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GEOGRAPHICAL POSSIBILITIES OF CORK PRODUCTION
IN THE UNITED STATES

CHARLES C. YAHR
Illinois State Normal University, Normal

Scattered cork oaks growing in
southern and southwestern states
may prove to be the forerunners of
an important cork production indus-
try in the United States. The eork
oak is indigenous to the Mediter-
ranean region, the present center of
world cork production, and trees
from that region have been intro-
duced into the United States. They
represent various spasmodic at-
tempts by the government, educa-
tional institutions, and interested
individuals to establish the cork oak
in this country.

Neep ror CORK

The need for cork in American
industry was shown when the War
Production Board listed it as one
of fifteen eritical materials essential
to keeping the wheels of production
turning. Bven before the attack on
Pearl Harbor, American supplies of
cork were placed under striet regu-
lation to channel them into defense
and essential civilian usage. Cork
gaskets and washers are ‘‘must’
parts in keeping grease and oil at
work lubricating machines. Among
other uses of cork are insulation,
corkboard, bomb parts, submarine
linings, and life preservers.

Cork is one of those versatile natural
materials, like leather, that can do a
lot of jobs well, and for which there
is no single acceptable substitute . . . .
The freeing of North Africa, and the
bettering of the shipping situation to

Mediterranean ports on the European
side have relieved the cork situation

considerably. Nevertheless, our recent
unpleasant experience has taught us
a sharp lesson and it will be far bet-
ter, no matter what kind of improved
world the peace may usher in, not to
leave ourselves in a position to be
caught in the same fix again.l
The exigencies of the early years
of World War II plainly showed
that cork production in the United
States would be economically desi-
rable if it could be proved geographi-
cally possible.

PRESENT DISTRIBUTION

The world eork supply comes from
a region about the size of New Jer-
sey. This region of intensive produec-
tion lies within an area stretching
for more than 1000 miles along the
western part of the North African
coast. In Europe the region stretches
from the Landes area of IFrance
around the Iberian Peninsula in a
narrow fringe along the Mediter-
ranean to the toe of the Italian
boot. Figure 1 shows the loeation
of the Mediterranean region cork
producing areas, for which the 1936
production statistics are given in
table 1. This is the latest year for
which full statistics for all countries
are available. Incomplete figures for
1941 show small increases in produc-
tion, but the only available postwar
information indicates a small redue-
tion following wartime peaks in
Portugal and Spain.®
ciomt

1 Frank Thone, “Cork in Bottleneck,” Seienee

News Letter, XLIV (October 16, 1943), p. 247,
2 Private communication with Spanish and Portu-

guese Embassies,
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TABLE 1.—CORK OAK ACREAGE AND CORK PropuctioN, MEDITERRANEAN REGION—19362

Area Annual Production
) Country
o of | Acres Short tons | 9 of Yield
total | (000's) (000's) total |1b./acre
33.8 L7220 |POREUEAL .. conviinsmmvepilinndsvioras 130.0 46.2 151
12.2 822 |Spain . ovsvovimion i e 66.0 23.1 212
21.6 1300 JALgerin . coccossauiian 38.5 13.8 70
14.6 741 |French Moroceo.................... .. 17.6 6.3 48
6.9 350 |France, Corsica. ............... .. ... 13.2 4.8 75
4.9 247 |Italy, Sardinia, Sicily............... .. 8.8 3.2 71
4.6 235 Tunisia. . ................ . .. .. ... .. 7.4 2.6 63
1.4 74 |Spanish Moroceo*. .......... ... ..\........ | Tl 7
100.0 | 5,089 |Mediterranean BERION . «-vvimnsan 281.5 | 100.0 112

* Included as a potential producer,

GEoGraAPHIC FACTORS 1N
Corx GrOWTH

The geographical possibilities of
cork production in the United States
are intimately related to tempera-
ture, rainfall, and soil. It was found
that the cork oak grows: (1) equa-
torward of a composite line based
on the 37° F. January and the 50°
F. annual surface isotherms; (2) at
annual surface temperatures be-
tween the limits of 50° F. and 70°
F.; (3) under an annual rainfall
between the limits of 10 and 60
inches; and (4) in a variety of soils
ranging from semi-arid brown steppe
soils to the moist tropical and sub-
tropical red and yellow soils.

To translate these facts to the
American scene, a map was con-
strueted, showing the portion of the
United States which met the above
qualifications. Figure 2 shows this
area, plus the areas too dry, too wet,
or too hot. The unruled section of
the United States lies beyond the
poleward limit of growth for the
cork oak.

- ‘Etu_r A. Ryan, Seme Geographic and Economie

Aspects of the Cork Dak (Baltimore: Crown Cork
& Seal Co., Ine,, 1948), p. 19.

DISTRIBUTION OF AMERICAN
Corg Oaxs

With this picture of climatic and
soil factors, our attention can be di-
rected to the introduction and
spread of the cork oak in the United
States. Thomas Jefferson seems to
have been the first American inter-
ested in the cork oak, but his at-
tempts at establishing a cork pro-
duction industry proved futile. The
government was successful in 1858
and again in the eighties in having
a few trees survive in the southeast-
ern states and California. A sub-
stantial planting at Chico, Cali-
fornia, was made in 1904, and state
and local plantings have resulted
in a distribution of cork oaks in the
United States as shown in figure 3.
It is interesting to note that they are
not limited to the area usually clas-
sified as typieally Mediterranean.

In 1940, over five tons of bark
were stripped from California trees,
marking the first time that cork oaks
outside the Mediterranean region
had been stripped of commercially
marketable cork. Tests by the Crown
Cork and Seal Company of Balti-
more showed this bark to be equal
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in quality to Old World cork. When
considering that the United States
imports some 150,000 tons of cork
annually, it is readily seen that it
was the fact rather than the amount
of production that was of chief sig-
nificance,

PropvucTioN AND MARKETING
ProBLEMS

In order to develop an overview
of the industry, we may turn our
attention to how the industry is
conducted, what marketing practices
may be developed, what competition
in land use may be encountered, how
competition by other products and
by foreign countries is met, and
what other problems cork producers
may face,

ConpucT OF INDUSTRY

Cork production is a forest indus-
try, the commercial product, cork,
being the outer layer of the Quercus
suber and Quercus suber occidentalis
species of evergreen oak. The inner
layer of bark, or phellogen, is alive
and acts as a base on which each
vear the tree adds a new layer of
cork. As these succeeding new inner
layers are added, the outermost lay-
ers cease to be a living part of the
tree and serve only as an insulating
wrapper protecting the tree against
loss of moisture and against the hot
winds known as siroccos in the West-
ern Mediterranean region.

It has apparently been known
since Greco-Roman times that this
outer bark could be removed without
injury to the tree. The process of
bark removal is known as stripping,
and the same methods are being
used in the United States that have
been successful in Europe and North
Africa. Two euts are made around
the tree with a sharp two-bladed

hatchet, one eut at the ground level
and the other just below the main
branches (or at the height pre-
seribed by law in most of the Old
World cork-producing countries).
Two vertical cuts following natural
crevices in the bark are made, join-
ing the horizontal cuts. The wedge-
shaped hatchet handle is then insert-
ed under the loosened bark and the
whole sheet is pried off. The larger
lower branches may be stripped in
the same manner. Care must be
taken not to injure the inner bark,
and stripping should not be under-
taken while a hot wind is blowing
as the newly exposed phellogen will
be dried out too rapidly. Neverthe-
less, the middle of the summer is
the accepted stripping season.

The first stripping produces cork
with a rough, grayish, uneven sur-
face, known in the United States as
““virgin’’ cork, suitable only for
grinding for cork insulation and
cork composition produets. The sec-
ond stripping is considerably better
and, with the third stripping, fine
quality cork is obtained. The trees
are first stripped when 15-20 years
of age and every 9-12 years there-
after during the productive life of
about 100 years. The stripped bark
is piled and allowed to dry a few
days in the forest. It is then ready
for boiling, a process which softens
the cork and increases its elasticity
so that it can be flattened for baling.
Boiling removes dirt, sap, and tannie
acid, and also softens the useless
woody outer layer which is seraped
off. The cork is dried, roughly sort-
ed acceording to quality, and baled,
ready to be taken from the immedi-
ate area of production.

MagrgETING PrRACTICES

American cork production has
been so limited and so intimately
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connected with the cork manufactur-
ers that a definite code of competi-
tive marketing practices has not as
yvet been established in the United
States. In order to see what may
develop here, an examination of two
marketing systems employed in the
Mediterranean region follows.

By one method the buyer pur-
chases the cork bark in the forest be-
fore stripping. Before purchasing,
the buyer sends a sampler through
the forest who removes a small eylin-
drical section of cork from repre-
sentative trees much as a fruit dealer
plugs watermelons. These dises are
taken to the buyer’s office for careful
examination before the buyer makes
a bid to the forest owner.

The second method involves the
sale of the stripped cork bark at
public anetions. Some of these sales
are handled in a manner similar to
American auetions, while others
have the unique feature of starting
at a high figure, the auctioneer grad-
ually lowering the asking price until
a bid is received. The first lots of
cork offered are generally small, and
are frequently purchased by small
operators before the large buyers
come in and take everything.*

It should be re-emphasized that
American cork production has been
so limited to this time that neither
the above nor other marketing prac-
tices have been developed in the
United States.

ConpPETITION IN LAND USE

The study of soils revealed that
Mediterranean cork was produced
on relatively poor soils, the leached
stubtropical and tropical reds and
yellows, and the brown steppe with
its alkaline accumulations frequent-

* Arthur L. Faubel, Cork and the American Cork
Industry, New York: Cork Institute of America,
1841, p. 16,

Iy forming a hardpan layer in the
soil.  In the United States, desert
soils are supporting many mature
cork oaks. Thus it is evident that
the cork oak will thrive upon soils in
which other vegetation is sparse. The
United States contains hundreds of
thousands of acres of the above men-
tioned soil types that could be plant-
ed to cork oak without erowding out
or even infringing upon other econo-
mies. Many of the recent plantings
in America have been made along
fence rows, roadways, and in pas-
turelands. Few of the cork oak for-
ests in the Mediterranean region are
pure stands. The cork trees are
often associated with olive trees,
vineyards, or with other live oaks in
pastures. Swine do very well feed-
ing upon cork and other oak acorns.
The pork of acorn-fed swine is said
to have a very desirable piquant
flavor. These concomitant land uses
permit a sizable income per unit of
land.

ComPETING PRODUCTS

As mentioned in the opening para-
graphs, no single acceptable substi-
tute for cork has been found. Some
of the materials used in place of cork
are just as scarce as cork and are
critically needed for other uses, as
was found during World War II.
Even for packing material, military
technicians could find no successful
substitute for cork. Materials such
as pine needles and dried grasses
were tried but none had all the quali-
ties of cork—heat resistance, buoy-
ancy, and strength. Barks of other
trees, such as Pao Santo, Douglas fir,
and other true firs have been studied
and tested, but none has proved en-
tirely satisfactory. To compete with
natural eork in normal times, other
barks must be cheaper, more readily
accessible, or better than cork. At
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Tapre 2—UxNrrep Srares Ismreorrs or
UNMANUFACTURED CORKS
(Thousands of pounds)

M Poundé

Year

IB8T o R i 223,091
TOAR iR R TEERE 229,671
TORD: o e 267,598
1 2 174,615
1931 i vere e 135,401
1982 .. vvwimnioimn s wiecie wi s 118,438
TIBB: o sivimsnerein v, 187,184
L 122,565
T e 153,076
1 P ST 216,390
TN s aE s 322,898
T e R R e P A e o 158,381
25! 121! A S 227,575
B T 318,336
F U £ 7 O ) IO e 189,629a
L e T o,

265,453

a From Foreign Commerce and Navigation of
the United States. Calendar Year 194§, Vol 1,
Import and Ezport Statistics, p., 109,

b Ibid.  Calendar Year 1945, p. 133,

present they are none of these. Her-
man M. Kulman has patented a syn-
thetie substitute made from peanut
hulls.® It has been tested and judged
acceptable for use in bottlecaps, gas-
kets, and wallboard, but is more
expensive than natural cork,

The discussion of the other nat-
ural produets and the synthetic ma-
terial indicates that natural cork, to
date, has been able to meet the com-
petition of any and all substitute
produets. This is further borne out
by the United States import statis-
tics given in table 2. By 1945,
United States imports of natural
cork had again risen to a figure ex-
ceeded only by three peak pre-war
years, indicating that very little, if
any, of the United States demand is
being filled by substitutes when
natural cork is again available in
large quantities.

Forelgy CoMPETITION
Since natural cork apparently can
meet successfully the competition of

® Mary V. Day, “Cork Goes to War,” Foreign
Commerce Weekly, pp, 54, 58,

t “Pognut Hull Cork,”” Nusiness Week (November
27, 1943), pp. 54, 55

substitute produets, the competition
faced by American producers will
come from cork produetion abroad.
There are at least two ways to meet
this competition: one, with the aid
of a protective tariff; and, two, by
actually equalling or under-bidding
the prices of Old World cork at the
factory door. At present, unmanu-
factured cork is on our free trade
list, and a protective duty seems
unlikely and probably undesirable
at this time. Vietor A. Ryan’s study
showed that in terms of inecome per
acre of cork oaks, based on actual
American produetion costs and pres-
ent Mediterranean prices, the
American grower can compete with
the Old World producer and deliver
bark at the American factory door
at a lower figure.” It would seem
that a scientifically based American
cork production industry should
easily survive the competition of the
0ld World cork produetion industry
as the latter is now being condueted.

OrHER PrOBLEMS

Other problems that American
cork producers must face are cork
oak diseases and insect pests. As
vet, only the cork oak eynipid has
eiven trouble. This small insect has
infested some California trees, kill-
ing smaller twigs, and reducing the
vitality and bark growth in some
instances.®

Another problem involves the rate
of growth of the cork bark. Al-
though it is known that xerophytes
have no definite moisture require-
ments, being able to tolerate more
moisture while continuing to grow
slowly, there is some acceleration in
the growth rate of cork due to in-

an, op. eit., pp. 85-87.
Essig, “The Cork Oak Cynipid in Cali-

" Jdournal of Economic Entomelogy, XXXVI
ry, 1043), pp. 123-124,
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creased preeipitation. Sinee more
rapid growth ereates coarser strue-
ture and less valuable cork, the
regions of the United States in the
potential cork area wetter than the
Mediterranean region are at a dis-
advantage compared to the drier
American areas. They will lose
more in priee per ton of cork due to
poorer quality than they will gain in
weight by inereased growth rates.
On the other hand, trees in the wet-
ter areas are larger producers of
acorns, so important for planting in
the establishment of any future cork
produetion industry. Cultivation of
the cork oak may increase the
growth rate and imposes a problem
as to the extent of cultivation eco-
nomically desirable.

(CONCLUSIONS

The United States has had a con-
stant and fairly eonsistent need for
cork, an especially critical essential
material in wartime. The United
States has within its borders vast
areas having climate and soil char-
acteristics similar to the present pro-
ducing areas in the Mediterranean
region; also it has other climatic
regions in whieh cork trees are now
growing. United States cork has
been found equal in quality to Medi-

terranean cork. The estimated re-
turns of American cork produetion
conducted scientifically would seem
to compare very favorably with Old
World cork production income on an
annual income per acre basis. A
cork production industry in the
United States could be established in
addition to our present activities,
with little or no infringement upon
present use of produetive lands; and
there seem to be no techmnical prob-
lems or difficulties of consequence.

While the above facts may lead
one to conclude that the establish-
ment of a sizable cork production
industry in the United States is in-
evitable, further studies will be
necessary to test the application of
theory to practice, and to interpret
the effects that economic and politi-
cal developments in the world have
upon cork production. At this time
we can only econclude that the United
States seems to have the geograph-
ical possibilities for cork production,
and reiterate the statement of .J.
Russell Smith, made in 1929, that
““apparently there is no reason ex-
cept inertia why we should not in
time have an extensive cork (pro-
duetion) industry in the United
States.”™

9J. Russell Smith, Tree Crops—dA  Permanent
Agriculture. {New York: Harcourt, Brace and
Co,, Ine,, 1929), p. 130.
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