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Fig. 1 : Diagrammatic sketch-map of the section of the River South Tyne and its tributaries the River Nent and

the Hast and West Allen. Sampling sites are shown in circles.

Other work on the effects of heavy metals on river invertebrates includes the classical studies on the

Rivers Ystwyth and Rheidol in North Wales (see eg. Carpenter, 1 924 ; Jones, 1 940), and on the Willow
Brook by Solb£ (1977), while a general discussion may be found in Whitton (1975). Little of the data

refers in detail to the Chironomidae, however, and the work reported in this paper is an attempt to re-

medy this Omission by examining data from a series of collections of chironomid pupal exuviae made
in July 1983 in the same area as worked by Armitage (1980), and by Abel & Green (1981).

Locality and Methods

The River Nent rises south-west of Nenthead (NGR NY 801421) at an altitude of 656 m and flows north-west-

ward into the River South Tyne at Aiston after a course of only 1 6 km. The East and West Aliens are a pair of very

T^ble 1:
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Table 2: List of samples fran the River Nent, West and East Allen,
and South Tyne, shcwing nunbers of exuviae and taxa, and certain
exuvial and diversity indices. Percentages to the nearest
whole percent. KEY: Nl and N2, Nent; CL, Dowgöing Level adit;

DB, Dowgang Bum; EB, Poreshield Bum; ST, South Tyne;
VR, West Allen; EA, East Allen; %It, %Intolerant taxa;

%Ii, % Intolerant individuals; %Sedt, % Sediment-dwelling taxa;

%Sedi, % Sediment-dwelling individuals; Men D, Menhinick
Diversity; S-W D, Shannon-Weaver Diversity.
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Sets of exuvial collections were made at each site over a two day period ( 1 8th and 1 9th July 1983) by both hand-

net and surface drift-nets (similar to Brundin nets but with lateral floats, Brundin, 1956; Wilson & McGill,

1977), and all collections were lumped for each site. On the Nent and its tributaries, small drift-nets were set out

overnight so as to increase the numbers of exuviae collected.

Table 3. List of species and percentage abundance found in chironanid
exuvial collections fron rivers in the ^kDrth Pennine orefield in July 1983.

Figures are whole percentages; + = <0.5%; . = absent fron sample.

KEY TO SITES: N1,N2, Nent; DL, Dowgang Level adit; DB, Dowgang Burn;

re, Poreshield Burn; ST, South Tyne; WA, West Allen; EA, East Allen.

Percentages (nearest whole percent)

TAXA Nl N2 DL DB FB ST WA EA TOTAL

BUaiXNOMYINAE
Buchinanyia thienemanni Pitt
PODONOMINAE
Paraboreochlus minutissimus (Strobl)

TANYPC»INAE
Macropelopia nebulosa (Mg)

Ablabesmyia longistyla Pitt.
Oonchapelopia viator (K)

FOieopelopia maculipennis (Zett)

niienemannymia laeta (Mg) Pel/2
Trissopelopia longimana (Staeg)

DLAMESINAE
Diamesa insignipes K
Diamesa thienemanni K
Potthastia Pela
Potthastia longimana K
Potthastia sp.2
PFÖDIAMESINAE
Prodiamesa olivacea (Mg)

ORmOCLADIINAE
Brillia modesta {Mg)

Cardiocladius fuscus
Chaetocladius Pe2
Oorynoneura spp.
Cricotopus (C) Pe2 ?similis Goet
Cricotopus (C) bicinctus (Mg)

Cricotopus (C) pulchripes Verr
Cricotopus (C) spp.

Cricotopus (C) tremulus (L)

Cricotopus (C) trifascia Bdw
Cricotopus (l) brevipalpis (k)

Eukiefferiella brevicalcar (K)

Eukiefferiella claripennis (Lund)

Eukiefferiella clypeata (K)

Eukiefferiella ooerulescens (K)

Eukiefferiella devonica (Edw)

Eukiefferiella ilkleyensis (Edw)

Eukiefferiella minor (Edw)

Heleniella omaticollis (Edw)

Krenosmittia camptophleps (Edw)

Limnophyes spp.
Metriocnemus hygropetricus (K) gp.
Nanocladius bicolor (Zett)

Nanocladius rectinervis (K)

Orthocladius (Eudact) obtexens Brund
Orthocladius (Euorth) rivicola K
Orthocladius 7rubicundus Edw
Orthocladius Pel

Orthocladius rhyacobius K
Orthocladius rubicundus sensu Ed\\ard

Orthocladius sp.A Pinder
Paracladius oonversus (Walk)

Parametriocnemus sty latus (K)

Paratrichocladius rufiventris (Mg)

Paratrissocladius excerptus Pel

Pseudorthocladius sp.

Pseudosmittia Pel
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Rheocricotopus chalyteatus (Edw)

Fiheocriootopus dispar (Goet)

Rheocricotopus effusus (Walk)

Itiiehemannia gracilis K
Tvetenia calvescens (Edw)

Tvetenia disooloripes (Goet)

CHIIOJOMINAE
CHIRCNOMINI
Microtendipes spp.
Paratendipes Pe2
Polypedilun Pe2
Polypedilun albioome (Mg)
Polypedilun cultellatum Goet
Polypedilun laetum {M3)

TANYTAPSINI
Cladotanytarsus ?nigrovittatus Goet
Micropsectra aristata Pind
Micropsectra atrofasciata K
Micropsectra apposita (Walk)

Parapsectra nana (Mg)

Rheotanytarsus pentapoda K
Tanytarsus bnondini Lind
Tanytarsus aninulus (Walk)

Tanytarsus palmeni Lind

1

4
4

11

TOTAL

©Zoologische Staatssammlung München;download: http://www.biodiversitylibrary.org/; www.biologiezentrum.at



•rable 4: Table of principal species (>5% in any sample) in the

Nent, East and West Allen, eind South Tyne. Figures to the
nearest whole percent. KEY: Nl and N2, Nent; IB, Dowgang Bum;
FB, Poreshield Bum; ST, South Tyne; WA, West Allen; EA, East Allen;

+ = <0.5%; . = absent fron sample.

Percentages

Species Nl N2 DB FB Sr VÄ EA

Krenosmittia camptophleps (Edw)

Heleniella omata (Edw)

Cricotopus (C) pulchripes Verr
Polypedilun albicxjme (Mg)

Limnophyes spp.
Eukiefferiella claripennis (Land)

Tvetenia calvescens (Edw)

Micropsectra aristata Pinder
Brillia modesta (Mg)

ODnchapelopia viator (K)

Microtendipes spp.

Micropsectra apposita (Walk)

EXikiefferiella clypeata (K)

Eukiefferiella devonica (Edw)

Orthocladius (ss) rubicundus Edw
Orthocladius (Euorth) rivioola K

78
5

4
4

92

2

Total taxa in sample
Total exuviae examined

13 18

303 477

4 23 31 13 37

51 118 225 45 315

If the taxa composition is similar between comparable zinc-enriched and low-zinc sites, but the

abundances of individual species differs, and the diversity is lower at the enriched sites, then it seems

possible that the fauna of the zinc-enriched sites (Nl, N2 and WA), comprise those species that have

higher tolerance of the zinc, and represent subsets of the unpolluted chironomid communities of these

rivers. The low-zinc sites (FB and EA) may exempHfy the unpolluted fauna.

It is important, however, to note that the species found in the zinc-enriched Nent were very dif-

ferent from those in the similarly zinc-enriched West Allen. The Nent samples (Nl and N2) were

dominated by Krenosmittia camptophleps (Edwards) (78 % and 65 %), but also contained substantial

numbers of Heleniella ornata (Edwards) (5% and 6%), Cricotopus (C.) pulchripes Verrall (4% and

10%) and Polypedilum albicorne (Meigen) (4% and 9%): in contrast, the West Allen samples (WA)

were dominated by Eukiefferiella clypeata (Kieffer) (36%) and Eukiefferiella claripennis (Lundbeck)

(13 %), and did not contain any of the four species characteristic of the Nent.

It appears therefore that the Nent and the Aliens, although adjacent and similar stony rivers, differ

in some way meaningful to the Chironomidae. It is therefore not possible from these samples to de-

signate a characteristic "zinc-tolerant" Community of chironomid species, which might be found

wherever zinc-enrichment occurs, in the same way that a characteristic "organic-tolerant" Community

may be defined which is Hnked to organic enrichment in many different rivers and situations. Zinc-

tolerance may develop in a number of different species, selected as appropriate from those available at

the particular site.

It is well-known that chironomid communities differ in different sections of a single river, and that

different communities are found associated with different gradients and Substrates (Thienemann,

1954; KowNACKi & Kownacka, 1972). The Nent sites Nl, N2 and FS have gradients of from 30-50%o,

whereas the sites on the Aliens have gradients of from 10— 16%o. It is possible therefore that the chi-

ronomid communities found in the Nent are characteristic of higher gradients than those of the Aliens,

even though the rivers are basically similar.

The dominant species in the Nent in samples Nl and N2, Krenosmittia camptophleps, Heleniella or-

nata, Cricotopus (C.) pulchripes and Polypedilum albicorne are all characteristic of upland streams and

often associated with hygropetric conditions (Cranston, 1982; Wiederholm, 1983; Langton, 1984). In

contrast, Eukiefferiella and Tvetenia spp., which dominate the samples from the West Allen, are nor-
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mally more abundant at lower altitudes, and especially where there is increased growth of moss (Hum-

PHRiES & Frost, 1937; Thienemann, 1954; Cranston, 1982; Langton, 1984).

The calcium concentrations in the the Nent were lower than in the Aliens (see Table 1). It is widely

held that heavy metals are less toxic in calcium-rich water than in acid, low calcium water (Hynes,

1960; Warren, 1971 ; Whitton & Say, 1975; Mason, 1981), and this effect may influence the response

of the chironomids to the river conditions.

The sample from the acid Dowgang Burn (c. pH 4) is quite different from all the other samples, and

is dominated by Limnophyes spp. (92%). The single exuviae from the very short outfall from the

Dowgang Level, which has a high zinc content of 5— 10 mg/1, was a Chaetodadius sp. (Pe2 in Lang-

ton, 1984), also found in low numbers in the Nent and the Foreshield Burn. The River South Tyne at

Bardon Mill Ford is a much larger river with more fine sediment, and has a much lower gradient (3 %o)

than the Nent and Aliens, and this is reflected in the dominance of sediment-living taxa such as Micro-

tendipes spp. and Micropsectra apposita (Walker) found in the sample (31 % and 11 %, respectively).

In the Cluster analysis, the South Tyne sample (ST) showed dosest similarity with the Foreshield Burn

(ST:FB taxa, 30% ; exuviae, 16 %) and with the Fast Allen (ST:EA taxa, 32 % ; exuviae, 27 %), but the

hnkage is weak. As the South Tyne has a low zinc content (<0.1 mg/1), it it might be expected to link

with the other low-zinc sites.

More data is required before the ideas advanced in this paper can be considered valid, but it is hoped

that they will point the way to further, more detailed, work using chironomid pupal exuviae on the

effects of heavy metals on chironomid communities.
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