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This hypothesis agrees with all our evidence,
with one exception. This is the reported occurrence
of tumors in the regions of Banff National Park
and of upper Lake Superior. Two explanations
seem possible. These exceptional tumors may, in
fact, represent a quite different sort of growth hav-
ing a different set of causes, as do so many sporadic
but well known burls. In the absence of personal
verification we must consider this possibility. If,
however, these inland tumors do prove to be iden-
tical with our coastal growths, then salt spray is
not an acceptable explanation of the third step in
our postulated sequence, and we must search for
some other factor associated with moist localities
but not with the ocean. In this case we would be
faced with, what appears to the authors, the much
more difficult task of explaining why tumors
should occur on inland lakes of the deep interior
(Lake Louise, Lake Superior, etc.) but not on the
inland lakes of Maine (The Rangeley Lakes, for
example) nor on the fresh water lakes of Mount
Desert Island.

SUMMARY

A tumor affecting trunks, branches, and roots of
trees of the White Spruce, Picea glauca, has been
studied. A survey of distribution has shown this
tumor to be restricted, with a few possible and un-
verified exceptions, to trees growing within a few
feet of the ocean, on exposed shores and headlands.
The exceptions are trees reported from the Canadi-
an Rockies and from the upper Lake Superior re-
gion. The tumors themselves are initiated within
the first year’s growth of any affected branch. Con-
sidering all the evidence, a hypothesis has been
formulated to explain these growths and on which
to base future investigations. This hypothesis
visualizes three consecutive causal factors: an in-
sect lesion, a sensitizing agent such as the crown-
gall bacterium, and an evoking agent such as salt
spray. This hypothesis is consonant with all the
observed facts except for the reported occasional
occurrence of such tumors at two widely separated
locations in the interior of Canada. It is suggested
that these exceptions may represent a similar ap-
pearing tumor but of different origin from the one
investigated here.

F1g. 1.—A small tumor on a young twig. Note that only an
indistinct swelling is evident on the bark, the tumor being
clearly visible only when the bark is removed.

Frc. 2.—A large tumor near the base of a tree on Schooner
Head, Mt. Desert Island.

F16. 8.—An example of a tree, near Anemone Cave, Mt.

REFERENCES

1. ANoNYMOUS. American Lumberman. (Cited by Graf von
Schwerin, “Merkwurdige Stammbildungen der Sitka
Fichte,” Mitt. Deutsch Dendrol. Gesell., 26: 227-28, 1917.
The citation is defective and we have been unable to find
the original.)

2. Braun, A. C. Thermal Studies on the Factors Responsible
for Tumor Initiation in Crown-Gall. Am. J. Bot., 34:284—
40, 1947.

. Conditioning of the Host Cell as a Factor in the
Transformation Process in Crown-Gall. Growth, 16:65—
74, 1952.

4. Braun, A. C., and MANDLE, R. J. Studies on the Inactiva-
tion of the Tumor-inducing Principle in Crown-Gall.
Growth, 12:255-69, 1948.

5. BRIEGER, F. G., and ForsTER, R. Tumores em certos
hibridos do género Nicotiana. Bragantia, 2:259-74, 1942.

6. Cook, J. W.; HasLewoop, G. A. D.; Hewerr, C. L.;
HieGer, I.; KENNaway, E. L.; and MayNEarD, W. V.
Chemical Compounds as Carcinogenic Agents. Am. J.
Cancer, 29:219-59, 1937.

7. Dougrass, A. E. Evidences of Cycles in Tree Ring
Records. Proc. Nat. Acad. Sc., 19:350-60, 193S.

. Tree-Ring Work. Tree-Ring Bull., 4:3-6, 19387.

. Crossdating in Dendrochronology. J. Forestry,
39:825-31, 1941.

10. GorpoN, M. Genetic and Correlated Studies of Normal
and Atypical Pigment Cell Growth. Growth, 16 (suppl.):
153218, 1951.

11. GorooN, M., and Smrra, G. M. The Production of a
Melanotic Neoplastic Disease in Fishes by Selective
Matings. IV. Genetics of Geographical Species Hybrids.
Am. J. Cancer, 34:543-85, 1938.

12. KenR, A. E. Genetic Tumors in Nicotiana. Am. Nat.,
86:51-64, 1951.

18. KenNaway, E. L. The Formation of a Cancer-producing
Substance from Isoprene (2-Methylbutadiene). J. Path. &
Bact., 27:233-38, 1924.

14. Kosrorr, D. Tumors and Other Malformations on Certain
Nicotiana Hybrids. Zbl. Bakt. Parasit. Infect., 81:244-60,
1980.

15. Porr, P. Chirurgical Observations Relative to the Cata-
ract, the Polypus of the Nose, the Cancer of the Scrotum,
the Different Kinds of Ruptures and the Mortification of
the Toes and Feet. London, 1775.

16. SPRENGEL, F. Ueber die Kropfkrankheit an Eiche, Kiefer
und Fichte. Phytopath. Ztschr., 9:583-635, 1936.

17. WHITE, P. R. Transplantation of Plant Tumors of Genetic
Origin. Cancer Research, 4:791-94, 1941.

18. . Metastatic (Graft) Tumors of Bacteria-free
Crown-Galls on Vinca rosea. Am. J. Bot., 82:237-41,
1945.

19. . Neoplastic Growth in Plants. Quart. Rev. Biol.,

26:1-16, 1951.

20. WHITE, P. R., and Braun, A. C. A Cancerous Neoplasm
of Plants. Autonomous Bacteria-free Crown-Gall Tissue.
Cancer Research, 2:597-617, 1942.

21. Warrg, P. R., and MiLLingToN, W. F. The Structure and
Development of a Woody Tumor Affecting Picea glauca.
Am. J. Bot. (in press).

Desert Island, which bore only a single large tumor.

Fra. 4.—An example of a heavily affected tree. Every twig
of this tree bore minute tumors and the tree itself was dead
when photographed. This tree was on a small, low, semide-
tached island near Seal Harbor, which was periodically inun-
dated during heavy storms.
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