
by the great advances made in the apparatus hot11 
for attack and for defence in  recxent years. The 
absurd inadequacy of nrost if not all of our pres- 
ent fortifications is pointed o r ~ l; for those of 
them that  were erectetl about 1812 had only to  
withstitnda 1.2-pound projectrle fired t ~ i t ha inuzzle 
energy of 800 foot-tons Oy a 10-pound charge of 
powcler, and those built a t  tlle outbreak of the re- 
bellion had on1.y to witlrstand a 1.50-pound projec- 
tile rirecl with a n~azzie  energy of 9,000 foot-tons 
by a 130-pound ch:~rge of ponder. The 16-inch 
rifle of 1836, which is 45 feet 6 inclles long, tveiglw 
115 tons, and fires a projectile weighix~g 2.300 
pounds wilh a muzzle energy of 53.000 foot-tons 
by the explosion of 800 pounds of po~~clc r ,  .ivonld 
make sholt ~vorlc of the best of them. The boiti- 
bardrnent of Alexandlia iri f 582 is citc cl aa an in- 
stance of what might quite reaziily happen to us. 
The defences of ,Ilex-andlia were quite similar to 
ours, and their armament far superior to any that 
we have ; yet e ~ g h t  English ;ronclatls nladr their 
evacuation necessary after one d a j  's bun~baitl-
ment. 

Our forts, excellent during the masonry and 
earthen ages, have never been replaced in tile iron 
age. On the other hand, twenty-eight of the 
Gruson cast-iron cupolas, wliich ha\ e been found 
efficient against the heaviest projectili., lia%e been 
constructecl in llie harbors of Get nlang, Anstiia, 
Belgium, ancl IXolland within a few J ears. Lieu-
tenant Griffin's treatment of tnodern seacoast 
defences is very thorough, and, we should fancy, 
authoritative. ITe appends to  his a~ t ic lea terx 
valuable table, showing the nairie, age, rliajrlace- 
n ~ e n t ,  draught, sl~eed, class, thickness of armor 
and style of-' armament, of every foreign reshe1 
available for offen4.r.e operations against f 1x0 
United States. The list is rliost iulposing, ant1 in- 
cludes 71 English ships, 50 French, 14 (+errnan, 
24 Russian, 19 Italian, 15 Turkish, 13 dustlian, 7 
Danish, 7 Dutch, 5 Spanish, 6 Brazilian. 3 Japanese, 
and 3 Chiliaa. In  the face of all this, since 1813 
not one penny has been appropriated for the con- 
struction of seacoast defences. The anirual ap- 
propriatton of $100,000 for preservation and repalrs, 
increased to $176,000 since 1881, lias not e*en suf 
ficed to preserve our untinislied 7%-orlcs, and our 
defei~ces ale actually in  a worse condition to.:iay 
than they were Len Sears ago." 

ILIE'TE'OROLOGY IN CL4LTE'C)RflIiZ. 

TBE ninth bienuial report of the Cahfornia 
state board of health (Sacramento, 1866) contains, 
besides much i~nmedlately pertraent to its oMce, 
sei era1 valuable descriptioils and tables concern- 
ing ixlrteorological data, which the members of 
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the board wisely deem of importance in  thoir 
professional stadics. First in  value is a long table 
of monthly raintall, both for the past year and 
for the mean or several pears, compiled b> Lieut. 
W. A. Glassf.xd, in charge of the Pacific coast 
division of the signal service. This is similar to 
the newspaper list prepared by the ssme officer, 
to which reference was lately made in Scierzcc, but 
it  is here pre-ented in utore extendecl and conven- 
ient form. Tho we:~B spot in  this table is the ab- 
senre of an) indicntioil that the nuoierous stations 
possess good grtnges, uniformly placed anti \veil 
obserred. On account of the difficulty in iilentify- 
ing the position of many of the stations, i t  woo1d 
be of much service to readers at  a distance if such 
a table as thi.; could be reducaed to graphic form ill 
a series of monthly map3. 'Cltey would necessari- 
i y  he only ljro~isiol~al for the present, as some 
recorcls are mucli shorter than others, SO that the 
rnea~ls are not properly cori~parable; hut even 
these valnes ~ ~ o n l dcloubtlc~ss present a truer 
picture of west-coast precipitation than any 
yet prepared. It is to be hoped that similar 
tables ancl diagranls of temperature means may 
also be attempted. 

Sergt. J. A. Barwick of the Sacramento signal 
o&ce c-ontributer a review of the meteorological 
conclittcns of l ~ i s  city for the past year, and a 
table of its tempeiature and lainfall since 1853 
and 1849 from records eally eztablishetl by Drs. 
Logan and Hatch. The nlean seasonal tenlpera- 
tures for 33 years are, spring, 5Q0.5 ; summer, 
i-I 10 . " ( ; autnmn, 61'>.3 ; s~-ititer.4S0.3 :for the year, 
60C.2 Ttlr cxtrernc3 of the nlean annual are 5'i0.3 
(L880) and B'2O.8 (1892). The ahqolute m,txima rise 
to 1 0 P  or t05" in July ant1 August, and the 
minima fall to 21" or 22" in  January or February. 
The ntenn annual rainfall for 38 years is 1!Y"'64, 
varying horn 8.$1(18'77) to 84 92 (1844) : the mean 
for July is 0".03 ; hagu?t,  0.003 ;December, 4.66 ; 
January, 3.54: February. 2 PO; >I,trch, 2.91: count-
ing tho gears by seasons, from July lo  June ixi- 
clusive, thv annual aillou~lts range froln 4.7 i 
(1850-51) and 7.70 (1863-64) to Rci.00 or a 11itli~ 
more (1849-50, lS5%53, 1861-62). These plo-
nounced contrast.; of seasonal fall and great varia- 
tions in the a n ~ ~ n a l  total show lio~v co~npIett.ly 
unlike the vestern coast climate 1s the eastern 
and central. Sergeant Rarwiclc presents also Xxief 
monthly notes of bianificaant features, all of intrr- 
est and value, bnt easily increaied 1r1both respects 
if tilt. phenonlena ctescrihed were ~ i e ~ ~ e din  a 
bloader way, from a nlole plrjsical and less statrs- 
tical stand-point. Anrlual and nrotlthly averages 
shorv general planetary or continental rclat~ons ; 
rllonthlg extremes usually resn!t from cyclonic 
disturbanceh, and should be staled in connert~on 
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with their transitory causes ; diurnal variations, 
when not controlled or destroyed by importation 
of external conditions in  the winds of strong 
gradients, are always significant of local geographic 
surroundings, and cannot be too closely exanlined 
for every separate station. Such local character- 
istics are, without doubt, known to many of our 
signal-service ohscrverq, but they hare not often 
found their way into print. The annual reports 
of the chief signal officer hardly have room for 
them ; the regrettable cessation of the ' signal-
service notes ' withdraws a fitting medium for 
their publication ; scientific journals and local 
health or engineering reports may well open their 
pages to such material, when adequately prepared. 

Three general papers should also be mmtioned, 
-' The cli~natology and diseases of southern Cali- 
fornia,' by H. S. Orme, M.D., of Los Angeles, 
president state board of health ; 'Report on the 
. . . climatology . . . of Surprise anrl Goose 
Lake valleys,' by Dr. G. M. Kober, U. 8. A., 
stationed at  Fort Bidtvell ; and 'The coast cli-
mate of California,' by J .  W. Robinson, M.D., 
of Crescent City. Dr. Orme nlentions the pro- 
nounced control of the eea-breeze over the coast 
temperatares. During hot days, when thermom- 
eters in the illterior rise to 115" to 125", a stiff 
sea-breeze blows inland all along the southern 
coast, and prevents the littoral temperature from 
rising over 90'. He briefly mentions also a hot 
and dry wind, usually confined to limited locali-
ties a few miles inland, and frequently iswing 
from the Santa Ana pass in the Coast range, 
whence it  takes its name. This is of particular 
interest, as it  suggests the physical identity of the 
wind with the Foehn of Switzerland ; and further 
details of its occurrence will therefore be im- 
patiently awailed by lhose who are already tiled of 
having to quote so largely from foreign sources 
for illustrat~on of phenomena that certainly only 
need intelligent and discrinlinating observation 
for their discovery in our own country. The same 
expcctation is raised by Dr. Kober's brief report 
on Surprise valley, -- a flat cleprcssion in the 
north-eastern corner of the state, sixty miles north 
and south by eight east and west, with elevation 
of 4.600 feet, enclosed by an ascending barren 
plateau 011 the east, and separated from Goose 
Lake valley on the west by the Warner range, 
6,000 to 5,000 feet high. The valley is well 
described in its geological relations by Russell in 
the 'Fourth annual report of tllr geological snr- 
vey,' and shown to he the dried bed of an old 
lake, whose highest shore-line forms a consp~caous 
feature on the valley slopes, 550 feet above the 
present slrallow alkaline lakes on the valley floor. 
Dr. Kober's figures give a characteristic great 

diurnal range of temperature, not uncommonly 
amounting to 50° ; a relative humidity of 83 per 
cent in November, 1885, January and February, 
1886, when 9".09 of the total 19".15 of precipi-
tation occurs, according to a twenty-year record, 
contrasting strongly with the nearly absolute dry- 
ness of the summer: in September, 1885, the 
mean relative humidity was only 24.1 per cent, 
with a mean temperature of 64". The winds show 
two diurnal maxima, indicating local control of 
thrir flow, - a  west wind from the Warner range, 
with highest velocity shortly after midnight ; 
and a southerly wind from the centre of the val- 
Icy basin towards the high northern divide, with 
greatest strength just after noon. These directions 
clearly indicate the rhythnlical flow of the cool, 
mountain, down-cast wind a t  night, and the 
warm, valley, up-cast wind by day. Winds of 
the Foehn species -con~monly known in the 
north-west as the Chinook -ought to be felt here 
ni th  much distinctness; and a comparison of 
records at  Fort Bidwell, in Surprise valley, with 
ot l ie~s a t  some of the settlements in Goose Lake 
valley, on the western side of the Warner range, 
tvould doubtless lead to their accurate definition. 

Dr. Robinson's paper is of especial value in its 
desire to discr~minate between the good and poor 
records of the various coast stations. We fear 
that his criticism on observations at  military posts 
may be only too just. These observations are in 
inany cases merely perfunctory, in  obedience to 
orclers from headquarters, and are here described 
as too often macle, not by the post-surgeon, but 
by the hospital steward, " who, h o m  the recesses 
of his inner consciousness, draws up a report that 
reads well, but which has not the slightest foun- 
datlon in fact." But in  other cases great differ- 
ences appear in neighboring records, where both 
observers are conscientious and painstaking : so 
that the variation must be laid, as it commonly 
may well he, to  the instruments and their ex-
posures. For example : Crescent Clty, on the 
coasl, ia latitude 42', has two gauges : one is a 
five-inch square gauge, placed near the shore, a t  
low level, and in line wit11 a depression that 
leads a n  inclraught of rainy winds from the sea ; 
the other is a two-inch circular gauge, half a mile 
away at  the lighthonse on a promontory, sixty 
feet over the ocean. From September, 1885, to 
Mav, 1886, inclusive, the first gauge collected 
105".28, and the second only 57".69. Along with 
critical comparisons such as these, we regret to  
see the author's belief in the forest-control of 
rainfall. Rain-records have not yet been quoted 
in sufficient confirnlation of this unwarranted 
conclusion; and even here we read, in  regard to 
Crescent City, that the rainfall has diminished, 

http:105".28


SCIENCE. [VOL. VIII., NO. 204 

but "how much it  is difficult to say, as observa- 
tions conflict." Dr. Robinson also makes interest- 
ing reference to the winds of the coast, and 
describes the west winds of summer as greatly 
intensified by the (diurnal) heat of the interior 
valley, so that the sea-breeze is unusually strong 
over the passes that break down the elevation of 
the Coast range. 

I t  is greatly to be wished that further detail 
should be presented of facts so interesting in 
themselves and so valuable in  the physical descrip- 
tion of our country. The suggestion made above 
concerning the cyclonic and local control of the 
weather elements is, it is believed, in a most 
profitable line for further work. Examples of 
similar weather-types, as indicated by recurrence 
of similar distribution of isobaric lines on the 
signal-office daily maps, should be brought to-
gether and discussed in search of their specific 
characteristics, instead of lost in the indiscrimi- 
nate average of the monthly mean, itself of true 
value, but too often the end instead of the first 
step of the discussion. Local controls are found 
to prevail during anticyclonic weather, with high 
pressure and weak baric gradients : imported con- 
ditions appear with the approach and passage of 
cyclonic areas of low pressure and stronger gra- 
dients. Here is a wide field for observation and 
research. W. M. D. 

CONS Ud4PTIO N IN P E M  YLVAM A ,  

THENew E70rk medical journal of Dec. 4 con-
tains in full the exceedingly valuable contribution 
to the clinlatological study of consumption in Penn- 
sylvania, by William Pepper, M.D., which was 
read at  the third annual meeting of the American 
clitnatological association. In  the inquiry which 
formed the basis of this paper, Dr. Pepper fol- 
lowed the plan adopted by Dr. Bowd~tch in inves- 
tigating the same disease in Massachusetts in the 
years 1854-63. Dr. Bowditch, it will be remetn- 
bered, found a lam in the development of con-
sumption in that state, which has for its central 
idea that the dampness of the soil of any township 
or locality is intimately connected with, and proba- 
bly acause of, the prevalence of consumption in 
that township or locality. Similar investigations, 
especially those of Dr. Buchanan in England, 
which were carried on in 1865, 18G6, and 1867, 
confirm the views of Bowditch. In  that country, 
where the subsoil was drained by sen ers, and 
where the water-supply was improved, deaths 
from consumption diminished, falling 49 per cent 
in Salishury, 47 in Ely, 43 in Rugby, and 41 in  
Banbury. With answers from physicians to 
twenty-eight questions propounded in a circular 

by Dr. Pepper, and the statistics of the tenth cen- 
sus of the United States, together with the topo- 
graphical map of Professor Lesley as a basis, maps 
have been prepared showing the prevalence of 
consumption in Pennsylvania counties, and the 
relation between snch prevalence and elevation, 
and mean annual temperature and rainfall. One 
of these maps is given in the journal referred to : 
the others will be published in the Transactions of 
the association. I t  is noticeable that those por- 
tions of the state where phthisis is rarest are the 
most elevated, having a general altitude of 1,500 
to 2,000 feet, from 2,000 to 3,000 feet, and that its 
mortality increases as the altitude becomes less. 
In Philadelphia the wards having the least eleva- 
tion, greatest deusity of population, and most in- 
ferior water-pupply, furnish the greatest mortality 
from phthisis. The answers to the inquiries re- 
ceix ed from the skate a t  large do not seem to in- 
dicate excessive soil moisture as the main causal 
condition of consuniption in the state. A number 
of individual cases are given, in most of which 
damp and otherwise unsanitary conditions ex i s t~d  
in and around the houses in which repeated cases 
occurred. This inquiry is a most timely one, as 
the tendency of the titiles seems to be to ignore 
conditions such as are here described, and to ac- 
count for the disease only by the introduction of 
the bacilli of Icoch. That these are the direct 
cause but few doubt, though unsanitary surround- 
ings and heredity are important predisposing 
causes. 

2'HAYER'S GREEK-ENGLISH LEXICON. 

THE only special dictionary in the English lan- 

guage hitherto available for students of the Greek 

New Testament has been a translation of Cremer's 


Biblisch-theologiscli~s rv6rterbucli der Neutesta- 
rnentlichen GriicitMt.' This is not only very in- 
convenient in its arrangement, but is justly 
chargeable with a certain vagueness in its defini- 
tions. We think, therefore, that Professor Thayer 
has rendered an incalculable service to a numerous 
class of students by opening to them the treasures 
of Gernlan erudition to be found in Gritnm's 
'Clavis.' But he has done vastly more than 
this, Almost every page of the noble volume be- 
fore us shows such signal traces of his critical 
scholarship, his profound learning, and his con-
scientious labor, as to rnalre it  only a matter of 
simple justice that the book should hear his name. 
In  regard to the technical and theological aspects 
of the work, we have neither the desire nor the 
competence to pronounce an opinion ; but, as a 

A Greek-English lexicon of the NPW Testament, being 
Grinzm's Wilke's Clavis Novi Testamenti. Tr. b y  JOSEPH 
HENRYTHAYER,D.D. New York, Harper, 1887. 4 O .  


