have been lose to deep sediments, trans-
ported out of the area by ocean currents,
concentrated in other trophic layers, or
metabolized. Brown pelican productivity is
still too low for population stability, and
continued monitoring and indefinite pro-
tection of these colonies will be necessary.
Nonetheless, these data are encouraging;
we believe they illustrate a significant re-
sponse by a wild population to distant and
largely unrelated antipollution measures.
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Reduced Incidence of Spontaneous Tumors:

Another Statistical Analysis

Lacour et al. (1) report a reduced inci-
dence of spontaneous mammary tumors in
C3H/He mice treated with polyadenylate-
polyuridylate. They gave only a very
crude statistical analysis of their data, and
a more careful appraisal may be more
enlightening.

The mice were observed for 380 days,
with all survivors being killed at this time.
Table | shows their data immediately be-
fore day 380 when the survivors were
killed. The appropriate statistical analysis
for ascertaining a difference in the in-
cidence of tumors in the two groups up to
this point is to calculate the mammary tu-
mor rate, correcting for the intercurrent
deaths; that is, deaths from causes other
than mammary tumor. This cannot be
done properly with the data as they are
without making certain assumptions: (i)
that on the average the animals dying of
other causes were observed for half the ob-
servation period, and (ii) that the mam-
mary tumors occurred at a constant rate
during the observation period.

Table 1. Mammary tumors and total deaths ob-
served up to day 380.

On these assumptions, the corrected
mammary tumor rates may be calculated
by dividing the total tumors by (the total
animals observed minus one-half the num-
ber of intercurrent deaths). In this case, the
rate for controls is 55/[127 - 0.5(29)] = 49
percent; for treated mice it is 30/[83 -
0.5(31)] = 44 percent, an obviously not
significant difference.

The proper statistical methodology to
use in analyzing such an experiment with-
out making these assumptions requires
knowledge of the actual times of inter-
current deaths and times of diagnosis of
mammary tumors and is fully described by
Peto (2). The major difference between the
treated and control group was, as the au-
thors note, in those mice still alive on day
380 (Table 2: 58 percent versus 23 percent;
P < .025).

One may thus tentatively draw the con-
clusion that treatment appears to prevent
tumors in a proportion of animals but not
delay the appearance of the tumor in those
mice it fails to protect completely. An

Table 2. Mammary tumors discovered at autop-
sy of survivors.

Mam- With .
Group mary Oth;r Sur- Totals  Group mammary V:/nhout Total
tumors deaths  vivors tumors umor
Control 55 29 43 127 Control 25 18 43
Treated 30 31 22 83 Treated 5 17 22
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analysis of their complete detailed data by
rigorous methods (2) may be able to show
whether the data truly support this.
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Immunity in Cancer

Lacour et al. (I) demonstrated “a sig-
nificant reduction in the occurrence of
mammary tumors” in C3H/He female
mice given injections of poly(A)- poly(U).
Practically identical results were obtained
in the same strain of mice by Riley (2) with
living LDH-virus. Seibert et al. (3) also
showed similar significant immune re-
sponse against spontaneous C3H tumors
with a heat-killed vaccine from a bacte-
rium (C3H ¢ 27 Brtu) isolated from a C3H
spontaneous mammary tumor and shown
to be filterable through 0.1- um Seitz fil-
ters. At the peak period of tumor reduction
in all three sets of experiments there was
an increment of survival of about 20 per-
cent treated mice over control untreated
mice.

The necessity, even though tedious, of
continuing such experiments until death of
mice, not done by Lacour et al. (1), was
demonstrated by both Riley (2) and Sei-
bert et al. (3), who found 90 to 100 percent
tumor incidence in both control and
treated mice after the 380-day period,
probably due to loss of cellular immunity
with age. However, since delay of spon-
taneous tumor development as affected by
all of these agents is most desirable in
middle age, such agents may be of immedi-
ate practical value.

The advantages of a sterile autogenous
or homologous vaccine, as used by Seibert
et al. (3), are evident from the problems
with viral vaccines recently discussed by
Kolata (4). Caution is indeed timely.
Agents, whether chemicals, including that
used by Lacour et al. (I), or tumor ex-
tracts, viral vaccines, and the like must,
throughout their entire preparation, be
made so as to avoid contamination with
bacteria, alive or dead, even in their filter-
able forms, since bacterial products are
potent immunogens (5). Tumors fre-
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quently used for extracts do harbor

viable bacteria (5) and their products, and

whether filterable forms or phages are also

always present is not yet known.
FLORENCE B. SEIBERT

Research Laboratory,

Veterans Administration Center,

Bay Pines, Florida 33504
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Dates for the Middle Stone Age of East Africa: A Discussion

Two new K-Ar dates from Ethiopia (/)
augment a small, but growing, body of
data implying that the beginnings of the
African “middle Paleolithic” and of the
associated “‘late Pleistocene” fauna are at
least as early as 200,000 years ago. This re-
cent acquisition is also an important one.
It invites reexamination of relationships
between the middle Paleolithic and late
Pleistocene of Africa and presumably
comparable successions in other parts of
the world. We wish to comment on the au-
thors’ treatment of this aspect of their
data.

In South Africa, as in Europe (2), late
Pleistocene is commonly equated to Last
Glaciation (Weichsel) plus Last Inter-
glacial (Eem). Through this equation, the
authors suggest that the new dates may
also provide new minimum ages for the be-
ginning of the Last Interglacial (Eem) in
northwest Europe, as well as in South Af-
rica. This extension, however, introduces
“conflict with a series of K-Ar dates for
Laacher See Volcanics (West Germany),
which are incorporated in Rhine terraces
... [four of which] place the period be-
tween late and early Saale (Riss) at about
145,000 years ago ....” Further, “the
most serious conflict . . . [is with] dates ob-
tained by analyses of 2*Th and 2**U in
shells from Atlantic and Mediterranean
beaches and raised coral reefs regarded as
of Eem age ... [which] suggested a time
range between 80,000 and 140,000 years
ago.”

The conflicts envisioned by Wendorf et
al. (I) are not introduced by radiometric
ages and their relationships to local
stratigraphies (Fig. 1). Rather, they arise
from an unwarranted use of the equation
late Pleistocene = Last Glacial 4+ Last In-
terglacial = Middle Stone Age in widely
scattered areas. They require explication.

The Eem beds, in the type area, record a
marine transgression directly overlying
Saale till. In northwestern Europe, these
and correlative deposits do represent the
last interglacial. They have also been tak-
en, arbitrarily, as the base of the late
Pleistocene in that area. Their absolute age
is not directly determinable. Extrapolation

from '"C dates of younger sediments (3)
yields a minimum age of 75,000 years. On
the other hand, the K-Ar age of 145,000
years for Laacher See Volcanics dates ma-
terials recognizable as detritus in the
younger Middle Terrace of the Rhine (4)
which downstream “‘at the Saale drift bor-
der, includes glacial-lake rhythmites and is
overlain by Saale till”” (5). Thus, both
Saale (including Warthe) glaciation and.
Eem interglacial may be younger than
145,000 but older than 75,000 years.

As pointed out by Richmond (6), the im-
plications of the Laacher See dates are
consistent with a series of K-Ar dates from
Yellowstone Park, where Bull Lake glacia-
tion postdates a flow 150,000 years old and
antedates a flow 70,000 years old. Addi-
tionally, an intra-Bull Lake interval of
deglaciation may be 105,000 years old.

The 2°Th/2%U ages of molluscan shell
from Mediterranean and Moroccan
beaches do not suggest a time range for the
Last Interglacial of 80,000 to 140,000
years. Rather, two intervals of (inter-
glacial?) high sea level are indicated (7).
The younger, Neotyrrhenian, yielded ages
between 75,000 and 95,000 years. It is sep-
arated by strong regression (glacial?) from
the older, Eutyrrhenian, which yielded ages
between 115,000 and 220,000 years. The
20Th/2%U ages of molluscan shell are in-
inherently unreliable (8), but 2“Th/2+U
ages of coral from the Salentine penin- -
sula confirm at least the age range of
the Eutyrrhenian (120,000 to 220,000
years) (9).

Dated Eutyrrhenian deposits on Mal-
lorca can be interpreted as belonging to
two separate episodes of high sea level,
separated by regression about 160,000 -
years ago (/0). The same inference could
be drawn from stratigraphic relations of
Ravagnese and Cafari, Calabria [dates in-
cluded in (8)] and near Cerveteri, Roma
(11). A break in the series of dated reef-ter-
races in New Guinea (/2) may record the
same interval.

The classic littoral deposits of the Grotte
du Prince (/3) have traditionally been re-
garded as last interglacial (Riss-Wiirm)
and late Pleistocene. They are older than
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