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vessels engaged i n  such woili have liad. Each  
gear  new improveme~lts h a r e  been made. T h e  
' trawl-wings,' first i~ltrodiiccd by us  in  1881, 
have been usccl with great success ; for they 
have brought up numerous free-s~vimming aui- 
mals from close to  the bottom, nhicli vonld 
not othel'wise have bccri taken. T h r  use of 
steel wire for sonncling, and of wire ropc for 
dredging, has  cnal?lcd us  to  obtain n much 
greater number of clredgings and temperature 
o't)scrvations than moult1 have been possible 
under the oltl system of using ropc, ehlsloyccl 

on  the Cllallellgcr. T h e  use of steel-
wire ropc for tlreiiging, first illvented by Mr. 
A. Agassiz, and very successftllly cmplo,~ cd 
by him on the Blake, has  pruvccl to be an 
improvement of 7-ery grcat value in  deep 
water. B y  its nsc there is  an irnmelise saving 
of time, ancl co~isequently a grcnt increase i n  
the  value of the results. A s  a n  illustration of 
the  rapidity with which dredging lias bccn 
done on the Fish IIawk by "sing the wire rope 
reeled upon :L large clrmn, I g i w  licre memo-
randa of the time required t o  makc a very 
succcssft~l haul. I n  640 fathoms, a t  station 
LTo. 1124, the large trawl was put over a t  4.29 
p.ar. ; i t  was on the bottom at 4.44, with 830 
fathoms of' rope ont ; commenced heaving i n  
a t  5 .17 ;  it  Tvas on dcclr a t  5.44 P.M. ; total 
time for the haul. 1 hour and 15 minutes. T h e  
net contaiiictl scvcraI barrels of speciinens, 
i~iclndinga grcat  number and large variety of 
fishes, ns wcll as  of all classes of invcrtel?rata, 
-probably more than 1.50 species altogether, 
many of t l i c~n  ncm. 

A t  all the localities that  we have examinccl, 
tlie temperature of thc water, both a t  the 
b o t t o n ~  ancl surf:lce, was taken, as  wcll as  tliet 
of the air. I n  many cases, scries of tcm-
perat~ircs  a t  various depths were also tal<cn. 
Mmiy other physical observations have also 
been made and rccordccl. Lists of the animals 
from each hall1 have been made ~ v i t h  care, and 
arrangccl in  tables, so far  as  the species h a r e  
bccn (letermined up  to date. 

So11th of New E~~glai lc l  the l)ottoni slopes 
very graclnally frorn the shore to  near the 
100-fathorn line, ~ l i i c h  is situatc~cl fiom SO to 
100 niiles frorn the mai~~lancl .  This broad, 
shallow belt foi.ms, the~efore ,  a nearly level, 
submarine plateau, with a gentle slope sea-
marcl. Beyoncl the 100-fathom line the I)ottom 
descends rapidly t o  more than 1,200 fathonis 
into tlic great oceaa-hasin, thns forming r?, 

rapidly sloping ba~l l i ,  nsuall? as steep as  thc 
slope of large mountains, and about as  high as  
M o ~ n i t  Waslii~igton, Xew I-Iampshire. This  is 
nrell shown by diagram 1, which illustrates the 

relative slope a t  sel,eral lines bf clreclging, aiicl 
the actual slope 7z'- of along the line n -0. 
W e  call this the Chlf  Stream slope, because 
i t  unilerlics the inner portion of the Gulf 
Stream all along our coast. froin Cape Hat -  
teras t o  Nova Scotia. I11 our explorations & 

chniige of positioii of lcss t l i a~ l  1 0  miles, tratls- 
verse to  the slope, iometinics msltlc a cliffer-
ence of inore than 3,500 feet i n  clepth. 

[To  be Co?rtirz.uetl 1 

THE rATI'ERflATrONAL FISHERIES 
EXHIBITION. 

IT is just thirty-two years, nearly the third 
part  of a cciitriry, since intcr~iational exhihi- 
tions mere inaugurated. T h e  ' Grea t  cxhibi- 
tion ' of 1831 marlis a n  eljoch in the history of 
E2ngland. I t  brought ~ v i t h  it  new aspirations 
for cnlture, and llc~v ~ilcthods of cclucatio~i in  
science pure and applied, ill the a r t s  aesthetic 
arid industrial, arousi~ig them to a new intcl- 
lcctoal life. " The  Great  exhibition of 1851," 
remarks a poptilal. novelist, a social philosopher 
a s  well, " did one grcat service for co~ul t ry  
people : i t  taught them Ilo~v easy i t  is to  ge t  
to  Lonclon, and. what a niine of wealth, espe- 
cially for after-mernory and purposes of con-
versation, exists in  that  big place." I t  gal-e 
them the grcat treasure-houses of South Ken- 
sington, ancl tlic snlallcr kindred mascums in 
all par ts  of the  LTnitccl IZiligcIotn. 

The  worlcl a t  largc has profited by the same 
experience, tliongh perhaps to n lcss degree. 
Every nation, almost every grcat  city, has  had 
its ' world's fairs,' and,  according to its capaci- 
ty ,  has  profited by their lessons. I t  is  donbtfril 
~vlicther we shall eTer see another universal 
cxhibitioli so extensive as  those of Philaclelpliia 
(1876),  of Vientla (1873),  and of Paris  (18G7). 
T h e  ideal has become too lofty ; ancl the exhi- 
bition of to-(la?, lilic the worker, mnst be de- 
~ o t e dt o  a specialty. T h e  fisheries exhibition, 
sooil to  open a t  Sontli IZensington, is as  nearly 
a s  possible upon the site of the exhibition of 
18.51, :~nd  covers precisely tlie saine area of 
g ro~uld; namely, twenty-one acres. I t  n~ould 
be instructive to  estimate how largc a n  extent  
of territory wonld be covrrecl b~ all exhibition 
ill which should be represented, with the ini- 
nuteness of to-clay, all the  divisio~ls of the 
classificatioil of 1851, -a classificatioil, which, 
for minuteness, comprehe~~siveness ,  and philo- 
sophical sxstem, has not since beer1 equallecl. 
A n  entire English shire wonlcl hardly suffice. 

Special exhibitions h a r e  probably cntirely 
superseded those of general scope, and their 
llumber is yearly increasing. I n  one year, re- 
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cently, the governmelit of Anstria .participated 
in fifteen. Amsterclam, Zurich, Lisbon, I iam-
burg, Vienna, Alnclras, arid Tokio, aiiiong oth- 
ers,  ha7 e exhibitions of varying scope now in 
progress, or soon t o  open. 

The  fisheries exhibition is an iastitntioii a t  
the succeis of ~r l i ich even tlie most sanguine 
seem t o  be astonishecl. IYo one has yet  pro- 
pounded a theory ~ ~ h i c h  explains satisfactorily 
tlie reason why these csliibitioiis succeed, yet  
succeed they (lo, p e r l ~ a p s  more fr~lly than 
special exhibitions of any other liind ; anti, 
moreover, they seem t o  enlist tlie iiitcrest of 
:i larger n ~ u n b e r  of' scientific nlorlcers than d o  
otlier cshihitions, though, of course, the elec- 
trical, geographical, aricl meteorological eshibi- 
t iom a l e  attractive i11 a higher degree to  the 
studelits of those i n d i ~  iclonl specialties. 

T h e  Uerlin fisheries exhibition of 1880 n:ls 
l a r g e l ~  under the control of specialists in 
science. Among its most active snpporters 
n ere men lilie Virchon-, Peters, Jlnqnus, 
IIilgendorf, T)olirii, Illohins, Von Siebolcl, 
Nitsche, Oscar bch~niclt, 11. A. Aleyer, TVitt- 
macli, aiicl J i g e r ,  almost all of nhoin mere on 
the board of d i ~  ection ; while, a s  commissioii- 
ers aiicl jurors, Stnly sent  Targioni-'l'ozzetti, 
Giglioli, Ilicchiardi, Pavesi, Vincigncrra, and 
( 'aranni,  i11 short,  1111 her marine zodlogists ; 
Bol~emia,  Fiitscli ; Deninark, Lntlien ; Russia, 
D e  Solslcy n ~ i d  Grimm ; Norn ay. Itansch arid 
Collet : iu1cl S ~ e c l e i i ,  b n ~ i t t ,  Tliorel, ant1 3Ialin. 
I t  is not difficult t o  unclerstancl ~ \ h y  a states- 
man,  tliplo~patist, ancl political economist like 
Professor T'ircliow shoulcl be nilling to give 
1111 his d q s  anel i~igllts for two inonths to coin- 
inittee and jury meetings, tvheii i t  is  remein- 
heres1 how much stress Germanj  places upon 
all which relates t o  the footl-supply aild tlie 
economy of all natural resources ; but other in- 
terests rn~lat 11a\ e inlioencecl men like Von 
Siehold and Petels.  

A similar array of iinnles known to scieiice 
appeari  in the pros1,ectos of tlie London es -  
illbition. A m o r ~ g  tlie vice-presiclents are the 
Dulie of A r g l l ,  Lord TI-alsingham, Sir John  
Lubbocli, Professor IInxley, Dr .  Gunther, ancl 
Air. Sl~ottiswoode. several of nhom,  together 
with l'rofessor F loner ,  Alr. Robert 11. Scott,  
Sir Philip CunlifYe fen-en, nncl J l r .  Sa t  ille Kent ,  
are  inembers of the general committee. I t  
seems a little remarkable, lro~vever, to see the 
name of tlie presiclent of the 12oyal society 
staiicling a t  the very tail of the list of rice- 
presidents, follon ecl oiily by '. T h e  prinie war- 
den ,  wardens, ancl court of assistants,  of the 
fishmongers company." A t  the otlicr extreme 

James  l<ussell Lore l l ,  Esq . ,  is also a ice-
president, his name s tn~l t l i~ ig  between those of 
the L)ulie of TTTestminster and the Marquess 
of S a l i s b u r ~ .  

Amorig the foreign conlmissioners are  Prof. 
F. A. Siiiitt of Stocliholln, ZZ. Trybom of 
Il,nrid, aiicl Dr .  n l a l ~ n  of Gothenburg, Professor 
D e  Solsliy of S t .  I'etcrshorg, Professor 1Iu-
brecht and Baron Von H e r t  of IJtrecht, Pro-  
fessor Giglioli of Florence, Professor Nitsclie 
of Tharanclt, a11c1 Dr .  JI. Lindeman of Bremen. 
Surgeon-Gcn. Francis T h y  is acting as  coin-
missioner fbr India. 

Ail e x n m i ~ ~ a t i o n  of the classificatio~l of the 
exhibition discloses the iiature of tlie tie which 
binds together tlie ~ a r i e c l  interests representecl 
in the lists of names which have been quoted. 
T h e  ethnologist ancl tlie mechanician, as  uel l  
as  the fisherrnail. are coricerriecl in the ' fishiiig-
gear a11c1 the fishing-craft of' all i~atioris : ' the 
nicteorologist ancl the  pharologist, as  well as  
the pl~ilanthropist,  in  the ' life-saving appara- 
tus  of all liincls ; ' tlie pllysicist, as  well a s  the 
navigator, in  the L L  compasses, barometers, tele- 
scopes, lights, lamps, fog-horns, systellls of 
signallii~g, electric lights, lamiiious l ~ a i n t  aild 
other equipments of fishing-vessels," ancl in  
" methods of co~nmnnication from the shore 
to  lightships ancl fishing-fleets by submarine 
cables, teleplione, or other means of signal-
ling ; " wliile tlie geographer ancl geologist firicl 
something to interest t l ien~ in the charts ailcl 
relief-inoclels of the ocean aiid its bottom. T h e  
chemist, tlle sanitarian aild physiologist, as  well 
as  the merchant, transporter, : ~ n d  11ianuf:ic- 
turer,  are  torrched by the section which illas- 
trates the p re l~ara t io~l ,  preservation, aiiil atiliza- 
tioii of fish, and the foocl, apparel, ancl dwellings 
of the fisliermeii. T h e  j ~ u i s t ,  the statesman, 
and the historian nlay study the '' History ancl 
literature of fishing, fis11ei.y-laws, and fish-coin- 
~nerce . "  Biologists of every class must study 
classes IV .  aiicl V. ; for the word ' fish' is 
hronclly interpreted, and is lielcl to  signify a n y  
crentnre living i11 the waters : to  wit, a s  enu- 
meratecl, ( 1 ,  Algae, to  be arrmgecl under gen- 
e i a  aiicl species, with localities appendecl ; b, 
sponges in tlieir naturnl s ta te  ; c. corals in  their 
natural s ta te ,  polyps, jellj-fish, etc. ; cl ,  eiito-
zon and epizoa ; e,  mol1nsc:t of all liincls ; j; 
star-fishes, sea-urchins, holothuriaiis ; g. wornis 
used for bait, or noxious ; leechei, etc. ; 73, per-
fect insects, ancl larvae of insects, ~ t l l i ch  a re  
tlestroj ers of spawn, or serve a s  foocl for fish ; 
i ,  crnstncea of all kinds ; k , fisli of all kirlcls ; I ,  
reptiles, such as  tortoises, turtles, terrapins, lis- 
ards ,  serpents, frogs, newts, etc. ; na, aquatic 

is  placed H. 1:. 11. the 1)nlie of I~~dii lburgh.  and  other birds hostile to  fish o r  fishing; TL, 
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aquatic ancl amphibians mammalin (otters,  
seals, whales, e tc . ) ,  and others tlctrirneiital to  
fish. A s  if this were not sufficiently catholic, 
division 40 is a t rap to  catch a n y  interests not 
already retained. I t  is clcfillecl as  follows, un- 
der  the head ' scientific investigation : ' pllysi-
co-chemical invcstigatioli into those qualities 
of salt  and fresh v a t e r  which a f e c t  aquatic 
animals ; i~l~rest igat ionof the bottoln of tlie sea 
and of lakes, shown by  saml)les ; aquatic plants 
in relation to  fishing, etc. ; researches into the 
aquatic fauna (:inirnals of the era1 classes s e ~  
preserved in alcohol, or prel)ared, e tc . )  ; appa-
ratus  and implements used in such researclics. 

Ten  of the twenty-three sol!jects anuonnccd 
for  the e s s q s  are  purely biological, and many 
of the others can be  hnnclletl only by scientific 
investigators. 

The  fisheries exhibitions of to-clay are  there- 
fore more than their names would seem to 
indicate. P e r l ~ a p s  they might no re appropri-
ately be called hydrological exhibitiol~s. Their 
scope has inereasecl as  tliey have,become more 
popular. The  first, held a t  Amstel (lam in 1861, 
was much less aml~itious. Others followed a t  
Bergen, Norway (1865), klrcachon, France 
(186(i), Bologne (1866) , 'L'he I I a g ~ l e  (1857), 
Aarlinns. Denmark (1 867) ,  Vienna (1867),  
Gothenburg, Sweden (18137), I I a r r e  (1868),  
Naples (1871) ,Berlin, Lonclon (1878) ; :ind 
in Berlin, in  1980, the climax was apparently 
reached in a display, which, for extent and 
completeness, no one supposed woulcl ever be 
surpassed. Great  Britain llas since had eshi-  
bitions a t  Edinb~lrgli,  Norwich, ancl Tyne-
mo11tl1; and attention of the whole nation is 
now concentrated apon the exhibition nrhicll 
is  t o  be openecl by the Queen on the 12th. It 
is generally admitted that  i t  is the most impor- 
tant  exhibition held here since the Great  ex-
hibition of 1851. 'Twenty-five nations and 
colonies are  represented. I n  the catalogues 
and in the  annonncements the place of h011or 
is give11 to the United States  ; and the oficers 
d o  not hesitate t o  aclmit that  tlie success of  
the affair was largely assured by the prompt 
and liberal action of our government, -action 
which may he regarcled as ,  in part,  a n  ac-
linowleclgment of the very g-encroos rnanner 
in which England participated in our own ex- 
hibition in  Philadelphia in  1876. 
Sontli I<enilrigton, M n j  1. G. BROJVNGOODE. 

THE WEDGE-PHOTOJfE TE R. 
THISinstrument has been attracting con-

siderable attention cloring tlie last yenr, and 
has been espeeiallj  studied by Professor Pritch- 

arcl of Oxford ancl Professor Picliering of 
Harrarcl, t o  each of whom v e  owe a form of 
the instrun~ent .  It depends for its eniciency 
on  the accurate observation of the time of 
extinction of tlie light of a s tar  ; aiicl as  i t  is 
ericlent illat the various sources of error in  
photometric morli -moonlight, the s tate  of 
the a t n i o s p l ~ e ~ e ,the condition of the e j  e s  
of the obser~rcr, the posi t io~i  of observation, 
whether t1i:it of comfort or coiistraint -mould 
affect a faint point of light near extinguish-
inelit more than they ~voulcl the brighter lights 
used in other photometric methods, any  con-
tribution t o  the question of the accuracy t o  
be  expected from the weclge-photometer may 
be  of interest. 

The  instrument employed by me is  of tlie 
form suggwtecl by Professor Picliering. I t  
mas mncle by  n l r .  J. G Y U I I ~ T Vof Kew P o r k .  
and seems to be very good worli. I t  consists 
of a wedge of London smoke glass an inch 
sqoare, and abont a twentieth of a n  inch thick: 
a t  i ts  blunt eclge, a large low-power ~ o s i t i ~ r e  
exe-piece, and a special adapter,  and is a very 
conrenient plioto~neter to  use. T h e  color of 
the wetlge is deep enough to g i r e  one magni- 
tude of the ordina~,y scale of the brigliter s tars  
for each fire seconds in  the time of extinction 
a t  the equator. 

F o r  the study of the accuracy of obser-
\at ion with t h ~ s  instrument, 1 selcctecl tlie 
Dnrctimasterong star 2P0.2164, of which Ar- 
gelander puts  tlie magnitntle a t  2.3. I n  obser- 
vation I took alternale observations on this,  
and tlie s tar  t o  be compared with it ,  until  I 
had five for each s tar ,  which I called a set of 
observations. B y  this metliocl I made the con- 
ditions of obserration a s  nearly a s  possible 
the same for the two stars.  and thus the cliffer- 
ence i n  their tinie of extinction nearly free from 
error. 

3x5' comparisons nTere made chiefly with the 
star D ~ u . e h m ~ ~ s t e r u n g  of tlie cata-22O.2163 
logned magnitude 8.8. Between -4pril 2 and  
April 29 I rnade twenty-eight sets  of observa- 
tions on the two stars.  T h e  difference in their 
time of est inct io~l  varied from 19.1 secontls t o  
21.6 seconcls ; approximating, hovve~~er,  pretty 
closely to  the mean 20.6 seconc!~, of ~vllich 
the probable error was f0.09 in seconds, equiv- 
alent to  k 0 . 0 1 2  in magnitudes. Tlic mean 
error of a single set  of o b s e r ~ ~ a t i o n s  is 1 0 . 6 8  
seconds, or f0.12 magnitudes. A series of 
four sets of comparisons of s tar  21'. 2156 gave 
a mean error of 1 0 . 6 8 ,  and a probable error 
of 1 0 . 2 8  ; a ~ ~ dseries of five sets wit11a 
21°.2156 gave f0.83 and f0.24, in  both cases 
in  seconcls. 


