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Fisheries Notice No. 16.

M IN ISTR Y  OF A G RICU LTU RE AND F ISH E R IE S .

In  connection w ith researches upon the  life  h ab its  of the  
im p o rta n t food fish in  th e  sea, an d  upon th e  varia tio n s in  
abundance of these fish from  year to  y ear as ind icated  by the  
success or otherw ise of th e  fisheries, i t  is necessary th a t  as much 
as possible should be known abou t the  ac tua l w aters in  which 
the  fish live, an d  p articu la rly  ab o u t th e  m ovem ents of these 
w aters.

The s tudy  of cu rren ts  is indeed of p rim ary  im portance in 
fishery research. M ost fish have eggs and  la rvae  w hich float 
freely  in  th e  w ater and  are  ca rried  passively by th e  cu rre n ts  ; 
th e  fa te  of th e  baby  fish depends very largely  upon  w here they  
are d rifted . I t  is  possible th a t  th e  big v aria tio n s in  abundance 
w hich occur in  most fisheries m ay be linked u p  w ith  changes in  
the  norm al course of th e  cu rren ts  w hich affect th e  norm al d is­
tr ib u tio n  of th e  fry . I n  th e ir  m igrations fo r feeding or 
spaw ning, th e  la rg e r fish are ap p a ren tly  guided by the  
c u rre n ts ; m ost fish move u p -cu rre n t tow ards th e ir  spaw ning 
places, from  which th e  eggs and  la rvae  are d is trib u ted  down- 
cu rren t.

D irec t researches on the  w ate r m ovem ents in  shallow seas 
are carried  o u t alm ost en tire ly  by two m ethods. I n  some cases 
use is m ade of special in stru m en ts  called cu rren t-m eters. 
These a re  very  sim ilar to  th e  a p p a ra tu s  em ployed to  m easure 
th e  r a te  and  d irection  of w ind. The o ther m ethod is th e  
em ploym ent of su itab le  b o ttles  called “ d r i f t  b o ttle s ,”  w hich 
a re  th row n in to  the  sea in  large num bers. I t  is th e  purpose 
of th is  N otice to  describe the  various types of d r i f t  bo ttles used 
by th e  M in istry  in  its  researches, and to  ind icate  shortly  some 
of the  resu lts  which have been ob tained.

A  fu rth e r  N otice will deal w ith  th e  cu rren t-m e te r investi­
gations.

T he success of th e  d r if t  bo ttle  investigations depends 
en tire ly  upon  th e  co-operation of fisherm en and  others, and  
one object of th is  N otice is  to  in te res t such helpers in  the  
researches, an d  to  afford them  all necessary in fo rm ation  
regard ing  th e  sim ple procedure involved.

B ottles have in  the  past frequen tly  been used for conveying 
messages from  vessels which have m et w ith  d isaster on the  high 
seas, b u t  in  these days m ost ‘ ‘ bo ttle-post ’ ’ papers or 
cards will prove to  be docum ents o rig ina ting  from  some 
research in s titu tio n  whose concern i t  is to  ca rry  o u t investi­
gations of th e  cu rren ts  e ither in  th e  g rea t oceans or in
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th e  shallow er seas. I n  these cases th e  bo ttles w ill generally  be 
m ade of glass, which perm its  some boldly p rin te d  in struc tions 
inside to  be read , an d  w ill be ballasted  and  well sealed. In  
the  past a considerable am o u n t of rea l knowledge has been 
gained from  a consideration  of the  m ovem ents of derelict 
vessels, of icebergs, apd  of flotsam of various kinds, and  i t  is 
know n th a t  the  w ind exerts pow erful influence on th e  move­
m ents of floating objects w hereof a considerable po rtion  is 
above sea-level.

D r i f t s  o f  D e r e l i c t  S h i p p i n g .

I n  th e  in te rests  of nav igation  i t  is, of course, desirable th a t 
all la rge d riftin g  objects such as abandoned ships should be 
destroyed. S teps are taken  to  secure th a t  derelicts likely 
to  prove a m enace are broken  u p  as soon as possible— by 
dynam iting  or o ther m ethod. N evertheless, some c ra ft, such 
as tim b er laden vessels, a re  n o t easy to  sink or disperse, and 
m ay float for a long period, d u rin g  the  course of w hich they 
m ay perfo rm  s trik in g  journeys. A  la rge object such as an 
abandoned ship, carried  h ith e r  and  th ith e r  by cu rren ts  and 
w inds, m ay be frequen tly  seen and  rep o rted , and  it m ay con­
sequently  be possible to  ch a r t its w anderings over large 
stretches of ocean. On th e  N orth  A tla n tic  P ilo t C h a rt for 
M arch, 1895, issued by th e  U n ited  S ta tes H y drog raph ic  Office, 
th e  track  of the  derelict “ F an n ie  E . W olston ”  is shown. 
She was reported  46 tim es in  the  course of h e r prolonged 
w anderings, which occupied th ree  years and  six days, and 
covered 8,995 miles. U n fo rtu n a te ly  such objects as the  d r if t 
bottles com monly used have no t th is ad v an tag e  of being 
sighted and repo rted , so th a t  only under very  exceptional 
circum stances can points on th e ir  tracks, in te rm ed ia te  between 
th e ir  s ta rtin g  and  finishing positions, be ascertained.

P erh ap s  m ore s tr ik in g  is an o th er N o rth  A tla n tic  d r if t— 
th a t  of th e  A m erican schooner “ W . L . W h ite ,”  which was 
wrecked in  M arch, 1888, off B altim ore. Two of h e r th ree  
m asts rem ained  s tand ing  d u rin g  h er early  d r if t ,  so th a t  she 
was carried  along n o t only by c u rre n t b u t  u n d er th e  influence 
of w ind. She d rifted  quickly tow ards N ew foundland , in  the  
neighbourhood of which she was sighted in  M ay. She had  
then  no m ast s tand ing , an d  was floating alm ost aw ash. T hat 
she d id  float w as due to  h er cargo of tim ber. F rom  th e  N ew ­
found land  region h er trave ls were determ ined  by the  cu rren t, 
sincé she had  little  exposed surface to  “ catch th e  w in d .”  She 
-was o ften  sighted  owing to  h e r track .ly in g  in  th e  line r route, 
and her w anderings could be read ily  charted . She is said 
to  have been secured off the  Plebrides in  J a n u a ry , 1889, a fte r 
hav ing  d rifte d  for 317 days, and  having travelled  about 5,200 
sea miles.
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A n aston ish ing  d r if t  was th a t  of the  A m erican schooner 
“  F red  T ay lo r,”  which was c u t in  two by the  G erm an liner 
“  T rave ”  in  Ju ly , 1892, a t a spo t some 260 miles sou therly  of 
east from  New Y ork. E ach  p a r t  perform ed com pletely 
d ifferent w anderings. The a f te r  p a r t  trave lled  tow ards the  
n o rth  and  the  forw ard p a r t  tow ards th e  south-w est. Both 
p a r ts  d rifted  some 200 m iles in. th e ir  respective d irections. 
The exp lana tion  of th is  strange  occurrence is th a t  th e  a fte r 
p a r t  floated well o u t of th e  w ate r an d  ivas driven along by the 
w ind tow ards th e  n o rth , w hereas th e  fo rw ard  p a r t, which 
floated deep in  th e  w ater, was carried  south  by th e  c u rre n t— a 
strik in g  illu s tra tio n  of th e  fa c t th a t  a floating object m ust ride 
very low in th e  w ate r before i t  can be ta k en  as a  reliab le 
ind icato r of cu rren t.

D r i f t s  o f  O b j e c t s  O t h e r  t h a n  D e r e l i c t  V e s s e l s .

In te re s tin g  and  illu m in a tin g  journeys have been accom­
plished by  m any  passively floating objects o th e r th a n  derelict 
ships, and , owing to  th e  sm all freeboard  of such objects as 
floating baulks of w aterlogged tim b er, m uch of real value has 
been le a rn t reg a rd in g  th e  m ovem ent of th e  su rface  w aters of 
th e  g re a t oceans. I n  D ecem ber, '1887, an  enorm ous lum ber 
r a f t  consisting of 27,000 tree -tru n k s  was being towed from  th e  
B ay of F u n d y  tow ards N ew  Y ork, w hen bad  w eather was 
encountered and  th e  r a f t  was broken u p . The large logs 
floated aw ay tow ards th e  east. By th e  following J u n e  m any 
w ere n ear th e  Azores, and  th ree  m onths la te r  num bers of 
them  w ere encountered to  th e  n o rth  of M adeira.

F lo a tin g  wood, w hich m u s t have come froVn the  W est 
Ind ies, has,- from  tim e to  tim e, been found s tran d ed  on the  
F aroes, and  m ahogany trees have been found washed ashore 
on th e  south  p o in t of G reenland . I n  th e  W est Ind ies grows 
a  clim bing sh rub  rem arkab le  fo r its  large pods, and  these 
f ru its  are know n to th e  in h a b ita n ts  of th e  F aroes, w here they  
are  freq u en tly  found on th e  coast, as “ goblins’ k idneys.”  
In stan ces of trop ical p la n ts  washed u p  on the  N orw egian 
coasts a re  m any, and th e ir  occurrence po in ts to  th e  existence 
of a  general d r i f t  of surface w a te r  r ig h t across th e  N o rth  
A tla n tic  Ocean in  a  n o rth -eas te rly  d irection . F rom  th e  wreck 
on Cape Lopez (G ulf of G uinea) in  1882 of a vessel laden  w ith  
barre ls  of palm  oil, one barre l bearing  an  unm istakab le d is­
tin g u ish in g  m ark  was washed u p  a t H am m er fest in  N orw ay 
a f te r  an  estim ated  d r if t  of 11,000 sea miles. S iberian  tim ber 
frequen tly  d rifts  across th e  P o la r basin  to  th e  n o rth  of S p itz­
bergen, or to  th e  E a s t G reenland  coast, an d  w hen wreckage 
belonging to  th e  “ J e a n e tte ,”  which foundered in  the  A rc tic  
Sea, was found in  th e  N o rth  A tla n tic , N ansen  concluded th a t  
a  c u rre n t m ust ru n  from  the  polar basin  between G reenland 
and  S pitzbergen in to  th e  A tla n tic  Ocean. On th is  supposition
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he p lanned  th a t  fam ous expedition  when he deliberately  froze 
u p  his specially construc ted  ship , “ The F ra m ,”  in  th e  pack 
ice off the  New S iberian  Islands. I n  the  course of abou t 
two years, th e  vessel d rifted  to  F ra n z  Josef L an d  a t  an  
average ra te  of abou t one m ile a  day— so proving  th e  correct­
ness of th e  inference m ade from  th e  d r if t  of wreckage. I t  
would be possible to  m u ltip ly  instances w here th e  d r i f t  of 
w reckage, of p la n ts  of know n orig in , e tc ., have yielded 
in fo rm ation  as to  the  existence of surface cu rren ts1.

T h e  m ovem ents of icebergs are very  reliable ind ications of 
cu rren ts , owing to  th e  li t t le  effect of w ind force in  influencing 
th e ir  w anderings. T his is due to  th e  g rea t bulk  of ice which 
is below sea level in  a  floating berg . M any floating icebergs 
are  o ften  to  be found in  th e  w aters to  th e  sou th -east of N ew ­
found land . These, hav ing  come from  th e  A rc tic  regions, 
ind icate  th e  existence of a south-going c u rre n t in  th e  w aters 
n o r th  of N ew foundland. M any of the  bergs m ake very  g rea t 
jou rneys before they  finally  d isappear, th e  rem ains of an  ice­
berg  being noticed on one occasion ju s t west of M ull Island
(56V>N.,  61° W .).

The aston ish ing  sto ry  of th e  life h isto ry  of th e  common eel 
supplies in fo rm ation  concerning th e  w ater m ovem ents of th e  
N o rth  A tla n tic  Ocean. The small w riggling  elvers which 
occur in  such vast num bers in  th e  coastal w aters of south-w est 
E n g lan d , and  ascend the  rivers in  m illions in  the  S p ring , are 
m in ia tu re  eels resu lting  from  th e  spaw ning of th e ir  p a ren ts  
some 2 |  years ea rlie r in th e  g rea test dep ths of th e  A tlan tic . 
T heir occurrence in  our rivers points to  the  existence of a  g rea t 
c u rre n t w hich carries th e  eel-larvae from  south-w est to  n o r th ­
east across th e  N o rth  A tlan tic .

L o n g  B o t t l e - D k i f t s .

M any b o ttles  have, from  tim e to  tim e, been set a d r if t  in  the  
g rea t oceans con tain ing  papers asking th a t  th e ir  finders shall 
w rite  an d  say w here th e  bo ttles were found . O ften  the  bo ttles 
have been p u t  o u t in  pursuance of a definite piece of research , 
b u t  i t  is n o t always possible to  learn  w hether they  were 
ballasted  carefu lly  to  escape being blown ab o u t by  th e  w ind. 
F lo a tin g  bo ttles p u t o u t in  F ra n z  Jo se p h ’s F io rd  in  E as t 
G reen land  have been picked u p  off the  north-w estern  coast of 
I re la n d  and th e  H ebrides a f te r  com pleting th e ir  long journeys 
a t  an  overall speed of some 10 m iles a day . M any resu lts 
published by  th e  U n ite d  S ta tes H y drog raph ic  Office on th e ir  
P ilo t C h a rts  give in te resting  in fo rm ation  concerning journeys 
perform ed by  d r i f t  bo ttles p u t o u t a t  various places in  the  
N o rth  A tla n tic  and  in  o ther oceans. B ottles p u t o u t off 
C ape H a tte ra s  (U .S .A .)  have been found on th e  shores of 
Ire lan d  a f te r  hav ing  d rifted  a t  an  overall speed of 4 f  miles 
a  day across th e  in te rven ing  2,800 m iles o r so of ocean. One
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b o ttle  th row n out from  the  P ea ry  A rc tic  C lub’s steam er 
“  Roosevelt ” in  D avis S tr a i t  w as recovered on th e  sou th  coast 
of Ire la n d  a f te r  having d rifted  some 2,800 m iles a t  an  overall 
speed of abou t 15 m iles a  day. O thers p u t o u t to  th e  n o r th ­
eastw ard  of N ew foundland  w ere recovered on Icelandic shores 
a f te r  hav ing  journeyed  some 2,000 miles in  abou t 250 days. 
O ne bo ttle  se t a d r if t  off th e  Coast of L ab rad o r was recovered 
some 450 days afte rw ards abou t 3 m iles from  Cape N o rth  
(N orw ay), a f te r  d r if tin g  ab o u t 3,000 m iles a t an  overall speed 
of m iles a d ay . A  bo ttle  th row n ou t off th e  P ortuguese 
coast was carried  by the  equato ria l' d r i f t  to  C uba—>a d istance 
of abou t 4,670 miles— in 626 days a t  the  ra te  of 7 §  m iles a 
day . B o ttles set a d r if t  n ear N an tu ck et Shoals (U .S .A .)  have 
been recovered in  A rgy llsh ire  a f te r  th e  lapse of ab o u t 500 days. 
T heir journey  was 2,587 miles, an d  th e ir  overall speed abou t 
5 j -q m iles a  day. O ther bo ttles have s tran d ed  in  Cornwall 
a f te r  trav e llin g  from  Cape Cod a t  abou t 4£ m iles a day . 
O ccasionally several bo ttles p u t o u t a t  the  same tim e and 
place have been retrieved  qu ite  near to  each o ther a fte r a long 
d r if t .  T hus, th ree  bo ttles p u t  o u t toge ther abou t 600 miles 
n o rth -eas t of N ew foundland  w ere recovered w ith in  a short 
d istance of each o ther and in  th e  same week s tran d ed  in  the  
H eb rid es and  Orkneys.

Since to  th e  south  of th e  g rea t con tinen ts of th e  sou thern  
hem isphere th e re  is an  unobstructed  w aterw ay all round  the 
e a r th , it  m ig h t reasonably  be expected th a t  if d r i f t  bottles 
were p u t ou t a t positions in  sou thern  la titu d e s  ab o u t as fa r 
south  as the  ex trem ities of th e  g re a t con tinen ts, jou rneys of 
m uch g rea te r ex ten t th a n  any  ye t cited could be accom plished. 
One b o ttle  set a d r if t  to  th e  sou th  of Cape H o rn  journeyed  to  
V icto ria  in  A u s tra lia  a t an  overall speed of 9 sea m iles a  day. 
T here is good reason to  suppose th a t  one bo ttle  p u t ou t long 
ago ac tua lly  did trave l ro und  th e  ea rth  on a p a th  vary ing  in 
la titu d e  from  abou t 47° S. to  33° S. This bo ttle , w hich had  
been p u t o u t from  a  G erm an b arq u e  ab o u t halfw ay  between 
K erguelen  and T asm ania , was recovered 2,447 days afte rw ards 
a t  B u n b u ry  in  W estern  A u stra lia , and  i t  is reasonable to  
suppose th a t  i t  m u st have trave lled  some 16,600 miles a t  an 
overall daily  speed of abou t 6 i  sea miles.

D i f f e r e n t  T y p e s  o f  D r i f t  B o t t l e s .

(a) S im p le  Surface-F loating  B o ttle s .— I t  is n o t possible to 
say who firs t m ade use of d r i f t  bo ttles in  s tudy ing  m arine  
cu rren ts , no r can i t  be s ta ted  definitely how long th e  m ethod 
has been in  use. R eally  large-scale experim en ts are, however, 
of com paratively  recen t date, since they  have been m ade only 
in  connection w ith  fishery research  work, and  th is , in  th e  form  
of system atic in te rn a tio n a l researches, d a tes  back no fu rth e r  
th a n  th e  beg inn ing  of the  p resen t cen tu ry . A n  o rd inary  d r if t
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bo ttle , as now com monly used, is a  ballasted  b uoyan t bo ttle  
con tain ing  a  questionnaire paper or postcard , an d  is throw n 
in to  th e  sea a t  a chosen place du ly  recorded. T he bo ttle  
floats along on the  surface of the  w ater u n til such tim e as it  
is cast ashore on a beach, unless, as happens very  'ra re ly , it 
is re trieved  in  th e  open sea—b y  d r if t  n e t fo r instance. W ho­
ever finds i t  is requested  by  th e  d irections p r in te d  on th e  paper 
o r card  to  send to  a given address th e  in fo rm ation  requ ired  by 
th e  persons who set th e  bo ttle  ad r if t.  I n  p resen t-day  experi­
m ents carried  o u t by the  M in istry  of A g ricu ltu re  and  F isheries 
th e  com monly used floating d rift-b o ttle s  contain  a  red  “ B reak 
th e  B o t t le "  slip , a postcard , an d  an  in struc tion  slip, 
p a rticu la rs  of which are  as follows: —

(1) T he R ed  “ B reak the B o ttle  ” S lip .

This slip , which is ab o u t x  4 inches in  size, bears 
p rin te d  directions easily legible th ro u g h  th e  glass of th e  
b o ttle . I n  p la in , black le tte rs , th e  w o rd s :— “ B reak 
th e  B o ttle  ”  ap p e ar in  five languages, and  in  the  cen tre  of 
th e  red  slip  th e  identification  num ber of th e  bo ttle . A n  
in tim atio n  th a t  a rew ard  aw aits th e  finder is also* d iscern­
ible th ro u g h  the  glass. This, u sua lly  one E ng lish  
shilling , is p a id  to such finders as re tu rn  properly  filled 
in  cards.

(2) The Postcard.

T he postcard , which i t  is in tended  th a t  th e  finder shall 
fill in  and  re tu rn , is shown on pp . 7 an d  8.

I t  will be seen th a t ,  in  th e  case of th e  E ng lish  d r if t  bo ttle  
experim ents, no postage stam p  need be affixed by th e  finder 
when posting  th e  card  to  th e  M in istry  from  places in  G reat 
B rita in .

W here  d r if t  bo ttles of k inds o ther th a n  th e  common surface 
floaters a re  used, th e  postcards enclosed contain  questions 
designed to  secure o ther necessary in fo rm ation .

(3) T he In s tru c tio n  S lip .

A  slip , p rin ted  in  five languages, is enclosed in  each 
bo ttle , asking th e  finder to  en te r th e  requ ired  in form ation  
in  block le tte rs , and  fu rth e r  asking h im , w here possible, 
to  give e ither th e  la titu d e  and  long itude of th e  place of 
recovery, o r its  d istance from  some well-known town.

I t  is essential th a t  th e  d r i f t  bo ttles should be very  well 
sealed or corked. In  th e  case of experim en ts now carried  ou t 
by the  M in istry , specially m ade bottles p e rm ittin g  easy and 
efficient sealing ai'e used. The bo ttles a re  all carefully  
ballasted  w ith  sand  or fine shingle so th a t  they  float vertically
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in the  w ater w ith  th e  tops of th e ir  necks ju s t awash. They 
th u s  escape, as fa r as possible, th e  effect of w ind influence. 
S till  fu rth e r  to  reduce to  a  m in im um  th e  degree to  w hich the
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Surface D r if t  B o ttle  P ostcard.— 1. F ron t.

bottles m ig h t follow the  m ovem ents of the  ac tua l surface skin 
of w ater, w hich is m uch u n d er th e  influence of th e  w ind, 
bo ttles as long and  th in  as possible a re  now used by the
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M in istry . These bo ttles, which b ear the  le tte rs  “  M . A . F . ” , 
a re  ab o u t 10£ inches long, 2-f inches wide a t  th e  w idest p a r t, 
w eigh abou t 1 lb ., are of 16 ounces in te rn a l capacity , and  can

CO g  
CD h

«■> V.

Surface D r ift B o ttle  Postcard.— 2. B ack.

float as desired when con tain ing  a ballas t of abou t 7 ozs. 
w eight. Such a  b o ttle  m ade u p  ready  fo r use, so as to  float 
w ith  th e  to p  of th e  neck ju s t aw ash, is shown in F ig u re  1
(p. 11).
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In  some fu tu re  experim ents i t  is possible th a t  w ater m ay be 
used in  the  bo ttles as ballas t instead  of sand  or shingle. I f  
th is  m ethod of ballasting  is adopted , the  postcards w ill p rob ­
ably be enclosed in  sm all w a te r-tig h t tubes, or a special type 
of postcard , which will take  no h arm  from  long im m ersion in  
w ater, w ill be used. To m ake sure th a t  such a bo ttle  
con tain ing  w ater w ill, when ly ing  s tran d e d  on a  beach, a t tra c t 
th e  eye of anyone g lancing a t  i t ,  a  few long s trip s  of b righ tly  
coloured celluloid will be enclosed, and  the  w ater ballast will 
p robably  be sligh tly  coloured.

(b) Brag-Fitted , B attles.
The sim plest and  best know n ty p e  of d r if t  b o ttle  such as 

has ju s t been described, necessarily reflects th e  m ovem ents of 
th e  surface layer of w ater a  foot or so deep. U n d e r the  
influence of a stro n g  w ind, such bo ttles move away quickly 
down w ind. I n  an  area  like th e  E ng lish  C hannel, w here 
strong  tid a l stream s exist, a surface layer of w ate r some 
fathom s th ick  m ay be m oving th ro u g h o u t a t  th e  sam e speed 
a t  tim es of no w ind. W hen  th e re  is m uch w ind, however, 
i t  is easy to  p ic tu re  a sim ple floating bo ttle  ou t-d istancing  an 
object which rides m uch deeper in  the  w ater if  w ind an d  stream  
are  in  th e  sam e direction , b u t being ou t-d istanced  by the 
deeper r id in g  ob ject when w ind opposes stream .

I t  is o ften  desired to  learn  som ething of the  effect of w ind 
in  influencing th e  w ate r m ovem ents and , to th is  end , ex p eri­
m en ts have been carried  ou t to  decide in  w h a t m anner th e  
journeys perform ed by sim ple surface-floating bo ttles differ 
from  those accom plished by deeper-rid ing  bo ttles p u t  o u t a t  
th e  same tim e and  place. Such experim ents have been 
carried  ou t by th e  M in istry  in  th e  N o rth  Sea and  E nglish  
C hannel, and  th e  “ deeper-rid ing  bottles ”  have generally  been 
b u o y an t bottles from  which some so rt of d ra g  is hung . 
E xam ples of th e  various types of deep-rid ing  b o ttles  which 
have been used in  th e  M in is try ’s experim en ts a re  p ic tu red  
in  F ig u res  2 and  3 (pp. 12 and  13).

I n  th ree  cases th e  deep-rid ing  bo ttles have been bottles 
from which strangely  shaped m etal d rags hang . These drags 
a re  m ade from pieces of galvanised sheet abou t 5 inches square, 
c u t in to  a t  th e  m iddle of opposite sides, and b en t so th a t  about 
half th e  available su rface  is horizontal and ab o u t h a lf vertical. 
T he galvanised sheet is of 24 gauge, and a  d rag  of th is  k ind 
weighs ab o u t 4 ounces. D rag-fitted  bo ttles of all th e  types 
shown have been used, and  usua lly  th e  chief concern has been 
to  m ake sa tisfac to ry  a ttach m en ts  of th e  suspending w ires to 
th e  bo ttles. A t  first o rd in ary  bo ttles w ere braced ro und  w ith  
w ire as shown in  F ig . 2a to  afford a  loop fo r a ttac h m e n t of the  
suspending w ire, b u t th e  b rac ing  w ire had to  b e  th in n e r th a n  
desirab le in  order th a t  i t  could be m an ipu la ted  sa tisfactorily . 
L a te r , a b o ttle  specially m ade w ith  a  pierced bulge a t  the
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bottom  was used as shown in  F ig . 2b, b u t of la te  th e  d rag  wire 
has been fitted  to  th e  bo ttles as shown in  the  le ft-h an d  p a r t  
of F ig . 3. I n  th is  la test ty p e  th e  d rag-fitted  bo ttles a re  m ade 
u p  as follows :— a disc of m onel m etal w hich has a  cen tra l hole 
ju st big enough to pass over th e  neck of the  bo ttle , and  having 
punched in  i t  several holes to  take  the  w ire, is “ th read ed  ” 
on to  th e  neck of th e  bo ttle . I t  is secured th e re  by screwing 
tig h t hom e on to  the  bo ttle  neck a specially m ade bell-shaped 
screw-on cap, also of m onel m etal. The w a te r-tig h t sealing  is 
effected (as in  th e  case of the  sim ple surface-bottle  ea rlier 
described) by placing a  ru b b e r pad  inside th e  screw-on cap 
before f ittin g  it .  The caps are screwed tig h t hom e by 
judicious use of gas-pipe p liers. A  securely-sealed bo ttle , 
f itted  w ith  a conveniently  pierced collar, is th u s  ob ta ined , and  
th e  a ttach m en t of th e  w ire is easy. The free end of th e  w ire 
(which is cu t to  a  chosen len g th —usua lly  one fathom ) is 
tw isted th ro u g h  th e  hole provided in  th e  m etal d rag  as shown 
in the p ic tu re . A s now m ade, th e  a p p a ra tu s  w hen th ro w n  in 
th e  sea floats aw ash; th e  w eigh t of th e  d rag  is chosen to  effect 
th is , o r, if  th e  bo ttles a re  very  lig h t, a  su itab le  am ount of 
sand  is placed in  each before m aking up.

I t  w ill be obvious th a t,  in  order to  ob ta in  re liab le  in fo rm a­
tio n  from  d rag -fitted  bo ttles of th e  k ind  ju s t described, i t  will 
be necessary to  learn  w hether the  postcard  bo ttles ac tua lly  
s tran d  a t  the  places from  whence the  postcards a re  sent back, 
complete w ith  fittings exactly  as w hen  set a d r ift, since, if for 
any reason th e  d rags become detached d u rin g  the  course of th e  
journeys, th e  bo ttles will no longer float awash, b u t  w ill have 
so m uch freeboard  th a t  they  w ill be blown along by  th e  wind 
to  a  m uch g rea te r degree th a n  they  w ill be borne along by the  
cu rren ts  p roper. H ence, in  th e  case of a  bo ttle  which is 
know n to have perform ed a  considerable p a r t  of i ts  journey  
w ithou t its  d rag , the  postcard , w hen received, w ould convey 
in form ation  which could n o t be of m uch use. Q uestionnaire 
postcards, asking the  finders to  s ta te  w hether the bo ttles when 
found h ad  wires and drags a ttached , have been used, b u t w ith 
less sa tisfaction  th a n  m ig h t have been expected, as a  bo ttle , 
found w ith o u t its  d rag , m ig h t have gone ashore com plete at. 
th e  place w here found and  have lost its  d rag  as a resu lt of the 
action of th e  breakers. I t  is obvious th a t  th e  em ploym ent 
óf these drag-fitted  bo ttles involves m any difficulties.

A n o th er m ethod is th a t  p ic tu red  on the  r ig h t-h an d  side of 
F ig . 3 (p. 13). H ere , instead  of using a m etal d rag , a  second 
bo ttle  (itself too heavily  ballasted  to  float) is suspended by 
w ires from  th e  u p p er floating bo ttle . Though coupled- 
b o ttle  system s have been used b y  workers of several nations 
fo r a  considerable tim e pas t, those used by th e  M in istry  in 
E ng lish  experim ents have several in te restin g  fea tu re s  designed 
to enable the  investigators to  ob ta in  resu lts  of p articu la rly
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F ig . 1.— Surface D rift B ottle .
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F ig . 2.— Illu s tra tin g  various ty p es  of d rag -fitted  d r if t  bo ttles.
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F ig . 3.— Illu s tra tin g  im proved  ty p es  of d rag -fitted  d rif t b o ttle s.
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F ig . 4.— B o tto m  T railing  B ottle .
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good value. F irs tly , as will be seen from  the  p ic tu re , the  
coupled-bottle system s are m ade u p  in  as strong  a m an n er as 
possible. The a ttachm en ts  to  th e  bo ttles are m ade by m eans 
•of th e  m onel m etal pierced discs and  belled-out screw caps as 
a lready  described. Two w ires (of gauge 14) are used to 
ensure as fa r as possible th a t  the  bo ttles shall n o t come ad rif t. 
I t  is h a rd ly  necessary to  say th a t  the  bo ttom  bottle  is so 
ballasted  (w ith  sand) as to secure th a t  th e  a p p a ra tu s  will 
float ju s t awash when th row n in to  the  sea. A ctu a lly  th e  
bo ttom  bo ttle  is m ade sufficiently heavy to  secure t h a t  i t  shall 
r id e  u p  as l i t t le  as possible w hen th e  im m ediate su rface  layer 
•of w ater is m oving a t  a  speed differing from  th a t  of th e  layer 
below in which th e  lower bo ttle  resides. I n  th e  E nglish  
experim en ts a postcard  is placed in  both bo ttles, in  th e  hope 
th a t  bo th  cards will be sent back from  th e  same place and  by 
he same finder— th u s  establish ing th a t  the  ap p a ra tu s , w hen 

i t  w ent ashore (or even, in  ra re  cases, w hen re trieved  a t sea), 
w as com plete as when orig inally  sen t a d r if t . This has 
happened in  a num ber of cases in  the  course of experim ents 
recen tly  m ade. I t  should be explained  th a t  F ig . 2c (p. 12) 
shows an  arran g em en t w hereby a d rag  of e x tra  large size 
m ig h t be used. B rig h tly  coloured toffee-tins (n ine inches 
h igh  and six  inches in  d iam eter) w ere h u n g  from  b uoyan t 
b o ttles  of the  ty p e  referred  to  ea rlie r  as hav ing  a  hole p ro ­
vided fo r th e  a ttach m en t of w ires. E ach  of the  heavy toffee- 
tin s  had  a b uoyan t b o ttle  w ith  p ressure-resisting  sealing 
securely enclosed in it. This “  im prisoned ”  bo ttle  served two 
purposes; it  buoyed u p  the  heavy tin  enough to  ensure th a t  
th e  whole a p p a ra tu s  floated ju s t awash, and  i t  ca rried  a 
second postcard so th a t  the  investigators m ig h t learn  w hether 
th e  a p p a ra tu s  was la te r  recovered en tire . N o t m uch success 
a tten d ed  experim ents w ith  these “  toffee-tin b o ttle s ,”  as the 
t in s  perished too soon. M uch was le a rn t, however, abou t th e  
effect of the  w ind in  blowing along bottles w ith  h igh freeboard , 
as both  bo ttles in  th is  a p p a ra tu s  m ust have h ad  a fte r they  
h a d  become qu ite  free of all a ttachm en ts  and  re s tra in ts  con­
sequen t u pon  th e  break ing  u p  of the  ap p a ra tu s .

(c) B o tto m  T railing  B ottles.
A  th ird  ty p e  of bo ttle , variously  referred  to  as “ bottom  

b o ttle s ,”  “ bottom  tra i le rs ,”  “ bottom  tra ilin g  b o ttle s ,”  or 
(a f te r  th e ir  inven to r) “ B idder-type b o ttle s ,”  m ay now be 
described. I f  a b o ttle  is w eighted so th a t  when properly  
sealed w ith  a pressure-resisting  sealing i t  is a  l i t t le  heavier 
th a n  the  volum e of w ater i t  w ould displace, th e  bo ttle  will 
sink  slowly to  th e  bo ttom  on being  placed in  a  ta n k  of w ater. 
I f  th is  w eighting  of th e  bo ttle  is su itab ly  ad ju sted  i t  w ill, on 
being th row n in to  th e  sea, sink to  the  bottom  and  be ligh t 
enough to  ro ll along on th e  sea floor if th e  w ater th e re
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exh ib its an y  m ovem ent. I f  m any such bottles w ere th row n 
o u t a t  a  chosen place, w ith postcards (of th e  usual d rift-b o ttle  
type) placed in  them , i t  m ig h t be expected if the  w ate rs  con­
cerned w ere traw led  or seined th a t  some of th e  postcards 
w ould be re tu rn e d , owing to  bo ttles being taken  in  fishing nets. 
A s a m a tte r  of fac t, however, no m a tte r  how ligh tly  th e  bo ttles 
p ress on th e  sea bo ttom , th e  fric tion  m ust be so considerable 
as to  p rev e n t them  from  being u rged  along a t a  speed an y ­
th in g  like th a t  of th e  m oving w ater. O bjects o th e r th a n  
b o ttles m ig h t be expected to  trav e l b e tte r  if th e re  was no 
objection to  th e ir  being rolled  along th e  sea floor by the  
bo ttom  cu rre n t. I n  ce rta in  ea rly  experim en ts cocoanuts 
were used. E ach  em pty n u t  h ad  a  m etal num bered  iden tifica­
tio n  ta lly  a ttached  to  it ,  b u t no  g re a t success seems to  have 
been achieved. T he rea l s tep  fo rw ard  cam e w hen D r. G. P . 
B idder inven ted  th e  bo ttom  tra i lin g  bo ttle  as now used. The 
a rran g em en t consists of a b o ttle  (con ta in ing  a postcard  as 
usual) w hich, before being fitted  w ith  a  pressure-resisting  
sealing, h as  been w eighted in  the neck  by m eans of a  cotton 
wool padd ing  in  which lead  shot a re  enclosed, and  w hich, a fte r  
sealing, has had  a y a rd  or so of copper w ire a ttach ed  to its  
neck. The bo ttle  w ith o u t th e  copper w ire  w ould ju s t float 
neck-dow nw ards ; w ith  th e  copper w ire a ttached , i t  w ill ju s t 
sink neck-dow nw ards in  th e  sea-w ater to  w hich i t  is ad justed . 
The copper wire is so fitted  th a t ,  w h ilst one end  is securely 
fastened  to  th e  bo ttle  neck, i t  is possible to  s tra ig h ten  o u t a 
y a rd  or so in  line wbth th e  len g th  of th e  b o ttle  so as to  m ake a 
ta il. On th row ing  such an  a p p a ra tu s  in to  the  sea, i t  sinks 
gen tly  to  th e  bottom , b u t, w hen th e  t ip  of th e  w ire  touches th e  
sea floor, th e  descent is arrested , and  th e  bo ttle  rem ains ligh tly  
poised on its  w ire ta il. I t  can th e n  be m uch m ore easily moved 
along by th e  cu rren ts  a t th e  sea bottom , for th e re  is only  th e  
fric tion  of th e  t ip  of the w ire to  offer resistance. I n  a word, 
th e  b o ttle  dances lig h tly  along on the  t ip  of its  ta il.  These 
bo ttom -bottles can , of course, be usefu lly  em ployed only in 
areas w here in tensive traw l or seine fishing is prosecuted, since 
recovery depends alm ost en tire ly  upon  fishing nets. The 
bo ttles move so slowly th a t  years of w aiting  m igh t be necessary 
fo r any  recoveries from  stran d in g s  in  the  case of liberations 
m ade in  th e  open sea fa r from  coasts, and in  areas w here no 
fishing w ith  ground nets is carried  on. I n  th e  N o rth  Sea th e  
m ethod has been used extensively, and , th a n k s  to  th e  h igh 
in tensity  of traw lin g  there , a very fa ir  percentage of the  
bo ttles have been caugh t by  traw le rs  (25 p er cen t.), and  m uch 
h as consequently  been le a rn t about the  bottom  w ater move­
m ents. I n  th e  case of these bo ttom -bottles, th e  questions on 
th e  postcards a re  designed to  p rocure  in fo rm ation  on several 
im p o rta n t po in ts which do n o t apply  to  th e  sim ple surface 
floaters. I t  is necessary to  know  w'hat len g th  of copper w ire
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ta il th e  b o ttle  had  when recovered, since, if  th e  bo ttle  had  
stran d ed , th is  in fo rm ation  w ould p robably  establish  w hether 
i t  had  been afloat fo r p a r t  of i ts  jou rney . I t  is also necessary 
to  ash w hether i t  was recovered in  a traw l in  o rder to  ascerta in  
th a t  th e  bo ttle  was no t (as some of them  occasionally are) 
recovered floating a t  sea. T his can h ap p en  w ith  a bo ttle  
whose e n tire  copper w ire ta il is lost, though  th e  loss only ra re ly  
happens. T he question side of the  postcard  enclosed in  bottom  
tra ilin g  bottles is as follow s: —

o - >
c  Ö7 m

•o c

■•s s
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T he address side of these cards is th e  same as th a t  of the  
cards used in  the o rd in ary  floating bottles.

A  p ic tu re  of a  bo ttom  tra ilin g  bo ttle  is shown in  F ig u re  4 
(p . 14). I t  is shown as it w ould be seen by  a  diver on the  sea 
bottom .

T he bo ttle  p ic tured  is an  o rd inary  soda w ater bo ttle . 
Those used for bottom  tra ile rs  have usually  been of th e  type 
know n in  the  tra d e  as “ 10 oz. F la t  B ottom , C row n M outh , 
S odas,”  and  have generally  been obta ined  of th e  same ex ternal 
volume by hav ing  them  m ade all from  th e  same m ould. This 
p recau tion  has enabled investigators who la te r  use the  bottles 
as bottom  tra ile rs  to  achieve the  correct w eigh t ad ju s tm en t 
m uch m ore easily. Such a  bo ttle  as th a t  shown in  F ig . 4 is 
abou t 9 inches long.

W hen these bottom  tra ile rs  a re  packed fo r tra n sp o r t, the  
copper w ire ta ils  are loosely coiled round  th e  bo ttle  necks, and 
th e  bo ttles a re  packed in  straw  in  wooden boxes. W hen  the  
tim e comes to  lib e ra te  them , as each b o ttle  is removed from  the  
straw , th e  ta il  is very  carefu lly  s tra ig h ten ed  out by uncoiling  
th e  w ire and n o t m erely by  pu llin g  i t  s tr a ig h t;  th e  la tte r  
p rac tice  canno t fail to  produce some k ink  which w ill prove a 
source of weakness and  so even tua lly  ren d e r  the  bo ttle  useless 
when th e  ta il b reaks off in  consequence of th e  s tra in .

(d) Short-Periocl F loa ting  B o ttles.
T here  is an o th er type of d r i f t  bo ttle  of such a special 

n a tu re  th a t ,  w hen experim ents w ere s ta rte d  w ith  it ,  the  
M in is try  (by whom alone such bo ttles have been used) found 
i t  necessary to  issue a special leaflet so th a t  th e  in te re s t of 
fisherm en and o thers u pon  whose co-operation th e  success of 
th e  experim ents w ould la rge ly  depend m ig h t be aroused. F o r 
a  full account of these bo ttles the  leaflet concerned should  be 
consulted .*  I t  is th e  p ractice of th e  M in istry  to  send a  copy 
to  fisherm en who, hav ing  ta k en  such bottles in  th e ir  ne ts , have 
re tu rn ed  th e  filled-in postcards. F u ll de ta ils  as to  th e  h isto ry  
of th e  b o ttles  of th is  ty p e  a re  also supplied  to  th e  fin d ers .f

A  rep roduction  of the  illu s tra tio n  from, the  “ Leaflet for 
th e  In fo rm a tio n  of F in d ers  ”  faces th is  page.

I t  will suffice he re  to  rem ark  th a t  the  m ain  use of th is  com­
plicated looking d rift-b o ttle  a p p a ra tu s  is ind icated  w hen i t  is 
sta ted  th a t  by  m eans of i t  som ething m ay be le a rn t of th e  
actual rou tes followed by o rd in ary  surface-floating bo ttles 
along w ith  which i t  is sen t a d r if t. The a p p a ra tu s  ju s t 
p ic tu red  will float in  com pany w ith  o rd in ary  d r if t  bo ttles for 
a p a r t  of th e ir  jou rney  only, and will then  sink to  leave 
anchored on th e  sea floor a postcard  bo ttle  whose recovery in

* L eaflet 3495-4/30— a  copy of w hich can  be  ob tained  from  th e  
M inistry .

t  A  copy of th e  form  concerned can be ob ta ined  from  th e  M inistry  
on asking fo r :—  F orm  (*2426) -  4/30.
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a fishing n e t will fu rn ish  th e  investiga to r w ith  in fo rm ation  as 
to  th e  d e p a r tu re  course of th e  o rd inary  d r if t  bo ttles, th e  end 
po in ts of whose jou rneys he w ill la te r  learn . The construc­
tio n  of th e  a p p a ra tu s  is as follows : —

A  su itab ly  buoyan t bo ttle , em pty except fo r a postcard , is 
provided w ith  a p ressure-resisting  seal, an d  is th e n  fitted  w ith  
strong  w ire hooks and  an  anchoring  device as shown in  th e  
p ic tu re . T his bo ttle  by itself could float, b u t i t  is n o t able 
to  b ear u p  all th e  wires, e tc., a ttached  to it .  I f  th row n into 
th e  sea, i t  w ould be pulled down to th e  bo ttom , and  then , by 
v ir tu e  of its  own lightness, w ould ride u p  off the  sea floor 
exactly  as shown in th a t  p a r t  of th e  p ic tu re  u n d e r the  heading 
“  A fte r  S in k in g .”  T h is is how th e  postcard  bo ttle  ac tua lly  is 
when a  n e t catches it .  T h is p a r t  of th e  a p p a ra tu s  ( th a t  is, 
the  p a r t  cau g h t u p  by th e  ne t) is orig inally  h ung  from  a float 
of a k in d  designed to  ca rry  i t  along n ear th e  surface of the 
sea for a  ce rta in  fixed len g th  of tim e only. The idea is th a t 
th is float, a f te r  a  tim e fixed upon  to  su it th e  purposes in  view, 
becomes flooded w ith  w ater, sinks, and  allows th e  postcard 
bo ttle  to fa ll to th e  bottom  of th e  sea and anchor itself th e re  
by m eans of th e  a ttach m en ts  provided.

A fte r  th e  whole a p p a ra tu s  h as  sunk, th a t  p a r t  which had  
acted as th e  float no longer m a tte rs . The float in  question 
is a  two-necked bo ttle  of one of th e  two k inds p ic tu red  (Type 
A and  Type B).

In  th e  float bo ttle  some harm less, weak acid eats th ro u g h  a 
m etal screw cap, o r a  m etal tu b e  as th e  case m ay be, and thus 
allows th e  a ir  w hich i t  con tains to  be pushed o u t th ro u g h  th e  
ven t provided a t th e  to p ; the reupon  th e  whole ap p a ra tu s  
sinks.

I t  is know n w here th e  bo ttle  was sen t a d r if t  an d  for how 
long it was tim ed  to  float, so th a t ,  on lea rn in g  th e  place of 
recovery, i t  is possible to  determ ine how fa r , and  in  w hat 
d irection , i t  had  trave lled  in  so m any  days.

I t  m ay be necessary from  tim e to  tim e to  m ake s ligh t 
a lte ra tio n s  to  th is  b o ttle  a p p a ra tu s ; fu tu re  bo ttles re tak en  in  
fishing nets m ay, therefo re , differ som ew hat from  th a t  p ic tu red  
above, b u t  the aim s in  view w ill be th e  same as those declared 
in th e  leaflet to  which reference has been m ade.

I t  is n o t ye t possible to  claim  th a t  th e  tim in g  of these 
bottles has been sa tisfac to rily  achieved, and  as y e t only very 
few experim ents have been ca rried  o u t w ith  them . S till, 
m uch of value is learned , even though  reliab le in form ation  as 
to  speed m ay n o t be ob ta ined  u n til m uch m ore experim enting 
has been done.

F o r  a p roperly  filled in  postcard  from  one of these bottles 
it  has been th e  p rac tice in  th e  ea rly  experim en ts to  p ay  to  th e  
finder a  rew ard  of tw o shillings. The cards used in  these 
bottles differ from  those used in  th e  bottom  bottles (see
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pages 36-18) in  one or two details only. The identification 
num bers of the  cards a re  followed by th e  le tte rs  S .P .B . 
(denoting  “ S ho rt P eriod  B o ttle  ” ), an d  th e  question  about 
leng th  of wire ta il does no t appear.

S o m e  R e s u l t s  f r o m  D r i f t - B o t t l e  E x p e r i m e n t s  C a r r i e d  

O u t  b y  t h e  M i n i s t r y  o f  A g r i c u l t u r e  a n d  F i s h e r i e s .

I t  rem ains now to  give some account of th e  resu lts  of th e  
M in is try 's  experim ents w ith  d r if t  bo ttles. These experi­
m en ts have been m ade, alm ost always, in  connection w ith  
problem s of fishery research . F rom  the  journeys perform ed by 
bo ttles in  la rge scale and  continued  experim ents, i t  is desired 
to  gain  general in fo rm ation  concerning th e  m ost usual sta te  
of th e  cu rren ts . Sm aller experim ents carried  o u t from  tim e 
to  tim e as occasion dem ands are usua lly  concerned w ith investi­
g a tin g  th e  dispersal of floating fish-eggs, fish-fry, o r o th e r 
sm all, passively-transported  organism s from  places w here they  
have been found to  occur in  concentra tion , the  in ference being 
m ade from  the  trave ls  of bo ttles th row n o u t in  th e  areas in 
question.

In  th e  N o rth  S ea m any  thousands of d rift-b o ttles  have 
been p u t ou t in  pursuance of carefu lly  p repared  schemes, and 
though  in  th is  N otice E ng lish  work alone is d ea lt w ith , it  
should  be m entioned th a t  m any  large and  valuab le  experi­
m ents have been carried  ou t by  the  Scottish  F ish ery  B oard , 
and  th a t  excellent researches have been m ade also by B elgian 
investigators and , to  a  lesser degree, by  investiga to rs from  
H olland .

T hroughou t a  whole year com m encing in  S eptem ber, 1920, 
th e  M in istry  cf A g ricu ltu re  and  F isheries h ad  25 surface- 
floating bottles, and 25 b o ttom -tra iling  bottles p u t ou t each 
week from  each of th e  following seven N o rth  Sea ligh t- 
vessels. :—R m ith 's  K noll, O u ter Dowsing, G alloper, Sw arte 
B ank , S an d ettie , N oord H in d e r  and  D oggersbank-Zuid. Of 
th e  9,550 surface-bottles p u t  o u t, 6,435 (67 ■§ per cen t.) were 
u ltim ate ly  recovered, w hilst of th e  9,525 b o ttom -tra iling  
bo ttles p u t o u t 3,362 (3 5 | per cen t.) w ere recovered. O f th e  
to ta l recoveries of bo ttom -bottles, tw o-th ird s w ere re -tak en  by 
traw l.

I n  th e  case of th e  surface-bottles i t  was possible to  con­
s tru c t ch a rts  showing th e  varied  m ovem ents of th e  surface 
w ate rs of th e  S o u th ern  N o rth  Sea w ith  vary ing  conditions of 
w ind , an d  from  th e  bo ttom -bottle  resu lts i t  was possible to 
gain  a very  good idea of th e  m ain  bo ttom  circu lation  of the  
S o u th ern  N o rth  Sea. I n  some cases surface-bottles have been 
know n to  trave l across th e  sou thern  p a r t  of th e  N o rth  Sea a t 
an  overall speed of no less th a n  10 m iles a  day. P e rh ap s  a 
rep resen ta tive  figure reg a rd in g  th e  speed of th e  bottom -
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bottles w ould be one m ile a  day, though  in  th e ir  case speed 
estim ates are n o t easily m ade.

F o r purposes of illu s tra tio n  th e  resu lts of ce rta in  experi­
m ents in  th e  E ng lish  C hannel m ay be cited. I n  th e  sum m ers 
o f five different years surface-bottles have been p u t o u t a t  a 
position  s itu a ted  ab o u t half-w ay between P lym ou th  and 
U sh an t. Q u ite  com monly these bo ttles have been carried  u p  
C hannel in to  th e  N o rth  S ea ; m any  have a t  tim es crossed the 
N o rth  Sea, sk irted  th e  coasts of J u tla n d  and  N orw ay, and 
have finished u p  well over 1,200 miles from  th e ir  s ta rtin g  
points. One b o ttle  trave lled  in  1924 over 1,450 m iles a t  a 
r a te  of lit tle  less th a n  8 m iles a  d ay ; i t  journeyed  from  the  
W estern  C hannel to a p o in t 70° N . la titu d e  on th e  coast of 
N orw ay. T he th re e  charts  given on pp . 22-24 illu s tra te  the  
trav e ls  of surface bo ttles p u t o u t in  th e  W estern  E nglish  
C hannel a t  th e  tim es ind icated .

Though in  th e  th ree  different years th e  surface-bottles were 
p u t  o u t a t  the  sam e position, strand ings resu lted  a t very 
d ifferen t places. This fac t is exp lainab le by the  different 
w ind conditions ru lin g  in  the  respective years. I t  was found 
possible to  w ork ou t, on the  basis of th e  resu lts  from  four 
experim ents, a re la tionsh ip  between w ind  speed and  th e  ra te  
of trave l of o rd in ary  surface-bottles.

I n  th e  experim en t of 1928, to  which C h a rt 2 refers, o ther 
types of bo ttle  w ere p u t o u t along w ith  th e  surface-floating 
bottles of the  usual k ind . A  num ber of bo ttles w ithou t any 
b a llas t, and  also a  num ber of d rag -fitted  bottles, w ere sent 
a d r if t . The trave ls of the  lig h t, unballas ted , bo ttles were 
much m ore m arked ly  dependent upon  th e  w ind th a n  were 
those of the  o rd in ary  ballasted  surface-bottles w ith  no free­
board, w h ilst the  drag-fitted  bo ttles perform ed journeys which 
showed them  to have been m uch b e tte r  ind icato rs of th e  w ater- 
m ovem ents proper, and to  have been less influenced by wind 
th a n  w ere th e  o rd inary  floaters.

A  cknoxoled g rn e n t.
The blocks from  which F igs. 2 and  3 and C harts  1, 2 and 

3 w ere p rin ted  w ere orig ina lly  p repared  to illu s tra te  an 
artic le  published  by an  officer of th e  M in istry  in  th e  Jo u rn a l of 
th e  M arine  Biological A ssociation of th e  U n ited  K ingdom , 
an d  th e  M in is try ’s th an k s a re  here expressed to  th e  D irector 
of th e  A ssociation fo r th e  loan of them .



C H A R T  1.
I l lu s tra tin g  th e  j ou m ey s accom plished b y  sim ple surface floating  b o ttle s  p u t  o u t a t  I n te r ­

n a tio n a l S ta tio n  E 2  on 2n d  A ugust, 1927. W here  th e  arrow s are  m ulti-barbed , th e  
n u m b er of b a rb s  d eno tes th e  n u m b er of b o ttles recovered a t  th e  p lace  ind ica ted . The 
figures in  th e  circles refer to  th e  s tra n d in g  p laces n e a r  by , a n d  h av e  th e  follow ing 
signification :—

T he n u m era to r ind ica tes chordal d istance  trav e lled  in  m iles.
T h e  d en o m in a to r gives th e  tim e “  ou t ” (in days) of th e  fa s tes t bo ttle .
T h e  b rack e ted  figures d eno te  th e  corresponding speed in  m iles per d ay .
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C H A R T  2.
Illusfciating th e  jo u rn ey s accom plished by  sim ple surface floating b o ttle s  set a d r if t  a t  

In te rn a tio n a l S ta tio n  E 2  on 10th A ugust, 1928.
T he figures in  circles refer to  th e  stran d in g s n e a r by , an d  h av e  tire sam e signification 

as on C h art 1—as also have  th e  arrows.
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C H A R T  3.
I llu s tra tin g  th e  jou rneys accom plished by  sim ple surface floating b o ttle s  se t a d r if t  a t  

In te rn a tio n a l S ta tio n  E 2 on 30th  Ju ly , 1929.
T he figures in  circles refer to  th e  stran d in g s n e a r  by, a n d  h ave  th e  sam e signification as 

on C h art 1— as also h av e  th e  arrows.


