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A B STRACT 

The distr ibut ion in ponds of five species of a nuran larvae has been studied in relat ion t o  the  aquatic vegetat ion .  
A ccord ing to the  vegetal species composit ion, ponds have been classified i n  five zones .  The i nnermost zone in  which 
l i t t le  or n o  vegetation grows was poorly frequented by tadpoles , which were mainly  distr ibuted throughout the other 
more vegetated zones. Some preferences for a specific zon e  have been found for several species. 

I NTRODUCTION 

A n urans commonly breed i n  temporary ponds  and 
t heir larvae are  considered t o  be adapted t o  the 
exp lo i tat ion of the h igh productivity of th is  type of 
habitat ( Wassersug 1 975). Another adaptat ion observed 
is the flexibi l i ty of the breeding period of anurans in 
order to  al locate the larval period when the ponds 
present  adequate condi t ions for l a rval development 
(Diaz Paniagua I 985b,  in press) .  L ikewise, the larval  
stage also presents  a flexibi l i ty  according to  the  
durat ion  and the size individuals  may reach , 
depending on the h abitat condi t ions .  Th us,  tadpoles 
present a wide variabi l i ty  of sizes at metamorphosis  
al though u pper and lower l imits  are mainta ined 
inherent to each species (Wilbur & Col l ins  1 973) .  

Jn th i s  st udy I have stud ied the d istri but ion of 
tadpoles in  ponds in  relat ion to  the vegetation .  Th is 
problem has been freq uent ly  s tudied for other aquat ic  
animals ,  such as invertebrates and fishes (e .g. Ros ine 
1 955,  Dvorak & Best 1 982, Corre et al 1 982,  Werner 
e1 al l 983, K east 1 984, G regg & Rose l 985).  For 
t adpoles , however, most of the st udies concerning their  
d i s t r ibu t ion in ponds mainly consider p hysical or 
chem ical charaterist ics (Noland & Ultsch 1 98 1 ,  
Odendaal & Bul l  1 980, 1 983 ,  Odendaal e1 al 1 982) .  
R ecent ly ,  Losch en kohl ( 1 985),  when studying niche 
d imensions of tadpoles, has analyzed the in fluence of 
vegetat ion,  point ing out that  vegetat ion may produce a 
shift in the  microhabitat of some larval species. 

M ETHODS 

Dur ing the  anuran breeding season 1 984-85, tadpole 
popula t ions were sampled in 1 6  temporary ponds in  
t he B io logical Reserve of Doiian a ,  a local i ty i n  south 
west Spa i n .  Cl i mate characteris t ics during the  s tudy 
period has been described in previous papers (see Diaz­
Pa n iagua I 985b) .  Samples were taken  monthly by 
sweeping with a fine meshed-net at  d ifferent t imes of 
day,  but al ways in  daylight .  They were located at  
d i fferent  places a long a transect from shore to  the  
cen t re by each pond .  Each sample consisted i n  

sweeping three t imes each about I . 5m long.  The larvae 
captu red were ident ified,  measured (body lengt h  
without t a i l )  and then released. Information was a lso 
recorded about depth and composition of the vegetal 
species with relat ive references to their abundance in 
each sample pl ace. 

The temporary ponds were all of fresh water and on 
sandy soi l  (detai led descript ion in  D iaz Paniagua 
1 983) .  Regarding the distribu t ion of vegetation, five 
different zones were dist inguished according to 
increasi ng depth . l )  Grass zone:  These areas were 
main ly  characterized by the p resence of most of the 
species growing in  the surrounding m eadows. The 
m ost abundant  ones were Cynodon dactylon, Panicum 
repens and Chaetopogon fasciculatus. 2) Jllecebrum 
verticila1um or Hypericum elodes area: This area was 
characterized by the  presence of one  or both of these 
plants ,  present ing a pecu l iar t h ick appearance on the 
surface. 3)  E m ergen t  plant  zon e :  Eleocharis multicaulis, 
very abundant in  certain ponds was the most  common 
species in  this area , fol lowed by E/eocharis pallustris, 
Juncus heterophyllus, Ho/oschoenus vulgaris and Juncus 
spp. 4) Submergent plants zone:  A dense cover of 
Myriophyllum alterniflorum, Ranunculus baudo tti, 
Elatine a!sinastrum, Callitriche spp. , Potamoge1011 
1richioides, and/or Zanniche/lia pe/1a1a chacterized th is  
area .  5) I nnermost zone :  where scarce or no vegetat ion 
was found (Fig. ! ) . 

Fig .  I Scheme of a typical  tempo ra ry pond with the 
vegetat ion zones considered i n  t h is study. 

Not all the zones referred to  were present in al l  the 
ponds sampled.  Nu mber I was commonly fol lowed by 
n u m ber 3 ,  or ,  sometimes,  in smal l  zones, by zone 4. 



168 C A R M E N  DI A Z-PA NI A G UA 

The innermost zone was found  only in the largest and 
deepest ponds, not occurring in the  smal l  a nd shal low 
ones. 

These five zones were not fu l ly  defined in the ponds , 
where overlaps were wide and com mon.  Therefore, a 
relat ive approximation was made according to the 
most  abundant  plant  species to ass ign the  sample 
places to one of the areas . 

Data are presented as month ly  h istograms of each 
species, except for Rana perezi which occupied the 
ponds later than the others, thus only  i t s  total  
distribution is presented .  Comparisons among them 
have been made by means of X2-test and  different 
degrees o f  freedom resul ted because of the scarcity or 
a bsence of tadpoles in  some vegetat ion zones ,  
compel l ing a grouping of the data .  

Fig. 2 Monthly distributions of each tadpole species in the  
five vegetation zones considered. 

P. cu/tripes 

D. galganoi 

B. calamita 

B. bufo 

H. meridionalis 

* :  p<0.05 
* * :  p<0.00 1 

D. galganoi 

3. 5 1  
(d . f. = 3) 

B. ca!amita 

65.42 * *  
(d .f. = 4) 

80.47 * *  
(d .f. = 3) 

RESULTS 

The distr ibut ion of tadpoles of the five species 
according to t he five vegetat ion zones in ponds is 
represented in Fig. 2. The main resu l t  com mon to all 
the species was the scarce or nonut i l ization of the 
i nnermost zone .  Very low occurrences of Pelobates 
cultripes, Discoglossus galganoi (after Capula et al, 
1985), Bufo ca/amita and Hy/a meridiona/is tadpoles 
have been observed there and none  i n  the  cases of Bufo 
bufo and Rana perezi. On the  other hand,  most of 
anuran larvae were distributed t hroughout the other 
vegetation zones, where their typical vegetation gave 
characteristic heterogeneity .  

Considering each species individual ly ,  t here did not 
seem to be a particular preference for the use of  one of 
the  four zones,  as  suggested by the  differences bet ween 
the distributions during each month considered (Fig. 2). 
H owever, in certa i n  cases there was a major ut i l ization 
of a specific zone.  This was the  case with Hy/a 
meridionalis tadpoles,  which were mainly associated 
with emergent plants, and Bufo bufo t adpoles appearing 
mostly i n  the  first two zones .  Bufo ca/amita and 
Discog/ossus galganoi appeared in very different zones, 
having a large variation during the whole larval period. 
For Pe/obates cultripes , a s imi lar u ti l izat ion of  the 
different zones was observed, with a slight preference 
for the shore zones in the  earliest months .  

Rana perezi tadpoles showed a clear preference for 
the use of the submergent plants where approximately 
80 per cent of the larval population was found .  

Sign ificant differences were found  in comparing the 
total  dist ribut ions of  the  species, except for the  pair 
Pelobates cultripes-Discog/ossus galganoi (Table 1 ), in 
which a main use of the first zone occurred. 

B. bufo H. meridionalis R. perezi 

25.39** 30. 66** 85 .67** 
(d . f. = 4)  (d .f. = 2)  

34. 33**  47.65 * *  1 1 3. 70**  
(d .f. = 2)  (d .f. = 3 )  (d .f. = 2) 

8. 1 8* 29. 20** 1 4 1 . 60** 
(d .f. = 2)  (d .f. = 4) (d.f. = 2) 

1 3 . 69* * 1 03. 79** 
(d .f. = 2) (d .f. = 2) 

90. 7 1 * * 
(d.f. = 2) 

TA B L E ! :  X2-test comparisons among t h e  total  d is tr ibut ions of  the species t h roughout  the veget a t ion  zones (d . f. = degrees of 
freedom).  
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D ISCUSSION 

It  is evident from the resu l ts t hat t adpoles mainly 
inhabited the  vegetated zones o f  ponds whi le  rarely 
visit ing the in nermost  zones. The main  difference 
bet ween t hese two types of m icrohabi tat s  concern the  
spat ial heterogeneity provided by a q uatic plants.  
L i ving in th is  more h eterogeneous zone may provide 
some advantages to anuran larvae.  The effect of 
predat ion has been considered an i mportant  factor 
regu la t ing  larval amphibian popu lat ions (Morin 1 98 3) 
and it must be reduced i n  t h ese zones because of the  
greater probabi l i ty of escaping from predators (see e .g .  
Crowder & Cooper 1 982, Werner et  al, 1 983) .  On the 
other hand,  t h e phytophagous diet of t h ese larval 
species (D iaz-Paniagua 1 985)  also suggest that  in these 
zones they may largely find thei r  optimal food.  

I have not considered the influence of  larva l size in 
the  d is t r ibut ion according to  the  zones in ponds,  but  i t  
i s  probably important .  Th ere m ust  be different 
requirements among tadpoles of d ifferent sizes , 
a l though in th i s  case a l l  the species showed a great use 
of  a l l  t he vegetation zones. 
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