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stinctuial changes inrluced by nieelianical 
mol-emeats in nncieiit crystalli~ie rocks 11n\ c 
nothing in collrlnon with that  mg-sterioui 
process n.hicli has bceii snpl?osed by the meta- 
rriorpllic school t o  generate siliiilar crystalline 
rocks from IIOII-cij stalline seclime~its. A s  re-
gards the ~ l i a n g c i  n ~ o n g h t  b? the same agency 
ill detritnl Innsscs. i t  may bc repe:tted that  
' &  tlie ~eseniblaiiceb bct~veen p l i i n i ~ i ~ e  crystal-
line rocks and ~ r l i : ~ t  n e  Bnon l o  l ~ e  cletiilal 
r o ~ l i s ,  c o ~ ~ ~ l ) r e s b e d ,  ieceniciitccl, :lad often 
exhikiting iiiterstitial mineral.: of secondar? 
oiigin, are too slight anil superficial to  decci\c 
the critical str~tleat,  and disappear uniler uii- 
croscol)ieal inrestigation." 

The  iloctriiie of a renional and progiessirc 
metamorpliisiii a s  the  origin of the cr? stallinc 
rocks, \T llich n a i  re ry  witlely i c c e i ~  ed a geiici-
atioii since, both in  14;urope ancl ,2nieiica, ha\ 
R itllin the last fourteen j ears I)r>come greatlx 
cliscredited. 111 the Allis, \v!ie~e it  n n s  first 
seiioilsly applied, xs well as  i n  Great  Britain. 
i t  is  n o ~ v  ge~icrallg- ahantlonetl. Callawnj-
wrote not long since, that  " every case of 
ir~l)posccl metamorphic Cambriail ancl Silurian 
has been inrnlirlnted by recent researches ;" 
ant1 Bonney, now piesident of tile Geological 
society of London, clecl:~red, in  11180, that  tlie 
hitherto accredited ' instances of metamor-
phism in K a l e s ,  ancl especially in  Anglesea, 
in Cornnrall, i11 l1cicestcrshirc, and in Worces- 
tershirc, ha\ e utterly 11roke11 don n on careful 
stncly," as  hacl already been the case in  the 
Alps, ancl, i t  may be adtlecl, it1 Korth ilmericn. 
T h e  official geologists in Great  Britain, repre- 
senting the traditions of the old school, ha\ e,  
liomevcr, hitherto held t o  tlie Scottisll l l igh- 
lancls as  their last stronghold, wliich they arc 
now forced t o  abandon, -a s11'r)stantial victor1 
for rational geology. 

'l'. h r r ~ r i i t ~I I u ~ T .  
hlonti cnl, .Ian 10. 

THE BAS7AT O F  T H E  C AR7BBE,l N.  

TIIE U. S. hydrographic ofice l l a r i~ ig  sent  
to  tlie Sew-Orleans exposition, a s  l)art of its 
exhibit, a riloclel of the Caribbean Sea, i t  will 
be interesting a t  this time to tliscuss the deep- 
sea soundings talieii by officers of tlie navy iu 
tlle coast-survey steamer Blake, and in the fish- 
cominission steamer Albatrois,  from 18'78 t o  
1884, by means of wliich this model was con-
structed. 

Particular attention was called t o  this grcat  
basin in  the coast-surrey reports fur 11180 and 
1881, ancl also in  a paper lead 11y the writer 

befole the ~ l m e ~ i e a i i  Geographical Society ill 
tile ninter  of 1582. 

I t  was not poi?il)le, howercr, to give the 
contoi~r  of tlic hcd of Ilii; bea ull:il tile com-
pletion of tlie nor!< of tlrc Albatio-? la i t  \ ~ ~ i i l -  
ter.  'L'he data  t l ~ c n  o\it:iiiicd perinittctl tile 
coastrnctioii of the at co!nl):li~j ing clittit, wliich 
is  a raithfnl rel)rewntctiun oi' tlic r~iodcl before 
mentioned, and i)\  1nc:~ns of R l i ici~ i~ will be 
e n s  to  (1r:lw r~ttclltizii lo s o n ~ eof its sirost im-
portant features. 

During the eiaise of' tile Cllnllenger, i t  n a. 
clcmonstrnted tliat ill a nubiiiniine 1::icl: the tein- 
peratare is constant to  the grcntci t  depth, :incl 
the sarne a s  illat o r  t!ic ocean a t  the cleptii of 
the  rill? of the lalre a t  its lowest or decl~est,  
point. 

The  investigatioiis of tlie temperntiire of tile 
Gulf of Xes ico  by Coillmnnrler Sig-,l~ee. from 
1Si.l to  :a1878, had sho~vn  that  h(>lo~v depth 
of 800 I'athoins tlie ten~peratnre is co i~s tan t  
a t  :39i0, ~vhicli id the iioiinal t eml~era tnrc  of 
tlle ocean a t  tliat depth in the rcgion of' the 
ISqnatorial Current. I t  was e\itleiit, therefore, 
tllat the  Carii~bcnn Sea,  from wliich tile Gulf 
of J les ico  r e c c i ~ e s  its waters, ninst b,. ellclosed 
by a, rim mllicli a t  i ts tlecpcst pa l t  was 800 
fatlio~ils bclon the surihce. 

'L'hc purpose of the in\,cstigations of tlie 
Blake, d~ i r ing  tlie t iwe that I hat1 the honor to  
conimancl, was t o  v c ~ i f y  the cletliiction thus 
n ~ a d c ,and to dctsrniino tile positio~i ancl height 
of tliis ritn, wiiicli lirnits tlic lo^^ temperature 
of the 11-atcrs o r  the Gulf of J lesico.  

All the passages b c t ~ ~ e e l l  tile i s la i id~  l;o~lz 
Triniclacl to  Cuba mere carefnlly sounded, niicl 
the cxistcnce and position of tlie rim clefinitely 
established. A t  the sanie time temperatures 
mere taken both outside and i~isitlc the  basin, 
and a t  tile points of miiiimu~n depth. W i t h  
one exception, howel er ,  tile only place mhcrc 
the rim was sufficiently low t o  admit water of 
the requirccl temycratnrc (3'3;') was 111 the  
~~inclmarclpassage. I n  all other places the 
clepths on the riin were much less than SO0 
fathoms. 

The  esccp t io~i  noted was a narrow gully of 
1,100 fathoms, with a bottom teinperature of 
38", leading illto a basin of 2,400 fathoms bc- 
tween Santa Crnz and S t .  Thomas ; this great  
depth also llaving a bottom temperature of 38". 
A s  tlic temperature a t  l,.500 h t h o m s  jnst south 
of Mona Passage mas 3'3i0, there could be no 
cloubt of the existence of a rim from hanta  
Crux to Puerto ltico. 'P'lie Albatross, tliere- 
fore, mas clircctccl to  examine this locality, and,  
a s  was expected, found the  ridge with 900 
fathoms on i t  : ~ ttire greatest i lept l~,  and a least 
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tei:rpci.at,i~t,c- of :i!iA " .  'k':li:: estuhlislierl tllc IZico to 131rti I\l:~titl, tllcnce 11enr1~ south to  ' l ' i i r ~  
co~~t i i lu i tyo:' ill!: rilra, n~i t l  coiiscqucntlj- t.he ;d:ltl. a i ~ d11it~11 1101 tli-weit tor\artls the Blon:~ 
Il,~il,llof ihi. ilctli~ctio~: ~ i~ndi :i;wm tllc cs:mli- P::ssaqt>. 'l'!it~s(~ lincs, ill c.olnleciion will1 tliat 
l ~ n s i o ~ iof the telrlpc3::itrir~~ 01' tile v~ltc21.s of t l ~ c  ~vllicllH1:11i n i t h  tlie i:lalLc f~oi i i  the is1:lnd of 
Gulf or iKcsico. I>oii~iuicato 13ii'tl I.l:~ntl. ailti b:l(>irt o  ?doi~ber- 

Th:rt pnrl, oi' ill(. I':t~,i!)!~e:ln !ic:i rvesl oi' tile ra t ,  cleally (I(,\elopetl :t it~bm:~rinc. ' l e ~  :reion 
IsInnc! oi' .:nll~:~ic.:i. nrlti tlie IPi:tli'o nntl 'itos:ili~!il i~c:~cl i i l~!~ a e a r l ~  parallel to  tlie north :lnd ~011th  
l~a?:ks,  ;vt,rt. ; l i ~ ~ ( > ~ ~ : ; i i l ~  iil the n.i~itc:r i.lniiiii from (>r:~nacln to ht .sotti~cic~d in:rii~ elinill of 
ui' 1880--81 : :I uti ;i i c .  i':nyilla 11 Islands n ~ l d  i lie 0'11risto1)hci : tlie tleptll on titis ridqe bei i~g 
7 '  
 ;\.tbt,:2 to i;c l)a~,t, 
rnai'ine exteiisio~iol'  r !re r:~ligc: rlulning L L I ~ I I ~  1 .5UO :xiid 2.000 fathoms 011 e:ich siilr. 
l d  ~ster iosi ,J k ~ i i ! ~  So~in(l of' :t sill)- cons iderah l~  less t11:iil 1 .OOO f'atlioi~is. \ ~ i t l l  

~ l ~ csoutll-caat sitlc of Cluii:~. 
fi~?nlctlint'ly soutir oi' tliuse partially sob-

lllctl'gc~l !)t':l!i.i v: l .R :lil iinlnellse tleel) \,alley. 
ext::ndiiig froln between i l i i l ) : ~:ir~tl J:llnnica ns  

far LLS the Gulf of' IlonClu~t~s.'rliis \ :t11c> is 
ilarronr a t  i ts pastern end, but 11iclens bet nee^^ 
the western end of .Tnrnnic:i and C:~l)e C ~ L .  
11 here the soiintliags weie :i,OO0 fatl~onls witliin 
ilfteeli mlle3 of C t ~ b a ,  and 2.800 fathoms n ,~ t l l i~ l  
twenty-ti\ e iriiles of Jtlinxico . 'L'l~is 1alley ib 
500 miles long, ~vitli  s n  a \  erage hrendtli of' 80 
miles. The glenlest depth was 3,428 ihthorns. 
just south of the Island o r  Grancl C a > m a ~ i .  
Bet~veen Jlisteiiosa Banli ancl Cllincliorlo 
Bailir. the ~o:ui~clingssrere iegular :it 2,500 
Sathoinh. Sort l l  of J l i s t c ~ i o s a  and Grancl 
Cayman, to t l i t ~  Isle of Pines n11c1 Cape San  
Antonio, tl:e wuncling3 n a c  gc\ner:tllj 6,500 
Sntlioms. ho iliuch for tile yestern Cnrih-
1~c:Lil. 

The  liilci o i  tlec\p-sea sou~iclings tnlicri b j  
l,ieiit.-Commaadcr 'I",~:~I-ICIirr tire Albatross last 
winter. were fitst"~oi11 tile e'lsl cr:ti oi' I'ncrto 

Fiorn tlie Bloiin l'assagc :L l i n ~\Y:ZS i ~ i i it o  
Los IPoqties. thence to  the ~naii~l:t~itl ,  :mtl t!len 
to  C'nt,nqo:~. 'rile s o ~ ~ l ~ t l i n g s  thissor~ th  of' 
c1l:iin oi'islands gave a g~e:ltcst tlcptil of' 1.0:;O 
Satllorni. iL line n7:rs run from C a ~ a q o a to 
I3e:lta lilalld. at tlie estrenlc soulli point of 
5 :~n to  Dolningo. Ai line was also r n ~ i  fro~ii 
i\Ior:tlit Cays, off the east end of ,Jnninicn. t o  
thc month of the Mapdalean l l i ~ei., and t l i ~ l i  
across t!ie 1tos:~liad Banks. 

r 7l l lese s e ~ e r a l  lilies s h o ~  a n  irnine~isc basin 
of i l e a r l ~  the same depth,  extentling from Santo 
1)omiago and Puerlo Rice to the sliores of 
the bpanisli Main, and over a n  area of niore 
tlian 200,000 square iniles, without any appnr- 
ellt ifiecyunlity of s ~ u f a c c ,  A line drawn from 
the r e s t  end of' Snnto I)olni~lgo to Cart a geria 
shows R depth of 6,200 fnthoriis. T h e  floor 
of the k~nsin the11 rises gracliially to  tile b n ~ l k s  
colinectirig the isl:lild of J:rmaicn with the 
31osquito Ennli. 

Tile basin is n feu linndretl fathoins (leeper 
in ils e n s t e ~ n  art, hilt riies t~hrnpt ly to the 
snbmarine e l e ~ n t i o n  previonsly met~tioned. A 
very reniurhable depression mill be observed in 
the Atlantic, liortli of' l'tierto Rico. Lient.-
Co~ilnlander Bromiison here obtaineil n cleptli 
of -1.361 fathoms. Additional sountlings will 
11r taken. 1~11en a vessel is a\rnilat)le. for more 
ilctails o~ er tlic ridge of r h i c h  Bird Islnncl 
forms :L part ; bnt tile general basil1 is prob- 
nhly corrcctlj portrayed. 

T h e  soundiiigs connecting tile islands ant1 
T nrioui banks, ant1 to  determine the t l e ~ t l l s  
of tlie \\ester11 Caribbean, have already beell 
~nacle in  ilctail. This worli, so  eminently wit11- 
111 tile nt,ovince of' the n a y .  and perSor111ed 
\\-it11 so  much sncccss by iinral officers, should 
be continuetl. :und T Iiope to  obtain many new 
soundings this snmmel 

The il~otlcl also shonrs tile elel ations of :tilj:~- 
cent sllores ancl islantla. ?'he liorizontal scale 
1s :is miles t o  thc iiicll : vertical, 6,000 feet or 
1.000 f:~tliolns t o  the inch. 'rlie latter,  though 
so ~ililcli diitortcd, was aeccssarj- to  give tiit: 

smaller elevations ant1 del)ressiour. 
Even wit11 tliis IC:LIP, tlie hlghryt ~ r ~ o n i ~ t a ,  



c~n tlic Istliirius o f  l'nnmnn TI :LS only oiie lialf- 
inch, and tlie ele\.ation of the rnilroacl lcss thau 
one-twentieth of an inclr. Again : tile moiln- 
tail1 of Santa &Iart:t, uenr Cartagciin, -:is 
i 7,000 feet, or iienrly three inclics in lici~lrt : 
]jut tile wllole gnvc rc1:ltive hciglits n hiclr coultl 
!la\ e betkri s l i o ~ ~ n  in no otlle~, n ny. 

.I. 1:.  13 \ I l l  l,l I I .  
1 I!> ci~~~z1'~~>11110fli<c, .I I , , .  1 1  

O x  tile afternoon of .Jail. 19 tlie (irst bnl-
loon ascent c ~ e rmade ill tliis c'ountry solelj 
in the iritc~est of inetcorology took l~lace at 
I'liilndclpliin, As tllc I)cginl~iiig of n sciics to 
he (xrriecl out strict11 for scientific purposes, it 
was ml event of no small importance. (+en. 
1Iaaen, chief signal-oflicer. K.S.A., recognizing 
tlie iinportnnce and \ralue of a niore complete 
lcnon~ledge of tllc lrpper atmosplicre. entered 
into a contr:ict some time ago nit11 the well- 
known aeronaut, 3Lr. S. *\. King, for n nuin- 
ber of ' trips to tllc cloudi,' an ascent to be 
mncle at  mly time on eight hoilrs' iioticc. 

iZltho~lgli the first balloon excursion for 
strictly scientific purposes niaile in America, 
Iliis mas by no means thc first on recorcl. 
Satumlly, very sooii after tlie iu~ent ion of the 
balloon, attempts were macle to iitilizc it in me- 
teorological investigations. Doubtless, tlie first 
ascents having this end in \,icw were madc hy 
Mr. Robinson, froin St. I'etersburg, at  the 
command of tlie cmpcl,or of Russia, in 1803 
and 1804 ; bnt it does not a11l)ear that an3 iin- 
portant results came from them. 011 Aug. 31, 
1804. Gax-1,ussac and Uiot ~nncle an ascrat, 
reaching a heiglit of thirteen thousand fcct ; 
and lnetcorologicnl ' were coin-obsc~r'a t '  lolls 
tnenccd after an elevation of se\en thousand 
feet had bcen passecl. 011 Sept. 13 of the 
same year, (:ay-I,ussac reached :l I>clight of 
twenty-three thoussn~d fcet, making n series of' 
most important ohservntioi~s, :lnd biii~ging air 
down from t l ~ a t  height, which, on being ana-
lyzed, mas found to hare t l ~ r  same constitution 
as that at  the surface. 

Not much seems to have beell done fioin 
that time until 1843, lien the Biitish associa- 
tioii for the advaneenlent of sciciice a1,pointed 
x committee and roted a sum of money for 
the parpose of csl)crimenting with cal)tive hal- 
loons. Althoagli the l\orli was contiiiried uncler 
aeveral committees, it was iiot very successful, 
owing, doubtless, to a laclc of skill in tile inan- 
agemeat of captive balloons. I11 l8jO Messrs. 
Bisio and Eurrsl made ascents i n  Fr:lnce for the 

111111jow of' inct eoi o1ogic:il stiicly, in n liicll i l n  ar 
plannecl to :isc~c.ntl to Iieiglits : r i  great 21s foity 
tlioosand. i'eclt. Tlrey did not succeecl, home\ el. 
in reaching greater elerntioili than had I~eeii 
:~ttnilied before, hut obtniiiecl i c i ~ ~ l t s  rerifiiiro 
i11 tile inai~r t l io~c of Gay-Lnsiac*. On on(, ol D. 

tlicse excnrsioi~s a11 elc\-ntion of twe~l t j  -tlirt,e 
tlio~i\alld fcct was rc:~cl~ecl ; :~ntl, iii addition to 
the. ~netc~orologicalnork, i n t c~  csting obsei \ a-
tio~iswere mncle oil l~olz~riention mrd otllcr opti- 
cal l)lienomenn. 

A series of' \el! iiul~orta~lt nsccnts n as 
m:rdc by 311.. \\'elsli of the I<cw ohscrvatory 
in Allanst. Octohcr. nncl November of 1852, i;l 
wliicli licighti e1arj  iag froin t ~ v e l ~  thonsand 
fwt  to t~veiity-three. tliousancl f'cct Trcrc reacl~c.tl. 
-1few j cars 1:ttci the interest of the British 

nssocintion ill tlic snbjcct mas renewecl. and 
culminated in the cclt~hratecl scrics of asceilts 
macle by Mr. (>laisher, the first being on July 
17, 1862. In tlieitk nscents the most coinpletc 
armngei~icnts were inacle fhr the study of tlic 
physics of tlie liiglter atmosi~l~cie,and the\-
n-ere remnrli-ably s~~ccessful. 

Since that time. scientific ballooning lias 
been carriecl on with great sncccss in France 
by Camille Flammarion, TI'.  I>e Fonville, and 
Gastoii Tissaaclicr. A coml)lctc aucl extremely 
interesting history of their work ( u p  to tllc 
date of its issue), together ~vitli that of 
('-laisher, is to be found in a volame entitlctl 

'L'ravels in the air.' by Jaines Glnishcr. 
The U. S,signal-sc,rvice lias had this subjcct 

under consiclcratior~ for sercral years. Pro-
fessor Abbe began in 1571 to collect meteoro- 
logical records made in balloons. I n  1572 tlir 
records of fifty ascents liad bcen tabulatc~l, 
studied, and v:lluable results obtained. I n  
1876 one tl~ousand small balloons were sent 
wi t l~  the Polaris expeclition, to be used in 
cletermiiling tlic heiglit of' the clouds ; but, 
owing to :ln unfortunate acciclent, they could 
iiot bc utilixetl. At ~ a r i o u s  times the chief 
sigirnl-officer has sent observers on hall0011 
t~cnrsioiis  wliich were madc for purposes other 
t11ai1 scientific. 

Tlie consiclcrable ccrtniaty with which the 
inor-ement of a storm call now be predictecl 
renclers it possible siicl desirable to make s j  s- 
tematic use of tlic balloon in the study of 
nuusnal atmosplieric conclitions, and the series 
of tiscents Just begun is plannccl nith that end 
in view. Among otlicr things, it is desired to 
clcterinine tlie difTcrcncc in tlie temperature 
gradient in well-defined ' liigli ' and well-clefincd 

low ' prcssi~res. Ii'or tliis purpose it is iicces- 
sn r j  to foretell the arrival of n particular 
atmospheric conclition nt Philaclelphia. from 
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