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Based  on  the  Collections  from  Fifteen  Hundred  Metre-net  Hauls,
Made  in  an  Eight-mile  Circle  South  of  Nonsuch  Island,  Bermuda.

William  Beebe

Director,  Department of  Tropical  Research,
New  York  Zoological  Society

In  the  course  of  the  oceanographic  work  of  the  Department  of  Tropical
Research  of  the  New  York  Zoological  Society  during  the  last  nine  years  off
the  southern  coast  of  Bermuda,  we  have  concentrated  our  investigations  on
an  eight-mile  circle,  the  center  of  which  is  at  32°  12'  North  Latitude,  and
64°  36'  West  Longitude,  and  nine  miles  south-southeast  of  Nonsuch  Island.

In  this  circle  Net  Number  1  was  drawn  at  a  depth  of  400  fathoms  on
April  3,  1929.  Since  that  time  on  all  possible  occasions  intensive  trawling
has  been  carried  on  in  this  same  locality  from  the  surface  to  a  depth  of  1,400
fathoms.  More  than  1,500  metre-net  hauls  have  been  made,  besides  16
descents  in  the  bathysphere  from  250  to  3,028  feet.

Only  about  half  of  the  captured  fish  have  been  monographed,  but  the
work  is  progressing  rapidly.  We  have  often  been  asked  for  a  general  list  or
resume  of  the  deep-sea  fish  thus  far  taken  within  this  circle,  so  without
waiting  for  completion  of  study  of  all  the  forms  I  have  compiled  a  pre-
liminary  check-list  of  names  and  numbers.  The  hundred-odd  pelagic  species
have  not  been  considered  in  this  catalogue,  and  so  far  no  attempt  has  been
made  to  do  any  dredging  on  the  bottom,  so  that  our  list  excludes  all  strictly
surface  forms  as  well  as  abyssal  flounders,  bottom-living  macrurids,  etc.

A  single  sentence  will  show  the  value  of  this  concentrated  research  :  The
volume  of  this  eight-mile  circle  is  one  five-millionth  of  the  volume  of  the
seas  of  the  world,  while  in  it  we  have  taken  more  than  one-third  of  all  the
corresponding  abyssal  fish  so  far  known  to  science.  More  specifically,  from
this  extreme.y  limited  area  we  have  brought  up  fishes  representing  at
least  10  Orders,  46  Families,  65  Genera,  220  Species  and  115,747  Indi-
viduals,  almost  all  from  depths  below  300  or  400  fathoms,  in  strictly  abyssal
habitats.  Thirty-one  of  these  species  have  been  described  as  new.

While  it  is  not  my  intention  at  present  to  make  any  comparative  study
between these deep-sea fish and surface or shore forms, or between those taken
at  various  depths,  yet  a  few  facts  will  help  to  make  more  real  the  fish  fauna
of  this  area.  Members  of  the  genus  Cyclothone  of  the  family  Gonostomidae
are  among  the  smallest  and  the  most  delicate  of  all  abyssal  fish,  and  within
our  circle  they  are  far  and  away  the  most  abundant.  If  we  consider  only
two  species,  C.  microdon  and  C.  braueri,  which  thus  comprise  less  than  1%
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of  the  whole,  we  find  that  in  total  numbers  they  compose  four-fifths  or
82%  (94,684)  of  all  the  other  deep-sea  individual  fish  together.

Myctophidae  or  lantern-fish  come  next  in  abundance  but  with  wholly
different  relative  proportions.  The  57  species  of  this  family  compose  one-
quarter  of  the  whole,  and  their  numbers  amount  to  10%.  Still  a  third
different  ratio  of  factors  is  shown  by  Melanostomiatidae,  which,  with  36
species  (16%),  can  show  only  247  individuals,  or  a  mere  two-tenths  of  one
per-cent.

The  drastic  effect  on  physical  characters  of  fish  entering  and  living
under  the  conditions  of  darkness,  great  pressure  and  frigidity  of  the  abysses
of  ocean  is  evident  when  we  realize  that  out  of  the  46  families,  only  5  con-
tain  true  surface-living  members.  These  are  Anguillidae,  Gadidae,  Trichiuri-
dae,  Brotulidae  and  Ogcocephalidae.

Considering  abundance  of  individuals  the  following  10  families  are  in  the
lead  :  Gonostomatidae,  Myctophidae,  Sternoptychidae,  Melamphaeidae,
Chauliodontidae,  Paralepidae,  Maurolicidae,  Melanostomiatidae,  Aceratiidae
and  Serrivomeridae.  With  the  species  of  these  10  families  amounting  to  only
60%  of  all,  we  find  that  the  individual  count  comes  to  98.8%  of  all  the  fish
taken.

Luminosity  is  present  as  follows:  in  50%  of  the  orders,  39%  of  the
families,  81%  of  the  genera,  66%  of  the  species  and  (thanks  again  to
Cyclothone  and  Myctophidae)  to  96.5%  of  all  individuals.

The  use  of  a  submarine  automatically  recording  pressure  gauge  has
made  the  exact  depths  of  the  long  hauls  certain.  The  consistent  and  long-
continued  trawls  of  hundreds  of  nets  at  corresponding  levels  have  established
a  very  accurate  basis  for  estimating  upper  and  lower  life  levels  of  species,
and  the  level  of  maximum  abundance.  Also  very  sound  data  have  been
obtained  on  relative  abundance  and  rarity.  Three  examples  will  suffice.
Cyclothone  microdon  and  C.  pallida  are  very  closely  related,  and  yet  their
totals  are  57,512  and  505  respectively;  two  eels,  Serrivomer  beanii  and  S.
brevidentatus  are  distinguished  with  difficulty  and  yet  they  show  the  in-
explicable  difference  in  numbers  of  155  and  7  ;  Myctophum  laternatum  and
M.  fibulatum  bear  the  same  extremely  close  relationship,  and  they  in  turn
tally  at  2,853  and  8  respectively.  The  value  of  figures  such  as  these  is  con-
firmed  by  net  to  net  and  year  to  year  catches.  The  Myctophum  case  will
illustrate  this.  The  captures  during  the  three  years  1929,  1930  and  1931  of
M.  laternatum  were  1,047,  877  and  905,  while  the  corresponding  years
yielded  4,  2  and  2  individuals  of  M.  fibulatum.

I  have  appended  a  list  of  the  published  papers  dealing  directly  with  this
collection of fish.
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Paralepidae
Luciosudis sp.
M acroparalep is interm edius

Ege, 1933
Macroparalepis sp.
Paralepis brevirostris

(Parr), 1928
Paralepis brevis

Zugmayer, 1911
Paralepis bronsoni

(Parr), 1928
Paralepis speciosus?

Bellotti, 1877

Myctophidae
Diaphus agassizi

Gilbert, 1908
Diaphus dofleini

Zugmayer, 1911
Diaphus dumerili

(Bleeker) , 1856
Diaphus effulgens

(Goode & Bean), 1895
Diaphus fulgens

(Brauer), 1904
Diaphus garmani

Gilbert, 1906
Diaphus gemellari

(Cocco), 1838
Diaphus hypolucens

Parr, 1928
Diaphus lucidus

(Goode & Bean), 1895
Diaphus lutkeni

(Brauer), 1904
Diaphus macrophus

Parr, 1928
Diaphus metopoclampus

(Cocco), 1829
Diaphus rafinesquei

(Cocco), 1820
Diaphus splendidus

(Brauer),  1904
Diaphus young

(Not yet studied)
Lampadena anomala

Parr, 1928
Lampadena bathyphila

Taning, 1928
Lampadena braueri

Zugmayer, 1914
Lampadena chavesi

(Collet), 1905
Lampadena minima

Taning, 1928

Number
in

Single Nets.
Number

of
Specimens.
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