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rlotcd m:is 28.9 inches. The secontl hurricane 
came from the West Inclies about the 24th, and 
rcaclied thc Balllis on the 29th. o111y three days 
after the passage of the former hurricane, re- 
a eating the disasters to the lishing-ressels. I t s  
riolence was great as it continuecl across the 
Atlantic, ai~cl approaclied the British coasts 
early in September. As this storm passecl 1113 
the Atlantic, very high tides mere experiencecl 
011 the coast, much clamage bring tllereby in- 
flicted on the S e w  Jersey shore on the 29th. 
Very few icebergs were reported clurillg the 
month. 

The arerage temperatures were a b o ~e tlie 
normal on11 in I4'loricla, the Rio Grailde valley, 
and in the nliclclle ancl souther11 portions of the 
Ilocky Dlountain region, the depirtures l~eing 
within a degree, except at  Salt 1,alie City (2'). 
I n  other districts the ~ l e p a r t n r ~ s  ranged from 
OO. l ,  in tlie eastern Gulf states, to 4O.4, in the 
upper Alississippi valley. Puma,  Arizona, 
reports a incan teniperature of 91°, ancl a inasi- 
mum of 111'. Frosts merc reportecl fro111 the 
norlhern states, especially at tllc end of the 
month. 

Average precipitation for August, 1883. 
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Inches. Inci!es. 
Kcw England . . . . 4.3'3 2.80 deficiencv. 
hliildle Atlantic st;%tea . 4.95 1.75 dcfiuienci. 
Routh  Atlantic states . . 6.43 0.72 deficiency. 
17lorid;l peiiinsula . . . 7.67 1.98 deficiency. 
1E:lntrrn gulf  . . . . . 6.33 1.94deficiency.
1Vcntel.ngnif . . . . . 4.27 2.65 drficiency. 
Tennessee . . . . . . 3.92 0.11drflciency. 
Oliio v;rllev . . . . . 3.i0 1.76deticiencv. 
I , o ~ \ ~ r r l : ~ k e a. . . . . 2.91 0.61 deficiency.
TJl>perl:iliea . . . . . 3.12 1.8 dctficienoj..
Ex t r eme  north-west . . 2.50 0.20 excess. 
Upper  I\lississipl>ivalley, 3.40 1.53 deficiency. 
h l i a soa~~ivn l i t~y. . . . 2 81 0.29 doticiency.
Nortlier~islope . . . . 1.39 0.44 excesa. 
hllddlenloi~e. . . . . 1.42 2.23 i,xcess. 
Koilthern elol)e . . . . 2.99 1.04 defii:iency. 
S8~ntlicr11pi;itcnu . . . 3.16 0.90 dcficicncy. 
R o ~ . t l ~I':%cifio co;int. . . 0.i8 0.70 deficiency.
hfid8lr  1?1citic c.orist . . 0.02 0.02 deficiency. 
Soritli I':i~.itic coiwt . . . 0.22 0.15 dcficicncy. 
hit. \\ ' ;~~liingtori.N.11. . 7.67 1.61 deficiency. 
l ' i l~o ' sP t~ :~k ,  . . . 2.59 ilt,ficicncy.Col. 4.81 
RlIt I,~ikc,City. Utah . . 0.88 0.26 deficiency. 
l3romnhvill1~,'l'cx. . . . 5.94 3.97 deficiency. 

The raindrll rccorcl can he best shon~u by 
thc above table, mliicli sho~vs tlie unnsaal clefi- 
ciency of tile moiith in almost every section, 
wliicl~ esl~ecinlly affected the crops in tlie south. 
Relnallra1)ly heavy rains were rccordcd in a 
fcm iilstatices, -10.38 inches at  Griftin, Ga., 
in  cigllt llours ; and 8.14 i~~cl les  a t  Iiittyhanrli, 
N.C., in four llours. I n  the cotton region the 
rnillSt~l1was much less tllan in August of last 

vear. the arnouilt at  N e w  Orleniis beiug 2.70 
inches, against 8.38 inclles a year ago. 

1,ocal storms ncre not numerous. but were 
quite severe, especially in Iowa, on the 7th and 
8th. 011 tlie 21st thcre was a writable tor- 
nado in Alinnesota, ~vliicli clevastatccl the tom11 
of Rochester, causing a loss of over thirty 
lires, and much daniage to property. 

Seveu auroral clisplays occurrccl, b ~ l t  none 
\Irere of especial note. The Sollon ing elcctrical 
plienomenon is rel~ortecl from Pilrc's Peak :-

'LrJ'lle obscrrer on tlie summit of Pilie's 
I'eak, Col., reportetl that cluring a sleet and 
thunclcr storm, on the ereiiing m f  the 4th. tlle 
ai~cinonleter cups rerolrecl in circles of electric 
light. After a flash of lightning, the light en- 
circling the cups became dim, but noulcl soon 
regain its former brilliancy. 'L'he observer 
states, that, by holding up llis hands, electric 
sparlis nroulcl forin on the ends of his fingers, 
and tliat his hair and clotlli~lg mere Full of them. 
A l~eculiar craclcling noise was heard about the 
:laemometer cups ; ancl at  the corners of the 
office bailcling there n-ere contiauons sparlis of 
bright light. " 

Earthqualie-shoclts occt-crred at Oalzlancl, 
Cal., Carson City, Kev., St. Thomas. TV.1. slt 
the last-narnecl place a ticlal warc occurred on 
the 27tl1, ancl at  San Francisco on the 27th ancl 
28th. Earthynalrc waves, wliose height was one 
foot, ancl tiine between crests forty minutes, 
were recorcled on the Sai~ct~lito Ittide-gauge. 
is supposed they were canscd by the eartli-
qualie in Java on the 27th. 

A clense smoke, due to forest-fires ia Oregon 
aacl Washiiigton, Itlaho and Jlontalla territo- 
ries, prevailed clnring a greater pait of the 
month, and extcncled on tlie Pacific coast as 
far south as Cape &lenclociao, ancl thence cast- 
waril to easte1.11 ;\lantana, Dakota, and Min- 
nesota. 

The accompanying chart exhibits the mean 
pressure, temperature, and n~intl-tlirectio~l, for 
the month. 

TIIE INVENTION A N D  S P R B A D  O F  
BIIONZE. 

AT the thirteenth session of the German anthro- 
pological congress, held at  Trier early in Augnst, 
Professor Rudoll~h Virchow, the p re~ i~ len t ,  gave an 
address, tlie substance of mliich me quote from the 
A.an6Juvtcv zeituizg of Ang. 11. 

I n  beginning the presitlent remarked, tliat, in the 
choice of Trier as the place of assembly for this 
year's congress, it was coniidercd that  the city and 
its surroundings were espccially snited by their situa- 
tion for the solution of tlie often-l~roaclied question 
of 'celts. Tlle spealrer then reviewed in a gcneral 
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way tlie present conditio~i of nnthropological re-
search, paging cspecial attention to tlie first appcnr- 
ance of bronzc in Europe. Tlre question. mlien dicl 
tlie metal first conic into use in our part of tlie world, 
is certainly one of tlie ~rrost iiuportnnt wilicli nil-
tllropologicnl sc>ience lins to consider, and ill order 
to lwovicle tlic necessary material for its solution, 
wherever individual ir~vestigatorn or scientific so-
cieties arc active, tlie territorial relations should be 
firs1 examined, ancl, m i t h o ~ ~ t  con-drawil~g general 
clusions, tlie localities or tlle strata in wliicli the 
cliscoveries are made slro~lld be dctcnnined; for, how- 
ever many inrestigatio~~s hare  already been under- 
talrcn in this branch of antl~ropologg, the boundary 
where the stone age ceases and the n~e ta l  age begins 
has not yet been definitely ilecided for any locality. 
A difficulty which arises in answering the question, 
does this or that settlement, this or that discovery, 
belong to the stone or bronze age, must not be passed 
in silence, since neglect of it has freclueritly led to 
n~istaltes. The difficulty is, that at  one time, wlren 
metal was already cominon, stone implements were 
usecl both by pool,er people, who were not able to 
obtain the expensive tools, ant1 for ritualistic pur- 
poses. A circun~stance rvllich next comes into con- 
sideration, and which renders difficult in no little 
degree the determination of the elloch to mliich 
certain discoveries belong, is tliat the river-sand, silt, 
ctc., in rvl~icll the objects were fonnd, often change 
their positions. 

Passing to a general co~isideration of the bronze 
age, the speaker said that  the answer to tlie question, 
where did the' invention of this alloy originate, is 
one of thc mo3t ilnportant proble~ns for antlrropo- 
logical research. There are two widely differing 
views on this subject: lo, that of investigators who 
assume that  bronze was invented at  different times 
and in different places, indepenclently of each other; 
and, 2 0 ,  tliat of those who assert that  the invention 
was nlade at  one place, ancl thence the use of the 
inetal spread. In  opposition to the first-mentioned as- 
sumption, is tlie fact that tlie bronze objects scattered 
over marly regions show in their coniposition n con- 
siderable agreement, and, almost witliont exception, 
are composed of a niisture of nine parts copper and 
one part tin, as are by far tlle lriajorit,y of those 
which are fo~ind in the countries lying between lhe 
Caucasus and Portugal. Even if the moisture of t,he 
earth and atmospheric infl~~ences affect the various 
components of the alloy in rarious ways, arid apar t  of 
the copper is destroyed or altered, the bronze objects, 
as a ~vtiole, arc affected in the same may; and tlre np- 
pearance of n very sinlilar comlrosition, in regions far 
rc~novecl from each other, points mil11 convincing 
force to the conelusion that the invention of this 
mixt,ure was made in one place, xncl its use ~ v a s  
thence spread. I?ort,licr, as to how brouze was in- 
troducecl into Europe, Ive fincl also various opinions 
not very harinonioug k i t h  each other. Some inres- 
tigatow naturally clainl that  it was lhrough tho 
Fhoenicians, of whom n.e I i l ~ o ~ v  lhat  in ancient tinie 
they cnnied on a trade extending over llie wholo 
&Ieclitermnean, and that while Cypri~s, one of tlle 

chief centrcs for colilier ore. - fro^^ tlris island cop- 
per (Latill, c?~pru in )rcceivetl its nnmc, - l:ty ill 
their in~mcdinte ncigliborliood, they lrassccl in their 
royagcs the Pillars of EIcrcules, and visilecl tlic 'till- 
islnircl' (Great B r i t a i ~ ~ ) .  Ftorn the Plioeriiciarl ti.acie- 
stations on the coast of tllc Alcditerrnnenii, nlnong 
n-lricli tllc X:issilinn coloiiy (Jlarseilles) playetl an 
important part, tratlc-roads into tlre interior 77-ere 
probably built. J1nny investigators snpl~ose tlic 
sprcacl of bronze was tlirongh corrlrnercial activity. 
JVhetlicr this vien. is true, is not easy to d c t c r ~ i ~ i ~ ~ e ;  
sincc tradc-settlcn~cnts, mliich, as n rule, cxert no, or 
at nrost o~i ly  a tra~isient, infll~ence orer the majority 
of tlic colonies and custoins mitli n~liich they conle 
in co~itact, as soon as tlicy ccnse to exist, elm sclcloln 
be traced. The speaker, in his researclies in Sicily, 
where, as is \\ell known, tlie CarYliaginians, also a 
people of Phoci~icinn origiii, were for a long time 
settled, conld fincl no traces mliicli iridicntecl this 
sett le~nel~t.  Further, it is also well lilion~n tlrnt the 
trade supremacy Trl~ich Pisa or1 the ~\Icclilerranean. 
and Gcnoa on the Black Sea, once exercised, has left 
on the coasts bordering these seas no traces ~vorlll 
~neiltiorii~ig.But, supposing that bronze ~ v a s  scattered 
by the commerce of the Phoenicians, it by no rncans 
proves that they were the irivcntors of this alloy. 
The spealicr, on the whole, was niucll Inore i~lclinccl, 
wit11 reservation of his clecision, to plncc this iuvcn- 
tion farther to the east, in central Asia. 

Besicles the view just inentioned, rvliich co~isitlers 
the commercial activity of the Pl~oenicians as tllc 
agent by which that  advance in culture sig~ialized 
by the use of metal ilnplements was brought about, 
there is a theory lately advanced by I-Iochstettcr, 
which deserves mention because it completely aban- 
dons the views formerly held. IIochstetter bases 
his assu~nptior~s the discoveries in the graves at  on 
Hallstadt (first clescribed by Saclien), and on certain 
discoveries at  Watsch (Cztrniola), which sllorv an in- 
teresting similarity to the f0rmer.l From these data, 
Hochstetter traces the identity of bronze xnanufac- 
ture in Hallstadt and upper Italy, and comcs to the 
conclnsioa tliat this nianufacture originateel xvitli the 
Aryans, ancl that the use of bror~ze for weapons and 
vessels had been common among this people a long 
tiine before the Aryan races wanderecl from their 
Asiatic home to Europe; while, ; ~ t  the sarne time, Ile 
denies the Etruscan origin of the findings a t  Iiall- 
stadt, TVatsch, and Este, and assumes t,llat the 
bronzes foluld in Italy, so far  as they mere not 
brought there by tlle Aryans inhabiling Italy, lvcre 
iniportccl from Greece. 

Against these conclusions, surprising by their nov- 
elty, Vircho~v asserts, th;~t in case the Ary:~ns, in 
their wanderings to thc west,, had taken bronze with 
them, we riiust expect t,o fincl traces of its use on the 
Iriigh~vays, which they presumably follo~ved in their 

1 A situla dug 1111 a t  \\'atscli exhibits the satne decor;~tion as  
those fou~ld  a t  Hallstadt, aud contains, among o t l ~ e r  t l~ings,a 1 .c~ .  
reseutatio~l of warriors, n.110 are equipped with four diFvrcnt 
kinds of helmets, such as may be reconitructcd ft.om the <liscov- 
cries a t  Hallstadt. Ob,jects comeaponding to tlic \17>~tsch brolizcn 
were foulid tilso in E i te  (Sort11 Italy). 



advance ; for examl)le, in the valley of tlie Donau. 
Especially in regard to the Caucasus, his investi-ntions 
ill the region co~lviiiced llim,that no people already 
sufliciently civilizecl to eniploy nletals could have 
passed oyer illis range; and, on account of the geo- 
gl,apliical relations, v e  ir~nst assume that the Aryan 
peoples first divided ill central Asia, and separated 
widely along tlle northern coast of tlie d r a l  anil Cas- 
pian seas, and then proceeded tlirollgh iiiodern'Rus- 
sia, where the oliaracteristic bronzes are not found, 
o r  ~vestwarcl through Asia Minor. Once i11 Greece, 
it is liiglily probable that Italy was their next step. 
A fact hrougl~t forward by Hochstetter in support of 
his tlleori- viz., the lack of ribbed bronzes, llestea 
ilicordoiii -has provecl a n~istalie. A point of attack 
is presented by the sanre investigator, in l ~ i s  assertion 
that the discoveries a1 IIallstadt do not date back of 
tile second rnillcnary before the Christian era, ancl 
iminediately preceded the Roman civilization; ancl 
that, at  the time of the subjugation of Noricnn~ by 
I:ome, the mannfacture of bronze already existed. 

At the close of Iris address, Virchom merely touchetl 
upon other antl~ropological qnestions, and pointecl 
out tliat philology and arclleology alone were not in 
condition to relieve the darkness whicll still con- 
cealed the invention ancl spreacl of bronze; ancl that 
somatic a11tl~ro1101ogy, i.e., the investigation of tlle 
pllgsical constitution of the peoples under consider- 
ation, as seen from the bones preserved to as,  niay 
here have a final word to say, and may, perhaps, 
answer tlre important question, wlietller thc cultiva- 
tion of central Europe is to be traced to the influ- 
ence of two different fan~ilies, or to only one, the 
.Aryan. 

MUCHof the second decade of my life was spent in 
the practical pursuit of geology in the field ; and 
thronghont most of that  period I enjoyed almost daily 
intercourse with William Smith, the father of Eng- 
lish geology. But, in later years, circnnistances re-
stricted my stndies to the paleontological side of the 
science : hence I was anxious that tlle council of 
the Brittsh association should place in this chair 
some one more familiar than myself with the later 
developments of geographical geology. Bnt my 
friend, Professor Bonney, failing to recognize the 
force of nly objections, intimated to me that I might 
render soirie service to the association by placing be- 
fo1.e you a sketch of the present state of our lrnoml- 
edge of the T rgetation of the carboniferous age. 

This being a subject respecting wliich I have 
formed sonle definite opinions, I am going to act 
upon the suggestion. To some this may savor of 
'shop-tall<;' but such is often the only talk mllich a 
Inan can indulge in irrteiligcntly : and to close his 

1 Opening a i i d r r s ~  before the hection of ~ e o l o g y  of tlie 13ritiilh 
afisocintion for tlle a(1v;lilcenient of sciexlcc. Ey Prof. \'i'.C. 
\iT~m,rAnrsox, I,T,.U., B.IL.S., prcni(1cilt of the  section. l ~ r o m  
advance silccts liilldly furnished hy the editor of L\~(II?LV~. 

rnoutll on llis special tlremes nlay co~lipel l i i~n  either 
to talk nonsense or to be silent. 

Whilst undertalring this taslr, I aln alive to the  
tlifliculties wllicli surronnd it, especially tlrose a r i s i ~ ~ g  
frorn the wide differences of opinion n~~roi ig i l  11;lleo-
botanists or1 sonre fundamental points. 0 1 1  F O I I I C  of 
the most inlporlant of these there is a substantial 
agreement between tlie Englisll ancl German paleon- 
t,ologists. The dissentients are chiefly, t11o11gll not 
entirely, to be found amongst those of F~.allce, 1~110 
Slave, in illy 111inible o p i ~ ~ i o n ,  been ruitluly influr~lced 
by mllat is in itself a noble motive ; viz , a s t r o ~ ~ g  I ev-
erence for l l ~ e  vielvs of their i l lus t r io~~s  teacl~cr, (Ire 
late Atlolphe Hrongniart. Sucll a t~ n:luiicy spealis 
well for their hearts; tllongli i t  may, in the-e cl:~ys of 
rapid scientific progress, serionsly iniJeac1 tlrcir ll(1ads. 
I shall, l~owever, endeavor to put before you f ; ~ i t l ~ -  
fully the views entertained by niy diu'ingaisl~ed 
French friends, 31. Renault, 31. Granrl-E~vg, ant1 t l ~ e  
Marquis of Saporta, giving, at  tlie sarne time, n.11at I 
deem to be good reasolls for not agreeing witti tllenl. 
I believe that many of our disagreenients arise from 
geological differences between the  Frencll carbonifer- 
ous strata and those in our ow11 islands. There are 
some iniportant types of carboniferous plants tha t  
appear to bemuch better representecl ainongst us than 
in France: hence we have, I believe, more abunda~~!  
inaterial than the French paleontologists possess, for 
arriving at  sound conclusions respecting these plants. 
\Ire have rich sources, snpplging specimens in mlrich 
the internal organization is preserved, in enstern 
Lancasllire and western Yorlrsllire, Arviiti, Burnt-
island, and other scatterecl localities: France has 
equally rich localities at  Antun ancl at  St. Etienne. 
Rut some important clifference exists between these 
localities. The 17rencll objects are preserved in an 
impracticable siliceous matrix, extremely troltble- 
sonie to work, except in specimens of small size: 
ours, on the other hand, are chiefly ernbedded in a 
calcareous material, which, ~ v l ~ i l s t  theit preserves 
objects in an exquisite manner, tloes not prevent our 
dissecting exa~llples of considerable inagnitncle. But, 
besides this, we are mnch richer in huge Lepidoden- 
droid and Sigillarian trees, with their Stigmarian 
roots, than the French are : hence we have a vast. 
mass of material ilh~strating the  liistory of these 
types of vegetation, in \vhich they seem to be serions- 
ly deficient. This fact alone appears to  me sufficient 
to account for many of the wide differences of opin- 
ion that  exist between us, respecting these trees. My 
second difficulty springs out of the inil~erfecl state of 
onr linowledge of tlre subject. One prominent canse 
of this imperfection lies in the state in vhich  our 
specimens are found. They are not only too fre-
quently fragmentary, but most of those fragments 
only present the external forms of the objects. Now, 
rrlere external forms of fossil plants are somewhat lilie 
siinilarities of sound in the comparative study of Ian- 
guages: they are too often unsafe guides. 011 the 
other hand, microscopic internal organizations it1 
the former snbjects are lilie grammatical indentities 
in the latter one: they indicate deep affinities that  
promise to guide the student safely to pl~ilosophical 


