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Minnesota Cretaceous Pine Pollen

Although plant fossils from Cretaceous
sediments in Minnesota are generally
poorly preserved and fragmentary, there
have been occasional noteworthy finds.
Chaney (1) has described a pine cone
(Pinus clementsii) from Springfield,
Minn., that is morphologically identical
to the cones of P. resinosa Ait., the red
pine, a species still found in the north-
eastern part of the state. Contemporane-
ous deposits from New Ulm, 25 miles
east of Springfield, have yielded impres-
sions of pine needles also similar to P.
resinosa.

This report (2) is based on a prelimi-
nary analysis of sediments that occur in
the vicinity of New Ulm. These deposits
are assigned to the early Upper Creta-
ceous Dakota Series [(sensu lat.) (3)]
and represent sediments deposited on
flood plains, in stream and river chan-
nels, and in lakes or catchment basins.
Extensive exposures occur sporadically
along both banks of the Big Cottonwood
River between Springfield and New Ulm.
Coarse to fine sands, often cross-bedded
and occasionally cemented, comprise the
main fabric of the formation in the area,
but seams of shaly clays ranging in thick-
ness from a few millimeters to several
feet are not uncommon. In some of the

Fig. 1. (4) Lateral view of Cretaceous
pine pollen. Pinus resinosipites sp. nov.
(low mid-focus; slide PKP 24L-3; loca-
tion, 18.9%x119.2 (ref. 57.7X127.6).
Vesiculated grain; bladders with coarse,
internal reticulations, constricted at base
(sylvestris type); marginal crest poorly
developed; exine granular; size across
widest part of body exclusive of wings,
58.4 u; size including wings, 84.5 u. The
holotype is in the paleobotanical collec-
tion at the University of Minnesota (7).
(B) Lateral view of red pine pollen.

clay seams, intact leaf cuticles occur; be-
cause of their excellent preservation, it
was thought that plant microfossils
might also be present.

Past analysis (4) of sediments of this
age yielded little information, for only
spores of undetermined botanical origin
were recovered. My samples, when
treated by Traverse’s methods (5), pro-
vided moderately abundant spores and
pollen the preservation of which is com-
parable to that of pollen from early post-
glacial peat deposits. The comparative
analysis of these microfossils is still in
its initial stages, but sufficient observa-
tions have been made to indicate that
abietineous pollen is the most abun-
dant (6).

In the accompanying figure, one such
grain (Fig. 14) is shown above a grain
from red pine (Fig. 1B); both grains
have been acetolyzed. There is no dis-
cernible difference between this grain
and the pollen of P. resinosa; however,

P

this is not unequivocal evidence that the
two grains are specifically identical. In-
terspecific variation in the pollen of the
Abietineae is slight. Descriptively, the
pollen of P. strobus, P. echinata, P. syl-
vestris, and Wodehouse’s pollen species
P. scopulipites seem quite similar to the
pollen of P. resinosa. Differences in body
size and marginal crest development are
not great enough for reliable use in iden-
tification of single grains, but Cain’s (8)
size-frequency data do show that this
grain’s body size corresponds with the
average for P. resinosa.

With the addition of this information
to the fossil record, together with the
cone and foliage previously described by
Chaney, it appears likely that one of the
Cretaceous pines of Minnesota has a
counterpart in the living red pine. It
would seem unwise to conclude that red
pine has existed as a specific entity since
the Cretaceous, for its Tertiary record is
unknown, but the morphological evi-
dence is temptingly suggestive. If the re-
lationship indicated by the fossil record
was accompanied by an ecological simi-
larity, there must have been heights of
land sufficiently elevated to cause a ver-
tical floral zonation, for the remainder
of the fossil record of this stage indi-
cates warm temperate conditions.

Ricuarp L. Pierce
Department of Botany,
University of Minnesota, Minneapolis
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