
S C I E N C E .  


rair~e (the i~nmccliate ' fringe ' ill the western part 
of the state exceptetl) was made because of certain 
statements to the contrary quite recently made by a 
distineuished autho~,itv. I t  was made onlv after a 
thoroigh ir~vestigatior; of every locality su&osed to 
be glaciated. 

In conclusion, I lnay be permitted to say that 
while, owilig to the necessarily li~nitetl length of a 
pnblic lecture, the rocks of Pliiladelpl~ia could riot 
be so fully treated of as the superficial formations, 
this latter -and in this region more debatable -sub-
ject will for111 the topic of futnre lectiwes, which may 
perhaps be wortl~y of further comment by my friendly 
crit,ic. HENXYC'L&VILL LEIVIS. 

Philndelphia, Sept. 7 ,  1883. 

The pre-Cambrian rocks of Wales. 
Thnse who are interested in the questions raised 

by Dr. tlenry Hiclrs in 11is criticism of Professor 
Geiliie i l l  SCIICNCEfor Bug. 10, lnay fir111 it to their 
advalitage to con-ult lny paper entitled 'History of 
sotlle prr-(:arnbrian ~.ocli.: in El~rope aiicl America,' 
wl~icli q~peartvl in t l ~ e  iline~.iccln i o u ~ ? z n l  o t  scie?zce 
for Alxil, lxSO (rol, x ~ x .  1). 268-2s::). I hail the good 
fortune, in lSi8,to spend sevvral tlays with Dr. IIicks, 
in :.(ling over tlie ty11ical lot.;llities previously studied 
by liim, liot trnly at ancl rlear St. Davicls ill Soutll 
\V:~les, b i ~ t  also tl~iwe of Cartiarvon, Dinorwic, and 
Allalesea, h1es~1.s. 'I'osell arid Tawney beiug our com- 
panio~ts, i r ~  Kt~rt,ll\V:~les. As a result, of these stud- 
ies, I aln sat,i>fietl that the view of 31essrs. Hiclis 
and Ni~giros are correct, and their criticisnis of Pro- 
f'e.sor Crikie well fortr~cled. 

The L)imetian, alike in Kortl~ a i~d  Sonth Wales 

SERGEANT I;IlVLI<Y'S TORNADO STUD-
I E S .  

Report on tJ~e charncier of  six hundred tornadoes. Pro-
.fessional peepers o f  the signal sercice, No. vii. 
By J. P. FINLEY,IVashington, Signal service, 
188". 19 p., 3 maps, 4 O .  

Tornc~does: Their  special cilnructeristics and dangers. 
By J .  P. FIXLEY.I<a:isas City, 1882. 30 p. 

So striking a phenomenon as a tonlaclo, and 
one so  destructive in  its clfects, nonltl natur-
ally receive moch attention ; yet,  cllriously 
enough, the competent treatment which these 
storrns have rcceivecl is remarliably inadequate. 
Those omniscient gentlemen, the reporters of 
the Iiemspapers, have written m n c l ~  about tor-
nadoes, and mauy coluinrls of our summer 
c1:~ilies are filled with ttccounts ; bnt,of t l i e ~ ~ i  
aside from the books of Peltier ancl 1 2 ~ ~ - e .  t1.1e 
scientific literature is fragmentary. Half a 
century ago, at tlle time of the battle hetween 
Rcid, Redfield, l'icldington. E s p ~ ,  f lare ,  and 
otliers, over the rotatory theory of storms, the 
tornado-literature took a considerable develol~- 
nient ; but  i t  soon fell to  sulall climensions, a ~ i d  
liere i t  Ilas reinainetl until quite recently. Tlie 
present activity in  tliis field is  largely clue to 
tllc signal service, antl Sergeant Fiiilcy's con-

has both the lit11oqic;d cl~aracters 
and the stratigr;iplrical relatioris of tile Lnurent,ian of literature.
Kortl~America. Tlit: Arvorliarr c r ~ r ~ ~ e . ~ l ~ o ~ ~ t l s  lilre 

ar~tlin h~~glrsen. tribulions for111 a n  importaut par t  of the current 

i r r  
Ilraliliev to the great serirs of ltiillf~litli,lin.~ hlr.  Binley's specialty is the collection ofor petrohilex 
rt)clis, jiisp(1ry all11 porpl~yritic, \vhose distribution 011 facts c o n c ~ r n i n g  tornadoes. IIc has accol~nts  
t,llr! coast of lI\l;~ssacl~~~srtts Uru~~swick, of in t l i~ idua l  lornatloes in inany of tlie annual ~ L I I ( Iof N I ? ~  in 
the Blue Ridge of Pel~l~sylr;lnia, antl on ill Alisso~~ri, 
Lake S~lper i~~r ,  I I~avest,utlied and elst~wlrere rliscu.;sed reports of the chief signal ofEccp. They repre- 

(Second !jrol. 8 z ~ i . u . t 'rnn. ,  rep. E ,  1). 189-105). Simi- sent the facts collectetl by l i i~n  on the fiekt of 
lar rocks lrave also bee11 tlescrib~d by Irving in tile destructioli itself. They are c\  itlently gotten 
f2aml1oo river in ce~itral \\7isco~i~in, together with great  care ; measurements area locality wrl~icl~ 
I have lately hat1 an 011portunity of exarni1iin:r. Tlie 
cr~ngloc~ierateaof which form the made wlleii practicable, ancl esl)lanatorg malls hrvor~ian pel~l~les, 
b a d  brtls of tlie Calnbriiitl Iiear Snowtlon, are i~~dis -  and sketches are  ntunerous. IIis eviclent ob- 
t i~~gl~isl~able atfrom those fo i~~id  1Iarbiehcad a~ ld  
elsewllere on our eastern coast, lyirig on or near the 
A~,vo~lian. 

Tile I'ebidian of Hiclrs is our typical IInroninn, as 
seen in e:tsteru C!ar~ada ar~d arou~~tl  tile lalres Huron 
arid Superior. I+ofrssor Uorinep, who l ~ a s  lately 
r(~c(~ivell com-a collection of tllese, is strucli with tl~eir 
plete reselublance to the \Vrlsll Pebidiar~ whicl~ I Ila& 
seen at1~1 callecl I I u r o ~ ~ i a i ~  Tlret11i1'teen years since. 
succercling g11ei5sc.q and rnica-.cellists (upper Prbicliarl 

jcct is t o  put before the reader the accurate 
rel>resentation of what he saw, encurnbereci a s  
little as  possible by explanatory theories. T h e  
result is  that  his reports are  interesting rcacl- 
ing, and aff'ord a mine of weal t l~ for tlie t'uture 
ICepler of tornadoes. 

Not  quite so important,  perhaps, from a 
scieiltific point of' view, but of far more general 

of Hiclis. ant1 Calrclo~littn of Calli~m;~y), or C&l.a~~ipiitrl i~l tcrest ,  is liis report. I t s  pli~lcipal feature is  
~vllich are our Illo~~talba~i series, are not met with in 
\Vales, but appear not o111y in Scotl;tn(l, but, a%I have 
~ o i n t r d  out, acl.oss the chatinel, in the Dublin and 
Wic.l.tlow liills ill Irt.land. 

Tlie sirrli1;tr succc~ssiorr in the Alps, 1have described 
in a late paper, c~f \vl~ich abstract appeareil irl 
SCIENCEfor Sept. 7 (p. 3 2 2 ) .  Tlle htude~it wl~o com-
pares t l ~ r  snccessio~r of stratified crystalline roclts 
alike ~ I IXortl~ Arr~erica, in the Britistl Islal~cls, autl 
in sout11el.n Eiu~~opc~, car1 scarcely fail to recognizt:, in 
their coristant stratigraphical anti litllological rela- 
tions, sonlething like a ' ~uiiversnl law.' 

T. STERRYHUNT. 
hlontrenl, Sept. 11,1883. 

tlle tabulation of' the torllndoes discnssed, with 
Ileadings for time, d~mensiolls,  velocity, cloucls, 
antl otlrer meteorological features. Tliesc are  
sulinned u p ,  and from the lesults are drawn 
~ a iioua interesting conc l~~s ionscancel ~ ~ i n g  
maxima. minilna, and a\ er:lges. 

31s. Fiulej 's search for accounts of torliacloes 
has  been extensive ; hut a s  he has  unfortu- 
nately g i ~ e n  no references, we cannot tell liow 
extensive i t  may have been. Evidentlx he has 
not gone through the Proceecliiigs of tlie Amer- 


