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ST. D A V I D ' S  ROCKS L4ND UNIVElZSAL Selwyn, concerning the Norian, Montalban, and 
Taconian, in Canada; by Messrs. Whitneg, Selwyn, LA W. Winchell, and Wadsworth, with respect to the Lake 

A ~ r s c u s s r o ~  the St. David's of rocks has been 
opened in the Geological society of London by Prof. 
A. Geiltie, director of the Geological survey of Great 
Britain and Ireland, which possesses great interest to 
all persons engaged in the study of the older crystal- 
line roclrs. The St. David's rocks, according to Dr. 
Hiclis, consist of three distinct pre-Cambrian forma- 
tions in ascending order: the Dirnetian, composed of 
crystalline, gneissic, aiicl granitoicl rocks,; the s ~ ~ p -

Superior geology; and by Geikie and Wadsworth, re- 
gardirlg the Fortieth parallel exploration. 

Tlie writer lias nowhere seen any general state-
ment of the beltrings of these questions; and it may 
be briefly indicated here what some of then1 seem 
to him to be. They seem Lo be involved in the dis- 
tinction between one universal law, moving in a uni- 
form, definite direction, and recurrent pheno~iiena 
or special creations and conditions. Uncler the lat- 

posed unconformable Arvol~ian, formed of felsites, 
quartz porphyries, liallefli~ltas, etc. ; and the l'ehitlian, 
supposed to be uncorlformable to both the preced- 
ing, ant1 made up of tufas, volcanic brtxcias, and 
basic lavas. The Cambrian is said to overlie all these, 
and to have a l~asemerrt congloruerate conlposecl of 
G L . * : -
bL,C,L LL,,,,>. 

Dr. Geikie maintains that tlie Dinletiail is an erup- 
tive granite, ~ h i c h  has disrupted and altered the 
Cambrian strata, even above the horizon of the sup- 
posed basal conglomerate. Besides a pebbly quart- 
zite formed of fragments torn froin the Cambrian 
conglorrierate and greatly indurated, no rock, except 
diabase, is found, according to him, in the granite 
:ires; an11 this occurs throughout the entire district. 
The granite cuts through successive llorizons of the 
Cambrian strata, and is younger than all of that for- 
ination in the district. Tlie Arvonian consists of 
quartziferons porphyries, or elvans (associated with 
the granite), ant1 of the nletanlorphosed strata ad- 
jacent. The Pebidinn consists of a series of volcanic 
tufas and breccias, with interstratified and intrusive 
lavas. 

Geikie holds that the Pebidian is an integral part 
of the Cambrian. I t  is cut by the Arvonian porpllyry 
and Dimetian granite, and is therefore older than 
these. I t  is covered quite conformably by the Carn- 
brian conglomerate, and not unconformably, as Hicks 
claimed. Seams of tnfa are interstratified a t  various 
horizons in the conglomerate and strata above. This 
Cambrian conglomerate, instead of being composed 
of fragments of tlie Dimetian, Arvonian, and Pe- 
bidian, consists almost entirely of quartz and quart- 
zite; " only four per cent of fragments having been 
f o u ~ ~ dto have bee11 derived from some of the project- 
ing lava-islands underneath it." Professor Geiliie 
then claims that the names Dimetian, Arvonian, and 
Pebidiari "had bee11 founded on an error of observa- 
tion, and they ought to be dropped out of geological 
literature." 

Prof. A. Renard also states tliat lie had examined 
these rocks microscopically, in concert with Dra. 
Zirliel of Leipzig, arid Wichmann of Utrecht; and 
their conclusions are, that the so-called Dimetian 
rock is unquestionably a true granite (eruptive). 
The quartz porphyries were like the contact specixneils 
of granite, and believed to be such. The tnfa found 
in and abovc the conglomerate is a true tufa, and not 
a mere superficial waste of older volcariic roclcs. 
The observed foliation existed a b o ~ e  the conglomer- 
ate as well as below. 

That the questions involved in Dr. Gciltie's posi- 
tion are deeply interesting, is manifest fro111 the fact 
that  some fourteen persons joiued in the discussions 
which followed its statexncnt. These questions are 
of equal interest to American geologists and petrog- 
raphers, since they are the same as those the present 
writer has raised regarding eastern Massachusetts, -
a district similar to St. David's, -also similar to 
those raised by Professor Dana against the Taconian, 
Montalban, and Huronian, in New England; by Dr. 

ter view there seems to belong the belief that detri- 
tal or cliernical sediments are returned to eruptive 
forms; that &rnptive rocks are of chen~ical or sedi- 
mentary origln; that  these were different in pre-ter- 
tiary time from ~ v h a t  they mere in the tertiary; that 
certain geological periods are marked by certain kinds 
of roclc: that the azoic svsteln lias been subdivided 
npon natnral principles; illat there havr been recur-
rent periods of heat and cold. This viem inclndec: the 
theory of the metamo~phic origin of granite, the pres- 
ent geologico-mineralogical classihcatioll of rocks, 
and embraces unitormitarianism, catastropliism, plu- 
tonism, and neptunism. 

The other maintains the existencr of a mniversal 
lam, which should be the guide in all investigationq, 
-a law, which, in its more special applications, Pro- 
fessor Whitney has endeavored to illustrate 111 his 
Clinlatic changes, and Sir William Thomson in his 
papers on the age of the earth and sun, -a law 
which the present writer has tried to express i n  his 
petrographical wol k. I t  is regarded as tlie law ~vhich  
will one day be completely worked out, and in accord- 
ance with which our views in history, philosophy, 
science, -all branclles of human knowledge, --will 
then be reconstructed. The expression of the law 
varies in different ages, but for the physical universe 
it seems best formnlated at the present time by Sir 
William Thomson : The degradation arid dissipation 
of energy, the passage from the unstable towards a 
more stable condition, tllc tendency to harmo~iize 
with the environment, -the law under which the 
universe has moved from the beginning, and under 
which it mill continue its course uniformly towards 
the end; it assrimes that 110 turning-back can occur, 
and that no energy oncc lost can be restored, except 
by the same Almighty Power which gave it birth. 

31. E. W s n s w o r z ~ a .  

TfIIR HUMAN BEikL4INS OP T H E  BONE-
C A V E R N S  O F  BZZAZIL. 

THE discovery by the late Dr. Lurid of human re-
mains associated with the extinct mammaliari fauna 
of the caverns of Lagoa Santa in the province of 
AIinas Geraes, Brazil, made fa~nous  by his researches, 
has, until recently, passed allnost unnoticed among 
ethnologists. Dr. Lund's statements in the comnluni- 
cations which accompanied the human bones, sent to 
the societies of Rio de Janeiro and Copenhagen, are, I 
believe ( Iwrite without the docurncnts for reference), 
unqualified as to the dircct association of the human 
with the extinct mammalian remains, and have been 
received as conciusive by prominent ethnologists. 
There can be no question of Dr. Lund's perfect good 
faith in the matter; buL it may be aslied whether, 
forty years ago, such care as is now considered neces- 
sary in s11c11 illvestigations would have been exer-
cised, cven by so able and conscientious an observer 
as Lund is recognized to have been. 

So long a time has elapsed, that it is now difficult 
to verify the exact conditions 1111dcr which the bones 


