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the llrgent request of the committee, and by 
permission of the Austrian government, he 
remains a fen. months to atteiicl to the print- 
ing of important papers, which nil1 alq)ear in 
the ]lest ~-olulne of the Truvn.r~.i:et mdmoires 
of the bureau, and to superintend the acljjast- 
melit of tlie nen- universal comparator. 

I n  tlie latter part of 1881 the liingcloni of 
Roumania expressed a desire to subscribe to 
tlie regulations of the intern:~tional commission, 
and is now nu~nberetl alnong the states repre- 
sentecl in that body. The ~neti ic s j  stein is norv 
used in all official transactions in Roumania ; 
ancl on 1854, its use will the 1st of J a ~ ~ u a r y ,  
become compulsory throtigliout the Iringclom. 

RECENT EXPLORATIONS IN T H E  RE-
GION O F  T H E  GlJLF STRBAdl OFF TIlE 
BASTERN COAST OF TIIE UIVIY'EL) 
STATES ZY il'llh' U .  S. FISH-COMMIS-
SION.1 

1. Introductory. 
~ I , T I I O ~  several extended surveys along c,lr 

the region of the Gulf Stream hacl been made 
by the officers of the U. S. coast-survey since 
1844, 110 systematic clrcdgi~ig had been done 
along its course, north of Florida, until 1850. 
During the previous surveys, large numbers 
of bottom samples had been saved. Sorile of 
these were studiecl inany years ago by P1.ofessor 
Bailey, and later by $11.. L.  F. cle Pourtal6s. 
3Ia1iy of the Foraminifera and other micro-
scopic forms have been clescribecl by them. A 
few snlall shells from the same sourcc were 
dcscriheil by Dr. A. A. Goulcl in 1562. These 
investigations gave a general iclea of the nature 
of the materials of the bottom ancl the clepth, 
but many errors existed in the earlier surveys 
in the tleter~ninations of temperature, and in 
lllany cases the recorded depths were unre-
liable. Tlie extensive snrvexs macle by the 
Blake, since 1880, have heen condnctecl nith 
much better apparatus and greater accuracy. 

The real character of the fauna inhabiting 
the bottorn beneath the Gull' Stream, OR ollr 
coast, \\--as co~npletely unliuo~vn until 1580, 
when nunlerolis and successft~l rdredgings were 
inacle, first, by hlr. Alexander Agassiz. on the 
coast-survey steamer BlaBe (J. It. Sartlett, 
U.S.K., commanding), and, later in the sea-
son, by the U. S. fish-commission party, on tlie 
Fish Hitn l i .  The Challenger, on her celebrated 

1 Thir article is published by p e r m i x q i o n  of the 1 ' .  S.fish. 
C O ~ ~ I R R I O ~ .  

lo jage ,  made a line of clrcdgings fro111 Ber- 
mutla tol\:~~cl K e ~ v  P o r k ;  but, on apljroach-
ing 0111' coast, she tllrnccl nortl;~v:wcl, and went 
to I-Ialifax. IIer station ncarest to oar coast 
nas  abolit 1GU ~niles off' S e ~ y  TorB, in 1,240 
fathoms. This is much fa~tl ier  off tile coast 
tlian any of the fish-co~i~inission tlletlgings, t~11c1 
o ~ ~ t s i d e  slope, The few ciredg- the Gulf S t r c ~ n l  
ings macle by the Challc~rgcr off Ilnlifas were 
1):~tly on the shal lo~~-  fishing-hanlis (Le IIa\ e 
bank),  and partly ill the tleep water of tlle 
Atlatitic 1)asiu. 1 2 ~ -mere chance, therefore, the 
Challenger missed the cliscor of the exceecl- 
ingly rich ancl varied deep-water fauna that is 
now known to occupj tile Gulf Stream slope all 
along our coast. I n  I872 one hanl was made 
b j  hlessrs. 8.I. Smitl~ ancl 0. I Ia~ger ,on tlle 
Baclle, in 430 ft~thoms, south of Geo~ge 's  bank, 
on this slope ; but it happened to be on a 
comparati\elj barren spot. I11 IS77 the U. S .  
fish-cornmission party dredged on the nortll- 
marc1 contintiation of the slope, about 120 
lniles south of Ilalifax, in 90 and 190 fa tho~~i s  ; 
but the bottom n as of b:trl en gravel, and the 
results meagre and unsatisfactorx. I11 that 
region the cold currents are rapid, and the 
slope of the bottoni is esceeclinglj steep. mnli- 
ing the dredging yery clifkicult. In  1550 31r. 
A. Agassiz, while on the Blalie, macle several 
lines of clreclgings off our eastern coast, cross- 
ing the Gulf Stream slope. The inost ~011th- 
ern of these were off the Chrolina coasts, ancl 
the most norther11 stations were just sonth of 
George's bank. These ilrerlgings extended 
from shallow \tater lo 1.632 fathoms. Tile 
Blalie 11as f u ~  nisheil with excellent apparatus 
for so~~nd iug  cl~edging, t e ~ n ~ e r a t u r e  and de-
terminations, etc. The officers of the Rlnlie 
sectired by this exploration a large amount 
of reliable physical data : and 311. Agassiz 
obtained very interesting collections, inc.lud-
ing large numbers of nelr forn~s of animal life, 
many of which have alrcadj bee11 clescribetl 
in the bulletin of the Museum of coinpalatire 
zoology. 

Later in the season of 1880, the 1:. S. fish-
comrllission dreclging-party, lunrler the direction 
of the writer, made its first expedition to the 
Gulf Stream slope in the steamer Fish F-Iawl-~ 
(Lieut. Z. L. Tanner cornmanciing). The 
region visited was ai)ont 75 to 80 miles sotltll 
of illnrtha's TTinevarcl. in 6.3 to 192 fathoms. 
On Sept. 4. n~hen'this grol~ncl mas f i ~ s t  Tisited 
by us, a long tlay n as spent in tlreclging ancl 
trawling, and nit11 marl ellous results. The 
bottom was found to be occupiec? hy an ex-
ceeclingly ~ i c h  ailil ai)nndant 'tuna, inclnJing 
great nunlhers of new ant1 strange forms of 
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animals belongiiig to nearly all tile marine or- 
ders. Marly fiihcs nerer before taken on our 
coast were secnrecl. Thousaiicls of beautiful 
anc1 ~~nclrscribecl star-fishes of many species, 
with rariecl shapes aiitl colors, encuniberecl our 
deck. Crabs and shrimps of strange liillds, 
some of tlieln of large size, ere talrcn by 
tlioiisands. Suiilerons new and c~lrious species 

though aided by the oEcers ancl sailors of the 
steainer. who shared more or less in our en-
thnsiasin. - fro111 daylight in the morning till 
late at iiigllt, to preserve ~vhat  r e  had se-
cured. notnithstancling we threw :xwav Inany 
thonsniicls of dnplicates. Sollie idea of the 
richness of this fauna, n~iil of tile abl~ndance 
of life on the bottom i11 this region, may be 

3Ia1. I. -Southern coast of New England to tlie Gulf Stream slope, s l i o ~ i ~ i g  lines of deptli and the posi- 
tions of the principal dredging-stations of the U. S. fish-cornmission, 1571, 1874, 1875, 1850-81. The crosses 
( f )indicate dredging-stations, part of which are acconlpsrlied by their serial numbers corresl>onding to 
t l ~ erecords and published lists. Those bearing numbers between 301) and 347 were occupied by tho Dlalre 
in 1880. 

of shells, some of theill very beautifill ; bushels 
of large anti hrilliaiitly colorecl sea-anemones, 
several of thein over a foot across, and most 
of then1 previously ~uikilowii ; ~ i t hsea-l~eiis 
:~nd corals of e1cg:tnt forms a i ~ d  colors,-mere 
amorlg the more conspicuous treasures secnrecl 
on that ever memora1)le day. So successf~ll 
were me. that it reqnirecl the rnost diligent ai l~l  
devotecl labor on the part of our entire party,- 

gatl~ered from tlie fact that it required about 
fire barrels of alcoliol to preserve tlie portion 
of the catcli that Tve sa~recl on this one clay, 
ancl a silnilar c mount n-as used by ns on ra-
rious subseqnent trips in a single claj-. 011 

our first da r  eight hauls ere rnacle. mostly 
with a large beam-tran-I. Tliere nas  a verx 
heavy swell, due to a violent c\ cloiie that had 
prevaileil fartller south a, few cia! s before. 
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Uilcler tliclse circumstances, the clreclgilig alicl 
the care of the specimens n-ere nnusuallg- tire- 
some : otlierlvise onr enthusiasm n-ould, per- 

FIG.1.-The beam-trawl. Tlie length of the 
beam. a,u, varies from 12 to 15 feet in those used by 
us. Tlle height of the iron runners, b, b, supporting 
the beam, varies from 2-1 to 30 inclies; the length of 
tlie net, d , from 23 to 35 feet or more. Tlle pockets, e, 
~ ~ i t h i nthe net, arc to prevent the escape of fishes. 
r ,l l le  drag-rope, c ,  c, is ~ e i g b t e d  with lead sinkers. 

haps, not l i a ~ e  allowed us to retire. elell at 
midnight. But :i tone11 of gentline sensickness 
will dampeii the ardor even of the most rnthu- 
siastic natoralists ~~rllell hnnclretls of I I ~ T Vand 
strange species are before them. 

This firbt trip ha^ ing been so successf~~l, tn o 
otliers n ere nlacle, late1 in the season, to other 
parts of tlie slope, in cleptlis langillg fiom 85 
to  300 fathoms. liCacll trip yrovetl eclc~ally 
proiinctive. aiid ndclecl many species to the 
long list of discove~ies. 

111 1880 tile headquarters of tlie iisli-corn- 
mission mere a t  Kenport, R.1. ; l ~ u t  in IS81 
ancl 1882 the! weie at TJTood's 11011, Alass., 
TT here a 1al)oratory hat1 already been fitted u p  
in 157.5. I n  1881 and 1588 the exploration 
of the Gulf Stream slope Tas continued, when- 
ever tlie neathe1 n7as sufricientlj fa~orable  to 
ptnnit  us to ria lie a trip in tlie Fish llanlc 
n-ltliout too m11cl1 risk. 

The steniner Fish IIanli, ni th ~ h i c h  we 
have cslAorecl this region clnring the past tlirce 
seasons, Trns built ptllticularl> for use in the 
liatclii~rg of siia(1-eggs in tlie ~noutkls of slial- 
lon r i ~  els, and was therefore not itclaptecl for 
service a t  sea, ui~lcss in fine ~ ~ e a t l i c r .  A n~uch  
larger iron stcnmcr -the Albatross, of 1,000 
tons -has reac'ntl for tile use of1)eell b ~ ~ i l l  
the fisli-cominissio~i, anil is non- being fitted 
up espressly for clecp-sea sen  ice, for TIhich 
she vill lie in every respect nell aclaptcd, and 
n ill liave tlie hest eqaipment 110s-ible for sllcll 
iu~estigatioiis a t  all clcpths. The examiaa- 

700 f t~ t l~oms has, therefore, been deferred until 
the colilpletioi~ of the Albatross. 

I n  acldition to the three trips inatle in 1880. 
seven trip5 mere made by 11s in lhSl  f i o ~ n  
Woocl's 1x011, ancl in 188% fi\ e tlsil)s. L)l~ril~g 
tlicse fifteen trips, on cncll of T T ~ ~ I I L ' ~  single2% 

entire c l : ~ ~  usually einl)lo-ed in drcclging. T? ns 
n e  oecul~icil about 113 .tatioiii. At  nearlj 
all these st:itioiis Jye used a large beam-trnnl 
of impro~~ed  (fig. 1 ) .  :Lfewcoi~struetioi~ I n  

F I G .2. -The lake-dredge rigged for use. The 
iron fraine carrging the teeth, d ,  is about 3 feeln ide; 
the teeth, about a fool long. Tile frame, a,carrying 
the net, b, is 4 feet long; c is a canvas bag to pro- 
tect the net. 

instances we nsed a large ralie-dredge (fig..2 ) .  
tion of the bottom beyoncl the depth of a b o ~ ~ t  On every trip fine surface-nets, or iow~ng-
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nets (fig. 3 ) ,  were used to captnre free-
swimming anim:~ls, whenever the motion of 
the steamer was sufficiently slow to permit 

FIG.3. -The towing-net, in tllc position that  it 
talies wl~ile in use, half buried beneatl; the su~.face of 
t,he water. Those used by us are mostly 10 to 14 
irlclles in diameter. 

this mode of collecting. I n  these towing-nets, 
aud in long-hanclled dip-nets, we secarecl a 
great variety of pel:~gic creatures, such as 
jelly-fishes. Sal l~a ,  Sagitta, vario~is small Crus- 
tacea, and especiallg. large numbers of Ento- 
mostraca. 

Onr clredgings in this regiou now coyer a belt 
about 160 miles long, east and west, anti abo~l t  
10 to 25 miles wide. Tlie most eastern stations 
are south-cast of Cape Cod ; the ~llost vestern 
are south of Long Islancl. They are mostly 
between 80 and 110 niiles from the coast-line of 
soutllern New El~glaucl (see map, p. 444). The 

regular mork of the party clnring the season, 
Capt. Tanner rnade a special trip to the Gulf 
Stream slope, otf Chesapeake Bay. in 1880, 
ant1 another off Delaware Bay in 1881. On 
both of these occasions ~ a l n a b l e  collections 
mere inade, aiid aclclitional data in regard 
to the depth and temperature were obtainecl. 
IIe occ~ipiccl se\ en stations, in 18 to 300 fath- 
oms, in 1880 ; and eight stations, in 104 to 
435 fathoms, in 1881. These dredgings shorn 
the direct solith~varcl continnution or the in- 
shore colcl belt, ancl the varm belt outside of 
it,  as well as the cold deep-water belt, wit11 
bat little change in the b t n ~ a  of each. 

2. Physical features of the region. 

T l ~ etotal number of species of anin~als al- 
ready obtained bg- us rrom cleep water in this 
area is not less than 800. The number already 
idenbifiecl or described, and entered on om. 
lists of the fauna, is  :%bout 650. This nn~nber  
includes neither the Foraminifera nor the E n -
tomostlaca, mllich are ilnmeroos, 2nd but fern 
of the sponges. Of this list, less than one-
half were k11o~vn on our coast before 1880. 
and a large nmnber mere entirely unlino~vn 
to science. Of fishes there are, perhaps, '70 
spccies. Of the whole number, already deter- 
mined, abo~l t  265 are Ilfollnsca, including 1L 

Y r ~ a ~ a a r  illastrate the relative slope or profile of llre bottom, from the shore to the Gnlf Stream 1. -To 
slope, and across portions of the slope in several lines. Vertical to horizontal scale, 1: 860. The line 11'-o' 
shows the actual slope along the line )z- o. The vertical shatiing indicates the position of the compara- 
tively warm water, both of the surface nnil of the Gulf Stre, ln~; obl~que shading to the ]sight indicates the 
cold water of the sliallow plateau; oblique to the left, the cold \vatel. of the greater depths. 

depths are ~nostly between 65 and '700 fathoms. 
l'robnbly no other eqi~all!- large part of the 
ocean basin, in similar tlepths. has been Inore 
fully esanlinecl than this. I11 acldition to the 

Cephalol~oda; 90 are Crnstacea : 60. Echino- 
clermsta : 35, Anthozoa ; and 6.5, Annelids. 

The al~paratus nsetl 011 the Fish IIamlc has 
been better in many respects thaii i11o~t other 
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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- 


