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are sufficiently interesting and important to be re
produced here. 

TABLE !.-Summary of Reports per Month ending 
April 30, 1914. 

Plnce 

England-
Exeter .. 
Kingston-on-Hull.. 
Liverpool 
London--Embank-

ment Gardens 
(Central) 

Golden Lane 
(East) ... 

Meteorological 
Office (West) .. 

Malvern 
Newcastle-on-Tyne 
York 

Scot!aud-
Greenock 

i 

I Metric tons of deposit per sq. kilometre 
I in month of April 

I 

Soluble matter 

.!:! E 

,:l II Insoluble matter 
::::ii 

J~ : ; a I i §_£ 1 
Tar I g-z Ash 2·~ Ash 

i i ~j I ~-L~ .o 
I I:_, 0 I ,..., 

--!------,------

'18·70 
·32·19 
115·31 
!13·23 
I 

194·70 

I 
I 

0·27 5"38 6·31! 0·721 
I I 

0"03 I •41 2·241 l ·15j 
I i 

0·05 2·42 5·631 1·871 
o·oo 0·14 0·21 0·39 
0·17 4·05 w·55 0·98 
0·11 2·17 3·26 0·96 1 

3·03 15·71 

2·24 7·07 

2·61 12·59 
I ·03 l ·77 
2·17 17"92 
1·69 8·19 

Leith .. . 
Paisley .. . 

.. ,24·63 
75 80 
I 

0·03 I "32 3 ·13 l ·71 
0·08 l "01 3·27 l ·53 
0·08 4·17 6·46 2·42 

3·45 9·64 
1·02 6 91 
2·731587 

l 

TABLE IL-Summary of Reports for Month ending 
May 31, 1914. 

Place 

Eng/and
l:Sirmingham ... 
Exeter ... 
Kingston-on-Hull.. 
Liverpool 
London-Embank-

ment Gardens 
(Central) 

Golden Lane 
(East) ... 

Meteorological 
Office (West) .. 

Malvern 
Newcastle-on-Tyne 
York 

Scotland
Greenock 
Leith .. . 
Paisley .. . 

I Metric tons of deposit per sq. ki-lometre
in month of May 

I 
Insoluble matter i Soluble matter 

I -----~ 
C 

i CC: :-9 
Tar ~'5 j A,;h ; '.~ Ash 

-e i .-3.~ 
6~ i i ___ ,_j __ _ 

I 
35·60 0·18 4·79 15·92 l ·71 7"26 29·86 
41·80 0·05 2·37 3"56 0·79 I ·97 8·74 
44·61 0·16 3·86 4·51 2·50 3·39 14·42 
56·14 0·16 4·11 8·96 2·47 4·94 20·64 

21 ·47 0·61 7·18 6·51 0·86 2·62 17"78 

46·74 o·oS 3"37 5"72 l ·68 374 14·59 

35·20 0·05 I ·57 2·96 o·oo 2·11 6·69 
34·76 0·02 0·27 0·41 0·69 I "25 2 64 
29·19 0·12 3·18 5°56 o·93 I ·93 II ·72 
33"73 0·02 0·85 3 ·15 l ·08 1·35 6·45 

52·30 0·04 I ·93 4·51 I ·39 2·25 10·12 
46·w 0·49 0·79 2·92 I "19 l ·19 6·58 
49·68 0·15 4·53 6·66 l "20 1·99 14"53 

----------~-------------~ 

Adding together the results recorded in Tables I. 
and II., and arranging the towns in order of the 
magnitude of their fall of soot and dust in the two 
months, we obtain the figures given in Table III. 
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TABLE III.-The Soot and Dust Fall of various 
English and Scotch Towns in April and May. 

amc of town or city 

LiYerpool 
Paisley ... 
Newcastle 
Kingston-on-Hull .. . 
London (Central) .. . 

( East) 
,. (West) 

Greenock 
Exeter ... 
York 
Leith 
Malvern ..• 

Birmingham (one l 
month only) J 

1\1:etric tons per sq. km. in two months 

Total •olids 

36·51 
30·42 
29·64 
25·41 
33·5}Average 21 ·6 
19·2 24·8 
19·76 
18·12 
14·64 
12 23 
4·45 

Tar, soot, and grit 

2378 
22·05 
23·63 
16·08 

12.85 Average 26·26} 
12·69 17·3 
10·96 
12·78 
9·56 
8·56 
1·05 

The difference between the figures in the second and 
third columns of this table gives the soluble solid 
matter brought down by the rain. 

It is surprising to find that the atmosphere of 
Birmingham _ and of many northern towns is con
siderably dirtier than that of London, which in this 
respect has a reputation it does not deserve. Malvern 
is seen to be far the cleanest town in the list, since 
the total soot and dust-fall in April and May, 1914, 
only amounted to 4·45 tons per sq. km., or to about 
one-fifth that of London, and one-eighth that of 
Liverpool during the same two months. 

Figs. 1 and 2 are sectional elevations of the standard 
gauge, while Fig. 3 shows the gauge used for the 
observations of London's soot-fall, carried out in 
19rn-11 by the Lancet and the Coal Smoke Abatement 
Society. 

THE NATURAL HISTORY OF AN 
AMERICAN DESERT BASIN. 1 

THE staff of the Botanical Research Department 
of the Carnegie Institution of Washington has 

made many valuable contributions to natural science, 
particularly in the study of desert vegetation, at the 
Desert Laboratory, Tucson, Arizona. The recently 
issued monograph on the Salton Sea is in many respects 
unique, for it deals with a remarkable series of 
phenomena, opportunities for the study of which are 
but rarely presented. That the Desert Laboratory 
workers have taken full advantage of this opportunity 
is evident from the perusal of this volume, interest
ing to the geologist, the geographer, and, above all, 
to students of plant ecology. The chief interest of this 
fine piece of co-operative research centres, as the 
editor and chief contributor point out, around the 
fate of organisms overwhelmed by floods, in the 
physical changes which follow emersion, and in the 
biological mechanism of reoccupation of sterilised 
areas as they emerge from the water-episodes which 
must have been repeated many times in the history 
of the earth's surface. The report gives the results 
obtained by the investigation from various points of 
view of the phenomena presented by a desert basin 

I "The Salton Sea: a Studv of the Geography, the Geology, the 
Flori~tics, and the Ecology of a Desert Basin." By D. T. l\IacDougal. and 
Cellaborators. Pp. x+ 182+ 32 plates. Publication No. 193. (Washington : 
Carnegie Institution, 1914.) 
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which has been the scene of alternate submergence 
and desiccation. 

The Cahuilla basin. lying to the west of the lower 
(southern) portion of the main delta of the Colorado 
River, was in Tertiary times cut off from the sea and 
so becam e a brackish inland la ke (Lake Cahuilla). 
The lake bed, now called the Salton Sink, has its 
upper margin about 20 ft. above mean tide-level, while 
its lowest point, now beneath the water of the present 
lake (Salton Sea), is 280 ft. below this level. On 
either hand of the Sink, which is oblong in outline 
(about eighty miles long and thirty miles in greatest 
width), there rise arid and sun-scorched low moun
tains, chiefly of granite, the slopes and waterless 
cafions of which bear a scanty vegetation. The Sink 
is practically a level plain, with no irregularities of 
surface to vary the effects of sun and wind, with a 
uniform temperature and uniform deficiency of atmo-

proportion of total solids is now more than 1 per cent. 
Succeeding the chapters on the geology, geography, 
climate, and water analyses, the remainder of the 
report (pp. 48-182) is devoted to the biological results 
obtained. Prof. G. J. Peirce gives an interesting 

' account of the behaviour of the micro-organisms found 
in the Salton Sea, and in the strong brines from 
which salt is crystallising out naturally or in the 
artificial salt-pans on the shores of the lake. It has 
long been known that various organisms live under 
what are commonly regarded as fatal conditions-e.g. 

1 the mould-fungi which thrive on solutions of strych
nine, formalin, carbolic acid, etc., the insects in oil
wells and asphaltum, those in hot sp1·ings and in 
snow, and so on-but in these cases the conditions arc 
fairly stable, and it is harder to understand how 
organisms like the brine-shrimps (Artemia) and 
various protozoa, flagellates, and algre found in the 

Salton Sea an d 

A rocky island in the Salton Sea, Southern California, formerly ~ubmerged but now exposed by the recession of the lake owing 
to continued evaporation. The rock shows colonisation by a desert shrub, Plucl,ea sericea (Composita:). 

other strong brines 
can exist under 
conditions ranging 
from rain-diluted 
sea-water to con
centrated brine 
from which com
mon salt crystal
li ses. The lower 
organisms u po n 
which the brine
shrimps and proto
zo.a feed are mainly 
P y ram i m on as, 
Dunaliella, Car
teria , and various 
bacteria. The latter 
are entirely different 
from the bacteria 
which cause putre
faction in waters 
of the usual con
centrations, and 
which are killed by 
the Salton brine
a concentrated solu
t i o n of sodium 
chloride and o f 
magnesium salts. 
The most conspicu
ous are a chromo
genic form which 
gives a red colour 
to the salt in the 
salt-pans and to 
fish pickled in the 
salt, and a cellu-
1 o s e - destroying 
other plant-remains spheric humidity and precipitation, the latter being 

on the average 2-7 in. a year. The ancient lake which 
originally filled the Sink had almost or entirely dis
appeared by evaporation, leaving a series of beach
lines, but during 1905 and 1906 the cutting of canals 
and the resulting escape from control of the Colorado 
River water resulted in a partial re-flooding- of the 
basin and the formation of the Salton Sea, threaten
ing the restoration of the former lake conditions and 
necessitating the removal of the Southern Pacific Rail
way track for sixty-seven miles to a higher bed. In 
1907, however, the railway engineers stopped the 
deluge by re-diverting the Colorado water to the Gulf 
of California,· and the gradual disappearance by 
evaporation of the Sea then began and is still in pro
gress. Since 1907 the average annual rate of lower
ing of level by evaporation has been about 5 ft., while 
the concentration of the water has risen until the 
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form which attacks stems and 
submerged in the lake. 

The present flora of the Salton Sink includes 179 
species of seed-plants, the great majority being salt
plants (halophytes) and plants adapted for life under 
dry conditions (xerophytes); the former are mainly 
members of the Chenopodiacere. Apart from the salt
mud plants, the vegetation of the Sink is a part of the 
general flora cf the Colorado desert, differentiated 
mainly by the great preponderance of species of the 
orache genus (Atriplex) in its composition, and it is 
of a remarkably uniform character. Three main com
munities or associations can be distinguished, accord
ing to the nature of the soils-coarse-grained, detrital 
slopes, clays, and mound-forming drifted materials. 

The longest report (pp. I rf--72) is that •by Dr. Mac
Dougal, dealing with the movements of vegetation 
in the area . The phenomena observed on the emersed 
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lands of the Sink are widely different from those 
hitherto investigated in the case of Krakatau, the 
cooling lavas of the Hawaian Islands, newly-made 
land about the mouths of rivers, etc. The chief 
features in the re-vegetation of the beaches successively 
exposed each year by the recession of the water are 
described in detail, but the following were the chief 
points to be taken into account in noting the progress 
of re-vegetation. As the salt content of the water 
increased by about 18 per cent. in each succeeding 
year, each emersed strand would be saturated with a 
soil solution of the concentration and composition 
prevalent in the period preceding emergence, and the 
desiccation of the emersed strands would proceed at a 
rate determined by the character of the soil (e.g. 
its capillary raising power), and by the composition of 
the infiltrated lake water. The re-vegetation of the 
strand bared in 1907 was chiefly due to the rising 
water picking up seeds lying on the surface and leav
ing them on the wet flats, but since that year the 
plants invading the new strands were carried there 
as seeds by the wind, by flotation, or by birds, only 
those plants surviving as could withstand the rapid 
warming of the shallow water on the mud flats, which 
increased its toxicity for seeds and seedlings, and the 
rapid desiccation of the surface soil, which increased 
the difficulties of the rooting and establishment of the 
plants. 

The report is illustrated by thirty-two beautiful 
collotype plates, and interesting as are the results 
already obtained, the continued investigation of the 
phenomena presented by the re-vegetation of this steri
lised desert basin area under difficulties which will 
become increasingly great as evaporation proceeds will 
doubtless yield even more valuable results in the 
future. F. C. 

FINISHING TEMPERATURES OF RAIL 
STEEL. 

REPRINT No. 38 of the Technologic Papers of the 
Bureau of Standards, by Messrs. Burgess, 

Crowe, Rawdon, and Wattenberg, deals with observa
tions on the finishing temperatures and properties of 
steel rails. The principal objects of the research were 
to "determine from measurements taken in repre
sentative rail mills, the present American practice re
garding the temperatures at which rails are rolled, to 
demonstrate the ease and accuracy with which such 
temperatures may be measured, and to find out what 
the ' shrinkage clause ' in rail specifications really 
means." 

The authors have found that ingots for rails are 
rolled at temperatures ranging from 1075° to II50° C., 
and that the variation from one ingot to another in a 
series of 20 . to 40 is only 10° to 20° C. The rails are 
finished at temperatures which may va ry between 
880° and 1050° C., but which usually come within 
50° C. of 935° C. With uniform mill practice the 
rails of 100-lb. section will be finished at some 10° 
to 20° C. hotter than 90-Ib. rails, and about 50° C. 
hotter than 75-lb. rails. The melting or freezing 
range of such steels extends from about 1470° to 
1530° C., i.e. to nearly the melting point of iron. The 
critical Ac I point was found to occur within 7° C. of 
732° C. for the ten samples of Bessemer and open
hearth steels examined. On cooling the correspond
ing Ar I point occurs between 680° and 650° C. 

In all cases, therefore, the temperature at which 
the rolling of the rails ceases was at least 200° C. 
above the critical point, and there is no doubt that 
the rolling temperatures could with advantage have 
been carried much lower than they actually were. 
A rail of 100-lb. section, cooling freely in the air from 
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rn70° C., reaches the recalescence point (Arr) in about 
8½ minutes; and the maximum difference in tempera
ture between the centre and the outside of the head is 
a bout 85° C. at 1000° C., becoming o0 at the re
calescence point. A comparison of the "shrinkage 
clause" specification with the expansion of rail steel 
shows that this clause permits the finishing of rails 
at 1120° C., which is 450° C. above the critical range 
of such steel and is above the temperature at which 
many rail ingots are rolled in practice. In its present 
form, therefore, the clause has absolutely no signifi
cance. 

FOREST ENTOMOLOG~ 

A VALUABLE Bulletin (Entom., No. 7) of the 
Canadian Department of Agriculture on forest 

insect conditions in British Columbia, has been 
lately issued by Mr. J. M. Swaine. The a uthor deals 
mos tly with the Scolytidce injurious to the more im
porta11t species of pine, spruce, and fir; he gives in
teresting summaries of the life-histories, illustrated by 
excellent figures of the beetles, their larvce, and their 
characteristic brood-galleries in the bark of the trees. 

The "large larch sawfly" (Nematus erichsonii)
notorious for its ravages in the Cumbrian Lake dis
trict-continues to occupy the attention of zoologists 
in the University of Manchester. Mr. R. A. Wardle 
contributes to the last number of the Journal of 
Rconomic Biology (vol. _ix., No. 3) some notes on the 
life-histories of two of its parasites hi therto un
recorded; these are Zenillia pexops, a Tachinid 
<lipteron, and Hypamblys albopictus, an Ichneumon
tly. The first-stage larva of the latter, with its rela
tively big head, elongate tail-process-variously inter
preted as a blood-gill or a pro-leg-and paired, limb
like outgrowths on the body-segments, is remarkable. 
Several of these young grubs may occur in one sawfly 
caterpillar, but apparently only one of them is able 
to pass through the subsequent larval stages and 
become in due course a pupa. There appears to be 
rather severe competition among the various parasites 
of the Nematus, so that there may be danger of their 
weakening one another in the process of reducing the 
numbers of their host. 

The pine weevil (Hylobius abietis) is one of the most 
abundant of our native woodland insects. Mr. J. \V. 
Munro has lately published (Proc. R. Phys. Soc. 
Edinb., vol. xix., No. 6) the fullest account yet avail
able of the reproductive organs in both sexes. 

AUSTRALIAN HANDBOOKS FOR THE 
BRITISH ASSOCIATION. 1 

I N connection with the recent meeting of the British 
Association in Australia, official handbooks were 

issued for the Commonwealth and for all the States
\Vestern Australia, South Australia, Victoria, New 
South \Vales, Queensland, a nd Tasmania. Copies of 
a ll were distributed among the visiting party, in most 

1 The Commonwt-ahh of Australi:1.. Federal Handbook prepared in con
nection with the 841 h meeting of the Rritish Asso.- iation for the Advance
ment of Science, he ld in Australi::t, August, 1914. Edited by G. H . Knibbs. 
Pp. xvi+598. (Melbourne: Mullett.) 

Handbook and Cinide to West ... rn Australia. Prepared for the Members 
of the Advance Party of the British Association for the Advancement of 
Science. Pp. vi+11 8. (Perth: F. W. Simpson, 1014.) 

Handbook of South Australia. British Association for the Advancement 
of Science. Au,;;trnlian Mteting, 1Qu. Adelaid,.. Toint Editors: D. J. 
Gorrlon and V. H. Ryan. Pp. 328. (AdcL-idc: R. E. E. Roge,s. 1914,) 

British Asr;;ociation for the Advancement of Sr.ience .. Austrnlian l'vleeting, 
1914. Handbook to Victflria. Prepar.-d U"'der the direct ion of the Victorian 
Executive Committee, by A. M. 1 aughton and Dr. T. S. Hall. Pp. xvi+ 
382, (Melbourne·: A. J; Mullett, 1914,) 

British Associ-.tion for the Advancement of Science, tQr4. Handbook for 
New South Wales. Pp. xiv-'-621. (S,dncy: E Lee and Co.) 

Our First Half-Century. A Review of Queensland Progresj;. By 
Authority of the Government of Queensland. Pp. xxviii+258. (Brisbane: 
A. l. Cumming, 1c;09.) 

British Association for the Advancement of Science. Tasmanian Hand~ 
book. Pp. iv+3~8. (Hobart: J. \'ail, r914.) 
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