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their data cannot be immediately compared 
with ours. However, they report concentra
tions between 6.5 and 87% vol at a depth of 
80 em and a flux ranging between 0.23 and 
2.64 1 m-2 h- 1• Assuming that C02 flux is 
exclusively supported by diffusion, that the 
concentration gradient is constant, that the 
diffusion coefficient is 0.12 cm2 s-1

, and that 
soil porosity is 0.33 (ref. 3), specific C02 flux 
values between 1.64 and 20.2 1 m-2 h- 1 

would be obtained. These values are cer
tainly minima, as the effusive component, 
which is definitely present and which ac
counts for C02 concentrations of 87% at a 
depth of 80 em, was not taken into consider
ation. As the flux values reported by Bau
bron et al. 1 are an order of magnitude lower 
than the minima previously calculated, the 
reliability of their method is called into 
question. 

Finally, we do not believe the deep source 
of the beach fumaroles can be distinguished 
from that of the crater fumaroles on the basis 
of the CO/He ratio alone. Our data indi
cate that this ratio ranges between 1 X 105 

and 5X 105 in the crater area4
•
8

•
10

. The CO/ 
He ratio values of the beach fumaroles 
(1Xl0s_3Xl05) (refs 1, 2) fall in the same 
range. In addition, the 3He/4He isotope 
ratios of both beach and crater fumaroles 
have similar values 11 and show synchronous 
time variations. 
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BAUBRON ET AL. REPLY - Our main demons
tration - that substantial gas release 
occurs diffusively from the slopes of the 
Fossa cone, in addition to fumarolic dis
charge- is supported by the results of Bada
lamenti eta!. Our 1988 survey (soil, well, fu
marole gases) was made not only on the cone 
but also on more than 150 sites on the main 
geological structures within the caldera (2.6 
km2). Our flux estimate (30 tons C02 per 
day) was strictly for soil degassing from the 
cone, excluding the fumerolic fields 1• How
ever, a computation error caused an erro
neous estimate, subsequently corrected12

, 

resulting in a value of 50 tons C02 per day. 
Flux measurements are made with a static 

(gas accumulation) method12
, which gives a 

mean daily flow (see Fig. 2), and guarantees 
certain conditions such as no disturbance of 
soil permeability, a representative area (0.5 
or 1 m2), integrated measurements ( 6-24 h) 
and good accuracy ( ± 5% ). To our know
ledge, this method differs from that used by 
Badalamenti et af.S, who measured flux 
through 1 cm2

, but we have been unable to 
refer to the SIMP special volume. We would 
appreciate the chance to compare our 
methods. 
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SCIENTIFIC CORRESPONDENCE 

Fetal clues to handedness 
SIR - The interesting ultrasound findings of 
Hepper, Shahidullah and White, reported 
in Scientific Correspondence (Nature 347, 
431; 1990), indicate that almost 95% of 
fetuses in utero show a bias towards sucking 
the thumb of the right hand. But whether this 
observation "supports genetic explanations 
of handedness" remains an open question. 

The authors speculate that advanced 
right-sided neuromuscular development 
might be a trigger. This idea is presumably an 
extrapolation from the hypothesis that the 
advanced development of upper limbs com
pared with lower limbs in human embryos 
may be due to the development-promoting 
effects of the higher oxygen tension of the 
blood going to the upper limbs. Using the 
same reasoning, one can propose that as the 
right upper limb generally receives blood 
through a vessel that arises more proximally 
from the aorta than the supply to the left 
upper limb, development of the right might 
be sufficiently advanced over that of the left 
to promote early preference of the right 
thumb. 

In 1989 and 1990, we carried out two 
more one-month programmes13

•14, confirm
ing a steady distribution and high level of soil 
gas anomalies. C02 fluxes were comparable 
in 1988 and 1990 and lower by a factor of 2 
in 1989, that is 115 tons per day for the cal
dera floor in 1990. Our results show that in
termittent but intensive field campaigns can 
provide reliable data sets on degassing pro
cesses and budgets, although we agree with 
Badalamenti et a!. that long-term monitor
ing requires continuous gas survey. We 
monitored C02, He and Rn in a water well at 
the base of the cone continuously for six 
months in 1988 and 1989, during which we 
recorded variations synchronous with those 
at the crater 15

• This supports our claim1 that 
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FIG. 2 Example of C02 flux measurement 
(static method) from the foot ofthe cone. Flux 
is computed from the temporal increase of 
the C02 concentration in a box. C, gas 
concentration in the box; Ce, limit gas 
concentration in the box (concentration ofthe 
gas entering into the box); Ca, atmospheric 
concentration of the gas; Qe, exhaust flow of 
gas (equivalent to the input); T, time. The 
experimental data fit the theoretical curve 
(C=Ce+(Ca-Ce)eQer;v). The specific flow 
measurements are extrapolated to the whole 
surface using soil atmosphere concentra
tions and the direct relationship= 0.5 + 0.07 
(C02%), which has remained steady over the 
past 3 years. 
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If the resolution of ultrasound imaging is 
adequate, it would be interesting to compare 
the dimensions of fetal right and left upper 
limbs in utero to see if there is a detectable 
difference in size that might correspond with 
this trophic hypothesis and its implications 
for handedness. This procedure might also 
throw some light on why a few fetuses show a 
preference for the left thumb. With luck, an 
occasional example of situs inversus (rever
sal of the normal pattern of asymmetries) 
might be encountered and provide an inter
esting test of the hypothesis, which would 
now predict a left-bias. 

But all this sounds more like an epi
genetic, rather than a genetic, explanation of 
handedness; it becomes a consequence of 
earlier asymmetries. A genetic explanation 
of handedness, if indeed one is required, 
may have to be sought at much earlier 
stages when asymmetries first arise in the 
embryonic disk. 
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such distal gas leaks are suitable for geo
chemical monitoring. 

Finally, our data and many others attest 
persistent and steady He depletion in the 
beach compared to crater fumaroles. This 
alone is not sufficient to infer a distinct origin 
for the fluids, but it does set important con
straints on possible genetic models. 
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