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Research Items. 
Maori Fortification.-The Records of the Auckland 

Institute and Museum, vol. 1, No. l, contains an 
account of the examination of the Piraunui Pa at 
Matawhana, Waikato, N.Z., by Messrs. J. W. Delph 
and Gilbert Archey, director of the Institute. The 
elaborate terraces of the Maori fortification are situ
ated on natural strongholds formed by series of rock
capped headlands of the high rhyolite plateau of 
Central Waikato. The general layout of the fortifica
tions is as follows: (1) A flat portion of the marae 
high up on a broad spur, below which is (2) a series 
of terraces on either side of the steeper ridge formed 
by the narrowing spur, leading down to ( 3) a still 
narrower and much steeper sided ridge cut across by 
a deep fosse and so forming a strongly protected 
approach to ( 4) the stronghold and citadel, a rhyolite
capped, vertical-walled spur rising with precipitous 
cliffs above the Waikato valley. The pa is very rich 
in storage pits of both the subterranean and semi
subterranean type. The former are built on flat 
ground wherever available, the latter at the base of 
some of the terrace walls. The subterranean pits 
are 6-9 ft. in diameter and about 5 ft. to the dome. 
In one which was cleared it was found that the floor 
was divided into bins, which would indicate its use for 
the storage of roots. In one, the original door-frames 
were still in place, tightly fitting to keep out the loose 
soil. Resting on the upper edge of one was a slab, the 
wood being well cut and originally about 2 in. in thick
ness. These pits penetrated into the hard rhyolite, and 
it was possible to see the method of working. Blocks 
of stone were worked behind or undercut so as to 
enable large slabs of rock to be broken off. The 
finish showed a skill which would not disgrace the 
efficient tools of a modern mason. 

Marine Mollusca of Islands of the West Coast of 
Mexico.-In three consecutive papers, A. M. Strong 
and G.D. Hanna give the marine molluscan faunas of 
some islands off the west coast of Mexico visited on 
an expedition sent out by the California Academy of 
Sciences in 1925 ((Proc. Calif. Acad. Sci., 4th Series, 
vol. 19). Each paper consists of a full list of all the 
known species with introductory illustrative remarks. 
Guadalupe Island, which lies about 180 miles south
south-west of San Diego, California, is represented in 
the Academy's collection by 87 species, of which 9 
appear to be new. Almost all are shore or shallow 
water forms and some have a wide northern range. 
Their presence, the authors hold, can be most satisfac
torily accounted for on the supposition that the fry 
or spawn were transported on masses of floating kelp 
by a current at some time running along the southern 
Californian coast and turning out to sea at an angle 
that carried it past the island. In the Revillagigedo 
Islands collections were made at Socorro and Clarion 
islands and 61 species are recorded, the bulk of which 
would seem more properly to belong with the faunas 
of the Galapagos Islands or Panama than with that 
of the Gulf of California. The Revillagigedo fauna 
bas the character of a waif fauna arrived by chance. 
The islands have probably not been connected to the 
mainland, even by a shallow submarine ridge, during 
late geological time and do not seem to have existed 
at all for a sufficiently long period for the mollusca to 
have developed insular species. Tres Marias Islands, 
where the expedition made a short stay, have been 
comparatively frequently visited before, but the list 
of known forms of marine mollusca has now been 
brought up to 211 species. 

Starfishes of the Pacific.-A monograph of the 
" Asteroidea of the North Pacific and Adjacent 
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Waters", by Prof. W. K. Fisher of Stanford Univer
sity, California, is published as Bulletin 76 of the 
United States National Museum. Part 1 was issued 
in 1911, Part 2 in 1928, and now the work is com
pleted by a third part, in large quarto, of which 356 
pages are numbered as such, while other intervening 
pages bear outline or half-tone illustrations on one or 
both sides and are numbered as 93 plates. These 
pear descriptions and figures of the subfamilies of 
Asteriidre-Asteriinre, Notasteriinro, and Neomorph
asterinre-first of the northern hemisphere, then of 
the southern. There are 71 species recognised in the 
former and 76 in the latter. The former, however, 
receive much fuller treatment and occupy most of the 
volume. The Neomorphasterinre appear to be con
fined to the southern hemisphere, while of the other 
two subfamilies, no southern genus is found without 
doubt in the northern hemisphere. Dr. Fisher 
establishes two new subgenera of Leptasterias
N esasterias and Hexasterias, also Bathyasterias, a sub
genus of Diplasterias, Eremasterias and N eosmitas~er, 
new genera of Asteriinre. The monograph contams 
useful keys and name-lists and the descriptions and 
diagnoses are drawn up with Dr. Fisher's customary 
care. 

Philippine Land Shells.-An exceedingly useful and 
important " Summary of Philippine Land Shells " has 
been compiled by L. A. Faustino (Philippine Jour. 
Sci., vol. 42) as supplement to Monograph 25 of the 
Philippine Bureau of Science in which his " Summary 
of the Marine and Fresh-water Mollusks" was given. 
The work in question consists of a list in systematic 
order of all species of land shells described or reported 
to occur in the Philippine Islands, with reference to the 
original description of each and the name of the 
individual island where it was found. There is also 
an alphabetical index to genera and synonymic notes, 
while occasion has been taken to append a small 
" Addenda to Monograph 25 ". 

Earthquakes with Deep Foci.-The report of the 
Seismological Committee presented at the Bristol 
meeting of the British Association is the last drawn 
up mainly by the late Prof. H. H. Turner. One of 
its most interesting sections is that which relates to 
earthquakes with very deep foci. When the epi
centres of these earthquakes are plotted on a map of 
the world, it is seen that they are not distributed at 
random but are confined to a comparatively small 
portion of the earth's surface. The boundary of this 
area, as drawn by Prof. Turner, is a roughly oval 
curve, reaching from the coasts of China and Japan 
to half sway across South America. The centre of the 
curve is on the equator in longitude about 150°. As 
the area covers the greater part of the Pacific, it is 
suggested that this distribution of deep-focal earth
quakes offers some support to the theory that the 
moon was detached from the Pacific bed. 

Dislocations of the Crust with the Japanese Earth
quake of 1923.-Soon after this earthquake, the 
Military Land Survey re-levelled several routes in 
the central area. The results showed such remarkable 
changes that it was decided to measure the whole 
Kwanto district. The field-work was finished in 
1927, re-observations of the primary triangulation
points having been carried out over an area of about 
6500 square miles, and of the secondary and tertiary 
points over an area in the severely shaken region of 
about 3000 square miles. A summary of the results 
is given in English by R. Sakuryobu in the Bulletin 
of the Imperial Earthquake Investigation Committee 
(vol. 11, No. 4, pp. 1-80; 1930). The base-line lies 



© 1930 Nature Publishing Group

452 NATURE [SEPTEMBER 20, 1930 

in ono of the most devastated regions to tho north of 
Sagami Bay. The new measurement made in 1924 
showed that, since 1910, its length of about 3¼ miles 
had increased by 9·7 in. The greatest displacement 
of a primary point is that of l l ft. 7 in. in tho island 
of Oshima, but this is exceeded in five of the tertiary 
points, the maximum being 12 ft. 6 in. To the 
north of Sagami Bay and for about 14 miles inland, 
the ground was elevated, the greatest rise being 6 ft. 
1 in. near Oiso. In the area of subsidence farther 
north, no point sank by more than 4 ft. 2 in. In 
the Boso peninsula, the change is usually one of 
elevation, the greatest rise being 6 ft. 3 in. at its 
southern end. Near the centre of the peninsula, 
however, thoro are a few small areas of depression, 
in one of which the ground has subsided by so much 
as 5 ft. 7 in. 

Electrical Resistance of Ferro-magnetics.-The 
issue of the Physikalische Zeitschrift for June 15 con
tains an account of the mea._-;uremonts of the changes 
of electrical resistance of iron and nickel wires when 
magnetised longitudinally, by Dr. 0. Stierstadt, of the 
Gottingcn Institute of Applied Electricity. The wires 
were magnetised in a coil giving fields up to 250 gauss 
and their resistances were mea._-Jured by means of a 
Kelvin double bridge. No influence of the direction 
or magnitude of tho bridge current on the resistance of 
the wires in any field could be detected. The change 
of resistance on magnetisation was in all cases found 
to be an increase and the fractional increase was 
found for iron 10- 20B 4 and for nickel 10·15B 3 •4 , where 
B is the magnetic induction in the material. The 
changes of resistance show a small hysteresis effect 
which probably accounts for the fact that some 
observers have found a decrease of electrical resistance 
in weak magnetic fields. 

Alternating Stresses and Single Crystals of Metals.
Studies of the behaviour of single crystals of metals 
subjected to alternating stress have hitherto been 
confined mainly to crystals of the cubic system. 
From a theoretical point of view, it is important to 
know whether tho planes of greatest atomic density 
or the lines of greatest density are the principal deter
mining factors in mechanical slip. For this reason 
speciai interest attaches to two papers by H. J. 
Gough and H. L. Cox in Vol. Al27 of the Proceedings 
of the Royal Society, dealing respectively with the 
behaviour of single crystals of zinc and antimony 
under alternating torsional stresses. Antimony was 
chosen because the pianos of maximum atomic 
density in this metal do not contain any of the lines 
of maximum density, but the results were incon
clusive, as tho specimen could not be made to deform 
by slip, but cracked along certain crystal pianos. 
The exporimont is to be repeated with bismuth, 
which has a greater degree of plasticity. On the 
other hand, zinc, which has a close-packed hexagonal 
lattice, has given very satisfactory results. Slip 
occurs, as in static testing, on the basal piano, arnl its i 
direction is that of the most highly stressed primiti,·o 
direction. The twinning planes have been accurately 
determined, and it has boon shown that the occurrence 
of twins as well as of slip-bands is controllod by the 
criterion of maximum resolved shoar stress on tho 
slip plane. Twinning in zinc has many features of 
interest, somo of which are explained and others 
noticed for the first time in this papor, which is very 
fully illustrated. 

Pulsations in Rotary Converters.-About thirty 
years ago, Gisbert Kapp and Bertram Hopkinsoi1 
wroto papers on tho abnormal working of synchronous 
motors. Explanations wero given of thoir irregular 
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working in certain cases and formulre were obtained 
for tho· pulsations which, superposed on the steady 
running motion, produce the phenomenon of phase 
swinging. Hopkinson's theory, which shows how 
these pulsations can be damped by suitable devices, 
has proved of great use in practice. The analogous 
problem of the rotary converter can be treated in a 
similar way. This device consists of a machine which 
acts both as an alternating current synchronous 
motor and a,_-; a direct current dynamo. It takes 
alten1ating current in at ono set of terminals and 
delivers (liroct current at the other, the power lost 
in the transformation being at the most a fow per 
cent. These machines when running on a fluctuating 
load sometimes run irregularly owing to the pulsa
tions produced. H. Cotton, in the Journal of the 
Institution of Electrical Engineers for August, dis
cusses theoretically the theory of the motion in this 
case. The violent pulsations are caused whon the 
free and the forced periods or harmonics of either 
synchronise. Formulro are obtained for them and a 
rough verification is given by oxporimental results. 
The particular case when the machine is short cir
cuited is considered. The mechanical analogy given 
for this case is the motion of a ballistic pendulum. 
Incidentally, considerable light is thrown on the 
requirements for the quick-acting circuit breakers 
which are in common use on the direct current side 
of theso machines. 

The Glass Electrode.--The use of the glass membrane 
electrode in detem1ining hydrogen ion concentrations, 
although it has recently been shown by Mcinnes and 
others to be liable to error, is ext~nding, and the 
description of a triode value arrangement for use 
with the electrode, given by G. B. Harrison in the 
,July number of the Journal of the Chemical Society, 
is therefore of interest. The preparation of a new 
type of glass electrode is also described in the article. 
Tho technique is fully described and the arrangement 
permits of an accuracy of O ·02 pH unit over the range 
l to 12. 

Molecular Weight of Legumin.-An investigation of 
the molecular weight of the protein legumin from vetch 
( Vicia sativa) by the ultracentrifuge method is de
scribed by Sjogren and Svedberg in the August num
ber of the Journal of the Arnerican Chemical Society. 
The two proteins, logumin and legumelin, were sepa
rated by a process described in detail. A study of 
legumelin showed that it is not a simple protein. 
Logumin, on the other hand, is homogeneous with 
regard to molecular weight, the moan value of which 
was found to be 208,000 in a phosphate buffer of 
pH= 6 ·8. This, and other constants determined, 
agree within the limits of experimental _orror wi~h the 
values for five other vegetable protems prev10usly 
investigated. The molecules of lcgumin aro spherical, 
with a radius of 3 ·96 µ.µ.. 

Density of Carbon Dioxide.-Especial interest 
attaches to the density of carbon dioxide on account 
of its closo relation to several equations of state. In 
tho June number of the Canadian Journal of Re
search, Cooper and Maass describe measurements of 
the density of the ga._-; of sufficient accuracy to permit 
of <liroct extrapolation to zoro pressure so a._<; to give 
the limiting density of the ga._-;. F'rom this, ~he atomic 
weight of carbon, 12·0033 :i: 0·002, followR d1roctly. It 
was found that the graph representing the apparent 
molecular weight at -0° plotted against the pressure 
was a straight line. Full experimental results are 
given in the paper. The valuo ?f tho rnolec:ular 
weight at S.T.P. agrees very well with that obtamod 
by Guyo from tho weight of a normal litre. 
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