the other
three fats.

Today native families often use marketed fats such as lard and margarine in food prepa
ration, and it is reasonable to assume that these have replaced ooUgan grease as the major
dietary fat. This is further implicated by the extent of village ooUgan grease preparation
in comparison to former days. As previously stated, in 1981 there were five ripening fish
bins yielding in the vicinity of 500 gallons of oil for use by a community of about 600
people. In 1982, there were four ooUgan ripening bins on the north bank of the Bella
Coola River. In contrast, the contemporary Nuxalk elders recall that it was usual to have
eight or ten different family preparations of ooligan grease each spring, and that everyone
would use it as a regular food. Unfortunately, percapita consumption cannot be calcu
lated since population records were not kept, and in addition, it is common knowledge
that the grease was a favorite trade item to neighboring groups in exchange for other
foods or household goods. Nevertheless, it is quite clear that current practice is that
only about half of the Nuxalk people use DoUgan grease today, and that marketed fats
are used frequently.

In conclusion, ooUgan grease is a nutrient-rich food fat that is used less today than it
was formerly. It continues to be obtained with ingenious low-cost native technology
from local resources. Although the labor required for fish harvesting and grease prepara
tion is considerable, this food has been the object of much cultural activity and is still
highly appreciated by many native people of Coastal British Columbia.
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