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IN T R O D U C T IO N

G astrosaccus sanctu s  ( v a n  B e n e d e n ,  1 8 6 1 )  o f  th e  su b - fa m i ly  G astrosacc inae  
(M y sid acea ,  M y s id a e )  has a ch arac te r is t ic  b u r r o w in g  b eh av io r .  In  da y t im e  it  b u r ­
row s in th e  u p p e rm o s t  c e n t im e te r  o f  s a n d  o n  th e  fo r e sh o re  ne a r  th e  l im i t  o f  th e  
w av e  w a sh  (B äcescu ,  1 9 3 4 ;  F ish e lso n  & Loya, 1 9 6 8 ) .  T h i s  species is w id e ly  
d is t r ib u te d  a lo n g  th e  A t la n t ic  sh o re  o f  w e s te rn  E u ro p e ,  f ro m  B ri ta in  a n d  th e  
so u th e rn  p a r t  o f  th e  N o r t h  Sea so u th  to M o rocco ,  th e  C anarie s ,  a n d  a lo n g  th e  
w este rn  coast  o f  A f r ic a  a n d  in  S ou th  A fr ica .  I n  th e  M e d i te r r a n e a n  G . sanctu s  
w as fo u n d  a lo n g  th e  coasts o f  F ran ce ,  I ta ly  a n d  in  th e  n o r th e r n  A dria t ic ,  A lg e r ia  
a n d  T u n is ia .  I t  is a lso m e n t io n e d  f r o m  th e  B lack  Sea a n d  th e  Sea o f  A z o v  (F a g e ,  
1 9 3 3 ;  Bäcescu, 1 9 3 4 ,  1 9 4 1 ;  T a t t e r s a l l  & T a t te r s a l l ,  1 9 5 1 ;  T a t te rsa l l ,  1 9 5 5 ;  G io r-  
d a n i  Soika, 1 9 5 5 ;  F u rn e s t in ,  1 9 5 9 ;  H o e n ig m a n ,  1 9 6 1 ) .  T h e  f i rs t  co llec tion  in  th e  
ea s te rn  M e d i te r r a n e a n  w as m a d e  a t  P o r t  Said  (T a t t e r s a l l ,  1 9 2 7 ) .  I n  1 9 6 6  this 
species w as  f o u n d  fo r  th e  f i r s t  t im e  on  th e  Is rae l i  coast (F i sh e ls o n  & Loya, 1 9 6 8 ) .

I n f o r m a t io n  on  th e  da i ly  b u r r o w in g  h ab i t s  o f  th e  species is re la tive ly  rare. 
Bäcescu ( 1 9 3 4 )  w as  th e  f i rs t  to  m e n t io n  th e  d u a l  cycle o f  d iu rn a l  b u r r o w in g  an d  
o f  n o c tu r n a l  pe lag ic  life . L a te ly  th is  species w as  co llec ted  f ro m  th e  s a n d  fo r  
ph ys io log ica l  research  p u rp o s e s  ( P o r a  &  Bäcescu, 1 9 3 9 ) .  G io rd a n i  So ika  ( 1 9 5 5 ) ,  
w o r k in g  o n  th e  in te rs t i t ia l  m a c r o fa u n a  o f  th e  M e d i te r r a n e a n  sand y  shore ,  u s in g  
th e  t r a n sec t  te c h n iq u e ,  d isco vered  a d en se  p o p u la t io n  o f  G . sanctus  o n ly  a t  V a s to  
( A d r i a t i c  coast  o f  I ta ly )  a n d  a  f e w  sp ec im en s  o n  several o th e r  localities (A n z io  o n  
w es te rn  coast  o f  I taly, O r a n  in  A lg e r ia  a n d  T a b a rk a  in T u n is i a ) .  P re l im in a ry  
transec ts  p e r f o r m e d  by F ish e lso n  & L oya ( 1 9 6 8 )  o n  B a t-Y am  beach ( I s rae l ,  so u th  
o f  T e l -A v iv ,  loca lity  m a r k e d  no .  8 in  f ig .  1 )  sh o w ed  a  very d ense  p o p u la t io n  
o f  th is  species.

T h e  p re s e n t  in ves t ig a t io n  h a s  b een  ca r r ie d  o u t  in two stages. D u r i n g  th e  f i rs t  
s tage  a su rv ey  o f  th e  Is rae l  coasts w as p e r f o r m e d ,  f ro m  G a z a  in th e  so u th  to R osh  
H a  N i q r a  in  th e  n o r th  ( f ig .  1 ) .  T h e  n e x t  s tag e  w as  a  m ore  d e ta i le d  s tu dy  a lo n g  th e  
B a t -Y a m  sh o re .

1) Specim ens sent to D r . M . Bäcescu w ere identified  by him  as th e  recently described species 
Gastrosaccus m editerraneus Bäcescu, 1970.

2 ) A p art o f M .Sc.-thesis perform ed under the supervision o f D r. L. Fishelson and subm itted  to 
the Tel-A viv U niversity , D epartm en t o f Zoology.
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I S R A E L  M E D I T E R R A N E A N  C O A S T  S U R V E Y

D u r in g  th e  period  J u n e  1967 to A u g u s t  1967 th e  M e d i te r r a n e a n  sand y  shore 
o f  Israel was surveyed fo r  G astrosaccus sa n c tu s. S a m p l in g  w as p e r f o r m e d  by g lass 
jars w i th  a d iam ete r  o f  6 .01 d= 0 .0 4  cm  at r a n d o m  at va r ious  p o in t s  a lo n g  the 
san d y  shore . Every  p o in t  w a s  sea rch ed ,  s t a r t i n g  b e lo w  th e  w a te r - l in e  a n d  en d in g  
o n  th e  u p p e r  l im i t  o f  th e  w av e  w ash .  T h e  s a m p l in g  ja r  w as  p ressed  in t o  th e  sand 
vertically ,  m o u th  d o w n ,  to a d e p th  o f  3 to 5 cm , a n d  in th is  way a  s a n d  sam ple  
w as  taken. T h e  m ater ia l  co llec ted  w as  f ix e d  in e th a n o l  7 0 %  a n d  th e  m ys id s  and 
o th e r  an im a ls  w ere  sor ted  out.

T E L - A V I V

G A Z A

Fi.q. 1. Israel M editerranean coast survey. T h e  black dots indicate  the beaches on w hich specimens 
o f Gastrosaccus sanctus (van  B eneden) w ere found . T w o dots —  beaches w ith  a relatively dense 

p opulation ; th ree  dots —  beaches w ith  the densest population.

T h e  sites in w h ich  sp ec im en s  o f  G astrosaccus sa n c tu s  w e re  fo u n d  are  sh ow n  
o n  th e  m a p  ( f ig .  1 ) .  T h e y  are  th e  fo l lo w in g  ( f r o m  so u th  to n o r t h ) :  ( 1 )  Gaza, 
( 2 )  A sh k e lo n  ( N a t i o n a l  P a r k  b e a c h ) ,  ( 3 )  A s h k e lo n  ( b e a c h ) ,  ( 4 )  N iz a n im ,  
( 5 )  A s h d o d  ( s o u th  o f  p o r t ) ,  ( 6 )  P a lm a h im ,  ( 7 )  R ish o n  L e  Z io n ,  ( 8 )  B a t-Y am  
( s o u th e rn  b e a c h ) ,  ( 9 )  T e l -B a r u c h  ( n o r t h e r n  l im i t  o f  T e l - A v iv ) ,  ( 1 0 )  H erz lia ,
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( 1 1 )  Bet Y an n a y ,  ( 1 2 )  M i k h m o r e t ,  ( 1 3 )  G iv ’at O lg a ,  ( 1 4 )  S edot Y a m  ( b e a c h ) ,  
( 1 5 )  M a ’ag an  M ik h a e l ,  ( 1 6 )  H a i f a  ( s o u th e rn  b e a c h ) ,  ( 1 7 )  Q iry a t  H a y im ,  
( 1 8 )  Q iry a t  Y a m ,  ( 1 9 )  A k k o  ( s o u th e r n  fence  o f  b e a c h ) ,  ( 2 0 )  R o sh  H a  N i q r a  
( N a h a l  B ezet e s tu a ry ) .  I n  a l l  th e se  localit ies th e  coast is a  san dy  beach, o p e n  to 
w ave  ac tion  a n d  o f  lo w  in c l in a t io n  (E m e r y  & N e e v ,  I 9 6 0 ) .  A li  th e  sp ec im en s  
w e re  f o u n d  in th e  a w a sh  z o n e  o f  t h e  san d y  l i t to ra l .  A t  A s h d o d  a n d  R o sh  H a  N i q r a  
so m e  o f  the  a n im a ls  w e re  f o u n d  in  san d y  sections b e tw een  ro ck  plates.  T h e  n u m b e r  
o f  spec im ens  p e r  s a m p le  w a s  f o u n d  to be  very  var iab le .  T h i s  m e th o d  o f  s a m p l in g  
en a b le d  on ly  a  r o u g h  e s t im a te  o f  th e  p o p u la t io n  size.

O n  account o f  th is  su rvey ,  B a t -Y a m  beach  w as e s t im a te d  to be  m o s t  den se ly  
p o p u la te d  by G astrosaccus sa n c tu s  a n d  th is  locality  w as th e r e fo re  ch osen  to  be 
th e  reg io n  fo r  a  m o r e  d e ta i le d  in v es t ig a t ion .  A sh k e lo n  a n d  S ed o t  Y a m  ( N o s .  2 
a n d  14 in  f ig .  1) w e r e  ch o sen  as  co n tro l  areas.
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Fig. 2. M icrodistribution  o f  the p o p u la tio n  of Gastrosaccus sanctus (van Beneden) on  a  sandy 
M editerranean beach (B at-Y am , 23 O ct. 1967, 10 a .m .). The parallel lines indicate th e  net. 
Sam pling was done at the crossing points. T he left side o f th e  fram e is facing the sea and is parallel

to the w ater line.

BAT-YAM  BEACH SURVEY

T h e  d is t r ib u t io n  o f  th e  p o p u la t i o n  o f  G . sanctus  at  B a t-Y am  was inv es t ig a ted  
by  m ean s  o f  transec ts  p e r p e n d i c u la r  to  th e  w a te r  line. A lo n g  those  transec ts  sa m p le s  
w e re  ta k e n  every  20  c m  w i t h  t h e  a b o v e -m e n t io n e d  glass jars te ch n iqu e .  I n  a d d i t io n ,  
th e  q u a d r a n t  system w a s  a p p l i e d ,  u s in g  a  f r a m e  o f  1 X  1 m  on  w h ic h  a  c o o r ­
d in a t in g  n e t  w as s t re tc h e d ,  10  c m  b e tw e e n  th e  lines (p i .  1 ) .  T h is  f r a m e  w as  
p laced  a few  ce n t im e te rs  ab o v e  th e  s a n d  an d  th e  co llec ting  jars w e re  fo r c e d  in to  
th e  san d  u n d e r  th e  c ro s s in g  p o in t s  o f  th e  net.  T h u s  81 sam ples  w e re  ta k e n  in  every
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q u a d ra n t ,  c o v e r in g  2 6  p e r  c en t  ( 2 6 0 0  c m - )  o f  th e  area .  T h e  sa m p le s  w e re  treated 
w i th  e th a n o l  as m e n t io n e d  above.

T h e  survey a lo n g  B a t-Y am  sh o re  sh o w e d  tha t  th e  p o p u la t io n  o f  G . sanctus  is 
d is t r ib u te d  d iscontinuous!) '  in p a tches  r a n g in g  f ro m  a few  m e te rs  to so m e  tens of 
m e te rs  w ide .

T h e  q u a d ra n t  s a m p l in g  results  a re  su m m a r iz e d  in fig . 2. T h e  results  obta ined  
w e re  tested by analysis  o f  va r ian ce  fo r  tw o  variab les  ( D i x o n  & Massey, 1 95 7 ) ,  
and  in o u r  case they are  th e  s a m p l in g  p a ra l le l - to -w a te r - l in e  a n d  th e  sam p lin g  
o r th og o n a l- to -w a te r - l in e .  T h e  tes ted  h yp o th ese s  a re  w h e th e r  th e  m e a n s  (ca lcu la ted  
para l le l  o r o r th o g o n a l  to th e  w a te r - l in e )  a re  e q u a l  a t  t h e  9 9  p e r  cen t  level o f 
s ign if icance .  T h e  results  sh o w ed  th a t  th e  m ean s  c a lc u la ted  o r t h o g o n a l  to  th e  w ater 
l ine  a re  equal ( F s .ih  =  1 - 6 8 ) ,  a n d  tho se  ca lcu la ted  p a ra l l e l  to  th e  w a te r  l ine  are 
equ a l  ( F s .,i4 =  3 9 / i ) .  T h is  m e a n s  th a t  as f a r  as th e  m ic ro d i s t r ib u t io n  in  the 
in hab i ted  p a tches  a lo n g  th e  sh o re  is co n ce rn ed  th e  d is t r ib u t io n  o f  G . sanctus 
is co n tin uo us ,  f lu c tu a t in g  p a ra l le l  to th e  w a te r  line. T h e  resu lts  p rov e  also that 
th e re  is a  s ig n if ic an t  h o r izo n ta l  z o n a t io n  o f  th e  G . sa n c tu s  p o p u la t io n  a lo n g  the 
sho re l ine ,  o f  w h ich  th e  m a x i m u m  den s i ty  f ie ld  fo rm s  a n a r r o w  l in e  pa ra l le l  to the 
w a te r  l ine  a n d  sh i f ted  to w a rd s  th e  shore .

I t  o u g h t  to be  p o in te d  o u t  th a t  in m o s t  o f  th e  tran sec ts  th e  above  described 
sh i f t  is less th a n  th e  o n e  i l lu s t ra ted  in  th e  e x a m p le  d e m o n s t r a t e d  in  f ig .  2.

DISCUSSION

T h e  zo n a t io n  o f  G . sanctu s  a lo n g  th e  sh o re  f its w e l l  w i th  s im i la r  p h e n o m e n a  
descr ibed  fo r  o th e r  species o f  M y s id a cea  (C lu t te r ,  1 9 6 7 ) .  W h a t  seem s to be in te r ­
es t in g  in  G . sanctu s  is th a t  th e  d is t r ib u t io n  o f  its p o p u la t io n  a lo n g  th e  sho re  is in 
th e  f o r m  o f  a l te rn a te  areas  w i th  o r  w i th o u t  an im a ls ,  a n d  th e  p o p u la te d  patches 
d e m o n s tra te  a typica l “ a g g re g a t e ” d is t r ib u t io n .  A c c o rd in g  to  B äcescu  ( 1 9 4 0 :  7 6 2 )  
“ d u r a n t  la jo u r n é e  G . sa n c tu s  es t ty p iq u e m e n t  b e n th iq u e  e t  n e  passe  au  d om aine  
p é la g iq u e  q u e  la  n u i t ” . D u r i n g  th e  d a y t im e  th e  m ys id s  b u r r o w  in  th e  u p p e r  cm 
o f  s a n d  a lo n g  th e  sh o re  a n d  a t  n i g h t  th ey  are  fo u n d  in  th e  o p e n  sea, d o w n  to 
1-2 m  d e p th  (B äcescu ,  1 9 3 4 ) .  L a rg e  n u m b e r s  o f  G . sa n c tu s  w e re  cau gh t  in  the 
o p en  sea a t  n ig h t  by  th e  a id  o f  l i g h t  (B äcescu , 1 9 3 4 ,  1 9 4 0 ;  F u rn e s t in ,  1 9 5 9 ) .  
I t  seem s poss ib le  th a t  G . sanctus  agg re g a te s  a t  n ig h t ,  f o r m i n g  la rg e  shoals. T h is  
su gg es t ion  is s u p p o r te d  by C l u t t e r ’s w o r k  ( 1 9 6 9 )  o n  t h e  s h o a l in g  b eh av iou r  of 
mysids. I t  can  b e  a ssu m e d  th a t  w h e n  a  la r g e  g r o u p  o f  a n im a ls  ( n a m e d  by C lu t te r  
a “s h o a l” )  settles d o w n  on  th e  beach ,  i t  w i l l  cover  a  re la t iv e ly  s h o r t  sho re  section. 
C lu t te r  d e sc r ib ed  th e  “ s h o a l”  as c o n s is t in g  m o s t ly  o f  sm a l le r  cohesive groups ,  
w h ich  are  r e f e r r e d  to e i th e r  as “ sch oo ls” o r  “ s w a rm s ” . P e rh a p s ,  i f  such a “ sh o a l” 
settles a n d  b u r r o w s  in to  th e  san d ,  k e e p in g  its social s t ru c tu re ,  a  q u a d r a n t  sam p lin g  
d u r in g  th e  d ay tim e  w o u ld  d e m o n s t r a t e  th e  d iv is io n  o f  t h e  “ s h o a l” in to  sm alle r  
agg rega tes  —  th e  “ s w a rm s ” .



CRU STA C EA N A , Suppl. 3: 360 PL. 1

T he q u adran t sam pling , a , the breakers upw ard; r, their retreat. A sam pling glass jar (g )  was pu t 
on (he fram e for dem onstration. S, seaward.
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RÉSUM É

La d istribution  du  M ysidacc fou isseur Gastrosaccus sanctus (van  Beneden, 1861) a fait 1 objet de 
recherches le long des côtes sableuses m éditerranéennes d ’Israël. U n relevé détaillé effectué sur 
la plage de Bat-Yam (fig . 1) a m ontré  une d istribu tion  inégale de la p o p u la ro n  de G. sanctus 
le long de la côte. D ans les endroits peuplés les an im aux  form ent des rassem blem ents, su ivant des 
zonations horizontales, parallè les à la  ligne d 'eau .
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