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A p p e n d i x , No. IV .

ON A  Y O U N G  STA G E O F  T H E  W H IT E  S O L E *  P L E U R O ­
N E C T E S  (G L Y P T O C E P H A L U S ) C Y N O G L O S S U S .

BY

E. W . L . H o l t  a n d  L. W . B y r n e .

P l a t e  I I I .

O ur p resen t knowledge of th e  life h isto ry  of th is  species, shortly  
sum m arised in  C unn ingham ’s “ M arketab le M arine  F ishes,” p. 233 
(1896), and  M cIntosh  and  M asterm an’s “ B ritish  M arine Food 
F ishes,” p. 372 (1897), is derived  from  th e  following p apers: —

C unningham , P .R .S ., E d in ., X X X III., p. 101 (1886), ovum, vitel- 
ligerous larva, 3 '9 9 — 5 -9 mm.

H olt, Sei. T rans. R. D ub. Soc., ser. 2, IV ., p. 455 (1891), ovum, 
V., p. 84 (1893), ovum, v ite lligerous la rv a  and  early  stage afte r 
absorption  of yolk, 4 • 16— 5 • 57 mm. ; young, 42 mm.

Petersen, Rep. D anish  Biol. S tation , IV ., p. 126 (1893), young 
45 mm.

Goode and  Bean, Oceanic Ich thyology, p. 430 (1895), young 
57 mm.

W e have in  these papers a fa ir ly  com plete account of th e  develop­
m en t and  life-history of P . cynoglossus from  th e  ovum  to' th e  te r ­
m ination  of th e  v itelligerous stage of th e  la rv a  a t  a  len g th  of 5 • 5 
to  6 mm. O f its  subsequen t developm ent n o th in g  has been 
definitely  know n u n til  th e  le f t  eye has reached  th e  sum m it of the 
head  and th e  young fish has adopted  th e  h ab its  of th e  adu lt. This 
stage has been figured by  Goode and B ean from  th e  w estern side 
of th e  A tla n tic ;  an d  som ew hat m ore advanced specimens, from  
E u ro p ean  w aters, in  w hich th e  m igration  of th e  eye has been 
com pleted, a lthough  th e  ac tu a l leng th  is less, have been  described 
an d  figured b y  P etersen , an d  by  one of th e  p rese n t authors. 
To these  stages should, in  o u r opinion, b e  added (as will here­
a fte r  appear) th e  young  p leu ronectid  of 32 mm. described by 
P ete rsen  (loc. cit., p. 130, fig. 20) an d  a ttr ib u te d  by  him , not 
w ith o u t some hesita tion , to  th e  h a lib u t (H ippoglossus vulgaris) 
ra th e r  th a n  to  th e  species now u n d er consideration.

T he leng th  of th e  specim en w hich gives occasion fo r th is  n o te  is 
25 • 5 mm., of which th e  caudal fin occupies 3 • 5 mm. ; th e  fin-ray 
fo rm ula is D. 108, A. 95 ; th e  v erteb ra l cen tra  can n o t b e  accurately  
counted, b u t  a re  ce rta in ly  m any  m ore th a n  fifty  in  num ber. Miss 
W oodw ard’s d raw ing renders fu r th e r  deta iled  descrip tion  unneces­
sary.

W e refer i t  w ith o u t hes ita tion  to P. cynoglossus for th e  following 
reasons : —

(1.) T he fin-ray form ula, w hich is norm al fo r P. cynoglossus 
th e re  a re  fa r  too  m any anal rays for IT. vulgaris or P . hippoglos­
soides.

* W itch (England), Craig-fluke (Scotland). For commercial purposes the Irish 
and English names are often also applied to the megrim or ox sole, Rhombus 
{Lepidorhombus) megastoma, a fish of less m arket value.
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(2.) The elongated form  and  num erous verteb rae  : th e  subgenus 
G lyptocephalus, G ottsche, is characterized  by  a  very  h igh  num ber 
of verteb rae for p leu ronectid s; P . cynoglossus has 58, (H . vulgaris  
has ab o u t fifty  only).

(3.) I t  agrees well in  size and  form  w ith  th e  know n larvæ  of 
P. cynoglossus, described by  one of us from  neighbouring  localities. 
F o r com parison’s sake it  m ay b e  m entioned th a t  a dab in  th e  same 
stage as P. cynoglossus, 42 mm. long, is 15 to  16 mm. in  length , 
w hile a dab in  the same stage as th e  specim en u n d e r  consideration 
(25-5  mm.) is abou t 1 0 '5  mm. long, and th e  p roportional increase 
in  grow th is alm ost iden tical.*

P ete rsen ’s larva, alluded  to  above, h ad  a  fin-ray form ula of D. 
104, A. 88, and  was of a  sim ilarly  elongated form , besides agreeing 
w ith  our la rv a  in  th e  spinous a rm a tu re  of th e  gill-cover shortly  
to  be noticed, and should therefore, in  ou r opinion, be a t tr ib u te d  
to the  same species.

P. cynoglossus, especially w hen  im m ature, appears norm ally  to  
live in  w ater of g rea ter d ep th  th a n  any  o th e r p leu ronectid  found  
on our coasts, excepting, perhaps, Rhombus megastoma, Rhombus 
Boscii, and the  little-know n Solea Greeni ; on th e  I rish  survey the  
young were always found in  deep w ater, an d  th e  specim en now 
u n d er consideration was tak en  in  an  o rd inary  tow -net sunk to- 90 
fa tk . on th e  eastern  edge of th e  P orcupine B ank  (90 mi. S. by  W . 
J  W . of Cleggan H ead, 175 fa th .), 7 th  Ju n e , 1901.

The large num ber of ve rteb rae  an d  porous n a tu re  of some of 
th e  bones of the head found in  Glyptocephalus are, no  doubt, cor­
re la ted  w ith  a  deep-sea h a b ita t, and  i t  is n o t im probable th a t  th e  
long d u ra tio n  of th e  pelagic stage and  large size a tta in ed  by 
P. cynbglossus before assum ing th e  form  and h a b its  of th e  ad u lt 
m ay be, in  p a rt, due to  th e  sam e cause. A  fa r  m ore in te resting  
fea tu re  in  th e  developm ent is th e  presence on th e  gill-cover of a 
spinous arm a tu re  (see F ig . 3). A lthough  th e  la rvae of th e  “ Pset- 
tin e  ” f  genera, Rhombus (Psetta) Phrynorhombus, an d  Zeugopterus 
have long been known to  pass th ro u g h  a  spine-bearing stage, we are 
n o t aw are of its having been elsewhere found in  a  “ P leu ronectine  ” f 
flat-fish. This spine-bearing stage appears to  th row  considerable 
lig h t upon th e  origin of th e  P leuronectidae. I t  seems reasonably 
p la in  th a t  th e  presence of spines on th e  head or operculum  cannot 
possibly be of any use to  a  fish which h ab itu a lly  lies w ith  one side 
upon th e  bo ttom  or even upon a perpend icu lar rock-face, an d  is 
fa r m ore likely to be an  ancestra l charac ter derived from  some 
such early  Zeorhom bine or Berycoid form, as B ou lengeri suggests.

The presence of such spines in  the P se ttin a  P leu ronec tid s alone 
m ight perhaps be regarded  as a secondary ch a ra c te r ; b u t  w hen 
they  are found to reap p ear in  th e  only P leu ronectine  form  which 
we know to have a  long la rva l history§ i t  seems difficult to  in te rp re t

* In such comparisons a margin m ust be allowed for the individual variation of 
length (in regard to stage of metamorphosis) so frequently observed in young flat 
fishes of any species.

t  We only employ these term s as a m atter of convenience, and in no way agree 
th a t there is any necessity to  subdivide the Pleuronectidae into families and sub­
families, as has sometimes been done.

X Ann. Mag. Nat. Hist., ser 7, X. 295 [1902].
§ As inferred by the large size attained before the completion of the metamor­

phosis.
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th e ir  presence otherw ise th a n  by  supposing th a t  th e  spine-bearing 
stage  has been suppressed in  th e  life-history of th e  P leu ronectine  
form s in h a b itin g  shallow w ater. I n  these th e  early  assum ption of 
th e  a d u lt  form  is com monly correla ted  w ith  a m igra tion  to  th e  
ex trem e sandy  m arg in  in  th e  sp ring  and summ er, w here th e  con­
d itions of life would be unfavourab le  to  an  incom pletely m eta­
m orphosed larva. I t  is possible th a t  small bottom -liv ing anim als, 
su itab le  fo r th e  food of the  younger stages of a p leuronectid , are 
less a b u n d a n t in  th e  deeper w ater to* which P. cynoglossus is a t  all 
know n stages of its life-history confined. I f  th is  w ere so th e  re te n ­
tio n  of a  prolonged la rva l h isto ry  or i ts  extension w ould be a. neces­
sary  item  in  th e  evolu tion  of th e  species. I t  is t ru e  th a t  th e  dab 
(Pleuronectes lim anda), though  perhaps m ost a b u n d a n t imme­
d ia te ly  a f te r  m etam orphosis in  shallow w ater, contrives to  find a 
liv ing  a t  th e  same stage a t  depths well w ith in  th e  range  of th e  
a d u l t  w hite  so le ;*  b u t  the  dab, a t  least w hen adu lt, is moro 
m arkedly  om nivorous th a n  any o th e r P leuronectid  of ou r acquain t­
ance. A n  ex tended  la rv a l phase is n o t invariab ly  associated in  
P leu ro n ec tid s  w ith  a  deep-sea- h ab ita t, as is sho-wn by  th e  life  h istory  
o f Arnoglossus G rohm anni, f  a  sm all fish, confined in  th e  ad u lt 
form  to  shoal w ater, th e  la rva of which, hav ing  regard  to  th e  u lt i­
m a te  size of th e  two species, a tta in s  dim ensions re la tive ly  g rea ter 
th a n  th e  la rv a  of th e  w h ite  sole.

T he la t te r  p resen ts am ong B ritish  P leu ronectines s tru c tu ra l cha­
rac te rs  w hich go fa r  to  ju stify  its  exclusion from  the- genus P leuro ­
nectes, an d  as i t  recedes from  th is  genus i t  te n d s  to  approach, in  
th e  nu m b er of its  vertebrae and fin-rays, deep-sea h ab ita t, and, 
perhaps, its  la rva l h isto ry  also, th e  H ippoglossina forms. T he re ­
m ain ing  forms m ay be roughly  arranged  in  a  series P. m icro­
cephalus— lim anda— platessa— flesus, m arked by (i.) th e  adoption 
of a  m ore an d  morei inshore habita-t, (ii.) % decreasing num ber of 
vertebrae and  fin-rays, and  (iii.) a m ore and m ore restric ted  larval 
h istory .

* Advanced larvae of the white sole have, however, only been found so far a t 
depths beyond the  range of the  dab ; so the  zones of depth suited to  earliest 
bottom -living stages of the  two species may be separated by a fairly wide interval, 
abridged in later life by the  shoreward migration of the white sole.

t  Previously known on the Irish coast by a few specimens a t  scattered localities 
A. Grohmanni has, since 1890, proved to be common in shallow water in Ballynakill 
and Bofin harbours, and Cleggan bay, Co. Galway. In  the adult form its ranga 
seems to be, in B ritish and Irish waters, from tide marks to about ten fathoms.

A. T. & Co. (L td.) 
100. W t. P . S it. 1. 1901.












