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Introduction

T his co n trib u tio n  is based  on  tw o earlie r in te rnal reports 
(K o rtek aas  & Van d e r  M aare l 1972, 1973): th e  first one 
p resen ted  a t  the C o llo q u iu m  durin g  th e  Sym posium  o f  the 
In tern a tio n a l Society fo r  V egeta tion  Science, a t T o d en 
m ann n ear R in teln , M arch , 1972; th e  second a t the c o n 
ference o f  the  W o rk in g  G ro u p  fo r D ata-P rocessing , 
P rague, Sep tem ber 1973.

T he p ro ject described here  is a im ed a t co m p arin g  a 
classical syn tax o n o m y  o f  Spartina  com m unities w ith  the 
results o f  num erical trea tm en ts . C o n cu rren tly  w ith the  
num erical analyses by W . M . K o rte k aa s  and  E. v an  der 
M aare l a t N ijm egen, W . G . Beeftink a t Y erseke, d em o n 
stra ted  and  discussed  th e  o u tco m e  o f  th e  classical ap p ro ach  
w hich he  published  (B eeftink  & G éhu  1973) as the first 
volum e o f  th e  new  P ro d ro m e  series fo r the  E u ro p ean  
p lan t co m m unities 'P ro d ro m u s  d e r europäischen  Pflanzen
gesellschaften’ (P ro d ro m e  des G ro u p em en ts  végétaux 
d ’E urope). A b o u t 500 relevés w ere analysed and  four 
a ssoc ia tions w ith sixteen su b asso cia tio n s in one alliance, 
one o rd e r  an d  o n e  class, Spartinetea  m aritim ae , were 
distinguished.

T h e  idea o f  o u r  a p p ro a c h  was to  p ro d u ce  a num erical 
c lassification  o n  th e  basis o f  a set o f  relevés overlapp ing  
as m uch a s  possib le w ith  th e  set used fo r the P ro d ro m e 
study.
* C o n trib u tio n  from  th e  W o rk in g  G ro u p  fo r D a ta- 
Processing  in Phy tosocio logy , In te rn a tio n a l Society for 
V egetation  Science. N o m e n c la tu re  follow s th e  T rieste  
cod ing  system  (P ignatti, th is  issue, a n d  L ausi, K o rtek aas & 
B eeftink, nex t issue).
** Part o f  this w ork w as supported by the N etherlands O rganization for 
the A dvancem ent o f  Puve Research.

*** C om m unication num ber 4'A.

M aterial and methods

T h e  N ijm egen m ate ria l used in the  analysis consists o f  576 
relevés w ith  a t least o n e  Spartina  species w ith a B raun- 
B lan q u e t com bined  e s tim a tio n  value o f  a t least 1 in each. 
T h is m ate ria l has been  selected from  a b o u t 2200 relevés, 
s to red  on p u n ched  c a rd s  and  co m p u te r tapes ; 1300 form ing  
selection  a  (see V an d e r  M aarel, O rlóci & P ignatti 1976) 
an d  900 sto red  a t  N ijm egen  from  ad d itio n a l, m ostly  u n 
p ub lish ed  Spartina  relevé tables. It shou ld  be no ted  th a t it 
w as o b v io u s from  th e  beg inn ing  th a t m any  relevés thus 
chosen m ay no t no rm ally  be considered as a "Spartinetunf. 
N evertheless, th e  sam p le  facilitates estab lishm en t o f  
boundaries between the Spartina  comm unities towards 
o th e r com m unities. T h e  low er B raun-B lanquet value 1 
w as effective to  reduce  th e  to ta l size o f  th e  selection.

The relevés were treated with various methods o f the 
C L U S T A N  p ro g ram  developed  and  described by W ishart 
(1969). This program  is accessible on disc via the IBM 
370-158 c o m p u te r o f the U niversity  o f  N ijm egen. T he 
m eth o d  R E L O C  ap p ea red  m ost p rom ising  an d  w ill be 
briefly  described  here.

T h e  objective  o f  R E L O C  is a re location  o f  m isclassified 
relevés w ith in  th e  initial c lusters, w hich h ave  to  be specified 
by th e  user before  the re lo catio n  process. T hese  clusters 
m ay  be th e  resu lt o f  a  ran d o m  gro u p in g  o f  th e  original 
relevés o r  a p relim inary  classification . E ach  relevé is 
consid ered  in tu rn  and  its sim ilarities w ith all c lusters are 
co m p u ted . A  relevé rem oved  from  the  in itial c lu ste r is 
a tta ch e d  to  th e  one with w hich it has the h ighest sim ilarity . 
A  th resh o ld  m inim um  sim ilarity  value  is chosen  a t  which 
a relevé is fused with a  cluster. T he program  achieves 
op tim u m  c lustering  depending  o n  th e  hom ogeneity  o f  the  
basic  m ate ria l, th e  n um ber o f  clusters d em an d ed , an d  the
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th resh o ld  value. In  co m b in a tio n  w ith th e  re location  
process, hierarchical fusions m ay  be perform ed.

T he sim ilarity  m easure  used by us is th e  sim ilarity  ra tio  
(W ish art 1969),

I* ? + & ? - !> ,*
w here jc, is a score o f species / in relevé x  and  y¡ a  score o f 
species i in relevé y .

T his m easu re  is ra th e r sim ilar to  th e  Jacca rd  index and  
cou ld  be considered a s  a q u an tita tiv e  an alo g u e  o f  the 
qua lita tive  Jaccard  form ula.

J a + b + c

In  the  Jaccard  fo rm ula , c  is th e  sum  o f  th e  lesser values for 
each species. A ccord ing  to  o u r experience values o f  S  are 
about 20%  higher than the quantitative values o f  Sj, and 
about 10% higher than the equally similar Sorensen values.

2c
S s = ----- —

4 a + h

W e sta rted  R E L O C  w ith 34 c lusters, ob ta in ed  from  
prelim inary  C L U S T A N  analyses, viz. H IE R A R  and  
G ro u p  analysis. A th resho ld  value  o f  0.70 seem ed reaso n 
ab le  considering  th a t average sim ilarity  o f  n o t m ore  th an
0.80 m ay be found  betw een sam ples o f  o n e  an d  th e  sam e 
stan d  (cf. C urtis  1959). A fte r th e  first re location  cycle 
62 relevés cou ld  n o t be assigned to  any  c luste r because o f 
th e  th resho ld  value ad o p ted . T hey w ere p laced in a re
m ain d er g roup . T hese rem ainder relevés w ere then  co n 
sidered as po ten tial noda  fo r ad d itio n a l c lusters. F ro m  this 
se t 49 clusters w ere ob ta ined  a fte r fusion  on  th e  th resho ld  
level, i.e. 0.70. T ogether w ith th e  34 in itial c lusters they 
form ed a set o f  83 c lusters fo r th e  nex t re lo catio n  cycle. 
D u rin g  th is cycle som e re lo catio n  to o k  p lace, w hilst no 
relevés w ere placed in a rem ain d er group.

T hen  a series o f  fusions an d  subsequent re lo cations were 
p erform ed. A t th e  81 c luste r p hase  one relevé w as placed 
in th e  rem ainder g roup . Since w e w ished each relevé to  be 
classified in a c luster th a t is h o m ogeneous a t  th e  chosen 
level, i.e. 0.70, the  p ro ced u re  was sto p p ed  a t th a t  phase 
an d  th e  result w as thus a  system  o f  82 clusters.

T o  o b ta in  an  idea o f  th e  h ierarch ical s tru c tu re  o f  the 
clusters, an  agglom erative  c luste ring  w as perfo rm ed . In 
th e  C L U S T A N  set, p ro g ram  H IE R A R  is availab le  for 
th is  purpose. Since th is  p ro g ram  w ould  tak e  to o  m uch 
c o m p u te r tim e, a com plete linkage analysis (cf. Sokal & 
S n ea th  1963) was perform ed  lo n g -h an d . T h is c lustering

w as te rm in a ted  a t  th e  0.30 sim ilarity  level where only 
c lusters w ere  left.

Interpretation o f the clusters

Selection o f  Spartineta  clusters
F ro m  an  inspection  o f  th e  c lusters it ap p eared  th a t neai 
all c lusters show ed  a  c o n stan t occu rrence  o f  one o r me 
species an d  w ere th u s  easily to  characterise. T hen  sor 
p rov isional ru les w ere set up  in o rd e r to  select th e  Spar tint 
c lusters. (T hese rules a re  entirely  a rb itra ry  and  they ha 
n o  re la tion  to  th e  num erical p rocedure . T hey d o  rel< 
th o u g h  to  th e  p rob lem  o f  de lim ita tin g  species-poor pia 
co m m unities w ith  d o m inance  o r som etim es codom inar 
o f  species).
1. A t least o n e  Spartina  species shou ld  constan tly  occur 

th e  relevés w ith  a m in im um  B raun-B lanquet value of
2. I f  one c o n stan t com pan ion  species occurs, the  B rat 

B lanquet value o f  Spartina  shou ld  exceed the value 
th is species w ith a t least 2 scale values.

3. I f  tw o o r more constant com panions occur, the Braui 
Blanquet value o f Spartina  should exceed the value of th 
species with at least 2 scale values.

Based on  the use o f  these rules 20 c lusters were recc 
nised. A  new den d ro g ram  o f  these 20 c lusters has be 
co n stru c ted  (F ig. 1 ). T he o th e r c lusters w ere rem oved frc 
co n sid era tio n . W ith in  the selected g ro u p s tw o categor 
o f  c lusters m ay  be d istinguished :
1. C lusters in w hich all relevés confo rm  to  one o f  the abo  

m en tio n ed  rules.
2. C lusters in w hich one o f  the ru les can  be applied tc 

p o rtio n  o f  th e  relevés.
In th e  sy nop tic  T ables as p resented  in T ab les 1 3. t 

relevés w hich do  n o t satisfy the ru les w ere om itted . T 
th ree  Spartina  patens  c lusters have a lso  been left ou t o f t  
general d en d o g ram  an d  th e  synoptic  tab les, because t\ 
o f  them  rep resen t tran s itio n al types an d  the rem aini 
typical c luste r w ould  co n ta in  only th ree  relevés.

S yn  taxonom  i cal rank ing
T h e  20 c lusters w ere syn taxonom ically  ranked accord 
to  the follow ing consid era tio n s: It is reasonable  to  exj 
a certa in  re la tio n  betw een th e  hom ogeneity  level withi 
c luste r an d  the syn taxonom ical rank  th a t c luster sho 
ob ta in . Ellen berg  (1956) sta ted  th a t th e  average simila 
o f  relevés w ith in  an  association  is betw een 0.25 and  C 
an d  th a t su b u n its  should  be d istingu ished  on levels c 
0.50. T hese are Jacca rd  values. A ccord ing  to  o u r  exp
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s i m i l a r i t y
level

0 ,0 0

0,10

0 , 2 0

0,30

0,40

0,50

0,60

0,70

0,80

0,90

1,00

clusternumber

number of  r e lev es
number of  Spartine tum r e l e v e s

"Spartinetum
mari t imae1'

"Spar tinetum
a l t e r n i f l o r á e "

"typicum

 J---------- ! "Aster
"S a l i c o rn i a !  t r ipo li um "  

e uropaea"
"typicum"

"S a l i c o rn i a
perenn is "

"Spartinetum
townsendii '

"typicum"
"Limonium

vulgare"

"Suaeda
maritima

"typicum"

J  "As te r t r i p o l i u m
P u c c in e l1ia 

"Sc irpus  I mar it ima"  
mari t imus"

"typicum"
"Limoniui

humile"

"typi

"Sali .
euro

i n i t i a l  I 
community

"Aster 
t r i g o i  i um

i cum" "Sei rpus1 marl t imus
A tr ip l e x
î a s t a ta "

"Puccine l ia
marit ima

'S a l i co rn i a  
perennis)"

"Suaeda 
mari tima"

"typi '

ence the Sorensen values are 1-0% higher, in which case 
the interval would be 0 .3 0 -0 6 0 . Sorensen (1948) found 
that his grassland groups on a similarity level between 40 
and 50 (Sorensen values) corresponded with the alliance 
level. Looman &  Cam pbell (1960) calculated Sorensen 
values o f  >  0.70 w ith in  su b u n its  belong ing  to  one grass
land  asso c ia tio n , w hereas values betw een sub u n its  w ere all 
< 0 .5 0 . H ofm ann &  Passarge (1964) presented group 
affin ity  va lues betw een v a rio u s w o o d lan d  assoc iations and  
su b associa tions. W ith in  assoc ia tions values w ere m ostly  
>  0.60, betw een  typical su b associa tions o f  re la ted  associa
tions values ten d ed  to  be  betw een 0.30 an d  0.50. R aab e  
(1952) o b ta in e d  affin ity  values (K ulcziriski coefficient) 
betw een assoc ia tio n s an d  alliances o f  weed, sa lt m arsh  
an d  alp ine  com m unities. W ith in -alliance  values were 
betw een 0.40 a n d  0.50, betw een-alliance values w ere 0.20 
to  0.40. W ith in  sa lt m arsh  assoc ia tions values varied  m ore  
w idely, from  0.30 to  0.80, an d  here  th e  influence o f  geo
g raph ical d is tan ce  betw een loca l represen tatives o f  associa
tions was ev iden t. T hese  a n d  o th e r sim ilarity  level ind ica
tions have been d iscussed  by W esth o ff &  V an der M aarel 
(1973).

F o r  o u r  p u rp o se  w e tak e  values betw een 0.40 an d  0.60 
as asso c ia tio n  level, values betw een 0.61 an d  0.70 a s  sub 
asso c ia tio n  level an d  values from  0 .71-0 .80 as va rian t level. 
O f  course , these values a re  again  a rb itra ry ; th e  m ain  
p u rp o se  o f  th e  ra n k in g  is to  facilitate  a  d irect co m parison  
w ith  th e  u n its  o f  th e  P ro d ro m e . W e shall th ere fo re  speak 
o f  asso c ia tio n s, su b asso c ia tio n s a n d  v a rian ts , b u t use

Fig. 1. A gg lom era tive  c luste ring  o f  Spartina  com m unities. R esu ltin g  c luste rs a re  in te rp re ted  in  te rm s o f  th e  existing  syn- 
taxonom ica l h ierarchy . See text.

q u o ta tio n -m a rk s  to  in d ica te  th a t they  w ere derived by our 
schem e b ased  on the given sim ilarity  levels.

Fig. i show s th ree  g ro u p s  o f  clusters, characterised  by 
respectively Spartina  m a ritim a , Spartina  alterniflora  and  
Spartina  townsendii. T hey  h ave  been  considered  as rep 

resen ta tives o f  th ree  a ssoc ia tions, ‘Spartinetum  m aritim ae \  
‘Spartinetum  alterniflorae' an d  Spartinetum  townsendii'. 
T h e  th ree  g ro u p s  will b e  discussed. O ne  should  realise th a t :
1. A t p re sen t no  a lgae have been recorded  o n  punched  

cards. T h u s  in o u r  study a lgae cou ld  n o t be used as 
d ifferen tia l taxa.

2. A t p resen t no  subspecies have been reco rded  on  punched  
card s a n d  th u s  used in ch aracte riz in g  th e  un its .

‘Spartinetum  m aritim ae ’
G en era l s tru c tu re  o f  th e  d en d o g ram  :
C luster 24 represents the central cluster here; clusters 24 
a n d  14 are  fused a t  a  sim ilarity  level o f  0.81, 25 an d  26 a t 
0 .6 9 ; c luste rs 24, 14, 25 an d  26 are  fused a t  0.61 while 
c luste r 33 an d  4  rem ain  sep ara ted  d o w n  to  below  th e  0.61 
leve l.
S yn tax o n o m ical in te rp re ta tio n  :
T h e  fo llow ing  in te rp re ta tio n s  a re  based  upo n  th e  rules 
p resen ted  ab o v e  fo r th e  c lusters identified  by n u m b ers : 
24 ‘subassociation typicum ']  ‘variant typicum  
14 ‘subassociation typicum’, ‘variant w ith Lim onium  vulgare'

* W e use  th e  in d ica tio n  typ icum  here, a lth o u g h  w e realise 
th a t  w e usu a lly  deal w ith  ‘a -ty p ica l’ species-poor form s, 
w hich sh o u ld  ra th e r  we called  ‘in o p s’ (cf. W es th o ff  &  Van 
d e r M aare l 1973).
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T a b l e  1 .  S y n o p t i c  t a b l e  o f  £?;. i r t  ' n  > t r . ' e  ' t i n t  c o m m u n i t i e s  o n  ' v a r i a n t '  a n d  ' s u b a s s o c i a t i o n '  l e v e l .  S e e  F i g .  1 f o r
i n t e r p r e t a t i o n  o f  c l u s t e r s .  F o r  e a c h  s p e c i e s  /  p r e s e n c e  a n d  r a n g e  o f  B r a u n - B l a n q u e t  v a l u e s  i n  e a c h  c l u s t e r  i s  i n d i c a t

Cluster 24 14
"v a ria n t1

25
1 level 

26 33 k 24-16
"subassociation" leve 

25 2 6  33
1

it Total

Spartina m ar'tina 100‘ ~5 ioo/- - 5 1003' 5 lOO3' “ lOO'1-5 IOO4 1002“ 5 IOO3"5 1003' 1* IOO11- 5 IOO4 IOO2'-
LS- -v.”. vula i ‘- 24+ 1001' 2 15+ 34+' 2 15+ 28+' 2
Ca '.com: i  f r u i  'cosa 7+-l “ 5ÊV-2 1 61 2 l l r ' 2
$ai,C coa:: -t uropac a 19+ 9+ 1001' 2 50+' 1 5 0 * '1 50+ 18+ 1001' 2 5 0 + - 1 50+ '1 50+ 32 + - 2

S p ir in a  t  ao-'.scrÁii ,5 r - IOP1' 2 l 3r-+ “ IT* IOP1' 2 1 itr ' 2
A.-: to r  tc: vo ':m 9+ 1 8 + 8 1 IOP1' 2 25+ 10+ 8 1 1001' 2 25* 1 3+ ' 2

Ca I i  :  m- ¡ia p :r r. 's 100? IOP3 it3
Fs jo 'r; : i b a ritin a 4+ 38+ 25+ k+ 38+ 25+ 9+
Halimione pori -i.e . id s 1 + 8+ 50+ 1 + 8+ 50+ 5+
S.-aeia mar: tinta 6+' 2 15+ 5+' 2 15+ 7+' 2
P u e . :  i. e. ’’■'a pai a s tr is 7+- i 27+-1 16+ '1 8+-1
Trip ! oahin mari t i ma 8+ 8+ 1 +
J  .r.jus marii in:.-.3 91 91 11
Number of relevés 68 11 13 k k it 79 13 k it it 104

25 ‘su b associa tion  w ith Salicornia europaea''
26 ‘su b associa tion  w ith  Spartina  townsendii'
33 ‘su b associa tion  w ith  A ster  tripolium '

4  ‘su b associa tion  w ith Salicornia perennis'
T ab le  1 presents the syn the tic  d a ta  on  th e  various su b 
assoc ia tions an d  varian ts . I t  follow s from  this tab le th a t 
each o f  th e  sy n tax o n o m ic  su b u n its  is characterised  by 
exactly  o n e  d ifferen tia l species. T h e  subassocia tion  w ith 
Spartina  townsendii a lm o st reaches the v a rian t level. 
Shou ld  a  low er sim ilarity  level such as 0.50 be used fo r the 
d is tin c tio n  sub-associations, tw o su b u n its  w ould  rem ain , 
th e  first includ ing  clusters 24, 14, 25, 26, 33 an d  th e  second 
includ ing  c luste r 4. T h e  first o f  these tw o u n its  c an n o t be 
characterised , how ever, by a co n stan t d ifferential species 
a n d  w ould  th en  be  called  'typ ic u m '. W hen  a  still lower 
level w o u ld  be accepted , th e  w hole den d ro g ram  w ould 
rep resen t one single subasso c ia tio n  w ith  five varian ts .

‘Spartinetum  alterniflorae'
G en era l stru c tu re  o f  th e  d e n d ro g ram  :
C lu ster 16 is th e  cen tra l c lu s te r ; c lusters 16 and  18 a re  fused 
a t  a  level o f  0.75 ; b o th  c lu s te r 77 an d  55 rem ain  separa ted  
below  0.61.
Syntaxonom ical in te rp re ta tio n  :
B ased on  th e  ru les p resen ted  above, th e  follow ing in te r
p re ta tio n s  can  be m ade  fo r th e  c luste rs :
16 ‘su b associa tion  typ icum ', ‘v a r ia n t typicum '
18 ‘su b associa tion  typ icum ', ‘v a r ia n t w ith  Lim onium  

humile'
77 ‘su b associa tion  w ith  Scirpus m aritim us'
55 ‘su b associa tion  w ith  A ster  tripolium  a n d  Puccinellia  

m aritim a '
T ab le  2 p resen ts th e  sy n th e tic  d a ta  fo r  th e  fou r subun its;

the  su b asso c ia tio n s are c learly  ch aracte rised , the th ird  o 
even by tw o  co n stan t d ifferentia l species: A ster  tripolii 
a n d  Puccinellia m aritim a. Shou ld  th e  0.50 sim ilarity  lev 
be accep ted  fo r th e  subasso c ia tio n  level only  one su 
asso c ia tio n  ‘typicum ' w ould  rem ain .

‘Spartinetum  townsendii'
G enera l s tru c tu re  o f  th e  den d ro g ram  :
C lu ste r 27 is th e  general c lu s te r; c lusters 27, 9 an d  5 g 
fused a t  a  sim ilarity  level o f  0 .82 ; c lusters 27, 9, 5 and  
fo rm  one c luste r a t 0 .69; c lusters 22 a n d  83 are  fused
0.70 an d  fused w ith  78 a t  0.61 ; 28 is fused w ith  clusters 2  

83, 78 a t 0 .48 ; c lusters 27, 9, 5, 29 form  one g ro u p  w ith  i 
8 3 ,7 8 ,2 8  a t 0 .42 ; 12 ,19  form  an  ow n  g ro u p  a t  0.78 (clust 
19 is close to  2 7 ,9 ,5 ) ;  12, 19 a re  fused  w ith  th e  large clusl 
o f  27, 9, 5, 29, 22, 83, 78, 28 a t 0.34.
S yn tax o n o m ical in te rp re ta tio n  :
A cco rd in g  to  th e  estab lished  rules, we can  m ake  th e  folio 
ing in te rp re ta tio n s:
27 ‘su b asso c ia tio n  typicum ', ‘v a r ia n t typ icum '

9 ‘su b asso c ia tio n  typ icum ', ‘v a ria n t w ith  A trip lex  hasta, 
5 ‘su b asso c ia tio n  typ icum ', ‘v a r ia n t w ith  Puccinellia 

m a ritim a '

T a b le  2 . S y n o p t i c  t a b l  
f o r  f u r t h e r  e x p l a n a t i c

e  o f '¡-artir tiZ  c l t e m í  f  I: r*l commun i t i e s .  S e e  F i g . 1 and T ab le

•■ v a r ia n t "  le v e l " s u b a s s o c i a t Io n "  'l e . e l

C l u s t e r 16 18 77 55 1 6 -1 8  77 55 To

S¡ i r t  i n a  a  t e m i  f l o n 100“ "5 IOO3 " “ 100“ "* IOO1' ' 5 IOO3' 5 t o o 1“'- ' 1001' '11 100
L i’poni'utn 7:ur»f l e 6* IOP1’ 2 , 9+-2 15
S i i r p u -  m a r itln ru a IOP2 lo o 2 15
A a ty r  t r i f  -  ’ ium 28*~ 1 33* l o o 1 ' 2 2 9 * '1 lo o 1' 11 30
t u o a i r w :  - a  m a r i t i 6* T o o 1 ' 2 5* T o o 1' 11 11-

A j r o r t i a  s t o l c n i f e r c 50* 50* h-
C p a r g u l a r ia  r . 'd i a 5 0 1 5 0 1 U
C uK c-fi nnr< *i-nu8 33* 5* v
A t r : { \ ' T  h a«  t a t  a 50 * 50* U'
Zu-1,- da m i r i  t i  "na 50* 50* V
C a l i  ' , m i a  e u t y p a ,  a 33 2 52 h

Number o f  r e l e v é s 18 3 k 2 21 4 2 27
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T a b l e  3- S y n o p t i c  t a b l e  o f  S p a r tin a  to w nsend ii c o m m u n i t ie s .  See F ig .  I an d  T a b le  1 f o r  f u r t h e r  e x p l a n a t i o n

Cl u i  t e r 27 9 5 19

¡ant"  level 

12 22 £3 29 78 27-9-5 12-19

" su b a sso c ia t  io 

22-83 29

n" level 

78 Total (281

S y a r t i ’.a tc  waernii : i oo3- r 100s lo o "-5 I003"5 IOO""5 IOO3"5 IOO3" ' IOO"'5 100"‘ 5 100"" I 0 0 3 “ 5 IOO3"5 IOO""5 I00"_: 100="' IOO1"-
■'trip .'••-* i n s i a t : l4 r " + IOP1-3 56+"1 50+ 14 + 75+"2 23r-3 35+ 75+-- 24’ -5
f u s a i r r - ' i ia  -‘Ui '.iitna 9r ~+ 1001"2 20+ 20r "+ 43+ 25+ - 1 l 7r -2 6 + 29r -  + 25+-1 I8r "-
S z l i  x r r . ia  europae« 16+ “ TT+ IOO1"2 IOO1-2 30r "+ 86+-1 15+ l o o 1 -+ 53r-+ 27r -2 29 '
A e t tr  tr ip o liu m 13r-+ 43+ 33+” 1 1 P - - + IOO1"2 IOO1"2 7 ^ - ' 37r-+ 17*-‘ T 9 ' - - 2 76+-' 37r-+ 32r " ' 29+
Suaeda m r i t i r .  « 7+ 14+ 22+ 56+ TÖ + 10+ loo1-2 9+ 55s" ï 7+-- 18+"2 14 +
6'.‘ P j w  t i  mus 2r ~+ 14+ 111 20+ IOP1" 3 4r "l 12 + IOP1"3 3r ’+
’■ 'a i 1 + IOP2 1 + IOP2 3+-"
H alim ione p o rtu la c o id e s 7+- ‘ 11 + 9 1 10> 71+-1 332 7+-' 6 1 35+-1 332 10+-’
Limonium vu lgare 2+ 29+ 9+ 10+ 29+ 4+ 6+ 18+ 5+

.c •h 'n '•v.iriti~'i 2r-+ 14+ 20r "+ 141 y * 18r "+ 4r - ’
Plantago m a r itim : 1 + 11 + 20+ i+ 12+ 2 +
S i rgu  a r ia  n - ¡iá 10+ i+ 6+ 1 +
Glaux m aritim a 1 + i+ 1 +
S p a r tin a  m a r i t i ’' : K i r 1 r
A g r e s tis  .'-to .or. i fo ra 20+-1 ,2 + -l 2 + -1
Phragm ites c  nttnmia I2 r 1 2r l r
Number o f  r e lev és 87 7 9 11 5 10 7 8 3 103 16 17 8 3 i4 : 7

22 ‘su b asso c ia tio n  w ith  A ster  tripolium ’, ‘v a ria n t typ icum ' 
83 ‘su b asso c ia tio n  w ith  A ster  tripolium \  ‘v a ria n t w ith  

Suaeda m a ritim a ’
19 ‘su b asso c ia tio n  w ith  Salicornia europaea’, ‘v a rian t 

typ icum '
12 ‘subasso c ia tio n  w ith  Salicornia europaea’, ‘v a r ia n t w ith  

A ster  tripolium '
29 ‘su b asso c ia tio n  w ith  Scirpus m aritim us'
78 ‘su b asso c ia tio n  w ith  Salicornia perennis'
28 initial com m unity o f Spartina townsendii
T h e  las t c luste r does n o t  satisfy item  1 o f  th e  ru les presen ted
an d  c a n n o t th ere fo re  be  referred  to  as a  'S p a rtin e tu m '. It
nevertheless is still re ta in ed  fo r co m parison  as initial
c luster.

T ab le  3 p resen ts th e  syn the tic  d a ta  fo r th e  ten  su b un its. 
T h ree  o u t o f  fo u r  su bassocia tions a re  well characterized , 
b u t th e  su b asso c ia tio n  asteretosum  tripolii is n o t entirely  
satisfying. N o w  th e  tw o  clusters fo rm ing  this su b u n it, 22 
a n d  83, a re  fused  a t  0 .61, a lm o st th e  low er lim it o f  sub 
asso c ia tions. O ne  sh o u ld  th ere fo re  consider these  tw o 
c luste rs ra th e r  a s  subassocia tions, characte rised  by A ster  
tripolium  a n d  Suaeda  m aritim a  respectively.

A t  th e  su b asso c ia tio n  level o f  0.50 th ree  subassocia tions 
w o u ld  rem a in , b u t  ag a in  th e  ch arac te risa tio n  w o u ld  th en  
be less satisfactory: 27 , 9, 5 , 29 would form  'typ icum ', and 
22, 83, 78 w o u ld  fo rm  a  floristically  loose  g ro u p in g  w ith  
A ster  tripolium  as its (w eak) d ifferentia l species. T h e  g ro u p  
12,19 on ly  fuses be low  0.40 an d  w o u ld  p ro perly  fall ou tside  
th e  a sso c ia tio n  category . H ow ever, a  large  n u m b er o f  
tran s itio n a l relevés o ccu r in  th is c luste r, w hich caused  th e  
low  fu sio n  level. In  its p u rified  fo rm  th e  c luster w o u ld  
certa in ly  qualify  a s  a n  association .

Comparison o f clusters with syntaxonomical units of 
Spartinetea m aritim ae In the Prodrom e

The P rodrom e's system
T h e  P ro d ro m e  trea ts  fou r a ssoc iations in one alliance 
Spartinion m aritim ae  (o rd e r  Spartinetalia  m aritim ae, class 
Spartinetea  m aritim ae). T h e  assoc iations a re : Spartinetum  
m aritim ae , L im onio-Spartinetum  m aritim ae. Spartinetum  
alterniflorae  and  Spartinetum  townsendii. T h e  Limonio- 
Spartinetum  is n o t fo u n d  in th e  N ijm egen system . T his 
N . A d ria tic  asso c ia tio n  is characte rised  only  by Lim onium  
vulgare ssp. serotinum  as d ifferen tia l taxon . T hese  sub 
species occurs in m ed ite rran ean  Spartinetum  m aritim ae. 
while in the atlantic Spartinetum maritimae  the ssp. 
pseudo-lim onium  can  b e  found . U p  till now  no  taxa  below  
th e  rank  o f  species h a v e  been d istinguished in th e  sto rage 
files o f  th e  W o rk in g  G ro u p , and  fo r th a t reason  n o  clusters 
w ith  th e  subspecies se ro tin u m  cou ld  be expected. It should  
how ever be d o u b ted , th a t  a c luster w o u ld  sep ara te  on the 
association level. According to Pignatti (personal com 
m u n ica tio n ) th e  occurrence  o f  th is Lim onium  tax o n  in 
Spartina  com m unities is only  m arg inal. T h u s  b o th  on 
n u m erica l a n d  local phytosocio log ical g ro u n d s th e  exis- 
tense  o f  th e  asso c ia tio n  Lim onio-Spartinetum  m aritim ae  
co u ld  be questioned .

Spartinetum  m aritim ae  (T ab le  4)
In  b o th  system s five su bassocia tions a re  fo u n d  o f  w hich 
fo u r  a re  sim ilar. T h e  su b associa tion  salicornietosum  fru ti-  
cosae  is n o t  rep resen ted  in th e  N ijm egen  system  w hile the 
‘spartinetosum  townsendii' is n o t d istingu ished  by the 
P ro d ro m e . T h e  ‘spartinetosum  townsendii' c lu ste r fuses at
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T a b l e  ^b. Compar i son  o f  n u m e r i c a l  s y s t e m  o f  S p a r t in a  m a r itim a  c o m m u n i t i e s  w i t h  s y n t a x o n o m i c a l  s y s t e m  o f
S p a r tin e tu m  m a ritim a e

Ni jmegen

Syn-
t a x a

' t y p  i ca  !

£ Sso ö s~ Cri

Prodrome

Syn ta x a

o V-

S 'fi

wo  =
■M - r ltuR,<a o+> Eb «0 vi

Ss CO C -tJ 
O R  

• t i  R

O =
+ i  ‘ r i
CS ' t i  
R "CS 

V - R  
+* ^  R, o; 
«  R  Eb S 
CO O = +i

Mean T o t a l  
s p e c i e s  s p e c i e s  
number  number

1 , 9  2,1

10 11

2 , 7

9

2 , 8

b

3 ,3

5

2 , 5  2 , 3  Mean s p e c i e s  numbe

3 13 T o t a l  s p e c i e s  numb*

t y p  i ca  1 *

s  a l i  c  o m ia  to  s  um 
s  t r i  a ta e -

a s te re to s u m
t r i p o l i i

Number o f  r e l e v é s
s a l io o m  i e  to s  um 

p e re n n is

s a l  ic o r n ie to su m  
f r u t i c o s a e

T o t a l

D i v i s i o n  o f  t h e s e  s u b a s s o c i a t i o n s  i n t o  v a r i a n t s  a r e  b a s e d  on a l g a e  s p e c i e s .
At p r e s e n t  no a l g a e  h a ve  been  r e c o r d e d  on punched  c a r d s .  Thus  in o u r  s t u d y  a l g a e  c o u l d  n o t  be use d  as 
d i f f e r e n t  i al  t a x a .

the 0.61 level w ith  clusters 2 4 ,1 4 ,2 5  an d  is a lm ost a  varian t. 
T he ‘v a ria n t w ith  Lim onium  vulgare’ w ithin th e  ‘su b 
association  typ icum ’ is only  p re sen t in th e  N ijm egen system.

T h e  relevés o f  th is  un it o rig in a te  from  th e  N . A dria tic  and 
have been assigned to  th e  Lim onio-Spartinetum  m aritim ae  
m aritim ae  in th e  P ro drom e.

C o m p ariso n  o f  the syn the tic  tab le  o n  page 8 o f  the 
P ro d ro m e  w ith  o u r T ab le  1 indicates (see o u r T able  4) th at 
th e  m ean species n um bers in b o th  system s are  th e  sam e, 
b o th  in th e  to ta l association  an d  in th e  subassociations, 
except in th e  su bassocia tion  typ icum , w here th e  N ijm egen 
value  is h ig h er; th e  to tal species n u m b ers  in the tables are 
6 (P ro d ro m e) an d  10 (N ijm egen): th e  to ta l relevé num bers 
a re  a b o u t equal w hen we co m p are  o u r m ateria l w ith the 
tab le  in th e  P ro d ro m e  m an u scrip t. In  th e  final version o f 
the P ro d ro m e  nearly  30 new  relevés w ere taken into 
acco u n t (m ost o f  them  from  th e  1972 excursion to  Portugal 
o f  the  In te rn a tio n a l Society fo r  V egeta tion  Science and  
m ost o f  them  assigned to  su bassocia tion  typicum). T his 
m akes a  d irec t co m p ariso n  m o re  difficult. Still one co n 
c lusion  is pe rm itted  : w hen we co m p are  o u r c luste r 24 with 
the typicum  from  the Prodrome (our cluster 4 contains most

o f  th e  relevés w ith  Lim onium  vulgare ssp. serotinum  and 
n o t considered ) we find a b o u t equal relevé num bers, i 
and 66. How ever, 28 Prodrome relevés were new, i.e. the 
w ere ad d ed  to  th e  P ro d ro m e set la te r on. w hilst th e  num b 
o f  relevés assigned  to  th is syn taxon  in the P rodrom  
m an u scrip t tab le  was only 49. T h is m ay be explained 1 
th e  dele tion  o f  relevés d u rin g  the com ple tion  o f  the Pr 
d ro m e  in o rd e r  to  purify  th e  synthetic  tab le . Interesting 
enough  th e  results o f  bo th  a ttem p ts  are still very simile

Spartinetum  alterniflorae  (T able 5)
T h ere  a re  th ree  co rresp o n d in g  subassociations, typicw  
asteretosum  tripolii and  scirpetosum  m aritim ae , o f  whi> 
the subasso c ia tio n  typicum  has sim ilar subdivisions 
b o th  system s. T h e  scirpetosum  m aritim ae  is only su 
d iv ided by th e  P ro d ro m e  in to  th e  v a rian ts typicum  aí 
A tr ip lex  hasta ta . T he th ird  subassocia tion  is characterisi 
by one d ifferen tia l species in the  P ro d ro m e  and  by two 
th e  N ijm egen  system  -  A ster tripolium  (P rodrom e) aí 
A ster  tripolium  p lus Puccinellia m aritim a  (N ijm egen) r 
spectively. In  th e  P ro d ro m e Puccinellia m aritim a  is us< 
to  ch arac te rise  a  v a rian t w ith in  the asteretosum  tripol

5 6



T a b l e  5 .  Comparison o f  numer ica l  s y s t e m  o f  S p artina  a l te r n i f lo r a  c o m m u n i t i e s  w i t h  s y n t a x o n o m i c a 1
s y s t e m  o f  S p a r t in e tu m  a l t e r n i f l o r a e

-o 2 c sro -(J" S y n -
t a x a "

N i j  megen
t y p  i c a 1

P ro dr om e
h-

s u b a s s o c  i a t  i o n s v a r  i a n t s
Mean T o t a l  
s p e c i e s  s p e c i e s  
number  Number

5 , 0  2 , ;
7 2

,9
Mean s p e c i e s  number  

T o t a l  s p e c i e s  number

t y p  i c a 1

a s te r e to s u m
t r i p o l i i

s c i r p e to s u m
m a r itim a e

T o t a l

t y p i  c a l  
w i t h  Limonium 
humi 1 e

t y p  i c a 1
w i t h  P u c c in e l l ia  

m a r itim a

t y p i c a l  
w i t h  A tr ip l e x  

h a s ta ta

1 , 1

3 . 0

3 . 0  

2 , 3

Number o f  r e l e v é s

T h e  N ijm egen un it h as only  two relevés. C o m p ariso n  o f  
the o rig in  o f  th e  relevés show s th a t a n u m b er o f  relevés in 
o u r  c lu s te r 16 ( 'typical subassocia tion ’, 'typ ica l v a r ia n t’) 
m u st h ave  been classified as subassociation  asteretosum  in 
th e  P ro d ro m e. T h e  num erical clusters 16 an d  55 seem  to 
be n o t w ell-d istinguished indeed.

T h e  ex p lan a tio n  o f  d iscrepancies is easy, b u t requ ires 
som e ad d itio n a l in fo rm a tio n  on  th e  m eth o d  described  in 
p a r t  1 o f  th is c o n trib u tio n . T h e  test set o f  576 relevés has 
been  sub jected  to  \a r io u s  c lustering  techniques. (The 
resu lts  o f  all the trea tm en ts  a re  n o t re levan t fo r th e  p resen t 
study  a n d  will n o t be discussed here). In  o rd e r to  o b ta in  
a m o re  realistic  co m p ariso n  betw een techn iques b o u n d  to  
presence-absence data (e.g. association analysis according 
to W illiam s & Lam bert 1959) and quantitative approaches the 
com bined  e stim a tio n  values r and  +  o f  all species have 
been om itted . O n th e  w hole this seem s reasonab le  w hen 
d o m in a n ts  like th e  Spartina  species ch aracterise  a p lan t 
co m m u n ity . In  the case o f  the Spartinetum  alterniflorae  
asteretosum  m o st o f  th e  relevés w hich w ere differently  
classified co n ta in ed  A ster tripolium  w ith  B raun-B lanquet 
value +  only.

T h e  m ean  species n u m b er in th e  to ta l a ssoc ia tion  is 
som ew hat h igher in th e  P ro d ro m e system  (see T ab le  5).

T h e  subassocia tions h a v e  sim ilar species n u m b ers  except 
th e  second one (P ro d ro m e  3.0, N ijm egen 5.0). T o ta l species 
n u m b ers  are fo r th e  assoc ia tion  10 (P ro d ro m e) an d  11 
(N ijm egen); fo r the su b asso c ia tio n s typ ical 3 (P rodrom e) 
an d  6 (N ijm egen), asteretosum  tripolii 7 (b o th  system s), 
scripetosum  m aritim ae  5 (P ro d ro m e) an d  2 (N ijm egen). 
A gain  th e  d ifferences a re  n o t to o  great.

Spartinetum  townsendii (T able 6)
B oth system s d istingu ish  sim ilar subassocia tions. In  the 
su b associa tion  typicum  co rresp o n d in g  v a rian ts  a re  found. 
H ow ever, the division o f  th e  salicornietosum  strictae  and  
th e  asteretosum  tripolii is d ifferen t in th e  tw o system s. T he 
salicornietosum  stric tae  from  th e  P ro d ro m e  does n o t have 
va rian ts , th e  co rresp o n d in g  c luste r o f  th e  N ijm egen system  
has a v a ria n t w ith  A ster  tripolium , w hile the  asteretosum  
tripolii o f  th e  P ro d ro m e  has a  v a rian t w ith  Salicornia  
europaea. In  the  N ijm egen  subasso c ia tio n  asteretosum  
Suaeda m aritim a  is u sed  to  ch aracterise  a v a rian t.

It is in teresting  to  rem ark  th a t  th e  subassocia tion  
asteretosum  did not appear in an earlier draft o f  the 
P ro d ro m e  and  was a p p aren tly  d istingu ished  o n  the 
suggestion  o f  th e  results o f  th e  num erica l ap p ro ach . T his 
is th u s  a first exam ple how  a num erica l c lassification  can
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T a b l e  6 .  C o m p a r i s o n  o f  n u m e r i c a l  s y s t e m  o f  S p a r t i n a  to w n s e n d i i  c o m m u n i t i e s  w i t h  s y n t a x o n o m i c a 1 s y s t e m  o f
S p a r t i n e tu m  to w n s e n d i i

' t y p i  c a l 'a s t e r ?  tusum  
t r i p o l i i ' '

Syn-  «

Prodrom e T o t a l

Mean T o t a l  2 , 0  1 *<,3 2 , 7  3>5 2 , 6  Mean s p e c i e s  numb<
s u b a s s o c i a t i o n s  v a r i a n t s  s p e c i e s  s p e c i e s

number  number  15 7 13 3 6 17 T o t a l  s p e c i e s  numt

-  t y p i c a l
-  P u c c in e l  l i :

m a r i tim a
-  A t r i p l e x

h a s ta t a

t y p i  c a l

100"

■ a  l i  ae  r r d e  t o  3 um 
s t r i c t a -

-  t y p i c a l
-  S a l i c o r n i a

e u r o p a e a

Number o f  r e l e v é sa s te r e to s u m  
t r i p a  I  i-L

s a  l i o o m i e  teeteri 
p e r e n n i s

T o t a l

ind ica te  sy n tax a  h ith e rto  n o t recognised in classical trea t
m ents.

T h e  m ean  species n u m b ers  a t  the association  level are 
equal (see T ab le  6). A t th e  subassocia tion  level only  in the 
tw o last su b asso cia tio n s a re  these values sim ila r: w hile 
th e  first th ree  h ave  h igher values in the N ijm egen system , 
especially th e  salicornietosum strictae  an d  th e  asteretosum  
tripolii.

T h e  to ta l species n u m b er o f  th e  typical subassocia tion  
is 5 for the Prodrom e and 15 for the Nijmegen system. 
T h is  set co n ta in s 51 relevés w ith  1 species, 25 relevés w ith 
2  species, 15 relevés w ith  3 species, so th a t there  a re  12 
relevés w ith  m o re  th an  th ree  species, leading to  the d iffer
ence in to ta l species num ber. T h e  relevé n u m b er is a b o u t 
equal fo r b o th  system s. O nly few relevés have been ad ded  
to  the o rig ina l P ro d ro m e  m an u scrip t table.

F o r  th e  salicornietosum  strictae  th e  to ta l species num bers 
a re  5 (P ro d ro m e) and  7 (N ijm egen). T h e  P ro d ro m e  has 
31 relevés m o re  th a n  N ijm egen , m o st o f  w hich w ere already  
p resen t in th e  original m an u scrip t table.

In  the asteretosum  tripolii the  to ta l species n u m b er is 7 
(P ro d ro m e) an d  13 (N ijm egen), while th e  P ro d ro m e  has 
57 relevés m o re  th an  N ijm egen. C o m p ariso n  o f  th e  tw o 
system s is ra th e r  d ifficult. In  th e  o rig inal version o f  the

P ro d ro m e  tab le  this syn taxon  w as n o t d istinguished 
rem ark  above).

T h e  to ta l species n u m b er fo r th e  salicornietosum pere  
is 6 (P ro d ro m e) an d  3 (N ijm egen), fo r th e  scirpeto 
m aritim ae  5 (P ro d ro m e) an d  6 (N ijm egen). F o r  t 
sy n tax a  th e  P ro d ro m e  used  m ore  relevés th an  Nijme; 
T h e  to ta l relevé n u m b er a t  the association  level is a t  
100 relevés h igher in th e  P ro drom e.

R em a rks on the Spartina  patens clusters 
T h e  P ro d ro m e  h as n o t taken  up  Spartina  pa tens a  
m u n ities  in  th e  Spartinetea  m aritim ae. T h e  reason 
th a t  is as follow s. T h e  Spartinetea m aritim ae  w ere delim  
by  th e  P ro d ro m e  au th o rs  so as to  have only those Spar 
ta x a  as c h arac te r-tax a  fo r th e  low er syn taxa w hich bel 
to  M o b b erley ’s (1956) tax o n o m ic  g ro u p  II. Spartina pa  
is n o t assigned to  th a t g roup . In  o u r  study  we only 
seven Spartina  pa tens  relevés, sp read  over th ree  sr 
c luste rs :
C lu ste r 17: ‘typ icum ’, consisting  o f  th ree  relevés. M 
species n u m b er is 5.3 and  to ta l species n u m b er H . P  
Spartina  pa tens  occu r w ith  B raun-B lanquet va lue  5. Phi 
m ites  com m unis  is p resen t in all relevés ( +  to  2).

C lu ster 36 an d  35: b o th  have tw o relevés w ith  m

5 8



species n u m b er 6.5 and  12 respectively. T o ta l species 
n u m b er is 9 and  14. C lu ster 36 and  35 fuse a t th e  0.68 level 
a n d  they  fuse w ith "typicum' a t  0.52. In these  tw o  groups 
P hragm ites australis ( +  ), Juncus m aritim us  (2 to  3) an d  
lachenalii ( +  to  1) occur in all relevés, w hereas th e  last 
c luste r a lso  con ta ins species o f  th e  Plantaginion crassifolii 
as L inum  m aritim um , C entaurium  tenuiflorum  a n d  Plantago  
crassifolia. N o te  th a t th e  P ro d ro m e m en tions th e  p e n e tra 
tio n  o f  Spartina  patens in som e indigenous com m unities 
o f  th e  W est M editerranean .

Discussion

T h e  p ro ced u re  described in this pap er leads to  a h ierarch ical 
system  o f  vegetation  un its  w hich  can  be easily  described 
by c o n s ta n t differential species an d  co m p ared  w ith  each 
other as to their homogeneity level. The procedure for 
th e  recogn ition  o f  syn taxonom ical un its , i.e. ‘a sso c ia tio n s’, 
‘su b a sso c ia tio n s’ an d  ‘v a rian ts’, is ad m itted ly  a n  a rb itra ry  
o n e  an d  it d em onstra tes the advantages o f  c o n tin u o u s  
invo lvem en t o f  th e  investigator in th e  c lassifica tion  and  
it show s a  specific an d  effective use o f  th e  c o m p u te r in 
a u to m a tin g  p a r ts  o f  the jo b .

T h e  p resen t syn taxonom ical system  does n o t include  a 
genera l ru le  fo r th e  d istinc tion  o f  su b asso c ia tio n s an d  
v a rian ts . T h e  system  has how ever th e  ad v an tag e  th a t  the 
low er ran k  u n its  are  established in a general a n d  re p ro 
ducib le  p ro ced u re . T he reaso n  fo r ran k in g  in a  sy n tax o 
nom ica l system  cou ld  have been  a  v a ria tio n  in th e  w eighting  
o f  d ifferen tia l species. T his w eighting cou ld  h ave  syn- 
system atica l o r synecological reasons, e.g. Salicornia  
europaea  is an  association  c h arac te r species, th ere fo re  a 
su b asso c ia tio n  salicornietosum  m igh t be con sid ered  of 
m o re  v a lid ity  th an  one w ith  A ster  tripolium . H ow ever, 
we do  n o t  recognise any  ju stifica tio n  fo r such a  d ifferen t 
w eighting , n o r  d id  w e find an y  general m o tiv a tio n  fo r it 
in tex tb o o k s. In  fact we th ink  th e  d istin c tio n  o f  low er 
units proceeds intuitively. At least for the Spartinetea  the 
levels chosen  here  fo r the su bassocia tion  a n d  v a rian t 
ca tegories seem  to  be realistic.

W e d id  n o t  co n sider the d ifficult p rob lem  o f  h ig h er syn- 
system atica l u n its  in Spartineta. A ccord ing  to  o u r  findings 
th e  th ree  assoc ia tio n s a re  floristically  d isco n tin u o u s an d  
sh o u ld  p ro p e rly  be term ed  classes o f  th e ir ow n. H ow ever, 
p ro b lem s such as th e  in tro d u c tio n  o f  Spartina  alterniflora  
a n d  townsendii, w hich can n o t be  discussed in  th e  p resen t 
co n trib u tio n , shou ld  be considered  w ith  d u e  w eigh t in a 
genera l a p p ro ac h  to  the  syn taxonom y o f  th e  Spartineta.

T h e  overall s im ila rity  betw een th e  system  o f  E uropean  
Spartina  co m m u n itie s  as developed  in the P ro d ro m e  and  
th e  num erical c lass ifica tion  system  o f  N ijm egen  is obvious. 
T h is m ay  be c o n s id e re d  en courag ing  fo r b o th  approaches. 
T h e  ad v an tag e  o f  th e  n u m erica l a p p ro ac h  is no  d o u b t its 
easier com p reh en sib ility . Species n u m b ers in th e  num erical 
un its  a re  slightly  h ig h e r  on th e  average. T h is cou ld  be 
u n d e rsto o d  in such a  w ay th a t th e  P ro d ro m e  un its m ay 
have been purified  b y  deleting  relevés w ith  add itional 
species. T he n u m erica l u n its  a re  less ‘p u re ’, b u t they  reflect 
the n a tu ra l v a ria tio n  in  the syn taxa  in a b e tte r w ay. A  d is
ad v an tag e  o f  th e  d e le tio n  o f  a typ ical relevés is th a t one 
can n o t d e ten n in e  w h a t  is considered  im pure , i f  th e  deleted 
relevés a re  n o t p resen ted .

W ith  th e  help  o f  th e  num erical a p p ro ac h  it is w orth  
trying to fix levels o f  sim ilarity for the various hierarchically 
coherent lower units such  as the variants and subassociations. 
It remains to be seen w hether such levels should vary in 
different kinds o f  plant com m unities. In conclusion we may 
state that this study has show n perspectives for a m ore general 
use o f numerical m ethods in syntaxonom y, w hich may be 
indicated as numerical syntaxonomy (W esthoff & Van der 
M aarel 1973).

Summary

T h e  classical sy n taxonom ical trea tm e n t o f  th e  E u ro p ean  
Spartina  com m unities a s  published  in th e  series P ro d ro m e 
o f  th e  th e  E u ro p ea n  p la n t  com m unities, is co m p ared  w ith 
th e  results o f  a n u m erica l trea tm en t, based  o n  largely  the 
sam e set o f  relevés. 576 relevés, selected from  th e  to ta l salt 
m arsh  d a ta  set w ere su b jected  to  agg lom era tive  c lustering  
w ith  re location  w ith  th e  sim ilarity  ra tio  as sim ilarity  
m easure . T he resu ltin g  num erical system  w as co m pared  
w ith  th e  syn tax o n o m ica l h iera rch y . T h e  co rre la tio n  
betw een b o th  system s is close. T he num erica l un its  are 
slightly  m o re  he te ro g en eo u s because n o  p u rification  
occurred , w hich im plies relevés to  be left o u t o f  co n 
sideration. One new syntaxon, Spartinetum  townsendii 
asteretosum  tripolii, c o u ld  be suggested from  th e  results 
o f  th e  num erical trea tm en t. Perspectives fo r th e  develop
m en t o f  a  num erica l syn tax o n o m y  a re  stressed.

Zusammenfassung

D ie  klassische syn taxonom ische  B earbeitung  der e u ro 
päischen  Spartina  G esellschaften , wie im  P ro d ro m u s der
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eu ro p äisch en  Pflanzengesellschaften veröffen tlich t, w ird 
m it den  Ergebnissen  einer num erischen  B earbeitung  
verglichen, und zwar au f Basis eines etwa gleichen Aufnah
m em aterials. 576 Aufnahm en, aus dem  gesamm ten Salz
w iesenm ateria l en tn o m m en , w urden m it einem  agglo- 
m erativen Schwarm -Verfahren auf Basis der similarity 
ra tio  bearbe ite t. D as resultierende num erische System  
w u rd e  m it der syn taxonom ischen  H ierarch ie  verglichen. 
Der Zusam m enhang zwischen beiden Systemen ist gross. Die 
num erischen Einheiten sind etwas heterogener, weil keine 
T abelle-B erein igung  s ta ttfan d  und d ah er A ufn ah m en  
a u sse r B etrach t gelassen w urden. E in  neues Syntaxon , 
Spartinetum  townsendii asteretosum  tripolii k o n n te  au s den 
E rgebn issen  der num erischen  B earbeitung abgele ite t w or
den. D ie  Perspek tive  fü r d ie Entw ick lung  e in e r num erischen  
S y n taxonom ie  w erden beton t.
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