Fetal Mortality and Sex Ratio

McMillen (/) may be correct in ““con-
servatively’’ estimating the primary ratio
of human male to female conceptuses to
be at least (Y,:100 =) 120:100, but the
argument she presents shows only the
consistency of that range of ratio values
with certain selected empirical data.

Since the quantity of interest is y,, the
proportion of males at conception [or
equivalently Y, = 100 y,/(1 — v,)], the
analysis is much simplified by solving the
equation of her reference 14 for y, [d
defined below, the other variables as in

(H):
vi=y, (1 = Hlldly, = 1) = f+ 1]

where f = proportional female zygote
loss, “‘reported’ to be between 0.2 and
0.5; d = m — f = excess male-over-fe-
male mortality ratio, “‘observed’’ to be
between .04 and .18; y, = the proportion
of live-borns that are male, the male sec-
ondary sex proportion, observed to be
between .5115 and .5131 for the later
(1950 to 1972) of two sets of data used in
her analysis. With this equation for y,,
the cited ranges of f, d, y,, and the def-
inition of Y,, we obtain Y, values be-
tween 110 and 165; this range is quite
close to the previous estimates, 110 to
170, that McMillen cites in her first para-
graph. Thus she has not succeeded in
reducing the range of uncertainty re-
garding the primary sex ratio.
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McMillen’s (/) study of fetal mortality
and her estimate of fetal sex ratio serve
as a reminder of the difficulty of obtain-
ing accurate data on the sex of aborted
fetuses. The tables she has used for fetal
mortality (2) are compiled from fetal
death certificates and are inevitably
fraught with uncertainty. On these cer-
tificates sex is recorded on the basis of
morphoiogical criteria, which are notori-
ously unreliable, especially as early as
3 months of gestation; and through-
out gestation these criteria will give in-
accurate or ambiguous indications of sex
when external genitalia are abnormal.
Many of the tables (2) report large num-
bers of fetuses of unknown sex, and it
cannot even be certain that those classed
as males and females are what they seem
to be. Cases of polyploidy and sex
chromosome aneuploidy, such as Tur-

1428

ner’s (XO) and Klinefelter’s (XXY) syn-
dromes, which lack the normal sex
chromosome constitution, should be
eliminated from a rigorous study of fetal
sex ratio. But there is no way of knowing
how they have been classified in these ta-
bles.

It seems unlikely that such uncertainty
will be overcome until first-hand data on
fetal mortality are available from a sys-
tematic study of the karyotypes of spon-
taneous and induced abortions, exam-
ined by modern staining techniques. Al-
though there have been several large-

~ scale studies along these lines, the pub-

lished reports (3, 4) are inadequate for a
confident count of sex ratio. Because the
major purpose of these studies was usu-
ally to look for abnormal karyotypes, on-
ly one report (4) gives full details of the
rest of the population studied, and infor-
mation about gestational age is sparse.

A Terminal Mesozoic Greenhouse

McLean (/) has postulated a signifi-
cant global warming trend during late
Maastrichtian time; this warming trend,
he suggests, led to wide-scale extinctions
of terrestrial faunas and marine plank-
ton. We question two aspects of Mec-
Lean’s argument.

First, Mclean (/) cites Voight’s (2)
data on the distribution of rudistids and
other marine invertebrates as evidence
for a **cool early Maestrichtian [sic] with
subsequent warming in late Maestrich-
tian.”” PolSak (3) used 'O/"¥0 ratios to
determine water temperatures from 139
Cretaceous limestone (41) and fossil (98)
samples from the Dinarids and Slovenian

Table 1. Paleotemperature of Tethyian sea
3); B.P., before present.

: Approx-
tWater imate
Geologic age e;gﬁir” age (10°
°C) years
¢C B.P.)
Late Maastrichtian 18.5 67
Late Campanian- 23.5
middle Maastrichtian 77.5
Santonian-late 25
Campanian 80
Coniacian 23.5 85
Late Turonian 24 N
Early Turonian 16 90
Cenomanian 21 100
Albian 16 105
Aptian 14.5 p
Barremian 16.5 18
: 122

Neocomian

13.5
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The data on which credible values for
fetal sex ratio can be based are not likely
to emerge from the archives: they have
yet to be published.
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Alps. Paleotemperatures obtained in this
work are shown in Table 1. These data
show that in the Tethyian seaway, water
temperatures were highest in Santonian
to late Campanian time, declined slight-
ly during late Campanian through mid-
dle Maastrichtian time, and declined by
5°C during late Maastrichtian time.
Second, McLean (/) states, ~“Warming
of the earth’s surface would warm the
oceans. As the water warms, the solubil-
ity of CO, decreases and it is driven from
the oceans into the atmosphere.™
McL.ean considers only one factor, the
other being precipitation of calcium car-
bonate when the saturation value of CO,
is exceeded in warmed waters. The exact
balance between precipitation and loss
to the atmosphere is not now precisely
known. However, it has been shown (¢)
that degassing of CO, is accompanied by
precipitation of carbonate in modern ma-
rine environments. Hence, precipitation
of large volumes of calcium carbonate
would be expected to have accompanied

"Mclean’s Maastrichtian warming. Fur-

ther, these large quantities of readily
available calcium carbonate would not
have caused solution of the calcareous
shells of marine protists. Had warming
occurred, we would expect the late
Maastrichtian distribution of such pro-
tists to be geographically enhanced, and
that the abundance of these fossils would
have been significantly increased. PolSak
(3) also shows this relationship with ref-
erence to the stenothermal rudists.
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