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RESEARCH ITEMS 
Mangarevan Archa:ology 

IN the course of the expedition to the Mangarevan 
Islands of the Bernice P. Bishop Museum, Honolulu, 
under Dr. Peter H. Buck in 1934, an archreological 
survey of sites on Mangareva itself as well as of stone 
structures on neighbouring atolls was made by 
Kenneth P. Emory (Bull. 163, Bernice P. Bishop Mus. 
1939). Owing to the use of the stone for building by 
missionaries all important structures in the Man
garevan group have now disappeared ; but for
tunately the stone structures left by the Mangarevan 
inhabitants of Temoe atoll, 25 miles to the south
east, are intact. Here the largest structure is a plat
form 21 feet wide and 58 ft. long. It has an unenclosed 
court on the inland side extending 30 feet from the 
face of the platform. Across the court face are two 
high steps. The largest structures in Temoe had 
burials in small vaults at the top. In two maraes, 
open vaults at ground level are larger and more 
carefully constructed than the vaults containing 
burials. These, it has been reported, were considered 
the dwelling-place of the god of the marae. The 
nearest parallels to the Mangarevan maraes are 
certain image ahu of Easter Island, in which the 
platform is stepped on the court side, and at the top 
of which burials were made. The Easter Islanders 
added images of stone along the back of the plat
form. Probably the features shared by the Man
garevan and Easter Island structures had a common 
origin, possibly original features of Marquesan culture 
with which both Mangareva and Easter Island 
exhibit affinities, but which evidently have been 
modified in the Marquesan, where sacred structures 
are not uniform, nor of the type of Mangarevan 
and Easter Island sanctuaries. However, like the 
Easter Islanders the Marquesans set up large 
images on their sacred structures ; but the 
Mangarevans lacked both the timber and the tuff 
which would have permitted the making of such 
images. 

Toxicity of Snake's Venom 

IT is the general impression, and has been definitely 
stated by workers in America and Australia, that 
snakes in captivity from which venom is repeatedly 
extracted gradually yield smaller quantities, and that 
the venom decreases in potency. These statements 
are not confirmed by the observations of N. O'Connor 
Wolff and Thomas S. Githens made upon a group of 
twenty-one water moccasins (Agkistrodon piscivorus), 
used for venom extraction over a period of two years 
(Copeia, 234; 1939). The 'milking' took place at 
irregular intervals, the longest time between ex
tractions being six months and the shortest three 
weeks. The venom having been collected was 
measured, centrifuged to remove epithelial scales, 
and then dried either by gentle heat or in a desiccator 
under vacuum. Toxicity was determined by intra
venous injection into pigeons of a solution of the 
dried venom to determine the minimum lethal dose. 
A table is given recording complete data regarding 
the extractions over the two-year period. At the 
earliest extractions the average amount of venom per 
snake on the first three occasions was 0·500, 0·486 
and 0·517 c.c., while on the last three extrac
tions the averages were 0·550, 0·777, and 0·722 c.c. 

Similarly the first minimum lethal doses averaged 
2,000, 1,300 and 1,577 per snake, while the last three 
averaged 2,520, 1,970 and 2,500. The table shows a 
considerable range of fluctuation throughout the 
period, but seems to establish the contention of its 
authors that neither quantity nor toxicity decreased 
owing to repeated extractions. 

Marquesan Insects 

THE Pacific Entomological Survey, dealing in the 
main with the fauna of the Marquesas Islands, is a 
project organized and directed by institutions in 
Hawaii. As the result of expeditions sent out 
under its auspices a large addition to knowledge 
of the insects, and related arthropods, of the area 
concerned has been made. Under the title of "Mar
quesan published in 1939 as Bulletin 
142 of the Bernice P. Bishop Museum, Honolulu, 
the latest contribution on the work of the Survey 
has come to hand and it marks the end· of the present 
programme. The longer articles in the Bulletin are 
concerned with Crustacea (Talitridre ), Spiders, Acarina 
and Chelonethida. Among the insects themselves, 
the article on Scolytidre by C. F. C. Beeson is of 
interest since it records the first known bark beetles 
from the Marquesas ; more than two hundred 
specimens, representative of five genera and twenty
one species, were dealt with. Two new genera of 
Hydrometridre, or water-bugs, are described by H. B. 
Hungerford, and a new Blastophaga from the 
indigenous Ficus of the Marquesas is dealt with 
by G. Grandi. Other papers on the Insecta include 
contributions by H. H. Knight on new species of 
the hemipterous family Miridre . 

Experimental Taxonomy 

.T. W. GREGOR (New Phyt., 38, 293-322; 1939) 
has continued his analysis of wild populations by 
examining the differentiation of North American and 
European plantains. He shows that Plantago 
maritima, P. alpina, P. carinata, P. juncoides, and 
P. oliganthus of North America, Greenland, and 
Europe form an inter-fertile group which is diploid, 
while- Alpine tetraploids form another group. He 
points out that variations within one sub-region 
overlap with those of another, but that the means 
of measurable characters within a population may 
differ from the mean of another population. Thus 
bracts and sepals of North American plantains are 
broader in proportion to length than those of northern 
Europe. The mean values of the sub-regions regarding 
this index and that of t.he ratio scape length to spike 
length show a gradient from low values in western 
America, rising in eastern America, Iceland, Faroes, 
Britain to a maximum in Sweden, and falling again in 
southern Germany. Data regarding various other 
measurable characters show similar geographical 
gradients, but it is important to note that .irregulari
ties in small localities sometimes occur. The author 
points out that classification founded upon the 
complex of characters in an individual is not so 
useful in experimental taxonomy as that of the 
average of characters in a population. The data 
illustrate the fact that growth and physiological 
characters behave in a similar manner to qualitative 
or characteristics. 



©1940 Nature Publishing Group

No. 3671, MARCH 9, 1940 NATURE 393 

Diamond Deposits of Tanganyika Territory 

ALTHOUGH diamonds have been worked in Tan
ganyika for sixteen years, no comprehensive publi
cation covering the geological and economic aspects 
of the industry has appeared until now. Bulletin 12 of 
the Geological Division, T.T., by G .• T. Williams, comes 
at an opportune time, just as the original finds are 
reaching the end of their productivity, since it gives 
an account of most of the country in which kimberlite 
(the home of the diamond) is known to occur, and 
provides a useful guide to prospectors in other areas. 
The kimberlite occurrences are mainly in the central 
granite batholith of Tanganyika. The individual 
pipes tend to be localized at or near geological 
contacts (for example, against dolerite dykes or 
remnants of basement rocks} or fracture zones. 
There are, however, groups of pipes without visible 
connexion with pre-existing structures, owing-at 
least in part-to the existence of thick covers of 
superficial deposits. Here the search for such 
minerals as ilmenite, garnet and zircon in the sub
soil is most likely to lead to the body of kimberlite 
from which they were derived. Areas likely to repay 
prospecting are suggested. From evidence in Tan
ganyika alone, the age of the kimberlite masses 
cannot be determined exactly. They are, however, 
pre-Pleistocene and post-early Jurassic; a time
range within which falls the late Cretaceous age 
established for the South African pipes. The Bulletin 
contains a map of the kimberlite province of Tan
ganyika and also a map showing the distribution of 
kimberlite pipes and fissures throughout Central and 
Southern Africa. 

The Quetta Earthquake of 1935 

THIS earthquake has been studied in some detail 
by K. R. Ramanathan and S. M. Mukherji of the 
Colaba Observatory, Bombay (Rec . Geol. Surv. India, 
73, Pt. 4, 483-513; 1938). It will be recalled that 
damage was caused by this earthquake along a tract 
of land extending from Baleli just north of Quetta, 
through Dingar and Mastung to Mand-i-Haji, and 
including the Shirinab Valley to the west of the 
Mastung-Kalat Road. It is an area about 68 miles 
Icing and 16 miles wide. The surface crack extended 
from about 30·3° N., 66·9° E., to 29·1° N., 66·5° E., 
the centre of the region of maximum disturbance 
being 29·7° N., 66·7° E. The seismological data used 
for the present study were the seismograms from 
Bombay, Agra, Calcutta, Hyderabadand K,odaikanal in 
India, together with fifteen seismograms from foreign 
observatories. Miss Bellamy, of Oxford, supplied 
readings from 142 observatories. From these data 
the allthors concluded that the best position for the 
epicentre was 29·6° N., 66·5° E., slightly to the south
west of the permanent maximum displacement but 
well within the region of maximum macroseismic 
effects. The origin time of the earthquake was 
May 30d. 21h. 32m. 58·5s. G.M.T. Among the 
prominent features of the seismograms were the 
gradual increase of amplitude interrupted by larger 
and larger impulses, and the large amplitudes of the 
long waves compared with those of the preliminary 
phases, suggesting block movement and a shallow 
depth of focus (less than 10 km.). This was also 
deduced on other grounds. The energy of the earth
quake was estimated to have been about 1011 ergs. 
or l/2,000 that of the Great Assam earthquake of 
1897. A list of aftershocks recorded at Agra is 
given. 

Viscosities near Absolute Zero 

WITH financial aid from the Smithsonian Institu
tion, Prof. W. H. Keesom and G. E. Macwood have 
determined the viscosities of liquid helium and hydro
gen and of hydrogen vapour at temperatures near the 
absolute zero (Leyden Oomm., No. 254). Their 
method is that of the oscillating disk, which is 5 em. 
in diameter and is suspended by a phosphor bronze 
wire of 0·05 mm. diameter and 25 em. long in a 
cylindrical box of a little greater diameter, the top 
and bottom plates of which can be placed at various 
distances from the disk. The decay of the torsional 
oscillations of the disk were observed by the mirror, 
telescope and scale method. The apparatus was 
standardized by using in it helium gas of known 
viscosity. The viscosity of hydrogen is normal in 
both states. For the liquid it decreases from 210 
micro-poise at 15°K. linearlytoa little more than 15() 
at 18° K., then more slowly to 140 at 20° K. For the 
vapour it increases from a little less than 10 micro-poise 
at 14·5° K. to 13 at 21° K.linearly,andisindependent 
of pressure. The viscosity of liquid helium is abnormal. 
It increases from 1·8 micro-poise at 1·3° K. at first 
slowly, then rapidly to 17 · 5 at 2 ·1 ° K., where there is 
some uncertainty. From this point it increases to 
25 at 3° K. and to 29 micro-poise at 4° K. 

Observations of the Zodiacal Light 

MOHD. A. R. KHAN, Begumpet, Deccan, has sent 
a description of his observations of the zodiacal light 
on December 17, 1939, at 5.30 a.m., Standard Indian 
Time.· The phenomenon produced the impression of 
two cones, one within the other, the inner cone being 
the brighter of the two. The apex of the inner cone 
rested on y Virginis, and Virginia, Librre and 
f.l. Serpentis lay approximately on its northern bound
ary. On the southern boundary were 76 Virginis, 
20 Librre, and cp 1 and cp 1 Lupi. The apex of the outer 
cone appeared to extend top Leonis, and 109 Virginia 
and 1t Hydrre were on its northern and southern 
boundaries, respectively. The light thus presented 
the appearance of a tall double cone, broad at the 
base near the horizon, and getting quickly narrower 
and narrower towards the apex. A similar con
figuration was observed on December 12 at 5 a.m. 

Structures of Sulphuryl and Thiophosphoryl Fluorides 

As the relations between bond length and · bond 
character are not well understood for molecules con
taining semipolar double bonds, the investigation of 
S0 2F 2 and PSF 3 by the electron diffraction method 
(D. P. Stevenson and H. Russell, J. Amer. Chem. 
Soc., 61, 3264; 1939) is of interest. The distances 
predicted by the standard covalent radii are P-F 
1·74A., P=S 1·95A., whilst those found are 1·51 
and 1· 85, indicating resonance with a larger pro
portion of ionic structures than for the corresponding 
chlorine compound, and due to a considerable triple 
bond character made possible by the large electro
negativity of fluorine and the small difference in 
electro-negativity between and sulphur. 
The relatively small angle 99·5° F-P-F is not inter
preted for lack of data. The S-F distance in S02F 2 

is 1· 56 A., which is less than the single bond distance 
calculated from the standard covalent radii, but the 
shortening is not so great as is found with the 
fluorine derivatives of phosphorus. Although there 
is much more shortening in the S-Hal bond in 
SO.F 2 than in S02Cl2 , the S-0 distance 1·43 A. in 
S0 2F 2 is the same as that in S0 2, S0 3 and S0 2Cl 2• 
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