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Popular conceptions on the ephemeral lifespan of mayflies have
inspired philosophers to ponder over the transient nature of 1ife
itpelf, These fragile ereatures, which ave considered as art pieces
of Nature, have found their place in several folklores and the
postic expression of many a poet., From a practical view peoint,
however, mayflies may be most attractive as food ¢~ items to trouts,
birds and spiders and in recent years their importance as detritus
processors and biological indicators of pollution has attracted many
scologists and students of Ephemeroptera to study this group of
ingects with interest. Even to a conventional zoologist, this greup
appears to be important because of the possession of an unigue
subimago stage in the 1ife history and adults which do not feed,
having degenerated mouthparts, Functionally, the role played by the
tymphs of Ephemeroptera and a few other group of freshwater maero-
invertebrates in the ecosystem are increasingly realized ascenverters
of reduced carbon ecompounds coming in as allochthomous inputs,
supplemented further by imstream autoechthomeous fixation, which are
known to be temporarily stored in their tissues and ultimately
transformed as carbon~dioxide (Cummins 1073).

Barly gstudies on mayflies revelved mostly around their Taxonomy in

a given geographical region. Witiout minimizing the importance of
such gtudies, it can be said that taxonomic studies with a global

. perspective as well as knowledge of mayfly ecology, particularly

in relation to mymphal stages are gathering momentum in recent

years (Edmunds 1973a). The accumulated data from thise investigations
are now quite satisfactory in Burope and North America as seen in
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recent reviews by Cummins (1973), Hynes (1970) and Macan (1974).
In econtrast, available information on mayfly taxonomy as well as
ecology is very less from Asian countries, end India is no exception,
This lacuna is probably due to the paueity of knowledge on the
taxonomy, absence of revisionary studies and keys for the Indiam
species (Hubbard and Peters 1978a). However, the development of
stream ecosystem theory in recent yoars, which involves ecological
studies on mayflies too, cannet possibly wait for all monmegraphs to
be completed (Cumming 1973), Moreover, it is felt that by the time
these taxa are worked out, our aquatie habitats will be go much
under stress from urban and industrial pellution that may tetally
alter their fauna. Many interesting species of mayflies in Rurepe
and imerica are mow faeing such extinetion (Edmunds 1973a) and
parallel information is yet to be obtained for tropical countries
like India, Apart from these biological interests, our streams and
lakes are to be maintained in a healthy condition in view of their
~ importanece for the increasing demand of water as a multipurpese
resource, which in turn makes detailed ecological studies a
Recessity.

The hill regions of North East India with their swift flowing
streamg offer an excellent scope for studies on mayflies. The
 traditional practices of shifting eultivation termed 'Jhum’' which
inereases denudation and soil erosiom are part of the stresses to
which the fauna are subjected both in terrestrial and aguatie
habitats in this region. In view of these imminent problems, the
present study has been undertakem to work out the taxonomy of major
ﬁrhefmnid species in a few aguatic enviromments of central Shillomg
plateau in Meghalaya, as well as to throw some light on various
basic aspects of their ecology like seasonality, population studies,
food habite and drift. Such detailed investigations on the t axonomy
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- and ecology of a selected number of species as model studies for
the essential understanding of the group in the entire region are

suggested by a number of leading workers in this field (Bimunds
and Allen 1066; Edmunds 1073a). It ie hoped that estudies of thig
nature will provide some baseline information on the mayflies and

as well on the general ecological primeiples of running water
¢cosystems in this region. :

Thus the present study deals with the measurement of elimatiec and
muuukninl parameters of the enviromment, tazonomie survey of
the area and detailed biological studies on a selected mumber of
species with special reference to population ecology, foed habits
and feeding propensities as well ae studies on the drift. Some
ilﬁhnﬂn is elso added on a few other major groups of macro-
Anvertebrates associated with mayflies.



REVIEW OF LITERATURE

Information on Indian Ephemeroptera has so far remained very scanty,
mﬁidnﬂ isolated taxonomie studies, mogtly on imagirnal stages
~only as Teviewed by Hubbard and Peters (1978a). Apert from the above,
some adaptational and other ecological sspects were treated by Hora
(1923, *20, *30). On the other hand, information from temperate
Gountries, particularly continental Europe, British Isles and Nerth
America are quite extensive. A brief review of such investigations
is presented here, :

Many earlier taxonomic studies comprising deseription of new genera
and speeies, Synopsis, catalogues and keye from Burope and America
were reviewed in the first comprehensive text book on Epbhemeropt eva
by Needhan et pl. (1938). Another motable work was the reclasei fica~
tion of Ephemeroptera with mew familial arrangements (Edmunds Jz,
and Traver 1954). Certain species of the genera Baetis, Heptagenia,
Shithrogena and Ephemera were deseribed alomgwith a key to the
family Caenidae in Britain (Maean 1988, °'67, '68a,b). New forms of
Leptophlebiidae, Ephemerellidae, Baetidae, Heptageniidae and
Ephemeridae were deseribed from China, Africa and Madagasear (Allen
and Bdmunds Jr. 1963; Allen 1965); Gillies 1967; Peters 1963,%64.) "
vhile a key to the familiee and subefamilies of ephemeroptera was
Publighed ineluding ecomments on its classificstion in relation %o
the evolutionary status of nymphal and adult stages (Bdmands, Allen
and Peters 1963; Edmunds 1064), mrthz?, records and desecriptions of
Dew genera and species from Seychelles and South Asia were made
(Peters and Bimunds 1966; Peters 1967) and in another study the
importance of the nymphs in the study of Ephemeroptera was stressed



(Bdmunds and Allen 1966), A study om the phylegeny and ulatiom-
ship and subsequently a revision of 29 genera and 4 uuhsnera of

the Eastern Hemispheve Leptophlebiidae were published (r-tez. and
liluﬂ- 1968, '70) and several new genera and species belonging to
a nmhr of !aiuiliu were deseribed from various parts of the world
like anil, South Afriea and continental Europe (Peters 1969;
bJuﬂa 1969; Mathew 1969), Yet another notable eontribution was a
Tevigion of the Ruropean species of the genus Baetis Leach by

- Miiller-Liebenau (1969), Investigations on the phylogeny of certain
: Inilies were made (Demoulin 1968a,b, °60), A key to the nymphs of
~ the British species of Ephemeroptera and a key to genera of Wiscongin
) Ephemeroptera were published (Macan 1970; Hilsenhoff 1970). New

- 8pecies of mayflies from Burope and South Asia were described (Sowa
- 1970; Tsui and Peters 1970), An attempt was made to provide a sperm
- quide morphology to Ephemeropteran eggs by Koss and Edmunds Jr,
(1970). A revision of West Indiam Leptophelebiidae (Peters 1971)
~and a key to the adults of the British speeies of Ephemeroptera
were published (Kimmine 1972). Around this period additional informa-
tion on new species, generic and familial revisions and distribu-

- tional studies were given by a number of workers from different
parts of Europe, North and South America (Edmunds Jr, 1971;
Pescador and Peters 1971; Sowa 1971a, b; Traver 1971; Peters 1972).
A >§aaniderablovaﬁtention was paid to the mayfly fauna of Asia and
Africa and a number of such studies invelved taxonomie revisions,
laying down keys, new specific and generic descriptions (Allen
1971; Ali 1971; Puthz 1972; Peters and Bdwunds 1972; Peters and
Teui 1972a,b). Further deseriptions of new species and genera,
‘generie revisions and zoogeographic aspects in Ephemeridae,
Tricorythidae and Ephemerellidae, mainly from Asia and Africa, were
- Publighed through a number of papers (Allen 1973, *75; MeCafferty
1973a,b, ltet:afi’etty and Edmunds Jr. 1973), New species of Baetis



and Bactodes from Mexico and Heuador (Mayo 1973a,b) and species of
Bastis from Finland and Norway es well as new Beetid genus from
Georgia were deseribed and illustrated (Mliller-Liebenau 1914}
Tazonomic changee and reinstatement, Biosystematics, enumeration
and use of newer morphological characters of a number of genera
under the fanily Baetidae were outlimed (Miller-Liebenau 1973;
Eduunds Jr. 1074; HeCaﬂcrty and Provonsha 1975; KefferMuller and
Sowa 1078), Around the same period, investigations on generie
eomposition along with deseriptions of many mew species and genera
88 vell as taxonomic revisions and elarifications on synonymy and
homonymy of various femilies from U.S.S8.R., U.S.A. and different
parts of Burope were also carried out (gok Tschernova 1974;
Sinichenkova 1073a, b; Sowa 1073a,b; Puthz 1976; Jensen and Bdmunds
Jr, 1973; Bimunde Jv. and Jensen 1974; Hubbard 1074; Flowers and
Hilgenboff 1978), Gemeric end field keys, annotated Checklists and
digtribution and Survey data on mayflies were presented from various
nwkttu like British Isles, U.S.4. end South America (Brittaiu
n'm Hileenhoff 1076). Aspects of classification, bianaguphy.
h-omy and nomenclatural and morpholegical analyses of mayflies
as a whole as well as those of particular fuilhl/uncric groups
were disengeed (Edmunds Jr, 1873b, '78; Riek 10783 Sowa 1973)
Species deseriptions, phylogenetie x.lation-hip and distribution of
the uyﬂy family Leptophlebiidae were studied from Portugal and
United States (Peters and Daterra 1073; Berner 1975) and the
importance of eggs in the phylogenetic studies of the order was
stressed (Koss and Bimunds Jr. 1974). New chtaunudac from USSR
(Baikeva 1977) and these belonging to Palingeniidae, m:maouidu.
Caenidae and Baetidae from Asia and Afriea (MeCafferty and Bimunds
Jr. 1076a; Allen and Edmunds Jr. 1976; Gillies 1977; Miill er-Liebenau
1078) were described, Nomemelatural motes, keys, nﬂnionuy works
Qt uunh and familial levels and digtribntunl and nogcngx‘apklc



data were brought forth through a number of studies from different
Parts of thw » world (Allen and Brugea 1078; Berner 1977; Hubbard
1976; Hubbard and Bimunds Jr.1077; MeCafferty and Edmunds Jr.1976b;
Sinichenkova 1076; Tshermova 1076), Taxomomie surveys in different
countries 1ike Memico and U,5.8.R, revealed a number of new distri-
butional reeords and species (Allen and De Cohen 1977; Kustareva
1976). The total number of world geners and speeies of mayflies was
publighed (Hubbard and Peters 1076)., Intraspecifiec variations were
observed in the mayfly Potamanthup myops (Lord and Meier 1077).
Catalogues of the ephemerid fauna of Philippines (Hubbard amd
Pescador 1078) and those of Indian Suberegion (Hubbard and Peters
1078a) were other notable contributions among & number of other
taxonomic studies in the past two years (Kustareva 1978; Fiance
1078; Keffermuller and Da Terra 1978; Cowie et al. 1978; Newell

end Minshall 19783;S0ldan 1978a,b,¢,d,'79; Braaseh 1977, 1978a,b;
MeCafferty and Provonsha 1978; MeCafferty and Edmunds Jr. 1919;
Morihara and MeCafferty 1979),

studies on mayfly populationm started with observation on burrowin;
hhﬁ“!. habitat specialization and Swarming of eertain species
of Palingenia in remarkable detajls by Swemmerdam (1675). subsequent
works on different aspects of Biology ineluding Swarming have been
ﬂ'hﬂd by Needham et al (19035), while some other studies om
ﬂapuiion to yunningewater snd influemce by phyaical and chemical
factors have been reviewed subsequently (Hynes 1970). Studies om
seasonal distribution and relative abundance showed overlapping
broods for certain species (Harker 1963) and e lunar rhythm was
observed in the emergence patterns of Povilla adugta Navas, a
burrowing mayfly from equatorial Africe (Hartland-Rowe 1058). Many
workers attempted to correlate the dengity of Ephemeropteran larvae
%o the abiotic end biotic factors. Thus the relation of abundence
to detrita)l content (Egglishaw 1964; Egglishnw and Horgan 1968),



Pl and altitude (Agnev 1962) were demonstrated. Beetis rhodani
‘showed considerable resistanee %o organie pollution (Brinkhurst
1068), The seasonal dietribution of thirtyfour speeies of adult
mayflies from North Arkensas was deseribed (Hubbard 1966), while
1ife eyele data were presented on a ephemerid speeies from United
Kiggdom (Glednill 1989), The relationship of various Bphemeropt eran
genera was established with reference to habitat differemtiation
(Bgglishew and Mackay 1967). Relationship between lsrval production
and rate of flow, floods and demming in Ephemeroptera were establighed
in West Pakistan (A1i 1968a,b,c,'69), while in another study the
Community dynamics of bemthie fauma in relation te various emvirem-
mental factors were diseussed (Minshall 1968), It was shown that
among ephemeropterans certain speeies echowed preferences for parti-
eular aquatic weeds and softeweod trees (Peir: 1968,'60). Landa
(1968) established 4 major types of life eycle patterns with manmy
substypes for the primeipal Cemtral Buropean species, Nutriemt
levels, physico~chemical parsmeters, substrate, silting and organie
pollution were found te be related te the differential sbundance,
diversity end distribution of many species, genera and families of
ephemeropteran larvae in differert parte of the world (Minshall amd
Kuehne 1069; Cumming end Leuff 1069; Chutter 1969; Lengford and
Bray 1009)., Nature of substrate, mature and quantity of allochthe-
hous input and current speed were found to be importanmt facters
controlling ephemerid stending ewop, diversity and biomass {Petr
1070; Macan 1974). Necessity of o helistie appreach to ephemerid
Fesearch with more of nymphal studies and phylogeny were emphasized
{Bdmunds Jr. 1973a). Patterns of 1ife eyeles and the biotie and
abiotie factors influencing them, growth, reproduetive potential
and other aspects of biology were deslt with in a number of studies
from France (Bemech 1072), Austria (Humpeseh 1976), Ireland (Fahy
1073), Bogland (Bess 1976, Brittain 1976a,b), Poland (sowa 1078),



Seandinavian eountries (Bengteson 1073; Kjellberg 1973; Brittain
1073, '74b)76, Jensen 1978), Cazechoslovakia (Sukop 1973), U.8.A.
(Pmﬁdn and Peters 1074; Hall gt al 1075; Bertholomae and Meier
1077; Flowers and Hilsenhoff 1978), Canada (Clifford &t al 1973;
Clifford 1976; Corkum 1078; Clifford et al. 1979), Japan (Okazewa
1974; Miyata 1076), New Zealand {Wimterbourn 1974), West Africa and
Ghana (Corbet ot a) 1974; Hynes 10756) and Medsgescer (Remsnakesina
1073)s All these studies point out the faet that although the life
eyele patterns were extremely verigble even for the same genus or
species under differing econditions of altitude, latitude, topegraphy,
vegetation, substrate, temperature end photoperiod, they mevertheless
24t into a range of basic patterns as outlined in the Landa elassie
fication. On the other hand, s comprehengive study on a Malayen river
i’ﬁﬁ‘p (1072) showed that most of the forms living therein had a
aeynebronous growth and eontinuwous life cyeles. Data available on
mayfly subimagos and imagos indicate that emergence oecurs mostly
after sunset and exhibits diel and semsonal veriations although
governed to a large extent by latitude, temperature, light intessity
*ainfall, spates and other weather conditions (Boerger and Clifford
1975; Illies and Mastellar 1977; Peters and Peters 1977; Kraft ot gl
1078; Illdes 1978; savelainen 1978; Sandrock 1978). It was also
observed in a couple of studies that emerging adults mostly fly
upstream (Madsen et al 1973; Thomas 1976). A number of investigations
from various countries indicated that subsirate particle sise,
lﬁtiial eontent and other organie ecomponents, lake inflow, firmmess
of subgtate including the presence of submerged trees were found
ingtrumental in eontrolling the diversity, ebundenee and distribution
of ephemerid larvae (Mackay and Kalff 1069; Petr 1073; °74; Barber
end Kevern 1973; vard 1075; Fahy 1075; Sowa 1078; licore 1078).
Studies on the effects and aspects of recovery of mayfly larvae in
regard to temperature, oxygen, pH and Caleium concemtration revealed
that these parameters acted as limiting faetors om certain speeies



and not on mc others with certain degree of local differences
(Lehmkuhl 1976; Sutcliffe and Carviek 1973; Csokmya and Hallasy

~ 1974; Ziemann 1075; Brittain 1976a, b; Herricks and Cairme Jr.1977;
Newell and Minshall 1078b). It is well known that sediments influence
the distribution of ephemerids/macrobenthos (Brusven and Prather
1074). Nevertheless, reduction of ephemerid fauna from stream
channelization and spates were always followed by quick recovery

in number and biomass through ineremsed drift and reecolonization
(Luedtke gt gl 1076; Hart and Drusven 1976). On the other hand,
ephemerid populations werc reported to be severely effected by
insecticides, urban pollutants, mine acid drainage, crude oil and

~ Sgricultural pollutants (Herricke and Cairne Jr, 1074; Eehaubard and
Neveu 1075; Macan 1076; Napier Jr. and Hummon 1076; Ferrarese and
Sambugar 1076./77; Ferguson and Fox 1978), As an outeome of guch
studies on the effects and tolerance levels of different toxie
substances, sphemerids are found to be useful as indicators and
indices of water guality and saprobity (0live and smith 1975;
Hubbard and Peters 1978b). Seasonal, vertical, horizomtal and
altitudinal distributions of Ephemeroptera and their mierodistri-
bution within a habitat, slong with their importance in longitudinal
Zonation of streams were recorded inm a number of publications
(Harrison and Rankin 1978, *76; Ulfstrend 1078; Hynes gt o1 1976;
Wise 1076; Minghall and Minghall 1877). In recent years some ddm
data have been presented on these insecte regarding their coloniza-
tion and life in temporary stresms (williams and Hynes 1976a,b),
while estimates of production, binmcxgeﬁie"g_ and community amalyses
8re some of the current areas of interest om the functional aspects
of ephemeropteran research (Illies 1878; Teuda et al 1975; Hopkinme
1076; Bagge and Salmala 1078; Iversen &t al 1078; Rosenberg and
Wiene 1978; Marewzzi and Faceipieri 1078; Cianeciaria 1979; Short
and Ward 1930; Vaanete gt al 1080),



Eorly studies on the trophic relations of ephemerides showed that
they were a group of important f£ish food organisme in meny temperste
vaters and that they themselves were generally herbivores (Needham
&t al 1938), Diatoms were the major food-items in the gute of
Blagbung eupjdus larvae which were aléo devoured by the fishes
(Praver 1028). Algae together with amorphous detritus and leaf
fargnents were found to be the major foed iteme of many mayfly
larvae (Jones 1040, *50), wheress a number of algael genera were
Fecorded in the gut o others (Jomes 1951), The larvae of Baetis
M Pietet and Closon dipterum L. were found to feed predominantly
on detritus, the mount of algae in the gut being less, and maay
diatons passed undigested through the gut. The funetioning of mouth
- parts werc also studied in these two species (Brown 1960, *61),

Iuy mayfly larvac fed primarily on distoms in spring and early

~ summer but ﬁctriims in other seasons while in this study a diurnmal

' Mh in algal feeding was also observed in Paraleptophlabia spp.
whieh fed more on algae at night (Chapman and Demory 1963), On the

| oﬂmr band, Centvoptilojdes bifurcate (E.P.) nymphs were found to
"N carnivorous, feeding on other ephemerids, simuliids and chironemids
(Agnev 1962). The role of mayfly larvae as primery consumers in
streams where autumn shed leaves are used as food was diseussed

by Keushik and Hynes (1068). Mayfly larvae belonging to different
species, genera and families were found to be mostly herbiveree
‘ddﬂtmru (Minshall 1667) and the nature of food items sometimes
shoved seasonal and individual veristioms in the amount and veriety
0! tnd substances (Gilpin and Brusven 1070; Pescador and Peters
1974; Iuladnr and Minshall 19073; mutabaurn 1874; Hall gt pl,
1976), Nymphs of Siphloplecton bgsale were found to shift from an
exclusive diet of detritus in late winter to that of live distom
eells in spring months (Clifford 1976), while Baetis rhodani changed
from a diatom diet in January to detritus in Mareh-May (Dumont and
Verneoux, 1976), Bacteria was not found to be a major source of



4% nutrition for Iphemeroptera (Bsker and Bradnsm 19768), Thue

with the exception of certain carnivorous species, most ephemeropteran
larvae were detritivores or herbivore-detritivores, some showing
Seagonal or occasional changes in propertion of algae to detritus

in gut (Shapas end Hilsenhoff 1976), Recently the feeding biolegy

0f benthie herbivores was reviewed in detail with the metheds of
asseseing gut contents along with aspects of relative importance,
'ﬁdMiﬂiy and differential digestiom (Moore 1977a). Baetis epp
were found to feed more or detritus and sand, whereas some

| '&Qphphlﬁiidn more on algae, the most important factor effecting
~algal consumption being feed availability although other factors like

. water veloeity, temperature, daylength and demsity of algal flora

were also conpidered important (Meore 1977b, e; Mwre 1079),
Assinilation rates and efficiencies of Tricorythodes minutug were
worked out for differemt food items like mized diatoms, blue green
d;u and Nitsschia (Me Cullough gt gl 1976). Trophie strueture

of invertebrates in a woodland stream, U,S.4. showed that mayflies
‘belong to three categories of feeding habits - herbivere, earnivere
and detritivores - with certain degree of overlap (Coffmen et al
1071) and the relation of invertebrate community to the dead leaves,
in another study,falling into streame (Kaushik and Hynes 1871) was
“Mnd. A review of trophic relations of aguatic insects pointed
out the fact that they fall into few genecral categories<herbidetriti~
‘and earnivororus-on the basis of food items and shredders, collecteys,
_ scrapers and predators based on feeding mechanisms, Thig study alse
" ‘postulated that ephemerids arm trophie generalists, ingesting

~ anybhing available withinz certain particle sizes and texture
limits in a given gemeral food comportment (Cummins 1973)., Comversion
of detritus to food in stream ecosystems in fine particle feeders

or collectors were discussed in detsil (Cummine et al 1973),Calorifie

- values of wauy cummon mayflies like Cloeon dipterum, Caenis robusta,



: and others mt worked out basged on o nunber of
imam and Zimbalevskaya 1073 Caspers 1978a,b). Data
Presented on the detrital precessing by a smell weodland styeam
3* of aminwtﬁrﬁu (Peterson and Cumming 1074) and

) anount of uﬂltaﬁh energy in detritus and its variations in

6 local ities (Calow 1076D). It was alse seen that eollulase
’-‘au slight to absent in certein Fphemeroptera and mo

iomghip eovld be established bétween cellulase acbivity and

nee of cellulose in diet (Momk 1976) while in amother study
yulgats and Lloeon ep. showed high activity levels of a

ike enzyme (Dabrowski and Glogowski 1977), Mere evidenmees
f,'iﬂiu in recent yeare to shov that ephemeropteran nymphs

‘Ui varjous fanilies, genera and species constitute an ,,
tant source of food for a mumber of fishes like various nhmnuu.
14da and others (Hopkins 1970; Clady and Hutchinson 1076;

'ﬂ?‘?). plecopterans (Siegfried and Knight 1976) memmale

ker ot al 1975), trichopterans {Crosby 1075) and trielads
pldson and Bellemy 1975).,

though it was known for & lomg time that ephemerid larvae show
phenomenon of drift (Needham 1928), probably the fizet important
y wag that of Willer (1964) who postulated that competition among

8 for food and space causes drift and thevefore the

 8d "_'_ﬁ.mu of drift was cssociated with pepuletion regulation,

i , 24 ‘%u*.ﬁ from UsSedey Uskeyp UeSel.lie and Japan revealed
‘*«m ephermerid larvae showed o definite diel rhythm in drift which

%ﬂ mma by light intensity and that activily ewinming ferue
B Wm larvae were represented more in the drift mp!». it




]

vas lhl watsnﬂ in geme of thege studies that drift rate is a
function of preduction rate (Waters 1961,°62; Kljutgchareva 1063;
MIw 1064 ; kauti and 3!11&0 1063; Elliott 1068), It was shown
that generally egg laying females moved upstean and nymphs downetream
Prior to wmergence (Hynmes 1970). Thus it wes comeluded that drift is
not tk result of a nen-directional, random activity, but a definite
mmiaul downvard displacement thyough all the water strata, moptly
iutnllcd by exogenous stimuli, light intensity being one of them
(Waters 1005, *66; Bailey 1966; Holt and Waters 1967). A eurvilinear
relationship was found to exist between quantity of drift and the
standing cxop density, suggesting that drift is dengit verelat ed
(Dimond 1007), although discharge rates were found to be mere assoeiated
with increased drift (Elliott 1967), The latter author alse showed that
denpity of drifting larvae is more at night, reflecting their negative
Phototactic behaviour dne to whick they aggregate more on top of
stones and aquatic plants to forage, during which period they are
dislodged, thereby eausing greater drift density, Reduetiom in stream
ﬂ"‘@mkc«ll and Winger 19566/ _(?:‘?‘}fteshata of rain resulting in
increased stream flow (Anderson and Lehskuhl 1068) were observed to
Songiderably increase drift inteunsity, Temperature was the Bajor
factor controlling the drift of a day active invertebrate, whereas
Illutnnthn, population density and temperature had gignificant
influences on rates of might drifting mayfly larvae (Waters 1968;
Pearson and Franklin 1968). Drift was found to exhibit a light
eontrolied, labile, exogencusly mediated activity rhythm in a stream
ecosystem which was effected even by illumination fyom moonlight and
the loss of a mimor portion of the fauma in dwift probably reflects
the activity by insects whieh exposes them to other factores like
eurrent, and comphbition of space and food (Bishop 1969; Bishop and
liynes 1960), Lecolonization by macroinvertebrat eg including some
ephemeropterans in e Welsh strean most probably ocewrred from
hyporheal arems deep down im the gravel, and not from drifting or



ogglaying by flying adults (Hynee 1968), Moonlight was found mot te
depress drife rates (Chaston 1000;Denmert et 3] 1969). Reviews om
drift of stream insects as a regular phenomemon in running water
with diel and seasomal periodiecities (Voters 1972; Miller 1074) and
yet another synopeis on the drift and diel eycles of North American
invertebrate toxa (Adamus and Gaufin 1076) were worth mentioning in
the context of drift studies. Inerease in waber temperature and

- thermal shodks were found to alter the dvift vates only in certain
: :’f species while in others generally did net influence drift patterns

3  and rates to 8 significant extemt (Vojtalik and waters 1070; Durett

,;if,-;mymm 1078; sherberzer gt al 1977). The effect of damming was

i mﬂ‘ﬂﬁ in the composition of drift fauns and alse in the uomefaunal
s . elements (irmitage 1977) The feeding relationships of trouts to the

. Urift of invertebrates and the extent of utilizetion were stressed

I (Bdott 1078; Griffith 1974), A number of studies from different
. eountries indiceted that amony Hphemeroptera Baetis epp. were almest

 alvaye found to be an impertant component in the arift; in gemeral

Ly Qplulwiéa were moptly night active, shewing even twe or more moctursl

Peake and at times related to benthos density, although moonlight is

known to generally suppress drift activity (Dorgelo and Lair 1078;

- Kroger 1074; Neveu snd Eehaubard 1075; Eynes 1975; Dorgelo 1078-76;

. Zimmer 1076; Cowell and Carew 1076), Drift samples were found to be

 8ppreciably comstant ever o limited pseriéa and there was e gemeral

. Feduction jm drift rates during wint er, which subseguently increased

~ in epring and susmer with imeressing twpwaturc (Clifford 1972a,b;
‘Mlnu and Kramer 1972; Cloud Jr. and stewert 1074; Chutter 1975;

e MMQ !ﬂﬂ). Prift rates and patterns were also comsiderably

8 influenced by food 1evels and a'smilability. high flow which was
: _hm to initiate and subsequently reduce it, temperature changes,
iy ligﬁ dntengity, 1ife-cyele, uicrodist!ibnt ion and the behavioural

Maﬂwicﬁes ef individual speeies (Lnbmkuhl and Anderson 1972;

lth&hy and Kennedy 1972; Hildebrand 2@74; Eeller 1978), Iuroucﬁ



ﬁm to be tumtia.’l to cowpensate the induced
-A(mnw-iﬂ‘n). and in soother study the distances
ifting invertebrates were estimoted by Hliott 1971).
‘ n of some insecticides was reported to inerease
significantly (Courtemoneh and Gibbs 1980),



