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the Kirchneriella often became abundant after a m:mth, and 'Nhenever this happened, larval 
development was then suppressed. The suppression varied fran a lack of larval growth, 
accompanied by death in the first instar as had been observed in the original water sanples 
containing Kirchneriella, to the presence of some growth but failure to plpate. '!he 
introduced Kirchneriella maintained their abun:1ance in the water for the duration of the 
study, and the water retained its IlOsquito-suppressing qualities. Microscopic examination of 
the gut contents of larvae showed there was no growth when the gut was filled with 
Kirchneriella only. Sore growth (wt 00 I11pation) occurred 'Nhen a few other algae \Ere mixed 
in the gut along with Kirchneriella. 

Isolation of a clone of the Kirchneriella has so far resulted in a culture containing 
Kirchneriella and a colonial "Chlorella-like" alga that, like Kirchneriella, is i.ntledded 
in a gelatinous matrix. It has not yet been ascertained 'Nhether the "Chlorella" is an 
al terna te form of Kirchneriella (e.g., an autospore) or a contaminant. When this culture was 
tested in cups, the larvae saneti.nes died within a week and other tirres developed beyond the 
first instar wt died in emaciated condition after three or four weeks. 

Algae from the Kirchneriella culture have been introduced to a variety of natural water 
samples after centrifuging the culture and diluting it with distilled water so the algae could 
be introduced without introducing a significant quantity of mineral nutrients fran the culture 
medium. In many cases the Kirchneriella or "Chlorella" (or a mixture of the boo) have 
taken over wi thin a month, and cup tests have shown a range of responses fran 00 growth and 
death in the first instar to retarded growth with 00 I11pation. Centrols, to 'Nhich 00 algae 
\Ere introduced, supported oonnal larval developnent. 

DISCUSSION 

Mesocyclops leuckarti pHosa was first reported to feed on IlOsquito larvae by Bonnet 
and Mukaida (1957). Each cq>epcd was observed to eat 15-20 larvae per day. Riviere and 'Ihirel 
(1981) introduced ~. 1. pHosa to natural mosquito-breeding a:>ntainers in Tahiti and 
observed that they virtually eliminated Aedes aegypti and Aedes polynesiensis larvae 
fran the containers, though they had little inpact on Culex quinquefasciatus larvae. 

Numerous predators of IlOsquito larvae have been identified and studied in the past, but 
Mesocyclops may have exceptional potential as a biological control agent because, in 
containers at least, normal levels of Mesocyclops abun:1ance are sufficient to eliminate 
virtually any Aedes larvae that appear. Mesocyclq>s is very effective 'Nherever it occurs 
because it feeds primarily upon ciliated protozoa and is able to sustain substantial 
populations whether IlOsquito larvae are abun:1ant or oot. Iioolever, Mesocyclops is of limit.ed 
natural occurrence in Ae. albopictus container-breeding habitats in Hawaii, possibly 
because of poor resistance to the dessication that occurs 'Nhenever such habitats dry up. As 
there are few reports in the scientific literature a:>ncerning cyclopoid cq>epcds as predators 
on mosqui to larvae, it should be worth'Nhile to examine other species for their inpacts on 
rrosquito populations. 

It appears that the decline in the capacity of many water sanples in this study to support 
normal development of Ae. albopictus larvae after several rronths was a consequence of 
phytoplankton succession from species that support Ae. a.lbq>ictus developnent to ones that 
do not. '!he succession may have been accelerated by the presence of the larvae themselves. So 
far the process has been documented only for Kirchneriella, rot it appears Kirchneriella 
may be only one of many kinds of phytoplankton that are capable of suppressing larval 
developnent. 

The impact of Kirchneriella is associated with conSUIlption of the algae by the larvae, 
but the exact rrechanism of the inpact is oot known. 'Ibxicity may be involved, but it also may 
be that Kirchneriella is not of nutritional value to the larvae even though it is COl1SUIlI:'!d 
instead of useful food. It is possible the gelatinous matrix of Kirchneriella inhibits 
digestion, as Porter (1975) has reported gelatinous algae to be indigestible to Daphnia. 
Toxic exudates of Anabaena unispora and Chlorella ellipsoidea have been reported to 
cause mortal! ty in mosqui to larvae (Gerhardt 1961, Dhillon and Mulla 19811. Iioolever, toxic 
exuda tes do not seem to be responsible in the case of Kirchneriella because the suppressive 
effect was eliminated when Kirchneriella was filtered fran the water. ~E!CII7er, IlOrtality 
due to toxins usually occurs within hours, 'Nhereas, rrortality fran Kirchneriella todc days. 

The practical potential of Mesocyclq>s and Kirchneriella for IlOsquito control is still 
unknown. It will depend on the environmental conditions in which Mesocyclops or 
Kirchneriella can establish populations large enough to have a significant inpact on llOsquito 
larvae and whether they do so in the microhabitat 'Nhere larvae actually occur. It could also 
depend upon the extent to which human intervention can assist the establistment of those 
zooplankton or phytq:>lankton in IlOsquito breeding sites. 

The most significant outcare of this stooy is the deoonstration that plankton can have a 
decisive inpact on the success of llOsquito larvae. '!he results suggest it sIlalld be worth'Nhile 
to catalog the inpact of different kinds of plankton on different kinds of IlOsquito larvae. In 
those cases where there is an impact, it will be worth'Nhile to determine the ecological 
conditions under 'Nhich those plankton can be established in IlOsquito breeding sites. 
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