
I NTRODUCTION 

3 79 



P . D .  A r i n i t a g e  e t  a l .  
-- -. _ _  .... . . . .- 

STUDY A REA ANO M ETHODS 

Teneriíe is che larjest (2Uj7krnZ) and hijhest (371Sni) 
of the  Canary  Islands and  is si tuated a t  lat i tude 
2S015”N, 300krn off the coast of Morocco in the crade 
wind belc. T h e  island has a volcanic origin and has 
never been connecced to t h e  Afr ican mainland 
(Schmincke, 1976). This isolation together ivich the 
arid nature of the southern part of the island which lies 
within a rain shadow iejulc in a pacicicy of freshwater 
fauna and natural freshuater habicats. This situation is 
exacerbated by the  continuing pressure o n  existing 
water sources. 

?he habicats sampled included stream riffles (7 localities 
on ‘permanent’ streams), stream pools (1  1 localities), 
streams general, thac is not specifically pool or riffle sam- 
ples (17 localities), residual poolj in dried-up stream 

be& ( 1 2  localiciej), 4 ponds, 4 rejervoirs, 14 arciiiciiil 
pipes, channelj (‘canais’) and 1 srepages/tricklez (ice[ 

ivalk). The location of che sices i j  indicated in Fig. 1 and 
the altitiidinal distribution ic illuscrated in Fig. 2. Sonie 
localities ivere sampled on more than one occasion in 
‘sprinp’ and ‘autumn/v.incer’ in 1991 and 1993 and 
details are presented in the appendis. Details on sani- 
pling mechodology and information on che physisal and 
chemical features of the main scream sices are presented 
in Malmqvist ec al. (1993). 

The majority of material was larva1 hence rnost records 
are at genuj leve1 but the inclusion of some pupae and 
adulcs facilitaced identificacion t o  species in some 
cases. Light traps located by three streams also pro- 
vided some adulc material. Semi-quantitative data on 
spatial and temporal changes in che chironomid com- 
municies of thr i ‘permanent’ streams are presented in 

1. Toborno 
2. Afur 
3. ljuana 
4. lgueste 
5. Rio 
6. Infierno 
7. Masca 

c 

Figure 1. Tenerife; location of sarnpling locations iii  rclation co rhe 7 niaiii screani sicej. 
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Figure 2. The alcitudinal discribution of sample sices per habicat type. 

iMalmqvist ec al. (1993) buc in chis present \vork most 
samples were not quanticative and to ensure cornpaci- 
bilicy al1 are treaced qualicacively. 

The data from tiie collections \vere analysed to examine 
the relationship between the chironomid community as 
a uhole to the particular habitat types using ordinacion 
cechniques. In addition the richness of habitat types in 
relarion co sarnple effort is examined briefly. 

RESULTS 

The dijcribution of taxa in the habitat C)FeS is Fre- 
centcd in Table 1. Forcy-three separate tasa  \vere 
reco;ded bcit the list indudes some taxa grOiiFS and lar- 
vas  unidentifiable co species. Oí che specics, inosc are 
cozrnopolitan or European in distrihiition aiid the  
Airican elenient i j  iveak. 

found in 'tvet tvall' sarnples and here the most cornmon 
taxa were Rhzocricocoptts sp, Paratrichocludius SF. and 
0. ( E I h C t ) ' ~ ! X k d i t i S )  SF. 

The associacion of assemblages of chironomid Laxa with 
tabitac type cesced using Detrended Correspondence 
Analysis [DCA] (DECORANA; Hill, 1979) in the pro- 
grarn CANOCO (ter Braak, 19%). The  data matris 
cnnsisted of a redciced list of 411 taxa (see Fig. 3 )  at 118 
sites. Ordination resulting frorn DCA, groups samples on 
the basij of tlieir faunal composicion and the relation- . 
ship betiveen asis scores and environmental variables 
allows che dececciori of general trends goveming the dis- 
triburion of samples. A preliminar); run shoived thac rhe 
tason HalocWus, which occurred at only one site not 
ajsociated wirh any other species, was esercing a distort- 
ing efiect on  tlie ordinarion arid i: \vas omicted frorn thr 
list of tasa. Fig. 3.3 presenrs tht: rejulcs of che site ordina- 
tion. Clearly therc 1s rnuch variation and considerable 
overlap ber\rr'en habita cypes. Nevertheless, lentic arid 
lotic componencs are recognixble. The ordination of 
tasa is shoivn in Fig. 3b. and reflrtcts che sanirt lencic- 
lotic trend fnmi righc to Iefc along xxis 1,  but no ~ ~ 1 1 -  
d e í i n d  > ~ ~ i e i i i b l ; i g ~ j  of t a s a  cniild be drtcecced in 
resporije ro cinderlying en\.irmmental gradimts, a t'rta- 

t i ir t '  u.hish niay be linked to [he opp~rciinisric resporise 
o f  chironomid species co habicac availabilirp (ñossarü, 
1393). Even the  v e q  large aititudinal variarion in sites 

0 

not evidt'nr i i i  clie orJinarion. 381 
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Tahlr. 1 Lisc nf tasa found in 6 habirat cacegories wich number of recordi Fer habitar. 
_ .  

‘canalj’ Habirars strearns scream screarn residual 
general . püOlS riítles FOOIS 

Sa:npiing occasionj 2 5  2 3  11 2 1  ___ .. -. - -. - . . . . . . . - __ . - - . - - _ _  . -. . -. . . __  - 
22 

2 
2 
1 
1 
1 

6 

Abhbcsmyia longistjia Ficc. 
ASLaSesrnji‘i SF. 
Brjopha¿nocLdiu sp. 

~j CardioíLdiits copucinw? (Zetr.) 
-~ Cardiochiiru SF. 

. Chironomics SF. 
Chiorunjrnrsiu SF. 

. - Coqnonercra sp. A. 

-- ChClPCOChdiltS SF. 

- Cncotopits (C.) r.ir77iemis Goetgh. 

~ Cricocopru ( I . )  sylvestris Fabr. 
“ Cricotopw (1.) mtu  M g .  

- Cricoropw sp. 
. Diimorrndipes sp. - Eiikirjfericlh ? ilklzyensis (Edw.) 
- Eukiejferiella ? minor (Edw.) 

e Lirnnophyes ? minirnus (Mg.) 

- hliliropclapiu nebulosa (Mg.) 
- hlacropeiopia SF. 

- Halockldius sp. 

- - Limnophjes sp. 

Metriocnemtu ? fuscipes (bíg.) 

- 4 12 1 1 
1 2 

1 
2 9 2 10 

2 1 
4 

1 
1 
1 

4 5 

4 
6 

1 
1 

2 

1 

1 

5 

4 
3 

1 
3 

1 1 
5 

.1 
1 
1 

1 
1 

3 
1 

t h?ztrioniemtcs obscitripes (Holmgr.) 1 
y -  htecnocnemru SF. 1 
-- híicropsrctra ? notcscens (K‘alk.) 1 3 1 
-. hficropsrccra SF. 1 2 1 
_- Orchociuditu ? (EtJnct~lochdiiis) SF. 2 

Orthoiiudetu (Eieorthocladercs) ribicoh Kieff 2 4 5 - Orrhociudcits (Orrhocladrru) SF. 4 5 : 
Orthocíudiiu SF. 1 

1 
2 

-. Oi.rXocLxiitcs/Cxicvtopus sF. 

-- Pmamexina ctdlanti (Fitt.) 
’ 8 Piirsiwnna muuritcinica (Firt .)  

Parukitflrricih SF. 
5 2 
1 

1 1 
1 

c 

1 
B 
1 2  

? 4 
1 

1 
! 

1 
z 2 

1 

1 3 
4 4 4 1 
2 3 4 7 
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CANARY ISLANDS F R E S H W A T E R  CHIRONOMIDAE 

. .  

- Rh¿oranytnrstu sp 
- Sricrochironomw sp. 
- Tanyrarsits sp. 
-Thirnemannizlla ? claricomis K. - Thizncmanniella sp. 

3 4 11 1 
1 1 3 - 1  

7 2 1 
5 6 

2 1 2 1 
- Thizncniannimyin gp. 1 
-Tnssopclopiu !fLicidq (K. )  1 1 1 

Virgaranyrarsicr nlbisittits (Santos Abreu) 1 4 6 
~Zavre l i rnyUi  ? nubila (Mg.) 4 11 7 5 1 
- Zairzlirnyia sp. 4 1 5 1 

~ __--____. ______ ... -- 
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Figure 3 n .  Flocs of ordination saniplr scores d e r i \ d  frorn DECOR.4N.A analysis of 
the entire smiple site matris.  The pOlpgOn5 surround th? daca painrs in particular 
habicac t y p e ~ ;  ( o p a  squxe-streanis general,  open diar.iond=screani FOUIS, open tr i-  
angle=scream riftles, Xrresidiial pools, closed circle=uet \val15 and seepages, closed 
square=reser\uirs, closed diamond=poiids, ='canals' (artificial channels), =light trap) 
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Figure 3b. Plors of ordination species scores. ( a x i s l = x  asis,  axis2=y axis). i Ablabesmyia  p., 
2 Bryophenocladiw sp., 3 Cardiocladiw sp., 4 Chtoc lad ius  sp., 5 Chironomiu SPF., 6 Ch4ocnnyturslu: 
SF. ,  7 Corynonettra sp., 6 Cricotopics ornutits, 9 C .  syliatris,  10 C .  vierriensis, i i Cricotopits jp . ,  
1 I Dicrotmdipes sp., 13 Eickieffenelln !ilkleyensis, 1 4  E. h i n o r ,  16 Lininophyes SF.,  17 Xhcropelopiu sp., 
1s hletr iooiemits  s p p . ,  19 Micropsec t ra  S F . ,  2 @  Orrhocladiits (Eudacryiocindius) sp . ,  
2 1 O.(EuorthockrdiiLs) SF.,  2 2  O.(OrthoíMius)  SF.,  2 3  OrthosI~iits/Lricocopns spp , 24 PL7rL1ki4'ai2íh 
S F . ,  2 í  Palnmerina spp., 26 Pamrnecnocnemits styiacits, 27 Pararrishocúuliits ritfiimrris!, 28 Phr:eiiopscctra 
 p. 29 Polypediiitm SF., 30 Procíadiics s p p .  3 1 Psectrocladiiis spp. ,  32 Rheocricotopits S F . ,  

33 Rhcornnyccrrsics S F F . ,  34 Scictochiroriorn~is S F . ,  35 TaTi?tcirji<S SF. ,  36 Tkiminiaririielia SF.? 

37 Thicnzniarininiyia p U p ,  3s Trissopdopin SF. 39 \'tig~t~iri?r~~jitj SF. 4c7 Z n t ~ c h ? i ~  SF. 

c 

The reiacive richness of che habicac cypes is illustraced 
in Fig. 4. In the upper part of che figure ic  is cfear that 
chere is a posicive rclacionship hecween toca1 nurnher of 
tasa  and che number of sanipling occasions, \vith [he 

escrpcion chat streani rifles have siighcly iiigher niini- 
ber of tasa chan expecced a i d  *.ve! u d i s  B ioa t t r  num. 
ber than espectttd. Thij point i j  borne ouc tvhen the 
rnean nuiiiber of caso per samplc is conj iderr?  (iww 
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CANARY ISLANDS FRESHWATER CHIRONOMIDAE 
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Figure 4. Tason richness per sampk efforr (UFFfX) and per habicat cype (lotver). ( l e -  
light crap, pn - pon&, re - reservoirs, \viv - \ve[ \valls, ca - canals, po - residual poolc, 
and sereams - general, sc, riffles ser and pools scp). 

seceion of Fig. 4) .  The screani habicacs concain more 
casd chan standing \vater$ and Lvirhin che laccer pondj 
are richcr chan reservoirs. 

DISCUSSION 

T h e  study of Chironomidae of Tencrife i j  still ac an  
early scage. Alrhoiigh clie u o r k  of htalrnqvist ec al .  
(1933) \vas syscemacic and decailed, colleccions of lar- 
val marerial do nor usually provicie che informarion 

c 

neiejsary for species identificaciotis. Adult marerial in 
good condicion is required. 

Some casa chAr icere represcnted by adult, pupa1 and lar- 
val material \vere srill difficulc to identify [o species. The 
genuj Painiriihochtiits d~fiiiicely cotiraineci P. ?Xfit?iiCi73 

bu[ a lw includeci some forms which diJ noc readily f i t  

that jpecies, tvich pupa1 esuviae near ritfit-encris biic uirh 
a poinc patch on tergite V I i  and adult featurcs (e vono- 
cosire lohe) tvhich did noc f i c  P. rttfivenois. Wicliin the 
Rhc.orc7iiymm.s coinples ehere are Frobahiy chrec species. 

0 
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One of these is new (Rheornnyursics Pe 2, sensu Langcon 
(1991) and is currently being dejcribed from al1 lik-his- 
cory stages (collected by PDA in 19S3 and 1%). No 
pupa1 or adulc material is available for che other 
Rheotaiigtxjus species. Al1 queried species reqiiire more 
adulc macerial co be certain of their idencity. 

The paucity of taxa found in chis presenc survey may 
reflecc noc only che isolated and arid nature of much of 
the island buc also the absence of suicable macerial 
ivhich umld  haire permicted furcher idencificacion of 

' the genera recorded. In neighbouring Morocco, Az;ou:i 
and Laville (1987) recorded 65 spécies based on data 
from the licerature becween 1955 and 1956; wich more 
colleccions chis total rose to 134 species. Subsequent 
studies in lotic habitacs (Azzou:i et al., 1992) have non' 
raised thij number to 223 species. In Tenerife a large 
increase in che recorded species can also be especced 
with more systemacic scuiiy, despice the limited avail- 

abilicy of freshivater hahitat. Scanding \yacer hahitars in 
the form of small reservoirs are increasing and i r  1s 

Iikely thac tasa  l ist j  from these hahicats will increase 
over che next few years. Omicced from chis study are cer- 
restrial and marine habitatj tvhich can be especced to 
contribute a nurnber of species (Arrnicape, 1957; 
Armitage and Tuiskunen, 19SS). 

l c  is too early for biogeographic speculacion and chis 
should atiaic che availability of compreheiisive species 
lists based largely 011 adulc macerial. 
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