Prehistoric Maize in Southeastern Virginia

Abstract. Five fossil maize-pollen grains were identified in a peat profile from
Dismal Swamp. Extrapolation from the radiocarbon age of peat lower in the
section suggests an age of 2200 years. The find suggests that a small clearing within
the swamp was cultivated and thus supports the hypothesis that agriculture had

diffused into coastal regions before the end of Early Woodland time.

The most important plant culti-
vated by early inhabitants of the New
World was maize. By the time of the
first European contact with the Amer-
icas, culture of maize had spread from
its original centers in Mesoamerica
to the St. Lawrence River region
(47°N) and Chile (43°S) (I). Yet
relatively little was known until re-
cently concerning the antiquity of
maize culture and the pattern of its
diffusion into North America. It has
been proposed that wild maize, a “spe-
cies” now extinct, occurred in Mexico
at least as early as the last intergla-
cial (2) and persisted there until 2000
years ago (3). Recent evidence from
southern Mexico suggests that corn
was first cultivated there between 7000
and 5000 years ago. It is thought that
maize had spread into northern Mexi-
co, New Mexico, and Arizona by
about 4000 years ago (3, 4).

The earliest introduction of maize
into the Mississippi basin has not
been dated accurately, but it is as-
sumed that the considerable develop-
ment during the Early Woodland Adena
culture (1000 B.C.-A.D. 200) was in
part a function of the beginning of
agriculture (5). Agriculture was cer-
tainly well established there by Mid-
dle Woodland time (5, 6). Much less
is known regarding the antiquity of
maize culture along the eastern sea-
board, but it is generally thought to
have been introduced at the end of
Early Woodland time, perhaps close
to AD. 1 (7); the few dated remains
appear to be considerably younger.

Pollen analysis of peat sections
from Dismal Swamp has yielded an
early record of maize in southeastern
Virginia. Initially a single pollen grain
of maize was identified from the 0.49-
meter level of a core (DS-1) from
beside Feeder Canal, just east of Lake
Drummond (Fig. 1). A recheck of
the slide and of others from the same
level revealed four more grains.

The -grains range in diameter from
77.7 to 84.1 u (8); the axis:pore
ratio [ratio of grain diameter (long
axis) to pore diameter] varies from
5.2 to 6.1; the sculpture (Fig. 2) con-
sists of distinct, symmetrically distrib-
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uted microechinae; columella distribu-
tion corresponds to that of micro-
echinae. These characteristics auto-
matically exclude Tripsacum as a pos-
sibility, for its grains are significantly
smaller (X, 41.9 w; range of varia-
tion, 33.4 to 56.6 ), its ratios are
generally lower, and its sculpture is
distinctly verrucate (9, 10). Teosinte
and maize are more difficult to sepa-
rate: their sculpture is virtually iden-
tical, their ratios correspond almost
perfectly, and they overlap somewhat
in grain size (9). Nevertheless it is
reasonably certain that the fossil grains
are those of maize pollen; they are
more than two standard deviations
larger than the mean size of teosinte
(63.6 = 4.7 4) (9), and teosinte from
the United States is unknown.

A radiocarbon age of 3580 = 100
years (sample Y-1321) was obtained
from the 0.80-meter level of the same
core. If one assumes a relatively uni-

form rate of peat formation (suggest-
ed by the homogeneity of the top-
most meter of peat), an age of 2200
years can be assigned to the 0.49-
meter level. The exact age is con-
jectural; one may need to allow for
some compaction and for possible loss
of surface peat by oxidation or fire.
However, 1 think that 2000 to 2200
years is a reasonable approximation
of the age of the maize pollen. There
is no evidence of compaction in the
sediment, and the generally good pres-
ervation of pollen in the higher levels
suggests that little oxidation has oc-
curred. The level of the material
that yielded the radiocarbon date is
too shallow to be affected by enrich-
ment by humic acids and amino acids
leached from the surface layers (11).
If the age of this pollen find can be
validated, it will be the oldest evi-
dence of maize in the Middle Atlantic
region and will substantiate the hy-
pothesis that agriculture had diffused in-
to the area before the end of Early
Woodland time.

The meaning of this occurrence of
pollen is not clear. At first glance cul-
tivation -of maize within Dismal
Swamp some 2000 years ago seems
unlikely. By that time a vast cypress-

e

..... pisMAL ,  /
. SWAMP .

Wi,

ot

INDEX MAP

'%"’Zs"‘g%} 1, DISMAL SWAMP
. m ~  REGION
scaLe

Fig. 1. Map of Dismal Swamp, showing the source of core DS-1.
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gum swamp had developed; red maple
and various swamp shrubs grew as
subdominants. The entire surface of
the swamp was mantled with forest
peat, which was almost 2 meters thick
at this site. Such a setting seems
singularly improbable for maize cul-
ture. However, the depth of peat is
made quite variable by the irregular
surface of the underlying clay (12);
for example, the clay breaks the sur-
face 2.5 km northeast of the core site,
and there are several slightly lower

high points an equal distance south of
the site. Such situations, with peat
cover either thin or lacking, may have
provided more favorable conditions for
agriculture.

However, it is questionable whether
maize pollen could have been transport-
ed from afar; the size of the grains pre-
cludes such transportation and, con-
sidering the presence of prolific pollen
producers in the local vegetation, it
is unlikely that such concentration of
pollen grains could have resulted from

Fig. 2. (a) Fossil maize-pollen grain from core DS-1, Dismal Swamp. (b) Portion of a

(by phase contrast); note sculpture.
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long-distance transportation. It may be
significant that no maize pollen was
found in a core from Lake Drum-
mond (sample LD-59, collected 2 km
west of DS-1) although more than
1000 grains were counted from the
critical levels. Thus it is quite possible
that the maize pollen was locally de-
rived.

The evidence suggests that there
was a local clearing in the swamp in
which maize could have been grown.
In the levels embracing the maize find
there are slight maxima of Gramineae
(15 percent), Corylus (2 percent),
and Mpyrica (4 percent), and occa-
sional grains of Artemisia. Occurrence
of these heliophytes in association with
increasing percentages of Ilex, Erica-
ceae, and other swamp shrubs suggests
the presence of a small clearing that
was later overgrown by shrubs; such
successions can be seen today in Dis-
mal Swamp, especially in areas that
have been subjected to deep peat
burns. Such burns do not regenerate
swamp forest immediately, but rather
develop into “lights”—regions of
dense, shrubby vegetation dominated
by Ericaceae, Smilax, Magnolia, My-
rica, and other shrubs.

Why the people of the Early to
Middle Woodland cultures in this
region should select forested swamp for
farming is a mystery. Perhaps there
was no conscious attempt to farm the
swamp; perhaps the clearing was made
by a spontaneous fire and was culti-
vated simply because it was available
and required little further modifica-
tion. Such destructive fires have been
common in the swamp, especially dur-
ing periods of low water level; char-
coal fragments occur in many peat
cores but not in the topmost meter
of DS-1.
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Andromeda Galaxy: Extension of the
610.5-Megacyle-per-Second Map

Abstract. A radio map of the An-
dromeda galaxy, M 31, made with the
400-foot (122 m) radio telescope at the
University of Illinois has been extended
northward to cover the full optical ex-
tent of the galaxy. Several condensa-
tions of radio emission appear along the
major axis of the galaxy, and other
radio features are resolved.

A recent map at 610.5 Mc/sec of the
nearby galaxy M 31 by MacLeod (1)
with the 400-foot (122 m) radio tele-
scope at the Vermilion River Observa-
tory (VRO) of the University of Illinois
has been compared by Arp (2, 3) with
optical studies of the spiral structure

of that galaxy. Arp’s comparison of the
optical and radio studies revealed the
curious fact that the three major con-
centrations of radio emission along the
major axis of M 31 correspond to the
successive position where one of the
spiral arms crosses the axis. The origi-
nal radio map covered a range in decli-
nation from 39.9° to 41.7°, and in or-
der to investigate further correspond-
ence of the spiral structure and radio
emission we have extended the map
northward to a declination of 43°. The
completed map of the whole region is
shown in Fig. 1.

The procedure for making the ex-
tension to the map was the same used
for the original section (). Three
drift curves obtained at each declina-
tion, spaced at intervals of one-half
the beamwidth across the region, were
averaged for the extension of the final
map. Several declination cuts on a given
right ascension were made in order to
insure that the baseline level remained
consistent from declination to declina-
tion. The 400-foot (122 m) radio tele-
scope has a circular beam with a half-
power diameter of 16 minutes of arc.
The receiver was a Dicke-type radi-
ometer with an electron-beam para-
metric amplifier, loaned by the Zenith
Radio Corporation. The noise fluctua-
tions (root-mean-square, rms) of the
system are equivalent to an anten-
na temperature of 0.18°K at the input

of the receiver. The units on the map are
expressed in terms of the antenna tem-
perature. Each contour represents
0.15°K above an arbitrary zero near
the right ascension of 1 hour.

The three concentrations of radio
emission along the major axis are
shown within the outline of the galaxy
in Fig. 1. Arp (3) indicates that these
concentrations correspond with the
crossings of the major axis (N 2, S 3,
and N 4) of one of the spiral arms.
The next northward crossing of this
same arm, N 6, occurs at about 00%45™
and 42.2°; no increased radio emission
is indicated at this point. There is, how-
ever, a slight increase in radio emission
along the major axis of M 31 near
00"43,5m and 41.8°. This position is
near Arp’s (2) axis crossing N 5 of the
other spiral arm of the galaxy. This
may be coincidental, since large num-
bers of discrete sources appear in this
part of the sky.

Other radio maps of M 31 by Large,
Mathewson, and Haslam (4) at 408
Mc/sec and by Kraus (5) at 1415
Mc/sec show a general outline for the
galaxy which is similar to that on the
map resulting from our present observa-
tions. However, the map by Kraus in
particular shows a narrow spur of emis-
sion extending northward from the gen-
eral disk component of the emission at a
right ascension of about 00"42”. This
spur does not appear on the present
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Fig. 1. A radio contour map of the galaxy M 31 at 610.5 Mc/sec made with the 400-foot radio telescope at the Vermilion River
Observatory of the University of Illinois. The units on the map are expressed in termseof the antenna temperature. Each contour

represents 0.15°K. The optical outline of the galaxy is also indicated with a dark cross at the center. The positions of the dwarf
galaxies M 32 and NGC 205 are shown also.
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