Loving lizards: Sex
and unisex species

Courtship and mating behaviors may be
more widespread than the mixing of genes
by sexual reproduction. “We report for the
first time evidence indicating that al-
though unisexual Cnemidophorus lizards
have dispensed with genetic sex, behav-
ioral sex continues.” says David Crews of
Harvard University.

At least 27 species of reptiles are made
up entirely or almost entirely of females
reproducing parthenogenetically, so that
each daughter is genetically identical to
her mother. Scientists collected members
of three such lizard species from Arizona
and Colorado and found that pairs of
females of these species (but not of closely
related sexual species) behave in a man-
ner resembling mating.

The “sexual” behavior of the parthe-
nogenetic females includes courtship and
copulatory phases. One animal lunges at
another and bites her on the tail, then
mounts the back and rides atop for a min-
ute or two, while stroking the back and
neck with her jaws and forelimbs and rub-
bing her cloaca (the female lizard’s com-
bined reproductive and excretory open-
ing) against the back. The top lizard grasps
the back of the neck or shoulder in her
jaws and curves her tail beneath the
other'’s tail to appose the cloacal regions.
Finally she shifts her jaw grip further down
the body to achieve the contorted mating
posture characteristic of that genus of
lizard. The females maintain the position 1
to 5 minutes, until the bottom animal
breaks away.

Age and size do not determine the
lizards’ sexual role. Which female is top
and which is bottom is a matter of the
ovulatory cycle, Crews and Kevin T.
Fitzgerald of the University of Colorado
find. In each of 17 pseudo-matings, the
more aggressive, courting animal con-
tained only small, undeveloped follicles in
her ovaries and was either post-ovulatory
or reproductively inactive. The more pas-
sive member of the pair always had large,
yolky preovulatory follicles, and laid her
eggs about 30 days later. Crews and
Fitzgerald have seen the same lizard play
both sexual roles.

The scientists do not yet know what
makes the preovulatory female sexually
attractive. Estrogen administered to fe-
males at other stages of their cycle does
not make them attractive, although the
allure may come from an estrogen-
progesterone interaction. Crews suspects
that chemicals emitted by the preovulat-
ory female play a role, because the lizards
have scent pores along their hind legs and
inspect each other with much tongue-
flicking activity.

The courting behavior seems to be
more than a nonfunctional vestige of the
lizard species’ sexual ancestry. Crews says
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Crews

all-female Cnemidophorus uniparens
(upper photos) closely resemble those of
sexual species C. tigris (lower photos).

the behavior primes some hormonal
mechanism that regulates the ovaries’ ac-
tivity. Animals caged alone do reproduce,
but they lay eggs at longer intervals than
do animals raised in groups.

So far the scientists have no idea of the
ecological significance of the sexual be-
havior. The lizards live in large groups in
burrows and are fast-moving. “In the wild,
we never saw anything other than biting
and chasing. We don't know what’s going
on in those tunnels,” Crews says.

In current work, Crews and collabo-
rators are treating the eggs of parthe-
nogenetic lizards with hormones to try to
create males. Crews says that they have
already had some success in that the
gonads of hatchlings of some treated eggs
have a male-like duct system. “This could
be the most dramatic research,” Crews
says. In essence they may be turning their
lizards from parthenogenesis back to
two-sex reproduction. a
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Ozone depletion:
Death to shellfish?

While the earth is expected to lose an
estimated 16.5 percent of its ozone layer
over the next 100 years (SN: 11/17/79, p.
340), it appears that current stratospheric
ozone levels may already be dangerously
close to damaging certain marine life envi-
ronments. Scientists at the National
Marine Fisheries Laboratory in Manches-
ter, Wash., report that above a certain
“threshold level” of exposure to ultraviolet
radiation, the survival rates of shrimp and
crab larvae decline rapidly.

The experimental threshold of UV-B —
the middle portion of the ultraviolet spec-
trum that is partially filtered out by the
ozone — is near the levels that shellfish
already experience in their natural envi-
ronment, according to David Damkaer of
the fisheries lab, which is part of the Na-
tional Oceanic and Atmospheric Adminis-
tration. Shrimp and crab larvae already
are “living close to the thin edge of survi-
val,” Damkaer says.

The shellfish larvae generally inhabit
ocean surface waters in the late winter and
early spring. Although the UV-B radiation
reaches its peak in July —when it exceeds
the tolerance level determined in the
study — NoAA scientists note that UV-B
levels are close to or above the danger
threshold by the end of the surface season
of each species. The effect of ozone deple-
tion, Damkaer and his colleagues suggest,
would be to admit more UV-B earlier in the
season, shortening the creatures’ “safe”
time in surface waters.

“Whether or not the populations could
endure with a drastically reduced time of
near-surface occurrence is not known,”
Damkaer says. “The way things look, if
ultraviolet increases, we're going to see
the populations of some species die out.
This is serious. And it’s dollars and cents
to the fishermen of this state and any-
where else where the environment might
become inhospitable to shellfish.” 0

Hopkins heart
disease advances

What biomedical advances can a spe-
cific amount of money buy? One answer to
this rarely posed but eminently practical
question was given last week at a science
writers’ conference at the Johns Hopkins
Medical Institutions in Baltimore. Inves-
tigators in John Hopkins'’s cardiology divi-
sion described some recent advances they
have made with $8 million in government
and university funds.

® Several years ago Duke University re-
searchers invented two-dimensional
ultrasound, which uses high-frequency,
pulsed sound to display several areas of
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Johns Hopkins

... Heart disease
the heart at one time. James Weiss and
co-workers at Johns Hopkins used two-
dimensional ultrasound to examine the
hearts of 30 patients who had had heart
attacks, and found that eight of the pa-
tients incurred expansion of their heart
walls following the attacks. Four of these
eight died, but none of the 22 without heart
wall expansion did. So Weiss and his team
conclude that heart wall expansion after a
heart attack is potentially lethal and are
trying to see whether drugs can prevent it.
® Half a million persons in the United
States die suddenly each year because the
ventricles of their hearts beat arrhythmi-

cally, then stop. Most victims have no way
of suspecting that they may be susceptible
to fatal ventricular arrhythmias, nor do
their physicians. But now Philip Reid and
his colleagues at Johns Hopkins have de-
veloped simple, safe and accurate means
of predicting fatal ventricular ar-
rhythmias. They apply a small electrical
stimulus directly to the hearts of human
subjects through a cardiac catheter and
find that those subjects whose ventricles
go into arrhythmias in response to the
stimulus are most in danger of sudden
death from ventricular arrhythmias. Reid
and his team are now looking at ways to
make the test more reliable and are trying

Two-dimensional ul-
trasound, which is
delivered to a patient
by Johns Hopkins
technologist Sandy
O’Malley, has re-
vealed that heart
wall expansion after
a heart attack is not
uncommon and that
if it occurs, it is po-
tentially lethal.

to develop less invasive ways to give the
stimulus. One possibility is a modified
staple gun that delivers a relatively pain-
less mechanical thump to the chest.

® Thallium imaging of the heart con-
sists of injecting thallium, a radioactive
substance, into the bloodstream and then
using a camera to visualize its arrival in
the heart. However, if heart muscle has
died as the result of a heart attack, neither
blood nor thallium can penetrate it. So
Lewis Becker and his colleagues at Johns
Hopkins attempted to determine whether
thallium imaging might predict which
heart attack patients have a poor prog-
nosis — that is, whether those patients
with a severe reduction of blood and thal-
lium to the heart are at the greatest risk of
death. They find that this is indeed the
case and they have developed a computer
scoring method based on heart attack pa-
tients who did well for a year after their
attacks and on patients who died within a
year of their attacks. This scoring method
was tested prospectively on 93 heart at-
tack patients. Fifteen were given high-risk
scores and 78 low-risk scores. Fifty-three
percent of the high-risk patients later died,
but only eight percent of the low-risk pa-
tients did. Becker and his co-workers con-
clude that thallium imaging “is a very
powerful tool” for determining whether
heart attack patients are at high risk. U
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CALLIGRAPHY, THE ART OF LETTERING WITH
THE BROAD PEN — by Byron J. Macdonald
This book, one of the classics in the lettering arts field, presents
26 alphabets and variations, from the basic Roman capitals
through Uncial, Gothic, Batarde and Italic hands with explana-
tions of their appropriate applications. Plates are large and so
crisply prinledptﬂat students. with guidance from the text, can
easi{fv see the architecture and character of each letter form. The
style and format of the book make it an ideal companion to
Lloyd Reynold’s book. Spiral bound for convenience. 6th print-
ing. PaperCover ...t $4.95

ITALIC CALLIGRAPHY & HAND-
WRITING — by Lloyd Reynolds
This is far and away the most popular book in the field. Now in
its seventeenth printing, it takes the reader through every stage
in studying Italic handwriting and calligraphy with a clear text
and 23 full page plates. Separate sections on Roman capitals as
well as page and book designs make this a complete course.
Spiral bound for convenience in use. Paper Cover ..... $3.95
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