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IN T R O D U C T IO N

T h e  g e n u s  A r c h i l in a  Ax, 1959  (P ro se ria ta , 
M o n o c e lid id a e )  h as  b e e n  th e  s u b je c t  o f  re c e n t 
pub lications: p ro b lem s co n cern in g  its m o n o p h y ly  and 
re la tionsh ip s w ith  the  o th e r  genera  o f  the  A rch iloa  genus 
co m p lex  se n su  K arling (1966) have b ee n  d iscussed  and 
several n e w  species, from  the  M editerranean , Red Sea 
an d  C aribbean  h av e  b ee n  d escrib ed  (M artens & Curini- 
G alletti, 1994, 1995; C urini-G alletti & M artens, 1995).

E igh t o f  th e  16 s p e c ie s  k n o w n  c o m e  fro m  th e  
M editerranean . T h ey  all o cc u r in  lo w  en e rg y  sublittoral 
o r  b ra c k is h  e n v iro n m e n ts .  R e se a rc h  a lo n g  th e  
M e d ite rran e an  co a s t o f  Israel re v e a le d  an  ad d itio n a l 
species, w ith  deriv ed  m orpho log ical, karyological and 
eco log ical fea tu res fo r th e  genus. T h e  p re se n t pap e r 
describes this n e w  species an d  d iscusses its p o sitio n  in 
the  A rch ilo a  genus com plex .

ABSTRACT

A rc h ilin a  isra e litica  sp .n . (P la tyhe lm in thes P roseriata) fro m  the 
e a s te rn  M e d ite rra n e a n  is d e sc rib e d . It d iffe rs  f ro m  c o n g e n e r ic  
sp e c ie s  fo r  details o f  th e  genital o rgans. I t is th e  on ly  A rc h ilin a  
sp e c ie s  k n o w n  karyologically  w ith  n  =  4 an d  th e  o n ly  A rch ilin a  
from  th e  M edite rranean  o c cu rrin g  in tertidally .

K E Y  W O R D S : P la tyhelm in thes - E aste rn  M e d ite rran ean  - A rch ilin a .
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MATERIALS AND M ET H O D S

E xtrac tion , p re se rv a tio n  an d  h y sto log ica l te c h n iq u e s  ro u tin e ly  
a d o p te d  fo r  P ro s e r ia ta  w e re  u s e d  (see  M a rte n s  e t  a l . ,  1989). 
K aryological te c h n iq u e s  are  d esc rib ed  b y  C urin i-G alle tti e t a l . , 1989. 
Relative len g th s (r.k = len g th  o f  ch ro m o so m e  x i  00 /to tal len g th  o f 
h ap lo id  g en o m e) and  c e n tro m e ric  in d ices (c.i. = len g th  o f  sh o r t arm 
x lO O /le n g th  o f  e n t i r e  c h ro m o s o m e )  w e r e  o b ta in e d  fro m  
m easu rem en ts  o f  cam era lucida d raw ings o f  five m etap h ase  plates. 
T h e  fun d am en ta l n u m b e r  is d e riv e d  acco rd in g  to  M atthey (1949) and 
th e  ch ro m o so m e  n o m en c la tu re  fo llow s Levan e t al. (1964).

A b b re v ia tio n s  u se d  in  the f ig u re s

b, b u rsa ; c i, c irrus; co, co p u la to ry  o rgan ; f d ,  fem ale duct; fg ,  
fem ale g lands; f p ,  fem ale po re ; g g 2, «Kittdrüsen»; m p , m ale po re ; od, 
ov id u c t; o v , o vary ; p g ,  p ro s ta te  glands; p h ,  p h a ry n x ; sd , sem inal 
d u c t; s ta , s ta to cy st; t, testes; v, vagina; v i ,  v ite llary ; vp, vaginal pore; 
sv, sem inal vesicle.

SPECIES DESCRIPTION

Archilina israelitica  n . s p .

D istr ib u tio n  a n d  m a te r ia l

A tlit (M e d ite r ra n e a n  c o a s t  o f  Is ra e l) ,  in te r t id a l  
m e d iu m  to  co a rse  san d  (ty p e  locality ), A pril 1988, April 
1 9 9 2 . S e v e ra l a n im a ls  s tu d i e d  a l iv e ;  5 s p e c im e n s  
se ria lly  s e c tio n e d  (one o f  th e m  c h o s e n  as h o lo ty p e ) (ZC- 
LUC N o 190); 2 w h o le  m o u n ts , 5 sp e c im en s  u sed  for 
karyology .

E tym ology

T he nam e refers to  the ty p e  locality.

D escrip tion

T he hab itu s o f  A rch ilin a  isra e litica  sp. n. is sim ilar to 
tha t o f the  m ajo rity  o f  the  M onocelid idae (Fig. 1A): slen ­
d er and  e longated , 1 to  2 m m  long. T h ey  have n e ith e r
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Fig. 1. - A rc h ilin a  israelitica  n. sp .: A, genera l o rg an isa tio n  o f  a liv ing  anim al; B, genera l o rg an isa tio n  o f  th e  c o p u la to ry  o rg an s from  living 
an im als; C, c irru s sp ines (see tex t fo r  d escrip tio n ); D, re c o n s tru c tio n  o f  th e  co p u la to ry  o rgans from  serial sagittal sec tions; D, id iogram .
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p ig m en ted  eye-spots n o r  p ig m en t in  o th e r  parts  o f  the 
body . T h e  an te rio r tip  is ro u n d ed , w ith  a few  v ery  small 
‘o ily  d ro p le ts ’ in  fro n t o f the sta tocyst. T h e  p o ste rio r  en d  
is r o u n d e d  a n d  p ro v id e d  w ith  so m e  sm all a d h e s iv e  
papillae. T he ep iderm is is o f  the  in sunk  type, cilia ted  all 
o v er th e  body , e x c ep t for the  caudal tip. Cilia are ab o u t 3 
pm  long . No rh ab d ite - lik e  s tru c tu re s  w ere  o b se rv e d  
w ith in  th e  ep iderm is. In sec tio n ed  m aterial, nu m ero u s 
sm all e lo n g a te  sac-like  g la n d s , o p e n in g  th ro u g h  th e  
ep iderm is, w ere  o b se rv ed  all o v e r  th e  body , clearly  m o re  
ab u n d a n t in  the  p o s te rio r  p art o f  the  body . T he p h ary n x  
is in  the  seco n d  ha lf o f  the body , ab o u t 150 pm  long. Ex­
ternal and  in ternal ep ithelium  have in sunk  nuclei an d  are 
cilia ted  ex cep t at th e  distal tip  o f  th e  p h ary n x , w here  
pharyngeal g lands d ischarge. T h e  long itud inal m uscles 
lie at th e  ep ithelial side , the c ircu lar m uscles at th e  p a re n ­
chym al side. T h e  cell bod ies o f  th e  pharyngeal g lands lie 
ven tra lly  in  fro n t o f  the  p h ary n x , an d  e x te n d  u n d e r the 
ovaries.

M ale g e n ita l organs. T here  are ab o u t 25 to  35 testes in 
tw o  irregular m ed io  ven tra l row s. T h e  co p u la to ry  organ 
is an  ovo id  bu lb , a b o u t 100 to  120 pm  long  in  squeezed  
anim als, w ith  a w ell d ev e lo p ed  m uscu lar wall. It con tains 
a straigh t cirrus, the  sem inal vesicle and  the  p rosta tic  
v esic le . T h e  p ro s ta tic  ves ic le  is lin e d  b y  a n u c le a te d  
s e c re to ry  e p ith e liu m  w ith  v e ry  sm all e o s in o p h ilo u s  
granules. The sem inal vesicle is w ell separated from  the 
prostatic vesicle by  a m uscular diaphragm . The copulatory  
o rgan  o p en s  in to  the  m ale atrium , w h ich  is p ro v id ed  
w ith  a non-ciliated  epithelium .

T h e  straigh t cirrus, ab o u t 50 to  60 pm  long  an d  25 pm 
b ro ad  in  squeezed  co n d itio n , is barre l-shaped  in  living 
anim als. In w h o le  m o u n ts  d iffe ren t k inds o f  sp ines can 
b e  d is tingu ished  (Figs 1C, 2B). T h ere  are 25 to  32 row s

w ith  15 to  18 sp in es  p e r  row , ex cep t at the  basis o f  the 
c irrus w h ere  th e re  are on ly  5 to  6 sp ines p e r  row . These 
p rox im al sp ines are short, ab o u t 3 to  4 pm  (nr. 4 in  Fig. 
1C). M ore distally, the sp ines range b e tw e en  8 an d  10 pm 
in leng th  an d  are straigh t o r v e ry  slightly  cu rv ed  (nr. 3 in 
Fig. 1C). N ear th e  tip  o f th e  cirrus, the  sp ines becom e 
sm aller (3 to  5 pm ), and  are m ostly  cu rved  m o re  strongly 
(nr. 2 in Fig. 1C). At the ex trem e  tip  o f the  cirrus som e 
very  sm all sp ines, 1-2 pm  lo n g  can  b e  seen  (nr. 1 in  Fig. 
1C). In  the  liv ing anim als those  d iffe ren t k inds o f  spines 
are easily o v e rlo o k e d  an d  the  n o n -ev e rted  cirrus seem s 
to  b e  dense ly  p ack ed  w ith  sp in es (Fig. IB).

F em ale g e n ita l organs. T h e  ovaries are ven tro-la teral 
in  fro n t o f  th e  pharynx , th e  vitellaries are dorso-lateral 
an d  e x te n d  from  b eh in d  the  first testes till b eh in d  the 
co p u la to ry  organ . T he ov iducts, lined  w ith  a non-ciliated  
ep ithelium , ru n  to  the  pre-penial bursa o f  the  reso rb iens 
type , s itu a ted  just in  fron t o f  th e  co p u la to ry  organ . This 
b u rsa  consists o f  som e large spherical bu lges w ith  sperm , 
an d  co n tin u es  po ste rio rly  in to  the  fem ale duct, w h ich  is 
lin e d  w ith  a nu c lea ted  ep ithe lium  (Fig. ID). A lo n g  and  
co iled  m uscu lar vagina starts from  the  an te rio r p a rt o f  the 
bu rsa  an d  o p en s  to  th e  ou tside  20 to  50 pm  in fro n t o f 
th e  m ale p o re  in  living anim als.T his vagina is lined  w ith  
a (p robably) n o n -sec re to ry  ep ithe lium  w ith  in su n k  nuclei 
and  is su rro u n d e d  w ith  a w ell d ev e lo p ed  in n e r  circular 
an d  o u te r  long itud inal m uscle layer; n o  g lands w ere  o b ­
se rved  a ro u n d  the  p o re . T he fem ale d u ct o p en s  b eh in d  
the  m ale pore. T h e  last p o r tio n  o f  the  fem ale d u c t is 
s u r r o u n d e d  b y  n u m e ro u s  fem a le  g la n d s  w ith  large 
eo s in o p h y lo u s  granules. N um erous g lands («Kittdrüsen») 
(gg2 in  Fig. ID ) are p resen t b e h in d  the  fem ale pore.

K a ryo typ e . T h e  hap lo id  ch ro m o so m e se t is m ade up  of 
4 ch ro m o so m es, d istinctly  d iffering  in  size. T h e  total
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Fig. 2 - A rc h ilin a  isra e litica  n. sp .: A - B, c irru s from  m o d era te ly  (A) and  stro n g ly  (B) sq u e e z e d  karyological slides; C, sp e rm atogon ia! m itosis.
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h ap lo id  leng th  is 12.3 ±  1.6 fxm, the  fundam ental n u m ­
b e r  is 5. T h e  first ch ro m o so m e is m e tacen tric  (r.l. = 31.8; 
c.i. = 38.8), the  o th e rs  are su b te lo c en tr ic  (C hrom . 2: r.l. 
= 26.5; c.i. = 22.6; C hrom . 3: r.l. = 22.7; c.i. = 21.2; 
C hrom . 4: r.l. = 18.9; c.i. -  13 9)- T h e  idiogram  (Fig. IE) 
is based  o n  these  karyom etrical data.

D ISC U SSIO N

A rch ilin a  israelitica  n. sp. c learly  b e longs to  th e  A r­
ch iloa  genus-com plex. Based o n  th e  co m b in a tio n  o f  its 
m o rp h o lo g y  and  karyology, it is n o t possib le  to  p lace the 
n ew  species in o n e  o f  the  m o re  deriv ed  genera  o f  the 
co m p lex , viz. A rch iloa  d e  B eaucham p, 1910, A rchilopsis  
M eixner, 1938, M esoda  M arcus, 1949, M onocelopsis  Ax, 
1951, T a jik in a  M artens & C urini-G alletti, 1994, In a lo a  
M artens & Curini-G alletti, 1994. A ccord ing  to  th e  p resen ­
ce o f  in su n k  epithelial nuclei, s im ple  p rep en ia l bursa 
w ith  ex terna l vagina, sim ple co p u la to ry  bu lb  an d  absen ­
ce o f  postpen ia l bursa, w e assign it to  the  genus A rch ilin a  
Ax, 1959, w h ich  con tains species w ith  m o stly  plesio- 
m o p h ic  characters (for the  d iscussion  ab o u t th is g roup , 
see M artens & Curini-G alletti, 1994, 1995).

T h e  m ain  characters d ifferen tia ting  A . isra e litica  from  
th e  o th e r  species o f the  genus are th e  shape  o f the  cirrus, 
vagina, k aryo type  and  habitat.

In  living anim als o f the  n ew  species th e  in v e rted  cirrus 
is b a r re l-sh a p e d , n e a rly  h a lf  as b ro a d  as lo n g , w ith  
n u m ero u s row s o f  sp ines, seem ing ly  iden tical, unless in 
s tro n g ly  sq u a sh e d  m o u n ts . T h e  o n ly  k n o w n  sp ec ie s  
w h ich  has a cirrus w ith  th e  sam e leng th  to  b rea d th  ratio  
is A. p a le s tin ica  M artens & C urini-G alletti, 1994. In  this 
sp ec ie s , h o w e v e r, th e  c irru s  is p ro v id e d  w ith  few er 
sp ines w ith  d istinctly  m arked  size d iffe rences (ranging 
3-22 jxm), easily app reciab le  in  living specim ens.

A cco rd ing  to  M artens & C urin i-G alletti (1994), the  
p le sio m o rp h ic  co n d itio n  fo r the  genus A rch ilin a  is a 
ra th e r sh o r t vagina o p en in g  in to  th e  p rep en ia l bursa. In 
m o st o f  th e  species, th e  bursa is o f  the  reso rb iens type. 
T his m o rp h o lo g y  can b e  m odified , as in  th e  n ew  species, 
w h o se  vagina is long, v e ry  m uscu lar an d  co iled . T h e  on ly  
species w ith  a vagina co m p arab le  w ith  th a t o f  th e  new  
sp e c ie s  is A. e n d o s ty la  Ax, 1959- In  th is  sp e c ie s , 
how ever, the  vagina is n o t co iled . F u rth e rm o re , in  A. 
israelitica  the oviducts en ter the  bursa separately, w hile in 
A. endostyla  the oviducts fuse before entering  the  bursa.

A lo n g  m uscular ex ternal vagina w h ich  can  b e  co iled  is 
also fo u n d  in  the  genus In a lo a  M artens & Curini-G alletti, 
1994. In th e  tw o  described  species [I. sca lo p u ra  (Marcus, 
1949) a n d  I. c ir r ife ra  (M eixner, 1943)] th e  c o m m o n  
fem al duct, w h ich  runs to  th e  fem ale p o re , starts from  the 
m uscular vagina (see Fig. 1 in  M artens & Curini-G alletti,
1994), w h ile  in  the new  species the  co m m o n  fem ale duct 
starts from  th e  bursa. F u rth e rm o re , th e  gen u s In a lo a  
p resen ts  o th e r  characters w h ich  are m issing in  the  new  
species: 1) ex trem ely  long  c irru s a n d  2) the  co p u la to ry  
b u lb  n o t filled up  by th e  sem inal an d  p rosta tic  vesicles,

w h ich  are m o re  o r less iso lated  from  th e  b u lb  w all. B oth 
In a lo a  species live in  b rack ish  w ater.

T h e  k ary o ty p e  is an  add itiona l deriv ed  fea tu re  o f  A. 
israelitica . T h e  n e w  species, in  fact, has a k a ryo type  w ith  
4 ch rom osom es in its haploid  set, distinctly differing in  
size. T h e  longest o n e  is m etacentric; w hile  the o thers are 
subtelocentric . This karyotype is the result o f a Robert­
sonian  p rocess o f  fission o f Chrom . 1 o f  the basic se t for the 
M onocelididae w ith  n = 3. All the o th er karyologically 
know n  species inc luded  in the  genus A rchilina  have n = 3 
(Martens & Curini-Galletti, 1994; C urini-G alletti & M artens,
1995). H ap lo id  se ts  w ith  fo u r  ch ro m o so m e s  are also 
p r e s e n t  in  th e  g e n e ra  I n a lo a  a n d  A r c h ilo a  d e  
B eaucham p , 1910. T h e  k a ry o ty p e  o f  A. isra e litica  is 
n e a r ly  id e n tic a l to  th a t fo u n d  in  th e  k a ry o lo g ica lly  
k n o w n  In a lo a  species (a n ew  species an d  I. c irr ife ra  (see 
A rch ilo a  c irr ife ra  in  C urini-G alletti et a l., 1989). It is 
q u es tio n ab le  w h e th e r  this id e n tity  im plies a re la tionsh ip  
a m o n g  th e  n e w  sp e c ie s  a n d  I n a lo a  o r  r e p re s e n ts  a 
h o m o p laso u s feature. Based o n  th e  data  re p o rted  above, 
w e favour the  la tte r hypo th esis , s ince  the  n ew  species 
does n o t p re se n t the  characteristic  m o rp h o lo g y  o f  the  
c o p u la to ry  o rgan  o f  the  gen u s In a lo a . F u rth e rm o re , 
fission  o f  C hrom . 1 o f  the basic set o f  th e  M onocelid idae 
is k n o w n  to  h av e  h a p p e n e d  in d e p e n d e n tly  in  o th e r  
genera  o f  the  fam ily (.P ro m o n o tu s  Beklem ischev, 1927; 
B oreocelis  W estb lad , 1952; D u p lo m in o n a  Karling, 1966) 
(C urini-G alletti e t a l., 1989 an d  um pub l. data) always 
resu lting  in  very  sim ilar kary o ty p es w ith  n = 4.

T h e  ab e rran t k a ry o ty p e  o f  A. isra e litica  w ith in  the 
g e n u s  A r c h i l in a  is p o ss ib ly  lin k e d  w ith  its  u n u su a l 
h a b i ta t .  C u rin i-G a lle tt i  & M a rte n s  (1990) s h o w e d  a 
significative co rre la tio n , w ith in  th e  M onocelid idae, b e ­
tw e e n  c o lo n iz a t io n  o f  s tre s s e d  e n v iro n m e n ts  a n d  
k a ry o lo g ic a l e v o lu tio n  f ro m  th e  b as ic  se t, b as ica lly  
th ro u g h  R obertson ian  m echan ism s. A. isra e litica  occurs 
in te rtidally  in  m ed iu m  to coarse sand , a hab ita t w h ich  ex ­
perien ces h igh energy  stress d u e  to  w ave ac tion , as w ell 
as salinity  a n d  te m p era tu re  ex trem es. O n  th e  con trary , all 
the  o th e r  M editerranean  A rch ilin a  species are fo u n d  in 
lo w er en e rg y  hab ita ts  (subtidal o r  brack ish , in  p ro te c te d  
co n d itio n s) an d  have basic karyo types. This w as also 
ev id en t in  th e  locality  w h ere  w e  fo u n d  the  n e w  species, 
w h ere  tw o  o th e r  A rch ilin a  species, w ith  n = 3 and  basic 
set, w e re  p re se n t su b tid a lly  in  th e  sam e transec t: A. 
p a le s tin ic a  o cc u rrin g  a t a d ep th  o f  ab o u t 30 cm  and  A. 
en d o s ty la  at a d e p th  o f  ab o u t 60 cm .
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