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COAFiklE'NT A N D  C12ITICISM. 

THEIACIZ of truly deinonstratire evidence, 
in the solution of certain geological problems 
that have been regarcled as settled for years 
before they are overthrown, fincls new illus-
tration in the remarkable results lately ail-
t~ouncecl by the geological surreg. of Grc.at 
Britain, which form the subject of a paper b~ 
one of the contrib~~tors to our pnper this week. 
The conclusion, tliat now seeins lo be crronc-
ous, rested 011 what may be called the argu- 
ment from continuity of deposit. The same 
argument, involving the same errol, was usecl 
by Werner nearly a, century ago to prove tllc 
aqueous origin of liis ' floetz-trap.' These 
old lava-flows apparently formed. part of' a 
continuous series with tile underljing sedi-
mentary strata, anel lleiice were thollght to 
he, like the latter, of sediineiltary origin; 
anel this coilclusion llelcl iintil an abrul~t 
contact-line, that had preT ionsly escapecl 
notice, was found between the dissirnilal. 
formations. Precisely the same reasoning has 
been employecl in recent years to support 
the aqueous origin of the old lavas in tlie 
Palisades of the EIudson : but the inethocl of 
disproving the error in such a case is ilow 
too well known, and in this example is too 
easily applied, to allow any general acceptance 
of so visible a mistake. In the same m7:y-, the 
essential element in the olsservatioiis wliicll 
I\lurchison ancl Geiliie consiclerecl conclusi~re 
as establishing the Silurian age of certain IIigh- 
lancl schists and gneisses was the continuitj of 
the series, without break by unconformity or 
clislocation, from the unclerlyiilg fossiliferons 
beds to the overlying crystallinc members ; anel, 
on the strength of their report to tliis effect. 
the Silurian age of' t h ~  now crystalline masses 
has been for years accepted by many geolo- 
gists. 
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Sow,  it appe:Lrs that these early observations 
were too hasty. Exainination by more seep-
tical observers, and recent deliberate official 
stitdies mapped on the icleal scale of six inches 
to a mile, cliscorer a most peculiar cliscontinu- 
ity i11 the form of a nearly horizontal snrface of 
clislocntion, across which the o~er ly ing mass 
has been clriven actually for iiiiles from its 
liornial inferior l~osition. TVhatever possibili- 
ties rnay Ise discorered elsewhere, the paleozoic 
tlate for the metaii~orl~hism of the Sutherlancl 
crystalliile series must now be regardeel as in- 
correct, and the origin of their crystalline tex- 
ture must be set back illto earlier ages. The 
character of tlie dislocations thus revealeel is as 
important as the disl)roof they afford of a seri- 
ous error ; nilel the inverted attitucle that has 
been observed c l se~herc  between fossiliferous 
and crystalline hccls nill be esainined orer again 
in the light of Ihese fr~~itf i l l  Theseclisco.ireries. 
orerricling Scotcli gileisses may thus prore to 
be the connecting-linl between t l ~ e  mell-estab- 
lished alpine inversioils that lay the fiundamen- 
t:~l gneiss on iuesozoic limestone, as on the 
nortliern cliffs of the Jungfrau, and the still 
nnsol~~edmystery in Norway, where crystalline 
scllists seem to o~er l i e  the fossiliferous paleo- 
zoic sediments across wicle areas, ancl thus 
give an abnormal character to the structure of 
tile mountains, as shown in Tornehohin's sec-
tion of the peninsula. 

Then there is llie estr:~orclinary measure of 
ten nliles for tile llorizontal clisplaceinent that 
is accountable for tile wllole clifficulty in thc 
IIighlai~cls: and along with this goes the occur- 
rence of a number of (so-called) ' reversed 
faults,' in which the upliftecl inember has been 
thrust up an illclineel plane. All of this is 
strong in rviclencc: of the modern view that 
disorclerecl mou~itain strllctares are cliaracter-
ized less by the gain of height than by the loss 
of breadth that they have suffered. The alinost 



S C I E N C E .  [VOI,.V., KO. 104. 

incredible transgression of an older mass upon 
a newer one, now reported, has few parallels, 
unless one may be Cotlud in the faxilous over- 
tunling of the MTinclgiiIlen I l p s ,  studicd ont 
by Escher von cler Linth, :mi confirlnecl by 
Heim. I11 the face of snch an example, so 
utterly bej ond explanation n ithout the aid of 
irresistible lateral cornpression, we feel that tlic 
contractional hypothesis gains new s q q ~ o i t: 
and against the English school of physi-
cal geologists, r h o  claim to sholr its iiisnf- 
ficiency, the conclusion of FPeinl Inaj- be now 
quoted wit11 new force: more may be lcarnecl 
of the earth's structure from criticxnl observa- 
tions on its surface t11:ln from cnlculations 
founded on physical assamptions concerning 
its interior. Besides thcse extraordinary facts 
of motion, the procluction of chemical changes 
during the mechanical stresses and clistresscs 
of the IPiglilnncls is hardly less remnrliable. 
Sandstone passes into gneiss, and gneiss 
accluires schistosity, in a new direction in 
obedience to clistolting forces. All this is 
beautifrllly confirrnator,y of Lehmann's conc1i1- 
sions from his researches in Germany clllring 
the ~ a s t  few years. IYfecha~licalmetamorpllism 
thus gains tlle support of a series of facts that 
chemical metamorphism can ill aflord to lose. 

TEE article 011 this subject. contlibutetl to 
the present llumlsei of Science by :t well-kno~~ln 
writer on these matters. contains certain state- 
ments to which exception ma>- be talicn. The 
questions raised ~vil11 regard to the Scm-Ihg- 
land roclcs here referred to certainly cannot 
be considerecl . settletl ' in tiic 111a11nrr ~mplietl 
by our contribntor, :ls Kas very e\ ide~lt  at  t l i ~  
%fontreal meeting of the British association 
last summer ; and the metarnorl-hic origin of' 
certain alpine roclis is ilot yet genernll- ab:in- 
cloned. As to ' regional metalnorl)llism,' tlic> 
revelations of ~%ecentdetxilccl ant1 minute 
studies in the fielcl ale not aln ays such as to 
clisprove it, but rather to attribute the meta- 
morphic changes, where they occur, to iile-
chanical instead of' silnply to chemical action ; 
and, nrhen disturbed. and distorted roclis are 

founcl in altered mineralogical conditions over 
considerable areas, ' regional metamorphism' 
does not seem to be a misleading or confusing 
tern1 to apply to them. Finally, tlle iinpli-
cation that Mr. Geiliie malies insuflficient ref- 
erelice to the results of his predecessors is 
certainly unmarrantecl. He  states sufficiently 
that other observers have precedecl him in the 
~ i e w s  he has nonr come to hold, and promises 
tliat they shall be duly mentioned in the de- 
tailed report which is to follow the present 
brief and prelin~inary publication. His out-
spolten frankness ill admitting his pre~ions  
error leaves nothing to be clesirecl, and sets nn 
esnmple worthy of imitation. 

LEI'TEIZS TO THE EDITOR. 

.i \ Co?~?e8po?iiJrnfs TIMa?? vrq!lrsLetZ to be (La h ,  i f f  aspossible .  

tr:riter's ?la.rne i r  in all cC(.?es ?'eq!~ived ~1.711voo.f o,fgood fcu'th. 


Trowbridge ' s  Phys i c s ,  
IR'a recent number of Scie)rce mill be found LI 

criticism of Professor Trombxidge's ' New physics.' 
'rhose who have carefully read the ~ o r k  alluded to 
have doabtless found errors here and t,here, ~ ~ l i i c h  
~vo~ilclnot appear in a second edition; bat  :lo one 
tali fail to recognize a master ltiintl in the organiza- 
tioil of this new n~et,hod of teaching natul.:tl science. 
The allegation tliat Professor Trowbriilge has mis- 
stated some of the fundarnenti~l laws of mecha~iics 
is not sust,ained by a closer exankination. 

I t  is hardly necessary to point out t,hat the for- 
mulae for the ballistic penduluirl become perfectlv 
intelligible if we nnderstand by the first h ,  not tlqe 
masi tu~un lieigllt attained, but the obser~~ed distance 
througli which tlte pendulum is acted upon by the 
force I?, lwhose a\-erage \-alue is thus determined 
' without involving the element of time; ' that the 
lams for the lever, ~vliich carlsetl the critic ere11 more 
surprise, are perfectly correct, when, as in the case 
in point, angular acceleration is consitlered, since 
the worlr spent upon equal masses, like their mornent 
of inertia, is in this case proportional, as stated, to 
the square of the distance fro111 tlte fu lcru~n;  that i t  
is illdifferent, in the experirnel~t, whether Tve find the 
length, or the radius of gyration, of the equivalent 
si~nple pendulum, siilce the two are identical; and 
that force is constant over thc concentric spherical 
equipotential surfaces in question. The last two 
statellieuts, tlierefure, :%s made by the author, need 
o111y to be restricted. 

Sucli 01-ersights as the critic is easily able to detect 
arc ]lot insidious, like some of those xvhich have 
crept into many niodern text-boolcs. The underlyi~lg 
prir~ciples are brought out by the course of experi-
iilerlts i ~ t  their clearest light; and therefore the work 
must be regarded by teachers as a safe and trust- 
worthy guide. 

I t  uiay be atlded that the experiments consitlered 
so difficult by the critic have alrrady been emuloved 
with success in a11 elementary course, and aie ;n- 
doubtedly in place in any work whose object is to 


