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( M e d e d e lin g  nr. 72 v a n  h e t  D e lt a  I n s t itu u t  v o o r  H y d r o b io lo g is c h  O n d e r z o e k ,  Y e r s e k e )

S in d s  1966 h o u d e n  w ij o n s  o n d e r  m e e r  b e z ig  m e t d e  w ie r v e g e ta t ie  v a n  d e  s c h o r r e n  

e n  s l ik k e n  in  h e t  D e lta g e b ie d . N a a s t  e e n  g lo b a le  in v e n ta r is a tie  v a n  d e  g r o e n - ,  b r u in -, 

r o o d -  e n  b la u w w ie r e n  s p e e lt  h e t o n d e r s c h e id e n  v a n  g e m e e n s c h a p p e n  in  d it  o n d e r z o e k  

e e n  b e la n g r ijk e  r o l . H e t  o n d e r z o e k  is  to t  n u  to e  v o o r a l  o p  d e  G r e v e lin g e n  g e c o n c e n ­

tr e e r d ;  d e  m e e s te  g e g e v e n s  d ie  in  d it  a r t ik e l  te r  s p r a k e  k o m e n  z i jn  d a n  o o k  in  d e z e  

z e e - a r m  v e r z a m e ld . E r  k o n  e e n  g r o o t  a a n t a l  b i jz o n d e r h e d e n  o v e r  d e  v e r s p r e id in g  

e n  d e  o e c o lo g ie  v a n  Enteromorpha-s o o r te n  w o r d e n  g e n o te e r d , w a a r v a n  e r  h ie r  e e n  

a a n t a l  n a a r  v o r e n  w o r d t  g e b r a c h t .

T a x o n o m i e

D e  s o o r te n  v a n  h e t g e s la c h t  Enteromorpha ( Ulvaceae, Ulotrichales, Chlorophyceae) 
s ta a n  b e k e n d  a ls  z e e r  m o e i l i jk  d e te r m in e e r b a a r :  d e  t a x a  z i jn  e r g  p o l y m o r f  e n  m o d i-  

f ic a t ie f . P a r k e  &  D i x o n  ( 1968) o n d e r s c h e id e n  v o o r  G r o o t - B r i t t a n n ië  e n  o m r in g e n d e  

w a te r e n  12 s o o r te n ,  w a a r v a n  e r  d o o r  o n s  9 z i jn  g e v o n d e n  o p  d e  s c h o r r e n  e n  s lik k e n  

v a n  Z .W .- N e d e r la n d .  D e  d e te r m in a t ie  v a n  é é n  v a n  d e z e  s o o r te n ,  Enteromorpha 
ralfsii, is  e c h te r  n ie t  g e h e e l z e k e r . D e  d ia g n o s t is c h e  c r ite r ia  d ie  g e b r u ik t  z i jn  b ij d e  

d e te r m in a t ie  z i jn  v e r m e ld  in  tabel I. D e z e  k e n m e r k e n  z i jn  o n t le e n d  a a n  B l i d i n g  

( 1963). W ij  v e r la t e n  o n s  g e h e e l o p  d e  re v is ie  v a n  B lid in g , h o e  m e n  o o k  o v e r  d e  

ta x o n o m is c h e  e n  n o m e n c la to r is c h e  w a a r d e  v a n  z i jn  w e r k  m a g  o o r d e le n ,  a a n g e z ie n  

h ij v o o r  d e  W .- E u r o p e s e  s o o r te n  d e  b e ste  g e g e v e n s  b ie d t  d ie  m o m e n te e l b e s c h ik b a a r  

z ijn . H o e w e l d e  w ijz e  v a n  v o o r t p la n t e n  en  d e  in te r fe r t il ite it  a ls  z e e r  b e la n g r ijk e  

c r it e r ia  v o o r  h e t s o o r ts o n d e r s c h e id  d o o r  B l i d i n g  ( 1963) g e n o e m d  w o r d e n , z i jn  d e z e  

k e n m e r k e n  d o o r  o n s  n ie t  g e b r u ik t ,  o m d a t  u itg e b r e id e  k w e e k p r o e v e n  v o o r  d e  in te r­

p r e ta t ie  e e n  v e r e is te  z ijn . E r  is u its lu ite n d  g e w e r k t  m et in  h e t  v e ld  v e r z a m e ld  m a te r ia a l,  

d a t  o f  le v e n d  o f  in  g e fix e e r d e  to e s t a n d  b e k e k e n  is.

D e  e x te r n e  m o r f o lo g ie  v a n  d e  t a x a  b li jk t  e e n  z e e r  v a r ia b e l  k e n m e r k  te  z ijn . D e  

m e e s te  s o o r te n  v a r ië r e n  v a n  v r ijw e l o n v e r ta k t  t o t  s te r k  v e r t a k t  o f  g e p r o life r e e r d . 

D e  v o r m  e n  d e  r a n g s c h ik k in g  v a n  d e  c e lle n  is  in  s o m m ig e  g e v a lle n  e v e n m in  s t a n d ­

v a s t ig .  W e l k a n  g e z e g d  w o r d e n  d a t  Enteromorpha compressa e n  E. intestinalis te n  

o p z ic h t e  v a n  d e  a n d e r e  s o o r te n  b e g r e n s d  k u n n e n  w o r d e n  d o o r  d e  o n r e g e lm a t ig e  

r a n g s c h ik k in g  v a n  d e  —  v e e la l  k a r a k te r is t ie k e  —  5— 6- h o e k ig e  c e lle n . D e  a n d e r e  

s o o r te n  z ijn  g e k e n m e r k t  d o o r  h u n  v ie r k a n t e  o f  r e c h th o e k ig e  c e lle n  d ie  in  lo n g itu d in a le  

r ije n  l ig g e n , e e n  e ig e n s c h a p  d ie  in  ie d e r  g e v a l in  d u n n e  t h a llu s d e le n  n a a r  v o r e n  tre e d t. 

D e  g r o o t t e  v a n  d e  c e lle n  h e e ft  in  s o m m ig e  g e v a lle n  b e te k e n is  (E.flexuosa, E. clathrata), 
d o c h  o o k  h ie r  is  d e  v a r ia t ie  e n  d e  o v e r la p p in g  tu s s e n  d e  s o o r te n  g r o o t .  E e n  b e la n g r ijk  

e n  r e la t ie f  g e r in g  in tr a s p e c if ïe k  v a r ië r e n d  k e n m e r k  is  h e t  a a n t a l  p y r e n o ïd e n . M e t  

J K J  k u n n e n  d e z e  c e llic h a a m p je s  —  v o o r a l  in  le v e n d  m a te r ia a l  —  g o e d  z ic h t b a a r
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w o r d e n  g e m a a k t ,  h o e w e l z e  e c h te r  n o g a l e e n s  g e m a s k e e r d  w o r d e n  d o o r  in  d e  ce l 

a a n w e z ig e ,  o p g e h o o p t e  re s e r v e p r o d u k te n , d ie  o o k  g e k le u r d  w o r d e n . E e n  g o e d  h o u v a s t  

b ie d e n  e n k e le  b i jz o n d e r e  k e n m e r k e n . B ij Enteromorphaprolifera radiata z ijn  d e  k le in e  

p r o life r a t ie s  a a n  d e  b a s is  in g e s n o e r d , te r w ijl d e  c e lle n  a ld a a r  r h iz o ïd a c h t ig  z i jn  v e r ­

le n g d . B ij d e  p la t te ,  b r e d e  t h a lli  v a n  E. linza z i jn  a lle e n  d e  u ite r s te  r a n d e n  e n  d e  

b a s a le  d e le n  b u is v o r m ig , t e r w ijl  d e  te g e n o v e r  e lk a a r  l ig g e n d e  w a n d e n  v a n  h e t  c e n tr a le  

d e e l v a n  h et th a llu s  m et e lk a a r  v e r k le e fd  z ijn . B ij b r e d e  e x e m p la r e n  v a n  v e r s c h ille n d e  

a n d e r e  s o o r te n  (tabel 1) k a n  d it  e c h te r  o o k  h e t g e v a l  z ijn .

Diagnostische kenmerken volgano BUDINO (1963)
Soorten enondereoorten externe morfologie vorm en rang­schikking oellcn groottecellen aantal pyre- noiden chroma-tofoor opmerkingen
E. torta (Kert.)Relnb. cyllndrische onver­takte .holle draden; meeotal zonder pro- llferatieo

vierkant of rechthoekig;ln longitudinale rijen
11 (—16)x 13(-28J/, 1 ; soma 2 parletaal draden 25-50Ai broed;cellen ln 3-B(-12)

S. ralfaiiHarvey ala E. torta ale E. torta 17x23 (-32 )Aj
2-5(-8) cellen in 3-6

E. prolifera (O.P. KUller)J.Ag. pro­lifera
onvertakt tot zeer aterk vertakt en geprollfereerd; vaak duidelijke hoofdan

vierkant,recht­hoekig of meer­hoekig; ln emalle dolen ln longit. rijen,ln brede de­len vaak onregel­matig

7.5-15X9-19A 1; soma 2 parietaal bij bredo ex­emplaren: ale E. linza

E. prolifera ra­diata ( J.Ag. )Blid. tot moor dan 1 m lang, eterk pro- llfei-erend vertakt
als 2. prollfera prollfera 11—13 X 13-18A 1 parietaal proliferatlee aan de baoia in- geenoord; cellen aldaar rhlzold-

E. uhlncrlanaBlld. van vrijwel onver­takt tot aterk vertakt
vierkant of recht­hoekig; ln longi­tudinale rijen

12-15X 20-30M 1; aomo 2 parletaal
E. fleiuoea (#ulf. ex Roth)J.Ag. 11» ziformls (Blld.)Blld.

tot 60 cm lang;on­vertakt of vrijwel onvertakt; tot 2 om breed
vierkant of recht­hoekig; ln longitu­dinale (en soms lateralejrljen

16-18X20-28// 2-7 pariotaalretioulaat bij bredo ex­emplaren: als E. linza
E. flexuooa pili­fera (Ktltz.)Blid. van vrijwel onver- takt tot oterk ge- prolifereord

als E. flexuoaa llnzlfonnlo 12-16 X 22-J0A pons
2-4(-6)

E. clathratu(Both)Orev. sterk vertakt vierkant, recht­hoekig, polygonaal of afgerond;in lon­gitudinale rijenof onregelmatig
(midden)
sSfêfcdoraan); aoms klei­ner

2-4(midden)4-12(onderaan)
relatiefklein

E. linza (l.)J.Ag. onvertakt;zelden kleine baoalo prollferatleo
vierkant of recht­hoekig jln longitu­dinale rijen

14-15X 22A ;Boms klei­ner
1;zelden 2 parletaal wanden van de thalluB-bulo op de randen

(L.)Grev. van vrijwel on­vertakt tot eterk baaaal) vertakt
polygonaal of (zelden)rechthoe­kig; onregelmatig of ln(vage)rljen

11X14-18C dochter­cellen 5x8 JU
1 aan 1kant ln de cel

bij brede ex­emplaren: ala E. llnza
E. inteatinalla (L.)Llnk onvortakt; vaak darmvormig polygonaal, afge­rond of 5-6-hoe- klg; onregelmatig

12-15 X 12-2CW« 1 ; zeldenmeer als E. compreasa bij brede ex­emplaren: als E. llnza
Tabel 1. H e t geslacht Enterom orpha  op de schorren en slikken van Z .W .-Nederland. Overzicht 

van de soorten en hun diagnostische kenmerken.

O e c o l o g i e  e n  v a r i a b i l i t e i t

D e  s l ik k e n  e n  s c h o r r e n  v a n  h e t D e lta g e b ie d  v o r m e n  u itg e s tr e k te  b u ite n d ijk s e  

te rr e in e n  d ie  r e g e lm a t ig  o v e r s t r o o m d  w o r d e n  d o o r  z e e -  o f  b r a k w a te r .  D e  z a n d -  en  

s l ik v la k t e s  in  h e t  s u b li t o r a a l  ( v a n a f  d e  g e m id d e ld e  I a a g w a te r lijn  b ij s p r in g t ij  to t  a a n  

d e  g re n s  w a a r  b e n e d e n  g e e n  a lg e n g r o e i m e e r  m o g e li jk  is) v a lle n  s le c h ts  z e ld e n , en  

d a n  n o g  m a a r  g e d e e lte l i jk ,  d r o o g .  D e  s lik k e n  en  p la te n  in  h e t e u li t o r a a l  ( tu s s e n  d e  

g e m id d e ld e  la a g w a t e r l i jn  b ij s p r in g t ij  e n  d e  g e m id d e ld e  h o o g w a t e r l i jn )  k o m e n  —  

r u w w e g  —  tw e e  k e e r  p e r  d a g  b o v e n  w a te r .

A l s  w e  o n s  b e p e r k e n  to t  h e t e u h a lie n e  e n  p o ly h a lie n e  d e e l v a n  h e t  D e lta g e b ie d  

( >  16,5 —  10°/oo C l ' ;  G r e v e lin g e n ,  O o s te r s c h e ld e  e n  a a n g r e n z e n d e  w a te r e n  e n  de 

m o n d  v a n  d e  W e s te r s c h e ld e )  d a n  k a n  h e t v o lg e n d e  g e z e g d  w o r d e n . Enteromorpha-
179



r e k e n e n , w a r e  h et n ie t d a t  in  m e e rd e r e  g e v a lle n  d u id e li jk  o n v e r m e n g d e  m o n s te r s  v a n  

E. torta e n  E. intestinalis z ijn  g e a n a ly s e e r d . In  g e m e n g d e  p o p u la t ie s  z i jn  d e  m o r f o ­

lo g is c h e  g r e n z e n  tu s s e n  d e  d r ie  s o o r te n  e c h te r  z e e r  a r b itr a ir .

O p  d e  h o o g s t e  d e le n  v a n  h e t  s c h o r  (m .n . A r m e r io n )  k o m t  Enteromorpha d u id e li jk  

m in d e r  v o o r .  T u s s e n  d e  h o g e re  p la n te n  z ijn  h e t h ie r  v o o r a l  b la u w w ie r e n  e n  e n k e le  

a n d e r e  g r o e n w ie r s o o r te n  ( w .o . R/iizoclonium riparium) d ie  o p v a l le n . H e t Entero­
morpha- m a te r ia a l  d a t  g e v o n d e n  w o r d t  h e e ft  n ie t z e ld e n  e e n  g e d e fo r m e e r d e  th a llu s -  

s t r u c tu u r  o f  is te n  d e le  o n t k le u r d  ( E. prolifera, E. intestinalis). E. torta is o p  h o g e r e  

s c h o r r e d e le n  w a t  a lg e m e n e r .

D e  v e r s p r e id in g  v a n  Enteromorpha-s o o r te n  o v e r  d e  s c h o r r e n  g e e ft  te  z ie n  d a t  d e  

p la n te n  o v e r  h e t a lg e m e e n  v o o r k o m e n  o p  p la a ts e n  w a a r  d e  b o d e m  p e r m a n e n t  flin k  

v o c h t ig  is , h e tz ij  tu s s e n  d e  h a lo p h y t e n , h e tz ij  o p  „ o p e n ”  p la a ts e n . U it d r o g in g  v a n  

d e  b o d e m , z o a ls  o p  d e  h o g e r e  d e le n  v a n  d e  s c h o rr e n  e n  o p  d e  s t r a n d v la k t e n  een  

n o r m a a l  v e r s c h ijn s e l is , b e ïn v lo e d t  d e  v ita lite it  v a n  d e  t h a lli  d ir e c t  n e g a t ie f , z o a ls  

o n s  b le e k .

S e i z o e n a s p e c t e n

In h e t v r o e g e  v o o r ja a r  v in d t  een  d u id e li jk e  o p b lo e i  p la a ts  v a n  a l le  o n d e r s c h e id e n  

Enteromorpha-s o o r te n . O p  d e  s l ik k e n  g a a t  d e z e  o n t w ik k e l in g  d o o r  to t  d ie p  in  d e  

z o m e r . T e g e n  d e  w in te r  n e e m t d e  d ic h th e id  v a n  d e  Enteromorpha-vcg e t a t ie  sn e l a f .  

D o o r  d e  n a ja a r s s to r m e n  w o r d e n  d e  s c h e lp e n , w a a r o p  d e  t h a lli  v a s t z it t e n , lo s g e w o e ld  

u it  h e t z a n d . D e  p la n te n  w o r d e n  lo s g e r u k t  e n  w e g g e s p o e ld . H e t  z e e g r a s  s t e r f t  in  h e t 

n a ja a r  a f ,  e n  m et d e z e  p la n te n  v e r d w ijn e n  o o k  d e  e p ify t is c h e  w ie re n .

O p m e r k e l i jk  is  d a t  E. prolifera radiata, d ie  m et v e r s c h ille n d e  t h a llu s d e le n  s te v ig  

in  h e t z a n d  v e r a n k e r d  is , "s w in te r s  n o g  t a m e li jk  v e e l g e v o n d e n  w o r d t  ( O o s te r s c h e ld e ) . 

W e  z ie n  d e z e  a lg  d a n  v a a k  b o v e n o p  k le in e  v e r h e v e n h e d e n  v a n  h e t s l ik  l ig g e n , te rw ijl 

r o n d o m  h e t s e d im e n t  is  w e g g e s p o e ld . E. prolifera radiata h e e f t  d o o r  z ijn  s tr u c tu u r  

d u s  p la a t s e l i jk  e e n  z a n d b in d e n d e  fu n c t ie . H e t  is b e g r ijp e li jk  d a t  m e t  n a m e  d e  g e ­

n o e m d e  o n d e r s o o r t  d ik w ij ls  is  a a n  te  t re ffe n  o p  h e t w in te r m e n u  v a n  r o t g a n z e n , d ie  

z ic h  o n d e r m e e r  v o e d e n  m e t a lg e n  en  z e e g r a s r e s te n  d ie  o p  d e  s l ik k e n  z ijn  a c h t e r ­

g e b le v e n  ( W o l f f  e t  a l . ,  1967).

O o k  o p  d e  s c h o r r e n  v in d t  d e  g r o te  o p b lo e i  in  h e t v r o e g e  v o o r ja a r  p la a ts .  O p  d e  

p r a c t is c h  n ie t  m et p h a n e r o g a m e n  b e g r o e id e  g e d e e lte n  w o r d t  d e  o n t w ik k e l in g  v a n  d e  

a lg e n  n ie t  g e h in d e r d  d o o r  h o g e re  p la n te n . O p  p e r m a n e n t  v o c h t ig e  p la a ts e n  z ijn  

Enteromorpha’s  h e t  g e h e le  j a a r  d o o r  te  v in d e n , h o e w e l d e  w in t e r  d e  s le c h ts te  t i jd  is. 

W a a r s c h i jn li jk  h a n g t  h e t  v a n  d e  s tr e n g h e id  v a n  d e  w in te r  a f  o f  d e  w ie r e n  z ic h  k u n n e n  

h a n d h a v e n .

D e  o n t w ik k e l in g  v a n  Enteromorpha o p  e e n  g e d e e lte  v a n  h e t s c h o r  d a t  d ic h t  b e g ro e id  

is m e t p h a n e r o g a m e n  k a n  h e t b e st g e ïllu s tr e e r d  w o r d e n  a a n  d e  h a n d  v a n  fig. I. In  d e z e  

fig u u r  z i jn  d e  b e d e k k in g s g r a d e n  v a n  d e  Enteromorpha-s o o r te n  e n  d e  p h a n e r o g a m e n  

o p  tw e e  p e r m a n e n te  p r o e f v la k je s  v a n  0,5 X  0,5 m  g ra fis c h  w e e r g e g e v e n . D e  v o o r ­

b e e ld e n  z ijn  g e k o z e n  u it  e e n  re e k s  p e r m a n e n te  p r o e f v la k je s  w a a r v a n  m a a n d e lijk s  

d e  b e d e k k in g  v a n  w ie re n  e n  h o g e r e  p la n te n , d e  s o o r te n s a m e n s te ll in g  e n  e n k e le  

p h y s is c h - c h e m is c h e  g e g e v e n s  w o r d e n  g e n o te e r d . D e  k w a d r a a t je s  z i jn  a a n g e le g d  o p  

h e t  S p r in g e r s g o r s ,  e e n  s c h o r  o p  h e t m e e st w e s te li jk e  d e e l v a n  G o e r e e ,  a a n  d e  G r e v e -  

lin g e n . P r o e f v la k  I is b e g r o e id  m e t h o o f d z a k e l i jk  Limonium vu/gare, p r o e f v la k  2 m et 

Trigloehin maritima. In  h e t v o o r ja a r  o n t w ik k e le n  d e  Enteromorpha's  z ic h  e x p lo s ie f .
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A l s  d e  h a lo p h y t e n  h u n  g r o o ts t e  b e d e k k in g  h e b b e n  s te r v e n  d e  w ie re n  s n e l a f .  D e  

v e g e ta t ie  is  d a n  z o  d ic h t  g e w o r d e n  d a t  h e t lic h t z e e r  w a a r s c h i jn li jk  b e p e r k e n d e  f a c t o r  

w o r d t  v o o r  d e  o p  d e  b o d e m  le v e n d e  a lg e n . A l s  d e  h o g e r e  p la n t e n  a fs t e r v e n , in  h e t 

n a ja a r ,  k a n  w e e r  e e n  k le in e  o p le v in g  p la a ts  v in d e n  v a n  d e  w ie r e n , d o c h  in  d e  w in te r  

b e r e ik e n  z o w e l  d e  h o g e r e  p la n te n  a ls  d e  Enteromorpha- s o o r te n  h u n  d ie p te p u n t.

U it  d e  a n a ly s e  v a n  d e  g e n o m e n  m o n s te r s  v la k  b ij d e  p e r m a n e n te  k w a d r a a t je s  b lijk t  

te v e n s  e e n  a n d e r  in te re s s a n t  fe n o m e e n . D e  t h a lli  d ie  in  h e t v o o r ja a r  d u id e li jk  a ls  

E. prolifera z i jn  te  d e te r m in e r e n , v e r a n d e r e n  in  d e  lo o p  v a n  d e  z o m e r  g e le id e li jk .  

D e  v ie r k a n t e  e n  r e c h t h o e k ig e  c e lle n  d ie  a a n v a n k e li jk  in  lo n g itu d in a le  r ije n  z i jn  g e r a n g ­

s c h ik t ,  g r o e ie n  o n r e g e lm a t ig  u it  en  la te n  e e n  o n g e o r d e n d  p a t r o o n  z ie n . D e  c e lw a n d e n  

w o r d e n  d ik k e r  e n  d e  c h lo r o p la s t e n  v e r s c h u iv e n  n a a r  é é n  k a n t  in  d e  c e lle n . D e  t h a lli  

w o r d e n  b r e d e r  e n  k r i jg e n  e e n  d a r m v o r m ig e  h a b itu s . V e e l  v a n  h e t m a te r ia a l k a n  d a n  

z o n d e r  e n ig e  m o e ite  a ls  E. „ intestinalis”  w o r d e n  g e d e te r m in e e r d . D e z e  m o r fo lo g is c h e  

v e r a n d e r in g e n  in  h e t t h a llu s  m a k e n  h e t b ijz o n d e r  m o e i li jk  o m  g e m o d if ic e e r d e  E. 
prolifera-p la n te n  te  o n d e r s c h e id e n  v a n  „ e c h t e ”  E. intestinalis-th a lli .
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Summary

N ine species o f Enterom orpha  could be distinguished at the tidal flats and salt marshes in the 
southwestern part o f  the Netherlands up to now. The validity o f  some diagnostical characteristics 
is briefly discussed. A  number o f  ecological notes is given. A t  the tidal flats, below the mean high- 
water mark, Enterom orpha species especially dom inate on fine-grained sands, either attached to 
solid substrata (viz. shells) o r basically interwoven with the sediments. A t  the salt marshes, above 
the mean high-water mark, the algal vegetation is much more variegated. O w ing to their morpho­
logical plasticity, the taxonomical differences between the taxa are not always clear: especially
E . prolifera  appears to overlap E . torta on the one hand, and E . intestinalis on the other hand.
E . prolifera  is the most common Enterom orpha  specie, on all levels o f the flats and marshes, occurring 
in different morphological forms. Som e notes on the seasonal aspects o f  the Enterom orpha  

vegetation are added. In  spring all species begin to flourish. On the salt marsh Enterom orpha  species 
develop before the phanerogams culm inate. W hen  the stands o f halophytes become too dense, 
the Enierom orpha's disappear rather quickly. A t  the flats and at open spots o f the salt marshes 
the development o f  Enterom orpha  continues till summer. W in te r is the most unfavourable time, 
although most o f the species can be found in small quantities.
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