
than :it \\'asIlington. a t  (:liiil)~iclge tl~all at 
Baltimore ? The onlj n a? 11c can itccor~nt 
for this is in tile nntlou1)tedly l'recr socia! life 
a t  the so~itli, 11,~ nliicll illen : t ~ c  ltronght into 
nlole i i c g n ~ n t  t~ollisiori, \T itli coliscqucnt in- 
terchangc of' ideas ; ant1 this \\ or~lcl lead one 
to  co~i jec tu~e,that, i~nless inai111ers c l iang~.  
1Sosto1i and ( ' anhi  idge cannot i egain prc-
eniineiicc. 

J t  is all verj ncll to s:ij nit11 a complacent 
ail that science does not dcpenil on the public, 
and that her gicat disoo\eriei are made far 
from the noiyy molltl. I t  is only in escced- 
ingly iale instances that they I i a ~  c hccn made 
ijj nlcli ~ ~ l i o s e  1)oinscientific a ~ d o r  nns not 
of contact nitli ii\ ing teache~s.  And n ~ c n  wlio 
seek wisdom f o ~  thrmselves alo~ie clefraud the 
public ; eipecially in these latter dag s,  wl~eri 
it  is this rerg public that i i  to f'iirnish theil 
successors in the investigation of natnre. The 
public covets no man's scielltific gold or ap-
parel, bat has a not altogctllcr unwliolesonie 
J car~liiig for n sight of i t ;  ailtl it  is a tr:iveitg 
of the scientific spirit to 1,eep it from \iew. 
Scicnco Inax be a 1nilc1 hermit : slie can never 
1,e :i miser. 

13nt to return to  Bosto~i. 'I'he tlccadcnce 
noticed within the last ten yc :~~ ' s  cannot be nt- 
tributetl to :illy e11:~ngc of general ~nnnilcri in 
the mot1er11 ' ~l t l~en ian . 'b u t  innst be .ought 
in other local c:iuses, :il~cl inn) 1)e largely ~tp-  
parent. The iiicroasing 1)iol)ortion of icicn-
tific Inen iclsi(li~~g ltsclf lias o~itiicic of Ho.ton 
much to (lo, cluriiig tlic. tolclcr ancl stormier 
scaion, miti1 tile st11:~Il :ittentl:uncc a t  ~ilcetings 

hich it tahcs ail Iiour's t~n.\.cl to ~eac l i  ; :inti 
~ e tit i, rare to fiiltl at n i~y  5ciiciltilic gatl~eling 
111 I:oiton, c\ cn if il  bc :LII attiactive feast, anj  
lei5 l)roportion t11:un one-11:rlS fi o111 C'ambi ldge. 
'The uni~ersi lv,  too, m:llies larger ailtl larger 
dt~in:~nclsupon its i e ~ r a n t i  ; and tlic e\tratic- 
011s attractions of ('ambridge itself; not to 
inention tliose of Roston, RIXOII) mole ai~tl 
inore the time ancl stieiigth oi' those who nrclc 
nont in folrne~ J ears to : ~ d dto the i11te1 est of 
tile scientific meetings in 1:oston. 'I'heii es-
a111l)lc is followed h j  t h e i ~  junio~ s, ailtl Eoston 
itself fi~ils to make gooti its own loss. 

?'HE GROLOGY 01' 7'Hi; ,SCOTTISTI l17G11-
LAil'll.'.'. 

'I 'III~geoiogj of the Fligl~laucls of Scotlantl 
has a peculiar interest for Americail stuclcnts. 
first, I)ccausc that region lias inany rescm-
l)lances, both stratigral)liical zxnd lithologieal, 
to parts of eastern S o l  t h  \rrlc~icn; itnil, Tee- 
ond, because therein the sanie glcat cyr~cs-
lions ml~ich have twcn inised nnil settled witll 
iegarcl to Xew-England ~oclts ,  hare these also 
bc6.n clebntecl and Litlnlly solkecl, witli similar 
rcs111ts. 'l'lierc is in north-western Scotlanil 
an ancient g!n;issic series, \T hie11 the plesent 
writer, in IS,,o, pointed out :IS tlic equivalent 
of our oldci gnelss, as seen in the Laurentides 
and tile ~~dironclac~lts. Resting rlpon this Lan- 
1entian or I-Iebl idenn gneis5 in Scotland, thele 
is found to thc cast a groul) of' clnaitzites a ~ i d  
lin~estones colit:tining a lower palco~oic f a ~ ~ i l a .  
in part, at least, Ca~l~br ian  in age ; wliile ap- 
pascntly 01 erlj ing these fossiliferous roclis, on 
their eastern side, is a great serles of gneisses 
ancl il~ica schists, rising into hills -ivl~ick for111 
the western IIighlnncls, extending south a r~d  
east, aucl coiering an area of a t  least fifteen 
thousantl sq11a1e miles. This 11hole region 
was studietl q ~ ~ a r t e rn of a centory since bj-
Marcl~ison, aiclecl by Ramsay ancl 1Parkness. 
and later b j  A. (:eilrie ; and in 1858 a i d  1860 
i t  was cleclarecl by 311ircliison that the gneisses 
and inica schists of the Ilighlantls nrcie nex7er 
than the fossiliferous strata, and n e ~ c ,  in Sact. 
roclts of hi1~1ri:in age in an altered or mcta-
niorphic conelition. As  1pointed out in 18(i0. 
the pal,allelisrn brtweetl these Scottisi~ roclis 
aiiil those of New I<:nglancl and eastein Can- 
xda is csiclent. 'Tllc gneiss of thca i t c i e~~ t  
-1tlirondncli-s, tlie paleozoic strata of tile 
(>ha~iiplainbasin, ail& the crg stallin(& s c l ~ i s i ~  of 

tlic Xcn -1':nglnnd Ilighinncls, t h e ~ l  1eg:li'ded hy 
iilost llilieiicnii geologists :is or  pnlcozoic tigtx. 
arc a coi~iiterp:rrt of the strata of north-\\-estein 
Scotlancl, :inil 1 am an:lic t11:~t ;\lurchison \ \as 
sustninecl by tlicse rescmblnnces in his view of 
tlie age of tlie Scottisi~ Fliglllancls. I< n a i ,  
11onc.1 e l ,  their opposeil by Nicol, who inaiii-
t:xi~~ccl that these rochi, t1:ough rlistinct from 
thosc of' the n c i t  t.o:iit, neic. ~iercithclcis, 
lliole ancient tllnn tile f 'ot~iiife~ous Cambri:xn 
found a10118 tiicir wes lc~n base. 1 nt that 
tiilie sl ia~cd l l ~ c  cillrimon belief of tlir ~ne ta -
inoiphiu school of' A ~ ~ i c ~ i c a l l  geologibts, and, 
estendinq it to tlie Scottish ioclis. sul~pcaiteci 
the thesii of Nnicl~ison and liis colleagnes 
agninst that of Nicol. \\'hen, I hc-I ~ o n e ~ e l ,  
caine satisiietl of tile eiioi i of this school, ant1 
nsserted the pi c -Canl i~~ of the vnrio~li ian age 



glolips of c l s t n l l i ~ i c  sclristl> oS llle ALtl:i~ltic 
belt in hTortli A m ~ i i c a ,  I clcclared, in  211 nd-
dress before the ~ l iner icnn  asweintioil for tile 
ntlvniiceinent of scie~lce. ill 1871, my con) ic- 
ti011 that  tlic el! st:illil~,: icliiits of the Scottisll 
L8iglilnnds" n ill be fi~~uncl . . . to  belong to :i 
peiiod anterior to  tlic dcl~oi i t ion of tile CRIII- 
hrian seciimelits, nntl ill (~oires1)ond to tlle 
newer gneissic selit's oi our Appxlaclii:~n re- 
gion." J1y stiii1li.i ot' !l~c-,c, and of ii~ililni 
c1jst:rllinc roclis in So i t l i  Anidiicn, 111 thc 
Bi i t~s l i  I5lnntls. n~iil  i ~ i  co~l t ine~l ta l  Europe. 
,-cr~etl in ~oc0ccccliiig gcnis t o  co~ltiiin this 
a oncli~sioii2 ,  t o  t 1 1 ~  gneiss of tlie Iliglilancls, 
TI liich nas n g ~ i i ~ l  :rsseltt41 bcfoi e tllc gc.ologica1 
-ocicty of J,oiidoil i11 1881. 

Ideaii~vhilc tlle attciitioii of a1)lc \;o~lrers ill 
r : ieat Britain llad 11ocn t ~ u n c t l  t o  tllis grc:il 
problvin in Scottish qeology, begilininq nit11 
llicln~ill 1h i 8 ,  2nd folloned 1)y Callnn n!- aud 
i,:rpnoi tll, all of n llorii lab01 ed inde!jendently 

01' c,rcli other, but ni t l i  co~lcoidant  results. 
r 7dl ie i~  se1):iintc concln-ions. as nnilo~ulcetl from 
tin:(. to time. bllt inole 1'1111- in  188.3. ngreetl in  
>lion ins: tlint tile T ien s of Xurclliion ancl liis 
i 'o l lo~~ers 17 cre altogctlier iuntcna\?le, and 111 

disaccoid n it11 the f:icts of str:rtigr npll) . .kc-
cording t o  the  ieiull5 ol' tlle?c obser\cls ,  pn11- 
liilled coil! in ISh ' i ,  there arc  seen in tlie 
dl~glilnnd legion :III o l d c ~granitoicl o r  Lnrucn- 
tisn qneizs. c ~ n c ln younger seiies, coni i~~ti i ig  in 
large 1 ~ t  of tcncler %lay  gneisses nnd gr:Lnu- 
lites, n it11 niica. scl~is ts ,  wliicli are thc cllnrnc- 
teiistic roclia of t2!e I I i g h l n n d ~ ,  and ha7 e I~ccii 
ini iously named C p l ~ c r  Yehidinn. G I  mnpian, 
.iiicl Cnledoninn. Tiley a le  intlistiiiguishable 
fiom tlie jounqer pneisscs of thc Alps,  aitd 
from tlie Alontniban of Xorth America, to  
nrhlclr the7 vrere already referled in 1871. 'I'llc 
anconlhrn!t.ble snpcrpositio~l of tlie J ounqcr 
iipori the older gneissic series, :111cl the filct tllnt 
lie Ca~nhrian s t rata  i c ~ t  uncorif'oln~ably upon 

Loth, and nie  5 ounger tliall eithei,  a l e  nlso 
,!IOTTI~. Tllc exis tc~ice of glent parallel nortli 
2nd south fa~i l ts .  nit11 uptlilonrs on  theil east 
sides, bringing up  successively higher roclis ; 
the  fact that tllese faults pass into sigmoid 
f lexn~es ,  in n l ~ i c h  both the younger gnelis and 
oiie Cambi ian i ocks were involved ; and also 
that tlie younger gneiss is  made to overlie tlic 

[Vor,. V., No. 104. 

n c ~, nncl in the papers in tlie Geological mngu-
z i ~ z ~  11y Cxllctnn,~ nntl by S ( I ~the same year. 
I,:~p\i.orth, the latter entitlctl "L'lic s e c ~ e t  of 
the. Ilighlnnds,' besiiles n lnter one bv Cnlln- 
nny in the samc inngariile fhr X:ty, 1384, oil 
i'rogressi7-e rri~tnrno: l)llisin. A n  nbstrnct of 
these r( .s~~lts  mill be f'oui~~d in a cha l~ te r  on tlie 
p r o g r w w f  geoloyy, in tlie Sinithsonian report 
for 18X:i. 

The  p~~bl icn t ionoS these conclusions i ~ n -
pelled tlie geologicnl survey of G ~ e n t  B r ~ t a i n  
to  tlilect i ts  attention to the regio11 for tile pnr- 
pose of defc~icling, if possible. tile pre\ iously 
expresset-l opinions of tile ollici:xl geologists : 
nntl, after iilvestigations carried 011 in 188.; 
nilcl 1884, tllc coliclasions of tlie director, A .  
(:cikic. atltl of his as-ist:t~its,  Alcssrs. Peacli 
nnd Llor~lc.. alcl given ill ,Vcrt?ir.c? fhls Yov. 13, 
IhS-i, ant1 iepi  inled in tlic An~ercccribjoz~rnnl
of .\cic?ccc. for ,January. 1885. Therein, \I liilr 
~riniii~igiio specla1 reference t o  tlie results 
o1,tnined by  hi3 imniediate predcccssors. I:ciI<ie 
ahnndons entirely the ien a Ilitherto held hq-
liiiu in coiilmon n itli IdIurchiion aild Rninbay, 
nilil coilfirrlir those of IIiclis, Callan a)-, ailtl 
o i l i .  Tle miitcs that  lie 11:~s build tlie L B  


c~idcncc altogether o\  ern lielriiing against tile 
111)" arc1 succession which Illilrchison belie\ etl 
to  exist in S':lil~oll froin the base of tile Silnrian 
[C'nmbri:rn] s t rata  into a n  u p p e ~ .  conforni- 
:~l)lc series of scliists :inti gncisses," and acltls, 
'. tlint there is no longci :my evidence of a 
regnliir confolm:ik)lc pais:igc3 froin fbssilif'erous 
Siluiinil [C':~mbrintl] clnnrl~ites, shales, a i ~ d  
limcstoiies, upwards into c r j  stalline schists, 
\I hich were supposed to be mctamorpl~ic Silu- 
i ian setliincnts, must IJC frnnlily acln~ittctl." 
r 3P lie same co~icliisio~is are nlso reachecl hj- (:eiBie 
tlom tlie I e-e\:r~ui~intionsof iimilar sect iol~s in 
i<osssllil.e, p~.e~iouslg-  descrilsecl 13. llilliself in  
:icco~d:znce nitli  tlie ~ ~ i e n  T h es of I\Iurchisori. 
l)relilni~iaiyreport of' &lessrs. Peach nntl IIorne, 
nit11 a general sect io~i ,  explains the strnctruc 
i i i  complete theaccorcla~ice ~ ~ ~ t l i  s t a te~nents  
xlieadj- made 1sy late o b s e ~ v e l s ,  ns cxl)l:iined 
above. 

Geikic, in tlle pnper just citecl, calls attention 
to tlie laininatecl :~ntl sci i i~tose s t i ~ ~ c t ~ ~ r c  clevel-
oped by the  great prcssnre ancl fiictioii along 
the lines of inorement in the c1isl)lacecl gneis- 

1, latter disloc:itions, which n-ere accoinpanied sic ancl lior~iblendic roclii, and also to similar 
by a g rea t  tllrust from the  east,  throning both c~l~angesprodrlcecl by the same agency in cle- 
~ t ~ r i e sinto a sncceisio~i of folrls OJ crtnrned t o  
the west, giving the whole region a general 
eastern clip, -- n ere made apparent,  as  mnj' be 
seen in tlie yarions papers of Iliclrs, l~nrt lcn-  
larly that  in t h e  Quar te~lygeological jo1~rizn7 

trital rocks, such as  arliose in tliis region. Both 
of these structural alterations a l e  apl)aientlg 
iiiclucled by  (:ciliie under the heat1 of n liat lie 
calls n ' revional mctnniorpliisin.' This ,  lion -

b.
e r a ,  is n m1snl1plicntio1l of the telin, likely t o  

for May, 1583, with appenclecl 1,.notes Eon- co~lfiisc n11c1 ~nizlcncl the reader, siilce local 



JANUARY 30, 1885.] SCIENCE. 8 9 

structural changes induced by mechanical 
movements in ancient crystalline rocks have 
nothing in common with that mysterious 
process which has been supposed b}̂  the meta­
morphic school to generate similar crystalline 
rocks from non-crystalline sediments. As re­
gards the changes wrought by the same agency 
in detrital masses, it may be repeated that 
u the resemblances between primitive crystal­
line rocks and what we know to be detrital 
rocks, compressed, recemented, and often 
exhibiting interstitial minerals of secondary 
origin, are too slight and superficial to deceive 
the critical student, and disappear under mi­
croscopical investigation." 

The doctrine of a regional and progressive 
metamorphism as the origin of the crystalline 
rocks, which was very widely received a gener­
ation since, both in Europe and America, has 
within the last fourteen years become greatly 
discredited. In the Alps, where it was first 
seriously applied, as well as in Great Britain, 
it is now generally abandoned. Callaway 
wrote not long since, that u every case of 
supposed metamorphic Cambrian and Silurian 
has been invalidated by recent researches ;" 
and Bonney, now.president of the Geological 
society of London, declared, in 1883, that the 
hitherto accredited c c instances of metamor­
phism in Wales, and especially in Anglesea, 
in Cornwall, in Leicestershire, and in Worces­
tershire, have utterly broken down on careful 
s tudy," as had already been the case in the 
Alps, and, it may be added, in North America. 
The official geologists in Great Britain, repre­
senting the traditions of the old school, have, 
however, hitherto held to the Scottish High­
lands as their last stronghold, which they are 
now forced to abandon, — a substantial victory 
for rational geology. 

T. STERRY HUNT. 
Montreal, Jan. 10. 

THE BASIN OF THE CARIBBEAN. 

T H E U. S. hydrographic office having sent 
to the New-Orleans exposition, as part of its 
exhibit, a model of the Caribbean Sea, it will 
be interesting at this time to discuss the deep-
sea soundings taken by officers of the navy in 
the coast-survey steamer Blake, and in the fish-
commission steamer Albatross, from 1878 to 
1884, by means of which this model was con­
structed. 

Particular attention was called to this great 
basin in the coast-survey reports for 1880 and 
1881, and also in a paper read by the writer 

before the American Geographical Societty in 
the winter of 1882. 

It was not possible, however, to give the 
contour of the bed of this sea until the com­
pletion of the work of the Albatross last win­
ter. The data then obtained permitted the 
construction of the accompanying chart, which 
is a faithful representation of the model before 
mentioned, and by means of which it will be 
easy to draw attention to some of its most im­
portant features. 

During the cruise of the Challenger, it was 
demonstrated that in a submarine lake the tem­
perature is constant to the greatest depth, and 
the same as that of the ocean at the depth of 
the rim of the lake at its lowest or deepest 
point. 

The investigations of the temperature of the 
Gulf of Mexico by Commander Sigsbee, from 
1874 to 1878, had shown that below a depth 
of 800 fathoms the temperature is constant 
at 39 |° , which is the normal temperature of 
the ocean at that depth in the region of the 
Equatorial Current. It was evident, therefore, 
that the Caribbean Sea, from which the Gulf 
of Mexico receives its waters, must be enclosed 
by a rim which at its deepest part was 800 
fathoms below the surface. 

The purpose of the investigations of the 
Blake, during the time that I had the honor to 
command, was to verify the deduction thus 
made, and to determine the position and height 
of this rim, which limits the low temperature 
of the waters of the Gulf of Mexico. 

All the passages between the islands from 
Trinidad to Cuba were carefully sounded, and 
the existence and position of the rim definitely 
established. At the same time temperatures 
were taken both outside and inside the basin, 
and at the points of minimum depth. With 
one exception, however, the only place where 
the rim was sufficiently low to admit water of 
the required temperature (39^°) was in the 
windward passage. In all other places the 
depths on the rim were much less than 800 
fathoms. 

The exception noted was a narrow gully of 
1,100 fathoms, with a bottom temperature of 
38°, leading into a basin of 2,400 fathoms be­
tween Santa Cruz and St. Thomas ; this great 
depth also having a bottom temperature of 38°. 
As the temperature at 1,500 fathoms just south 
of Mona Passage was 39 |° , there could be no 
doubt of the existence of a rim from Santa 
Cruz to Puerto Pico. The Albatross, there­
fore, was directed to examine this locality, and, 
as was expected, found the ridge with 900 
fathoms on it at the greatest depth, and a least 


