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AM O N G  A NUMBER OF BIODIVERSITY MEASURES
developed in  recent years, the  Taxonom ic 
D istinctness Index (W arw ick &  C larke 1995) was 
h ig h ly  recom mended by the BIOMARE in ternationa l 
n e tw o rk  (Feral et a l 2003). However, there are s till 
on ly  a few examples where th is  index has been used 
fo r b iod ive rs ity  comparisons. This was h igh ligh ted  
d u r in g  the  d iscussions at a recent M AR BEN A 
w orkshop  in  Sopot, A p r il 2004. Participants agreed 
tha t species check-lists, i f  possible fro m  a ll the 
B IO M AR E b io d iv e rs ity  sites, sh ou ld  be made 
available on the internet, and a num ber o f studies 
m ay be developed using th is  material. This article 
presents the results o f a small exercise using the 
Average Taxonom ic Distinctness Index (ATDI) fo r 
analysing the basic check-lists o f selected macrofauna 
taxa fro m  three very d ifferent localities: an A rc tic  fjo rd  
(Kongs-fjörden, Svalbard) w ith  a re lative ly young 
glacial h is to ry; an A ntarctic  fjo rd  (A dm ira lty  Bay) 
w ith  m illio n s  o f years’ g lacia l h is to ry ; and the 
brackish w ater o f the southern Baltic site, w h ich  is 
younger than  10,000 years o f age.
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Fig 1. Geographical location of investigated areas.

Fig 2. Kongsfjörden.

Fig 3. Sea-grass bed, Bay of Puck.

Data have been p ro v id e d  b y  IOPAS, the  

U n iv e rs ity  o f  G dansk, an d  the  

U n iv e rs ity  o f  L o d z . Researchers fro m  
w w w .io p a n .g d a .p l p ro v id e d  data fro m  

K ongsfjö rden , and  P uck Bay data and 
A d m ira lty  Bay data w ere  ob ta ined  fro m  
the  p u b lish e d  references o f U n ive rs ity  

o f  L ó d z  m a rine  b io log is ts . W e w ere 
especia lly in te res ted  in  in tro d u c in g  the  
pe lag ic  data in to  the  analysis, as so far 
the  b io d iv e rs ity  datasets are la rge ly  

b e n th ic -in c lin e d .

Research areas
K o n g s fjö rde n  (F ig 2) is located on  the 

w e s t coast o f  S p itzbe rgen , in  the  

S va lba rd  A rc h ip e la g o  a t 7 9 °N . A n  

active t id a l g lac ie r th a t is located at the 

head o f  the  f jö rd  has the  greatest 

in flu e n ce  on  the  e n v iro n m e n ta l co n d 

itio n s . I t  causes grad ien ts in  salin ity, 

tem pera tu re  and  se d im en ta tion  rates. 

The area is u n d e r the  in flu e n ce  o f  the 

N o r th  A tla n tic  C urren t.
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Fig 4. Average Taxonomie Distinctness Index calculated for 
species recorded in Kongsfjörden, Bay of Puck and 
Admiralty Bay.
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Fig 5. Average Taxonomic Distinctness Index calculat-ed 
for Amphipoda species recorded in Kongsfjörden, Bay of 
Puck and Admiralty Bay.

The Bay o f P uck  is s itua ted  in  the  

in n e r p a rt o f the  Bay o f G dansk at 

54°N . W ith  its  sha llow , sandy sea- 

grass beds (F ig 3), no tides and lo w  

sa lin ity  (fro m  3 PSU to  6 PSU), i t  is 
con s id e re d  re p rese n ta tive  o f  the  

so u th e rn  B a ltic  reg ion.

A d m ira lty  Bay is located on  K in g  

G eorge Is la n d  in  th e  S o u th  

S hetlands A rch ipe lago  a t 63°S. The 

size o f  the  bay, presence o f  glaciers, 

sa lin ity , te m p e ra tu re  and 

se d im e n ta tio n  are s im ila r to  the  
A rc tic  site. H ow ever, the re  is a h igh  

ra tio  o f endem ic  species caused by 

h y d ro lo g ica l iso la tio n  due to  the 

A n ta rc tic  convergence (F ig 1).

Pelagic, benthic
biodiversity
comparison
B io d ive rs ity  measures th a t u tilise  

h igh e r taxa richness and  evenness 
are o f great im p o rta n ce  (W a rw ick  

&  C la rke  1995). To assess the  
species d iv e rs ity  fo r  n o n - 

q u a n tita tive  data (i.e. species lists, 

presence/absence data), A T D I D+ 
was ca lcu la ted (C la rk  &  W a rw ic k  
1998).

F irs tly , th e  m a c ro fa u n a l lis ts  o f 
pe lagic and b e n th ic  species at the 

th re e  s ites w e re  co m p a re d . A t 
K o n g s fjö rde n  and  A d m ira lty  Bay,

the  n u m b e r o f  pe lag ic  species is 
m u ch  lo w e r tha n  the  n u m b e r o f 
b e n th ic  species; how ever, the  
A T D I (F ig  4) is n o t. T h is  
suggests th a t in  sp ite  o f lo w e r 
species num ber, the  ta xo n o m ic  
d ive rs ity  am ong pe lag ic  species 
is re la tive ly  h igh . A lso  s tr ik in g  is 
the  sm a ll d iffe rence in  d ive rs ity  
be tw een the  p o la r areas -  the 
A n ta rc t ic  w as c o m m o n ly  
regarded as a ve ry  diverse, o ld - 
e v o lu tio n a ry  cen tre  o f  species 
richness (K no x  &  T o w ry  1977). 
F o r the  Bay o f  Puck, the  in d e x  is 
also q u ite  close to  the  species- 
r ic h  p o la r areas (F ig 4).

The same analyses w ere  made 
fo r selected taxa. The b io d iv 
e rs ity  o f  b e n th ic  M o llu sca  and 
P o lychae ta , m easured  w i th  
A T D I, was m u ch  h ig h e r tha n  the 
pe la g ic  d iv e rs ity  fo r  these 
groups. F o r Crustacea, the  D +  
in d e x  was s im ila r in  a ll cases b u t 
fo r the  Bay o f  Puck. The results 
fo r A m p h ip o d a  are presented in  
F igu re  5, and  even th o u g h  the
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www.iopan.gda.pl/pro jects/b iodaf -  web page w ith  H ornsund and 
Kongsfjörden data.

www.iopan.gda.pl/projects/Bay o f Puck -  web page w ith  Bay o f 
Puck data.
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