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corning months, the problenl of forecasting the 
character of a season would be capable of solution. 

W. u. 

O L I V I N E  ROCKS OF NOIlTH CAROLINA. 

NUCH interest rvas attracted a number of years 
ago to the olivine roclis of North Carolina by tlie 
escellent paper of Dr. Genth, on ' Corundum and its 
alterations.' These rocks are also well known prac- 
tically from their association xvith the mica and 
corundum mines of that state: hence any thing tend- 
ing to elucidate the origin and history of these irn- 
mense rriasses of olivine is of value. Tliere lias been 
recently published, in the Proceedings of the Boston 
society of na t~l ra l  history, a paper by Dr. Alexis A. 
Julieri on these olivine roclis, which is of great value, 
even if some esceptioils may be taken to his conclu- 
sions. The particular variety of olivine rock in 
North Carolina is designated as dunite; it llaving 
been named from Alount Dun in Nelr Zealand, from 
~vliicli locality rock of this character was first de- 
scribed. I n  Xortli Carolina, the rock is found in 
oval or lenticular masses iri a llornblendic gneiss ;and 
a, 'marked slaty la~ninatiori '  is loolietl upon by Dr. 
Julie11 as stratification which dips at  a steep angle. 
His reasons for regarding this banded structure as 
bedding-planes are, that, on niicroscol~ic study of thin 
slices, there is seen an  alternation of coarser and finer 
irregular grains. Again: grains of clironlic i ro~ i  are 
found not only dispersed throughout tlie rocli-mass, 
but also in thin bands alternating v i t h  the olivine 
bands. Ile found, liowever, a sharp brenlr bet~veen 
the iaunination of the olivir~e rock and the foliation 
of t l ~ e  hornblenilic gtir.iss snrronnding it. Again: 
when there has not been fornled in the rock soine 
material, of later date than tlie tiine tlie rocli came 
into place, ~vhicli serves as a cement to lloltl the oli- 
vine grains together, the rock is pulvernlent and fria- 
ble, like a loosely consolidateil sand. 

From the above, Dr. Julien clrams the coilclusion 
chat this du~i i te  is neitlier of chenlical nor of erup- 
tive origin, but rather an  accunllilation of de'bris fronl 
some older olivine rock of eruptive o r i g i ~ ~ ;  that  is, 
it is an  olivine s;~ndstone. The cliief defect in Dr. 
Jnlien's reasoning is, that  all the evidence which 
he  gives in bupport of tliis vienr coulcl esist equally 
well if the rock lincl some entirely different origin. 
I n  order to prove that  any t l~ ing must have been 
fornied in any particular way, n.e ouplit to seek 
for certain c1iar;kctet~s in it ~ ~ ~ l i i c h  beer1coulrl have 
procluced in that way ;\lone. 

l\Iessrs, IFT.C. Icerr allcl C. D. Smith, n b o  have 
sperit nlucli tirne in studying this olir~il~e 1'0c1i in the 
field, declare in favor of tlie eruptive origin of i t ;  
but they have publisliecl little or ilone of the eriilence 
upon mllich their conclusion rests, and therefore one 
cannot judge as to its correctness. El-eiy rock car- 
ries within itself, or in its relations to others, the 
story of its origin ancl subsequent history ~vitli more 
or less completeness. The cor~,ect reading of that 
story clepencls upo11 our sliill nllc1 Irnowle(1ge. If a 
rock is depositecl in the l~olloms of another as a beach 

formation, it is easy to see that the effect it produces 
upon the boundary-rock is different from its action 
upon them as a lava-flow or an intrusive mass. So 
the last trvo cases present different relations, accord- 
ing to their origin, to  the ~11r1.0undi1lg rocks. As 
a rule, it can hardly be considered safe to posi-
tively cleclare rvllat the origin of an old crystal-
line rock is, until these relatioils have been carefully 
ascertained; and in this direction Dr. Julien's morlr 
is defective. The present ~vriter's microscopic study 
of the North Carolina clariile showed him that  the 
rocli he was studying, even mhen destitute of some 
cementing-material, mas not friable and pulverulent, 
~ ~ ~ l ~ i l etlie sections to his nlirld presented characters 
belollging to ernptive rocks only. The olivine grains 
are separated by fine fissures, but every irregularity 
in the outline of one is matched by a corresponding 
irregularity in the adjacent bounding-grains. If 
these gl.ains had been water or ~vind ~\~or11 olivine 
sand, no such ~natclling of the parts would have been 
possible. Tllis any onc can readily see for llirnself 
if he will ex;rtnine any conglomerate, and oljserve 
the arnormt of interstitial materia1 it talres to hold 
together and fit the pebbles to one another. Then 
let hi111 remember that a sandstone is a conglon~erate 
on a small scale, and, under tlie ~r~icroscope, a cori- 
glonlerate to the eye as much as the other is to tlie 
ariaided visioli. Tlie olivine rock now under con-
siileration has absolutely no interstitial spaces and 
no biiidiiig-material, but the grains are fissured and 
separated the same as the adjacent portions are sepa- 
rated iii craclied and fissured glass. From this the 
conclasio~l rlatllrally follo~vs, tllat such structure 
indicates that  these olir-ine grains were fornietl by 
the cr:\cliing of an  olivine Illass during the process 
of soliilificatio11, crystallization, and cooling; that  
is, from an eruptive mass. 

Furtller, indivitlnals of olivine are seen in polarized 
light to be made up of a riunlber of distinct grains, 
as inoch sel)arateil by fissures f ~ . o ~ n  another as one 
tlie ilistinct indivicl~~algrains are elsenrhere in the 
section. T l ~ i s  is a natural and cormlion occurrence 
in an  eraptivc rock, bllt in a sedimentary one thc 
parts ouglit to be scattered. illany of these incli- 
v id~~a l s ,loo, are long, wedge-shaped inasses with 
sllnrply pointeil encls. If they hat1 been water or 
winil worn grains they oi~glit to hare  had these 
s l~nrp  edges worn, rounded, and brolien. These long, 
Icnticular, iissurecl individuals are also arr:~nged at  
every angle to one another, when, if tlie rocli mere 
sedimentary, they ouglit to lie nearly parallel, and 
on their sides. 

The alterations of the dunite desciibecl by Dr. 
Julicn are inlportant ant1 interest in,^ becanse they 
give rise to veins a11d other rocks. The corundum 
in these veins is loolied ul)on as a secondary product, 
and not, as Dr. Genth helil, the priinary material 
fro111 which many roclrs originated. The change of 
the olivi~le rocli to different roclis ieads to the pro- 
duction of chalcedonic or cherty fornls, liornblendic 
schists, talc schists, serpentine, etc. The change to 
serpentine comprises er-ery variation, "frorn that  in 
which the serpentine is diffused among the olivine 
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granules, merely as a minute fibrous net~vorli, or ns 
fillns enrelopirig olivine cores, to tliat in which only 
rrlinute particles of olivine survive as the nuclei of 
the  granules, and to the final resnlt of a true and 
complete serpcntine." 

Dr. Julie11 further claims, that the acti~iolitcs, am- 
pliibolites, horrlble~lde schists, ancl ~iially of the talc 
schists, steatites, and serpentines of tlie Appalachi- 
an belt, are the equivalents of the d tu~i te  of North 
Carolina. 

The objections to some of Dr. Julien's views have 
not been offered from any spirit of criticism of his 
truly excellent paper, but for the purpose of causing 
a iuore tborougll study of tlie fieltl-relations of this 
rock, and a presentation of t,tlc evidence that study 
affords. If tlie eviclence, then, sustains Dr. Julieli's 
conclusions, his views will be accepted unhesitatingly. 
He has, indeed, give11 more evitlence for his opinions 
than most writers OIL crystt~lli~lerocks are iriclilietl to 
oEer ; for, as a rule, they appear to consider their Inere 
dictam sufficient to prove tlie origi~l of any rock. I t  
would seen1 that tile time has come mhen statements 
regarding the origin of crystalline rocks cannot be 
accepted from a i z~observer, unless tliesc clailns are 
acconipanied by full ancl decisive proof of their cor- 
rectness. To bring abont tilis healthy stnte in the 
study of the North-American voclis, the prcseiit 
mriter lias 1;tbored for years, ancl mill continue to  
labor. &I.E:. W - r u s ~ v o n r ~ ~ .  

i lBOUT GREAT TELESCOPEAS. 
DR. R-LI,PIICOI'ELANU of Duri Echt, near Aber- 

deer^, when retl~rriing to Scotland by way of this 
country a few mont l~s  since, made a tour of several 
Xortli-American observatories; mid ill a l t~te number 
of Cope~nicushe contributes a paper on tlic Dntllep 
observatory a t  Albany, the Litclifielcl observatory of 
I-Ianiilto~i collcge at Clinton, the TTariler obserratory 
at  Rochester, the Toronto observatory (Canada), the 
RlcGill college observatory (Montreal), the Harvard 
college observatory (Cambridge), the TITincllcster 
ohservatory of Yale college (New Haven), the two 
observatorirs at Princeton, arid the U. S, naval ob- 
servatory (\TTasl~ington). Tlle ~ioternorthy portio~is 
of tile eijuipme~it of these establisli~ilerlts are briefly 
dealt with, and the morli generally specified oil .ivliicli 
they arc elriployed. Dr. Colielanci, having erijoyed the 
good fortulle of s c e i ~ ~ g  tlirongli alinrnber of tlre finest 
telescopes in all parts of tlie world, places on record, 
at  the conclusiori of the paper, his general impres- 
sions of the actual state of telescope-constraction on 
both sides of t l ~ c  Atlaritic. 

First as regards their optical merits: it tloes riot 
seen1 to him tliat ally material difference as to the 
mere power of separating close double stars exists in 
tlie object-glasses made by the chief opticians ill I<II- 
rope and America. On a ]light of good definitio~i, 
any of tlieir telescopes may bc trust,etl to divide a 
fairly equal pair of stars a t  a distance iiiclicatcd by 
Dawes's tabIe,l of the fo l lo~~ i i l g  \\71iicl~ is a sufficient 
speciineii :-

1 .\lc~n. ro?. iibtr. no< . . ,SSXY. 159 .  

Aperture i n  inchcs. 
1.0 
2.0 
3.0 
4.0 
6.0 
8.0 

10.0 
12.0 
15.0 
20.0 
23.0 
26.0 

2i.O 

30.0 

TVc thns see tliat in this respect our telescopes are 
practicallj- perfect, and also that the atmosphere on 
[lie very best niglits is sufficiently steady to permit 
Illeir full power to be nsed. If, however, we test 
t l ie~n oil double stars, of wliicll the corlipolleiits differ 
very ~liucli  iu brilliancy, then it is by no Illcans so 
easy to come to a certain coiiclnsion. There is the 
secondary spectrlinl to co~ite~icl with, respecting tlre 
character of which it may be said that a certain ile- 
gree of pci.sona1 taste or fashion exists. Some per- 
sons, notably opticians, seem to be little disturbed 
by a dcciileclly blue glare, wliilc others prefer a wine- 
colol.ed fringe. Perh;~ps, i~icleed probably, there is 
a pliysiological difference in tlie observers; for, if we 
suppose a person to be blind to the extrenie blue and 
the violet rays only of the spectrum, to him an over- 
corrccterl object-glass would be perfect. With it he 
would be able to malie out the closest companions 
of blue stars, or to see coniparatively faint ones right 
up to the moon's bright limb. To such x person, 
I~owever, an  object-glass under-correctcd to thc same 
esterit would appear to be a decicledly bad one. To 
Dr. Copelar~d, as well as to many of his colleagues, 
an  average glass by Coolie or Grubb, and, to a less ex- 
tent, by Clark, appears over-corrected; while one by 
Scliroder, ancl sorne of tile Rluilich glasses, appear 
under-corrected. But here an inlportant practical 
cliffererice enters illto consitleration, one which has 
becri particularly esperimerited on by Mr. Russell of 
Sydney; ~ i z . ,  that t,lle correction of an object-glass 
may be lessened by sep:irating tlie lenses: so that an 
over-corrected object-glass may be adjostecl to mly 
desired extent, ~vhile one that  is under-corrected can 
oilly be used in the state in which it left the maker's 
lla~ids. As an  exalriple, it niay be x~entioned that  
the somewhat over-corrected object-glass of the 15-
inch equatorial a t  Dun Ecllt has been materially ini- 
proved by separating its lenses 0.2 of ail inch, while a 
separation of 0.3 of an inch was fou~icl to throw out too 
much red about the primary image. This degree of 
i~ilproreriient is best shorn11 by the extremely Iinear 
character of the spectrit of stars which it now gives. 
But in tliis connection i t  is only fair to mention, that, 
in maliing tliis object-glass, Mr. Grubb was limited 
to the relatively short ratio of 12 to 1 between 
the focal le~lgtli and aperture. Opticians have not 
iieglccted to avail theniselves of tliis property; and 


