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A b s t r a c t

A new species of C haetognatha, Sagitta batava, is described. T h e  m orphological 
differences between this new species and  closely re la ted  ones, especially S. setosa, are 
given. Ecological and meristic da ta  concerning S. batava  are reported.

T h e  only species o f C haetognatha know n from  the coasta l area  of the 
N etherlands, Sagitta  bipunctata  Q uoy & G aim ard , 1827, is recorded fro m  the 
W adden  Sea, Z u id e r Sea and  the S cheld t E stu a ry  (H orst, 1884; van Breem en, 
1905).

T h e  investigations carried o u t by  the  H ydrobio logical Institu te , division 
of D elta  R esearch , Y erseke, p rov ided  a  new  species of C haetognatha from  
the W estern  and the E astern  S cheldt and  the G revelingen, fo r w hich the 
nam e Sagitta  batava  is proposed.

Sagitta batava n. sp.

T ype locality: o ff Z ierikzee (prov. o f Zeeland, the N etherlands), depth  40 m , date
4-V III-1965. H olotype: ZM A . V C H . 324; Paratype: Z M A . V C H . 276.

D escription: T h e  to ta l length: 6.6— 12.5 m m  (m ean 9.8 m m , based o n  46 
specim ens) length of the caudal segm ent 2 0 % — 2 5 %  of the  to ta l length 
(m ean  22 % , based on 46 specim ens). T o ta l length of the ho lo type 11.6 m m , 
th e  caudal segm ent occupies 21 % . T h e  caudal segm ent o f anim als preserved 
in  fo rm alin , show s the sam e d iam eter as the body  segm ent; th e re  is no ab ru p t 
decrease of d iam eter behind th e  sep tum  (as in S. setosa, M üller, 1847). H ooks
5—-5, an terio r teeth  5— 5, and p oste rio r teeth  15-—45. T h e  co llarette  is very 
sm all and  a fin-bridge is absent, so the  fins are separated . T h e  an terio r fin
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Fig. 1. Sagitta batava, from  off Z ierikzee, ventral view; real length 11.6 mm.
Fig. 2. H ead  o f sam e specim en in ventral view; m ore enlarged.
Fig. 3. Posterior p a r t  of the  sam e specim en in ventral view; m ore enlarged.
Fig. 4. Sagitta bipunctata, the right sem inal vesicle, a fter a specim en collected in the 

Spaanse W ater, C uraçao.

starts 0.5— 1 m m  behind  the  ven tra l ganglion. T h e  ven tra l ganglion is very 
faintly developed and so are  th e  an terio r fins, though  clearly  visible and  
provided w ith  rays. T h e  posterio r fins are well developed and  fin-rays are 
present, except fo r a sm all band  in the  an terio r p a r t o f th e  fins along the  
body. T h e  posterio r fin does n o t end gradually , b u t a  V -shaped  opening 
is left betw een the  body  and  th e  caudal top  of the fin, in w hich the  sem inal 
vesicles pro trude. T h e  vesicles a re  longdraw n, provided w ith  a  bulbous 
cranial pole, like in  S. robusta, D oncaster, 1902. T h e  caudal fin is rounded 
and  does n o t touch  the  vesicles. R ays a re  absent in the la tero -an te rio r p art 
o f th e  caudal fin. T h e  fem ale sexual appara tu s  is rounded  and  the  ovaries, 
w hen crow ded w ith the  large, rounded  eggs, reach just above th e  an terio r 
border o f the posterio r fin. T h e  rounded  eyes show a  clear p igm ent-spot of a 
sym m etrical sta r-shape (fig. 6). A  small intestinal diverticulum  is usually
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present. T h e  sm all, longdraw n corona is d ifficu ltly  seen. T h e  an terio r teeth 
a re  in no rm al position  covering each o ther and directed  ou tw ards. T h e  well- 
developed vestibu lar ridge is regular, w ithout tubercles. T h e  posterio r edge 
of th e  vestibu lar ridge is no t rounded  as in S. se tosa , b u t m ore  angular. T h e  
p oste rio r tee th  a re  b road ly  based and  p rov ided  w ith  te rm inal cusp. T h e  
hooks show  also a  clear te rm inal cusp or tip  exactly as described for S. 
bipunctata . T h e  p oste rio r teeth  and  the base of th e  hooks are  light b row n in 
colour.

R e m a rk s  —  S. setosa  is closely rela ted  to th e  new  species. In  S. setosa  no 
in testinal d iverticu la  a re  found, w hile in  S. batava  tw o sm all d iverticu la  are 
p resent. M o st characteristic  is the  d ifference in leng th  of the  caudal segm ent 
betw een th e  tw o species. T h e  num ber of hooks is  usually  la rger in S. setosa, 
b u t th e  varia tion  is too  large to  consider it a  distinctive character. T h e  
p igm ent-spot in  th e  eye is constan tly  T -shaped  in  S. setosa, and  m ore o r less 
rou n d ed  in  S. batava. T h e  shape of th e  v estibu la r ridge is rounded  in  S. 
setosa, and  m o re  rectangular in  the  new  species.

S. m in im a  G rassi, 1881, show s a  slight affin ity  to  S. batava, b u t in  this 
species the  p oste rio r fins do no t touch  the  sem inal vesicles and  the fin-rays 
a re  p e rp en d icu la r to  the  body.

S. b ipuncta ta  is to  be distinguished from  th e  new  species by its greater 
leng th  w hen full-grow n, the som ew hat longer an te rio r  fins, the  be tte r develop­
ed co llare tte  an d  the  coincidence of the  an te r io r  fin w ith  the  caudal p a r t of 
the  ven tra l ganglion. A  small d istance betw een v en tra l ganglion and  an terio r 
fins is fo und  by  B urfield  (1927), b u t this au th o r  describes a  d istinct opening 
betw een th e  sem inal vesicles and the  posterio r fin, w hich still points a t  a 
d ifference w ith  S. batava. T h e  p igm ent-spot in  the  eyes of S. bipunctata  is 
asym m etrical, star-shaped , thus no t sym m etrical and  rounded  as in S. batava.

Som e species resem bling in  a  few characters the new  species d iffer from  
S. batava:

in  having a  relatively  la rger caudal segm ent (m ore th an  25 %  in S. regu­
laris A id a , 1897; S. neglecta  A ida, 1897; S. friderici R itte r-Z ahony , 1911; 
S. pseudoserra todenta ta  T ok ioka , 1939; S. fe ro x  D oncaster, 1903; and  S. 
robusta)',

o r having m o re  hooks {S. elegans V errili, 1873; and  S. bipunctata)-,
o r  in having m ore o r  less an terio r teeth  (m ore th a n  8 in  S. bedoti B eraneck, 

1895 and  S. helenae  R itte r-Z ahony , 1910);
o r in  having an o th er num ber of posterio r tee th  (as S. regularis; S. friderici; 

S. bedoti; S. tenu is  C onant, 1896; and  S. elegans).
U nlike  the  new  species, the  vesicles do  n o t touch  the  posterio r fin and 

reach  the  caudal fin  in  S. robusta', S. friderici; S. bedoti; S. tenuis; S. helenae; 
S. pu lchra  D oncaster, 1902; S. decipiens  Fow ler, 1905; S. serratodentata  
K rohn , 1853; S. fe ro x; S. p lankton is  S teinhaus, 1896; S. m in im a; S. elegans; 
and  S . bipunctata . T o  d iscrim inate them  m ore easily from  the new  species 
the above species a re  m entioned and referred  to  in  tab le  I.
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T ab le  I

M easurem ents and variation in a rm ature  o f S. batava and o ther Sagitta  species with 
under th e  line the exact da ta  of 16 specim ens o f S. batava  and  17 specim ens of S. setosa.

T otal Tail
Species length segm. H ooks An ter. Poster. Sem inal vesical touches

(mm) (% ) teeth teeth poster, tin caudal fin

S. regularis 4— 7 29— 33 7— 8 2— 4 4— 7 + —
neglecta 6— 8 28— 30 6— 8 5— 7 11— 16 + —
robusta 9— 14 25— 30 6— 8 7— 10 11— 16 + +
friderici 9— 13 25— 26 8— 9 6— 9 14— 22 + +
pseudoserratodentata 6— 7 25— 21 6— 7 5— 6 9— 12 + —
bedoti 7— 12 21— 28 6— 7 10— 13 20— 30 + +
tenuis 3— 10 20— 25 5— 8 2— 5 4— 9 + +
helenae 10— 13 23— 25 7— 8 15— 18 13— 14 + +
pulchra 7— 12 16— 23 5— 6 6— 8 8— 12 + +
decipiens 7— 15 20— 30 5— 7 6— 9 12— 20 — +
serratodentata 8— 14 20— 36 5— 7 5— 11 9— 20 + +
ferox 6— 9 24— 27 6— 7 6— 13 8— 12 + +
planktonis 8— 40 23— 26 6— 9 1— 10 9— 21 — —
m inim a 4— 9 17— 24 7— 8 2— 4 6— 14 — +
elegans 25— 30 17— 25 10— 12 5— 8 12— 18 — +
bipunctata 6— 19 21— 28 8— 10 4— 8 9— 16 — +
setosa 6— 21 16— 20 7— 13 4— 8 7— 19 + —
batava 5— 12.5 20— 25 5— 11 3— 8 9— 16 + —

S. batava 12.5 20.0 1— 1 5— 5 15— 15 + —
11.6 21.0 5— 5 5— 5 15— 15 + —
11.5 20.5 8— 8 8— 8 14— 14 + .—.
11.3 20.5 8— 9 7— 7 15— 15 + —
11.0 20.0 9— 9 8— 8 13— 13 + —
10.3 22.0 8— 8 7— 7 13— 13 + —
10.1 21.5 7— 6 7— 7 11— 11 + —

9.5 21.5 11— 11 8— 8 16— 16 + —
9.5 21.0 7— 7 8— 8 13— 13 + —
9.5 21.0 8— 8 6— 6 11— 11 + —
9.1 22.0 8— 8 6— 6 10— 10 + —
8.5 20.0 7— 8 6— 6 12— 12 + —
7.4 22.0 6— 6 3— 3 9— 9 + —
7.4 25.0 1— 1 6— 6 11— 12 + —
7.4 25.0 9— 9 5— 5 11— 11 + —
5.8 25.0 8— 8 4— 5 9— 9 + —

S. setosa 21.0 16.0 10— 10 6— 7 17— 17 + —
20.2 15.5 8— 9 5— 5 19— 19 + —
20.0 16.0 9— 9 6— 6 14— 14 + —
20.0 16.0 7— 8 7— 7 14— 15 + —
19.9 16.6 8— 8 6— 7 12— 12 + —
19.2 17.0 9— 9 7— 7 15— 15 + —
18.7 19.5 8— 8 6— 6 13— 13 + —
18.2 16.3 9— 9 7— 7 13— 13 + —

18.1 17.5 9— 10 5— 5 14— 14 + —

14.9 17.0 9— 10 6— 6 15— 13 + —

12.5 17.0 8— 8 6— 6 13— 13 + —

11.6 19.0 9— 9 5— 5 13— 13 + —

10.9 19.0 8— 8 5— 6 11— 11 + —

10.3 19.5 7— 8 5— 5 13— 13 + —

8.3 20.0 10— 9 6— 6 14— 15 + —

7.0 18.0 7— 7 5— 5 12— 12 + —

6.6 19.0 7— 7 5— 5 11— 11 + —
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Sagitta setosa, S. elegans, S. bipunctata, S. serratodentata, S. m axim a  
(C onant, 1896), S. lyra  K ro h n , 1853, S. p lanktonis, S. hexaptera  d ’O rbigny, 
1834, S. decipiens  an d  S. m acrocephala  Fow ler, 1905, a re  recorded  from  the 
N orth  Sea area and  its d irect vicinity. T h e  la rger size and  relatively sm all 
caudal segm ent in  S. hexaptera  and  S. lyra, th e  relatively large tail-segm ent 
in  S. m acrocephala, th e  egg-shaped sem inal vesicles and  the gradually  ending 
poste rio r fins in  S. m axim a, suffice to  d istinguish  these species from  S. batava. 
F o r  the o ther species the  differences a re  cited above and in  tab le I.

T h a t S. batava  is a  distinct species and  no t a  varie ty  of S. setosa  is proved 
by  th e  com plete absence of in term ediates betw een S. setosa  and  S. batava, 
w hereas S. setosa  w as found  in  the  R o o m p o t and  off K lein V alkenisse to ­
gether w ith S. batava.

T o  investigate th e  v aria tion  of S. setosa, fo u r sam ples of th is species from  
the  N o rth  Sea a t 54°10 'N  0 0 °0 0 'E ; 54°20 'N  0 0 °4 0 'E ; 53°40 'N  00°20 'E  and 
54°33 'N  00°40 'W  w ere exam ined. T h e  da ta  ob ta ined  from  these anim als are

Fig. 5. Sagitta b ipunctata, head  and eye-pigm ent spot (x 650 approx.).
Fig. 6. Sagitta batava, head and  eye-pigm ent spo t (x 650 approx.).
Fig. 7. Sagitta setosa, head and  eye-pigm ent spot (x 650 approx.).
Fig. 8. Sagitta setosa, an te rio r and posterio r teeth (x 275 approx.).
Fig. 9. Sagitta bipunctata, from  Spaanse W ater, C uraçao, anterior and posterior teeth

(x 275 approx.).
Fig. 10. Sagitta bipunctata, f ro m  the E aste rn  Scheldt, an terio r and posterior teeth  

(x 275 approx.).
Fig. 11. Sagitta batava, an terio r and posterior tee th  (x 215  approx.).
Fig. 12. Sagitta batava, an terio r and posterio r teeth, of a larger specim en (x 275 approx.).

V

\



—  66 —

caudal segm ent in %

batava
26-

24-

23-

2 2 -

2 0 -

16-

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
b o d y  len g th  in  m m

G raph 1. T he relation  betw een the total body-length and the length o f the caudal 
segm ent in  % , in  Sagitta batava  and Sagitta setosa.

represented  in  th e  g rap h s 1 & 2, together w ith the da ta  of S. batava. A  sam ple 
collected in  th e  sam e w ay as the S. setosa  sam ples and  also from  open  w ater 
from  th e  m o u th  of the  E astern  Scheldt, the  R oom pot, proved  to  be alm ost 
com pletely com posed of the new  species, the  specim ens do n o t show any 
m ore affin ity  to  S. setosa  th an  th e  m o re  neritic specim ens.

F ro m  g raph  1 it becom es evident th a t the re  is a  distinct d ifference between 
the length  of the  caudal segm ent in  the tw o species. T h e  varia tion  in arm ature 
of th e  species given in  g raph  2 show s only  slight d ifferences between the 
species. T h e  d ifference in  the  num ber o f hooks is perhaps the only  significant 
one.

In  the  collections of the Z oological M useum  in A m sterdam  one slide was 
preserved w ith  S. b ipuncta ta  from  the  E as te rn  Scheldt on w hich o ld er referen­
ces as those  of van  B reem en (1905) w ere based. T h is anim al w ith  a  tail seg­
m ent of 27%  an d  an  opening  betw een th e  sem inal vesicles an d  th e  posterior 
fin belonged to  S. b ipuncta ta  and  thus th e  o lder da ta  on S. b ipunctata  m ay be 
correct. T h e  popu la tion  of S. batava  m ust be a  new  popu la tion  o r no  a tten ­
tion has been paid in  the  p as t to  th e  differing anim als. R eferences to  S. setosa  
in the  S cheld t E stu a ry  are  n o t found  in  literature , so it is reasonable to  
suppose th a t S. batava  was never recorded  under the nam e S. setosa.

T h e  area  of S. batava  in the Scheldt E stu a ry  can b e  populated  by S. setosa



G rap h  2. T he re la tion  between the num ber o f posterio r teeth (above), the num ber of 
hooks (in the centre) and the num ber of an terio r teeth  (below) and the num ber 
o f specim ens, in Sagitta batava  and Sagitta setosa, on y-axis.

fro m  th e  N o rth  Sea as proved  by one specim en collected together w ith S. 
batava  off K lein Valkenisse.

T h e  hydrography  of the  area  has been described by  D en  H arto g  (1961, 
1963). T h e  execution of the  ’’D elta  W o rk s”  induces im portan t changes in  the 
hydrograph ica l conditions of the  area , th e  geographical ind ication  of the 
localities is  the re fo re  ra the r insignificant. T h e  ecological characters of the 
a re a  changed considerably since D en  H arto g  (1963) m ade his studies; th e  
E as te rn  Scheldt, fo r exam ple, has lost partia lly  the  euhaline characters.

S. batava  w as collected in the  euhalin icum  and polyhalinicum . In  the 
euhalin icum  the  chlorinity  is usually  h igher than  16.5 ° /o o i low er values are 
only  m easured exceptionally. T h e  ch lorin ity  of the locality  ’’N olled ijk”  in the 
euhalin icum  d ropped  below 16.5 ° /o o  by  incidental and  tem porary  stronger 
flow  o f the  river Scheldt. T h e  po lyhalin icum  is characterized  by average 
chlorin ities betw een 16.5 and  1 0 °/o o - T h e  localities in  th e  euhalin icum  
are: W estkapelle, N olledijk, B each  n ea r  D ishoek and  B each n ea r  Klein 
V alkenisse, th e  o th er localities a re  of po lyhaline  character. T h e  chlorinity  

-of th e  b io to p e  of S. batava  v aries betw een 10 and  1 6 .5 ° /00, th e  w ater tem p er­
a tu re  varies betw een  — 1.0° C  (Dec. 1964) and  21.0° C  (A ugust 1965). T h e  
given m in im um  and m axim um  values of ch lorin ity  and  tem pera tu re  m ay be 
incom plete; fu rth e r  studies on  the  ecology of the area  m ay result in  slightly 
d iffe ren t values, between w hich the  environm ental circum stances fluctuate.
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