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.

Joun T. LowRry
Improved Pregnancy Outcome Project,
Texas Department of Health,
Austin 78756
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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-
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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.
MARY LINDLEY

Nature, 4 Little Essex Street,
London WC2R 3LF, England
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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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The “‘widespread submarine solution
of carbonates at the end of the Meso-
zoic”” (I) is as well explained by reduc-
tion of water temperature, which would
cause an increase in the CO, saturation
values of seawater, leading to solution
of carbonates. Thus, we believe that
lowered ocean temperature during Maas-
trichtian time (18.5°C as compared to
23.5°C in Campanian time) is incompati-
ble with global warming and that solution
of marine carbonates was a consequence
of lowered temperature, perhaps contribu-
tory to the extinction of calcareous-
walled protists, the base of the marine
food chain in Maastrichtian time.

WirLiaM C. CORNELL
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University of Texas, El Paso 79968
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McLean (/) presents arguments in
support of the theory that the extinction
of the dinosaurs at the termination of the
Mesozoic Era was due to a significant in-
crease in global temperatures. He de-
votes equal attention, however, to sup-
porting the claim that during this same
era the deep ocean waters were ‘‘trig-
gered’” into releasing **vast’’ amounts of
CO, in a “‘chain reaction”” which might
be duplicated today as a result of fossil
fuel combustion and of forest clearing.

This latter conclusion is contradicted
by his evidence (with references) that the
end of the Mesozoic Era was character-
ized by widespread solution of carbon-
ates. As he correctly points out, this
would indicate that carbon dioxide was
being injected into the oceans rather than
being released.

For conclusions with respect to mod-
ern times, the article draws on Manabe
and Wetherald’s (2) model which pre-
dicts that the temperature increases re-
sulting from a doubling of CO, in the at-
mosphere could be about 3°C at latitudes
less than 60° and that as you proceed
poleward these temperature increases
should reach levels three to five times
greater than those predicted for medium
and low latitudes. McLean postulates
that the surface water from the more
greatly heated polar areas will transport
heat into the deep oceans through down-
welling. He proposes that this will over-
turn the density stratification of the
oceans, causing the deep waters to re-
lease their excess CO.,.

But a process that is at least equally
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important in establishing the vertical
density stratification of the ocean is the
absorption of heat in the upper mixed
layer (3). It is usually agreed (4) that at-
mospheric warming would increase the
vertical density stratification of the
oceans. This would certainly be true at
latitudes less than 60° where significant
downwelling does not occur. Although
temperature increases at these latitudes
would only be one-third to one-fifth that
at higher latitudes, the area below 60°
contains more than 90 percent of the
ocean’s surface and an even greater frac-
tion of the ocean’s volume. The pro-
posed destabilizing effect, therefore, ap-
pears doubtful and, if true, would be so
small as to require millennia to exert its
effect.

The only remaining claims relate to a
decrease in the solubility of CO, as the
surface temperature of the ocean in-
creases. The article suggests that a 1°C
increase in ocean temperature would
produce a 4 percent increase in atmo-
spheric CO,. This effect is not large com-
pared to the 30 to 40 percent increase
needed to raise the atmospheric temper-
ature 1°C.

The documented global increase in
CO, (currently referred to as the **green-
house’’ effect) deserves serious scientific
attention and a sense of urgency is justi-
fied in carrying out investigations to es-
tablish its cause, eventual magnitude,
and implications. The objections in this
comment are motivated by the feeling
that highly speculative papers are coun-
terproductive in that they arouse unjusti-
fied distrust of the evidence that high pri-
ority research on the greenhouse effect
is needed.

J. F. BLACK
Exxon Research and Engineering
Company, P.O. Box 51,
Linden, New Jersey 07036
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Black’s (/) statement **highly specula-
tive papers are counterproductive in that
they arouse unjustified distrust of the
evidence that high priority research on
the greenhouse effect is needed’ re-
quires comment.

My works on the terminal Mesozoic
reptilian (2), and late Pleistocene (15,000
to 9,000 years ago) mammalian ex-
tinctions (3), are geared to ascertaining
the impact on life if there were, as postu-

lated by the National Research Council
) 6°C rise in global temperatures in the
next two centuries. Cases may be made
in linking the extinctions to global warm-
ing by heat-induced reproductive failure.
Among mammals, females as well as
males may be adversely affected by even
normally hot summer temperatures, and
any warming potentially outpacing the
capacity of animals to evolve with it
must be considered serious until proved
otherwise. Humans are not immune; a
10-year study on human fertility (5)
showed a decline in hot months. Others
[see (6)] have noted a continuation of the
decline in human male sperm density in
industrial nations first noted 30 years
ago; sperm counts have dropped from
90 x 10% per milliliter of semen in 1929 to
60 x 10% in 1974 (20 x 10% is functional
sterility). Reason suggests that we exam-
ine any phenomenon that can disrupt
mammalian reproduction and especially
one of global magnitude.

1 did not “‘correctly point out’ (/,
paragraph 2) that CO, was injected into
the oceans. My mechanism [also for Cor-
nell and LeMone (7), paragraphs 3 and 4]
for the terminal Mesozoic CaCO; solu-
tion event, and initial ‘‘greenhouse”
conditions is: In the oceans, organic par-
ticulates settle gravitationally, **pump-
ing’” CO, into the deep oceans and there-
by maintaining relatively low atmospher-
ic levels; failure of the pump today
would increase atmospheric CO, by sev-
eralfold ). About 500,000 years before
the end of the Mesozoic terrestrial ex-
tinctions (8), extinctions among the
abundant marine algae (coccolithopho-
rids) would have severely disrupted the
“‘pump.’’ Carbon dioxide formerly taken
from surficial waters and the atmosphere
by photosynthesis would have accumu-
lated there, triggering CaCO; solution
and initial greenhouse conditions.
Greenhouse heating of the oceans
would, by reducing CO, solubility, have
driven more into the atmosphere in a
“‘chain reaction’ of increasing oceanic
surficial heating and CO, expulsion. The
Maastrichtian oceans were seemingly
less stratified than modern [Douglas and
Savin (9) indicated that the top to bottom
temperature gradient in low latitudes
was about one-third its present value];
hence my suggestion that the deeper wa-
ters may have come into play, expelling
some of their CO, and contributing to the
solution and greenhouse phenomena.

I did not state (/, paragraph 3) that
the modern oceans would ‘‘overturn.”
Quoting myself (2) [from Turekian (/0)
and Revelle (/7), respectively] *‘the
structure of the oceans can be main-
tained only if there is continuous supply
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of each type of water to give continuing
definition to the water masses; the struc-
ture would be lost by the process of ran-
dom mixing,”” and *‘if only 5 percent of
the deep oceanic waters were to release
their excess CO,. . . .”” Considering the
slow deep circulation, one might assume
release of potentially large amounts of
CO, to involve centuries and not dec-
ades; however, how deep waters release
CO, to the atmosphere is not completely
understood.

The oceanic warm water lid (/, para-
graphs 3 and 4), which is scheduled, ac-
cording to theorists, to develop with
global warming, is a surface phenome-
non different from stratification induced
from influence of cold polar regions.
With warming of the climate, high latitu-
dinal regions will theoretically warm
more rapidly than low, reducing wind
speeds and thus wind stress on surficial
waters (/2), possibly decreasing up-
welling and vertical convection; it may
also (/3) raise the bottom of the lighter
oceanic water making it more accessible
to mixing, and affect levels from which
upwelled waters are drawn. This sce-
nario is controversial.

The paleotemperature data and dis-
cussion by Cornell and LeMone (7, para-
graphs 2 and 5) do not focus on the time
of the extinctions. Synthesis of marine
isotopic temperatures by Margolis et al.
(/4) indicate ‘‘the Tertiary/Cretaceous
boundary appears actually to fall during
a time of significant global warming of
bottom and surface waters, which lasted
unti]l the Early Eocene.”” Savin (/5), on
temperature histories of the South Atlan-

tic and North Pacific, noted *‘isotopic
temperatures recorded by both planktic
and benthic fossils dropped by a few de-
grees in early to middle Maastrichtian
time, and then recovered. ... *‘The
drop occurred prior to the end of the
Maastrichtian and hence earlier than the
great extinctions of the Cretaceous-Ter-
tiary boundary.”” However, Savin is
careful to cite sampling problems associ-
ated with the boundary interval.
DEwWEY M. McLEAN
Department of Geological Sciences,
Virginia Polytechnic Institute and
State University, Blacksburg 24061
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Psychophysical Functions and Regression Effect

Moyer et al. (I) commit an error of sta-
tistical concept which, while it seems to
have no important bearing upon the va-
lidity of their conclusions, seems worth
pointing out in order to lessen the chance
of its recurrence in other, less innocuous
settings. Their error is one of over-
caution, of fearing an artifactual regres-
sion effect in a situation in which none is
possible and reacting to this fear by
introducing an erroneous correction.
Stripped to the statistical essentials, the
situation they consider is one of com-
paring two regression lines fitted by least
squares, the “‘perceptual’”’ line P; =
ap + b, X; and the ‘“memorial’’ line
M; = ay + buX;, the principal question
being the comparison of the slope coeffi-
cients bp and by. (Here, to focus upon
their second experiment, P; and M; are,
respectively, apparent perceptual and
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memorial magnitudes recorded in re-
sponse to i = 1,2,...,48 states with
log relative areas X, by two independent
groups of subjects.)

The investigators note that the
squared correlation coefficients ryy* =
.934 and ry,* = .982 are unequal, and
fear a possible regression effect. In
their reference 16 they suggest correct-
ing for ryy # rxp by comparing the slope
by with (sp/lsyrxy instead of with
bp = (splsx)rxp 2). They give no further
explanation for their correction, but I as-
sume it is based upon reasoning such as
the following: If the pairs (X;,M;) and
(X;,P;) are considered as two sets of
bivariate data, and the appropriate mea-
sures of the relationships between the
variables were sy/sx and splsx, then it
would be misleading to compare
by = (Swisx)rsm and bp = (sp/sx)rgxp, if
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rxm # rxp. This view might be defensible
if, say, the data were bivariate normal
and the slopes of the major axes of the
elliptical contours were the relationships
of interest, but this is not the case here.
The situation here is the classical regres-
sion situation (3) in which the experi-
menter selects the values of X, and the
conditional expectations of M and P giv-
en X are the relationships of interest. In
the given situation, these are estimated
without bias by the least-squares lines
P =uap+ bpX and M = ay + byX, and
no correction for a regression effect is
needed.

In fact, a correction of the type at-
tempted will introduce a bias. They sug-
gest comparing by with (s p/sx)ryy instead
of bp = (sp/syrxp. That this invalid can
be seen by considering the extreme case
where ryy = 0 and memory serves only
to destroy the signal, replacing it with
noise. Their correction would suggest
that perception and memory were equal-
ly unreliable, even if rgp = 1! Rather
than viewing ryy # Fxp as a cause for
concern, it should be viewed here as re-
assuring. If the two least-squares regres-
sion lines fitted to the same X values fit
equally well [as judged by their respec-
tive residual sums of squares )] and
have equal correlations, then they must
have identical slopes (5).

STEPHEN M. STIGLER
Department of Statistics, University of
Chicago, Chicago 60637
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We thank Stigler for his comment on
our reference 16, and wish here simply to
echo his statement that his observation
has no bearing on the validity of our
conclusions.

ROBERT MOYER
DRAKE BRADLEY
Department of Psychology, Bates
College, Lewiston, Maine 04240
7 November 1979
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