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MATTERS ARISING 
Zenith atmospheric 
attenuation measurements 

ZAMMIT and Ade 1 have made a valuable 
contribution to observations of millimetre 
wave attenuation and rightly argue its 
importance in locating telescopes. In 
finding a linear relationship between 
attenuation and measured total water, 
they question the results of Llewellyn
Jones eta[. 2 who reported from laboratory 
measurements a quadratic dependence of 
absorption on the amount of water. We 
believe that the two results may not be in 
conflict when the difference in degree of 
saturation of the vapour in the two experi
ments is recognized. In the laboratory the 
vapour sample was homogeneous in tem
perature and was measured over a wide 
range of relative humidity including 
values close to saturation. In the zenith 
sky experiment, the measurements rep
resented integrated absorption from 
layers at different temperatures and of 
unknown relative humidity, the only other 
quantity known being the total amount of 
water. It was therefore possible for all 
layers to be sufficiently far from saturation 
so that the millimetre wave absorption 
was in the range of linear dependence on 
water amount. That this is realistic has 
been verified by modelling millimetre 
wave absorption for various atmospheric 
columns specified by radiosonde data 
taken as a function of height. These show 
that integrated absorption in real atmos
pheric columns can be an insensitive 
measurement from which to deduce 
molecular behaviour. We believe, there
fore, that a monomeric water model is not 
proven to be adequate for the prediction 
of millimetre wave attenuation. 

Zammit and Ade find that their 
measured absorption values exceed the 

Petralona Cave 
dating controversy 

IN their investigation of the fossil hominid 
cranium from Petralona Cave, Greece, 
Henning et al. t have neglected some of 
the relevant literature data. They state 
that the skull was lying on the cave floor. 
However, I2 and all six men who found 
the skule report that the skull "was adher
ing to a rock"4 through a stalagmitic 
column, while the skeleton of the same 
individual was buried under a stalagmitic 
cover - 5 em thick. The skeleton had 
apparently been separated from the skull 
during a dry period; the soil, having 
shrunk, moved the skeleton, while the 
skull remained attached by stalagmites 
about 20-24 em above the skeleton. The 
skull belonged to a human who died there 
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predictions of accepted standard models 
and while the validity of these must always 
be questioned, the procedure of simply 
reassigning parameters to fit a given set 
of experiments may obscure new effects. 
Any observed absorption in excess of a 
physically acceptable molecular model 
may mean that some additional mechan
ism has been overlooked. From the aspect 
of choosing telescope sites it then 
becomes important to see if meteorologi
cal conditions can be found when the 
additional mechanism is inoperative and 
the excess becomes zero. 

Specifically, from what is known about 
excess absorption, there is a strong case 
for investigating continental sites sur
rounded by deserts such as Kitt Peak, 
Arizona or Sacramento Peak, New 
Mexico for comparison with maritime 
sites like Izana, Tenerife and Mauna Kea, 
Hawaii. It is possible that in dry regions 
the relative humidity values at all levels 
of the atmosphere would be lower and 
that telescope sites located in them would 
be free from the effects of local high 
humidity sources which were found at 
Mauna Kea3

• Such a benefit would not be 
revealed by simply measuring the total 
amount of water above the site . 
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before the formation of the travertine 
layer. Samples from the stalagmitic cover 
of the rock to which the skull adhered and 
from the travertine layer covering the 
skeleton, have been ESR-dated by Ikeya5 

who obtained an age of 670 kyr BP (where 
the archaeological dose was 0.1 rad yr- 1

) 

and 340 kyr BP (where the dose was 
0.2 rad yr- 1

). The same stalagmite tested 
by U/Th (sample 75 GR4-2) by Schwarcz 
et al. 6 "actually yields a finite age of 
440 kyr". 

Hennig et al. state that the skull was 
covered only with a brown calcite layer. 
However, I maintain that the skull was 
covered with pale whitish stalagmite, 
similar to that which is still found on the 
rock of the 'Mausoleum' and which was 
adhering to the skull. The brown calcite 
was overlying the whitish encrustation of 
the skull7

, which protruded by 7-10 em. 

The stratigraphy of the cave indicates 
an age for the skull and the skeleton of 
the Petralonian man older than 700 kyr. 
This is supported also by faunal evidence, 
macro and micro, preserved in the 
cave8

-
10 and by the lithic technique 11

'
12 

proving that man did live in the cave as 
early as the Lower Pleistocene. 
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IN their recent investigation of the age of 
the Petralona skull using electron spin 
resonance (ESR), Hennig et al. 1 compared 
the results of 234U / 23o.yh dating2

, of the 
top travertine floor in the area where the 
skull rested. It is hoped that the contribu
tion of the 234UF3<Th dates (corrected for 
its detrital residues) to ESR results will 
clarify matters and be a step forward in 
resolving this controversy. 

Their statement that practically all pre
vious age determinations were done on 
samples from deeper strata, but not from 
the thin brown top layers of the travertine 
floor, was inaccurate. I have studied the 
top, brownish layer of the Mausoleum by 
the 234U f 230>yh dating method. Three 
samples in this investigation contribute to 
the ESR dates2

'
3

: P-12, P-13 and P-6 
(Table 1). 

P-12 had an obvious multi-layered 
appearance (consisting of an upper series 
of lime-reddish grey layers), - 0.6 em 
thick which presumably implies different 
times of deposition. (A similar description 
applies to a further five samples 
throughout the cave.) 

The age of P-12 drops from 250 kyr to 
154::~~ kyr using a mode of correction 
which calculates the different U and Th 
leachable radioisotopes, by analysing the 
detritus insoluble residues after total car
bonic dissolution2

.4. This corrected age, 
due to the interstratified nature of the 
sample, indicating as it does a very slow 
deposition of calcite, (thin section analysis 
has confirmed this), represents the 
average of the intermittent stages of this 
0.6 em layer. That is, the upper surface 
layer could be as young as 80 kyr and the 
deeper part as old as 259 kyr, which would 
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