
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 destruction 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- 
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ican association for the advancement of science, 
o r  he woulcl have found the tornado of Ang. I), 

1851, in  Connecticut, recorded, aiicl that  of 
M a y  3 ,  1868, a t  Shanghai, Ill. Nor has he 
searched through the state agricultural reports, 
where he wolllcl have folund that of J u n e  3 ,  1860, 
in  Illinois, ancl cloubtlessothers. Again, Si les 's  
American register gives one a t  Kee~ie ,  N.R., 
on  Ju ly  2 5 ,  1807, and a t  Knoxville, Tean. ,  on 
31ay 25,1808. T h e  Philosophical transactio~ls 
mould have yielded hiin one i n  New England, 
Ju ly  10, 1760 ; and several others could have 
been picked up i n  Blodgett, Piddington, and in 
the America?& journal of science. Even that  
of May 22, 18'73, in Illinois and Iowa, reported 
i n  the  publications of his service for 1573, 
seems to have escaped his attention. 

A s  average results like those clednced by  
Mr. Finley deljencl for their value on the nam- 
ber of intlivitiaal cases taken into cousidera- 
tion, ~vonltl i t  not h a r e  been wise for him t o  
have collated those occurring in other cou11- 
tries, so far a s  they were accessible without 
t l i ~ c u l t y? Peltier woulcl have yielded l i ~ m  
quite a crop, some of which, by  the way, come 
curioasly near home. Other text-boolrs would 
have given other European ones ; ant1 Chinese 
and African ones have been described, the 
latter frequently. Tornacloes a re  by 110 means 
excl~isively Atnerican ; and by  a cornparison 
with those in the other c o ~ i ~ i t r i c s  their essential 
features could be more easily sifted out,  and 
tlie incidental ones given their proper prorni- 
nence. 

I n  the pamphlet, ' Tornadoes, their special 

characteristics and daugerr, '  the author clnssi- 

fies the rotatory storms. I t  was in  the pursait 

of a classification of s t o r ~ n s ,  tliat he first had 

his attention called to  the insufticiency of our 

kuon~letlge of this species. Tornadoes are  here 

described in some detail, aild numerous direc- 

tions given for the protection of life aud 

property on  their occurrence. I t  is  the best 

description of the storm kt~owri to  thc  writer. 


Mr. Finley consitlers the to~.nado a much 
hctter-defined species than is  lilrely t o  be 
ackriowledged by meteorologists generally. 
Right  names are extremely useful, but we nus st 
not permit them to conceal ally unclerlj iog 
unity. B r  his anxiety to get  a clear spccies, 
the author shuts out  the light which he might 
get  from tlie s t r ~ d y  of storins of so s i~n i la r  
character tliat one is compellet1 to  believe t l ~ a t  
their differences are clue only t o  difference in 
surrounclings. Thus  water-sporlts are  only tor- 
natloesori the water, with circurnstanc~s ren~arlc-
ably favorable for observation. They occur 
not infieclnently on tlie Great  Lakcs, and the  

change from tornado t o  water-spout has been 
o l ~ s c r ~  more Judging from the ed than once. 
only description known t o  me nf the riband 
storms of British North Anierica (Cosmos, Scl 
series, iii. 274, 275), they are  also solnewhat 
niocliticd tornadoes. Ancl while the tinme 
cloudburst ~ f e l - s  rather t o  n single feature of 
snborcliuate meteorological importance, tlic 
phenomenon is probably often of to r~ lado  char- 
acter. Indeed, leaving out of account eddies, 
whicli i t  is not,  the tornado differs only quan- 
titatively frorn the other members of that  list 
of storms which begins with the formation of 
a cun~nlus cloud, passes on to thunderstornls 
and hailstorms, and cnlminates i n  the ' low-
centre,' tlie hurricane, and the typhoon. They  
all find their origin in the transformatioils of 
water ; and to overloolr the relatioils they have 
to each other, is to  refuse assistance in  a prob- 
lem well-nigh i~isoluble with that  assistance. 

I t  is  expressly stated (see p. 4 of the last- 
mentioned pamphlet) , that  tlie gyratory motion 
is  always from right to  left. Tile writer ~vould 
point out the exccetling diRiculties which s ~ ~ r -  
rot~at l  the deter~niilation of this point. Some 
of the early observers saw only iilclications of 
a radial inpour, and in the descriptions of 
tornadoes one frequently finds dextral whirls 
mentioned. I n  so small a storm, the earth's 
rotatioil would surely have no appreciable dis- 
turbing effect ; and that ,  in a difference of lati- 
tude of only a few rotls, it should 01-iginate 
rel lo cities of a hundred or Inore miles a n  hoor, 
is  so unlilrelg- that  it nee11 hardly be considered. 
Furthermore on 1). 7 the author atlmits varia- 
tions in the g-mtion of the tornado's other 
self, -the water-spout. So, while unwilling 
to  differ from so  experienced an observer on 
such a point, both the records and general con- 
sitlerations leacl the writer to  tliiiilr that  the 
directiou of gyration may be indifferently clex- 
tral o r  sinistral. 

There is one possible feature of tornadoes 
which has not yet  been definitely proven, hut  
of which we ought now t o  be able t o  ascertaiu 
the truth o r  falseness by  a n  investigation like 
that  just discussecl; viz., Are  tornadoes dir- 
posed to return on the same pa th?  T h e  writer 
spent his childhood in northern Illinois, where 
heavy hail and other tornaclo-like storms a re  
not rare. R e  remembers several illstances of 
their follonring the  exact  {)at11 of their prede- 
cessors. Professor \J7hitficlcl (Arne?. jozc~n. 
sc., 3cl series, ii. 99)  says in regard t o  south- 
ern tornadoes, " I t  is  not a n  established fact,  
but i t  is commonly believed, and with some 
reason, that  the tornado does, in  the course of 
Tears, return along its beaten patli, and tha t  
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i t  is unsafe to build where olle has eyer passed. 
The l~ouse in Picliens county stood on a hill 
from n l~ich a log-cabin had been blown an ay 
some thirty years before. I ~f~itnessedtlie 
last of three, wl~ich have passed along t l ~ e  same 
track. Near IIernando, Miss., three liave fol- 
lowed an unvarjing line." EIe suggests that 
some places are more favorable than others for 
the prochlction of tliese storms, which wor~ld 
make them of a more local character than Mr. 
Finley +vould be willing to admit. 

While Mr. Finley's work, like that of all 
others, is capable of improvement, the writer 
believes he has done great service to this branch 
of science, ancl deserves the sincere gratitude 
of both the stuclent of science and the resident 
in tornado districts. I n  enabling him to pur- 
sue his investigatioas, the signal service de- 
serves the conimendation of tlie scientific and 
general public. 

ZIEGLER'S PATIZOLOGICAL ANATOMY. 
A text-hook of pathological anatom?/ and pathogenesis. 

By ERNSTZIEGLEII; translated by Do~laldiMc-
Alister. Lolidon, &Iacm~llan, 1883. 360 p. 8 O .  

TIII~book is a translation, from the German, 
of a portion of I'rofessor Ziegler's n.orli on 
yathological anatomy, ~vhich appeared two 
years ago. The work is not as yet completed 
in Gcrrnan, nor does the translation contain all 
that has yet been publishccl, covering olily the 
ground of general pathological anatomy. 

Professor Ziegler is a joung man who has 
already gained distinction in Germany by his 
original inrestigations in conucction with tuber- 
culosis and certain of the processes inrolrecl 
in inflammation. 

The scopc of the present ~ o r k  is to afford 
to stuclcr~ts ant1 yl~ysicians a test-booli wl~ich 
sllall give a short alld concise statemeut of 
what is known upon the sul~jects treated, in- 
clnding the results of the most rcccnt inrcsti- 
gations. 

T l ~ cbook opens with a section of threc chap- 
ters on malformations. This is concle~isetl ancl 
dry ; antl further, as there are no plates to illus- 
trate the monstrosities, the student wisl~ing to 
acquire a knowledge of this dificnlt subject will 
do bctter to fall bacli upon the earlier mono- 
graphs of I. G. St. I-lilairc, Foerster, and 
Ahlfeld. 

Thcn follow four chapters on thc pathology 
of tlle bloocl and lymph, wl~ic l~ ,  thougl~ sl~ort ,  
are xery good, containing essentially what is 
known upon the subject. little space is 
devotecl to tl~rombosis antl embolism ; but this 
is not a neglect 011 Ziegler's part, as lie treats 

of it in detail ill that portion of the book which 
has not yet been translated. 

The succeeding cl1:lpters on the retrograde 
disttirbances of nutrition are n-orthj of much 
l~raise,  giving as they do a very clear, though 
concise, account of these changes, inc ludi~~g 
also the results of the latest worlr on coagula-
tion-necrosis. 

Tlie chapter on cysts, consisting of but a 
single page, is incornplcte, and tloes not treat 
with sufficient fulness t l~ i s  important su;l?ject. 

The three chapters devoted to hgperplasia, 
regeneration, and metaplasix of tissrles, give a 
gooil account of the somewhat meagre lrnowl- 
edge on these points. 

In  treating of inflammation, the author gives 
a short historical slietch of the ideas 11eld a t  
various times upon the conditions p~*eser~t in 
this proccss, ancl then devotes consiclerable 
space to the icleas now in vogue, as expressed 
b y  Cohnhrim, San~uel, and others ; the esu-
clktion from the ~esse l s ,  due to presumable 
changes in the vessel-wall, now forming the 
anatomical basis. Tlie parenchymatuns inflarn- 
mations of Virchow find no place in the cate- 
gory, nor will Ziegler allow that the conncctive- 
tissue corpuscles take ally part in the proccss, 
as aclvancctl by Virchow, ancl still nlai~itainecl 
by ron Itrclilinghausen. 

The secondary changcs occurring in the 
products of an inflammation are wcll treated ; 
s poir~t in regard to wllich Zieglcr has hirnsclf 
contributed sonie original work. 

Thc infcctivc granulolnata arc rcmovccl from 
the category of tumors, :inti arc classcd with 
the inflammations. Under this head arc con-
sidered tubercle, syphilis, leprosy, glaaclers, 
lupus, and actinomycosis. 

The anatomy of tnbcrcle and its clel-clop- 
mcnt are fully and wcll t~catecl, and tllc rela- 
tion of the Bacillus tuberculosis to the disease 
dctailed so L'ar as the present knowledge per- 
m i t ~ .  

Virchow's classification of tumors is adopted, 
with the exception, as alreacly statcil, of the 
omission of the granr~lation-tumors. I n  refcr- 
cncc to the actiology of taniors, the author 
docs not regard Cohnhcim's cm7t)ryonic-foci 
theory as sufficient to explain all cases, though 
uurlo~tbtedly applicable to many. 

Of tlle increasing importance of the snl~ject 
of lmrasitcs in relation to diseasc, no I~ctter 
proof is to Isc found t l~an  in the greater numbc:r 
of 11ages de~-otecl to this point in the newer 
h o  )ks ; and among tlre parnsiies the Schizon~y- 
cctes clain~ tllc lion's share of attention. 

Tlie author gives Cohn's classification of tlie 
latter, togctl~cr wit11 a. ~lescription of their gen- 


