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Evidence that blackfly larvae can 
feed on particles of colloidal size 

FILTRATION of colloidal particles has not previously been 
reported for animals living in flowing fresh waters. The 

observation that black fly larvae (Diptera: Simuliidae) can 
filter such particles may alter our understanding of the 
nutrition of these suspension-feeding animals and also afford 
new possibilities for the control of the insect in areas where 
the adult females are vectors of onchocerciasis. 

Blackfly larvae are equipped with specialised mouthparts, 
the cephalic fans, which, when extended into the current, 
trap suspended particles. At intervals the fans are folded 
and particles trapped on the fans are removed by the man
dibles, passed to the cibarium and, thence, to the foregut. 
Recorded lengths of ingested particles vary between 0.5 

and 300 11m with the majority in the range 20-100l1m for 
some Canadian larvae', and from 11.3±1.8 to 15.1±2.0I1m 
for several British species'. That larvae can feed exclusively 
on fine particles has been demonstrated by rearing them to 
pupation on a diet of Bacillus subtilis (Ehr.) Cohn in dis
tilled water'. 

In the present investigation an aquarium tank (13 X 13 X 

17 cm) was filled with distilled water and a circulating 
current created hy an air pump. A concentrated suspension 
of polystyrene latex microspheres (Dow Chemicals) of 

diameter 0.091 ±0.0058 11m was added to the water to give 
a suspension of less than 0.02 % hy volume. Large larvae 
(fifth instars and above, mainly of Simulium nitidifrons 

Edwards) were collected from a stream and placed in the 
aquarium for 24 h after which they were removed and 
killed in formalin. 

The larvae were then cut into thick sections (-I mm) 

using a scalpel and the surface of each viewed in a scan
ning electron microscope. In section, the gut contents were 

white and granular. When a little of this material was 
ohserved by transmission electron microscopy it was seen 
to consist of dense, three-dimensional aggregates often 
composed of many hundreds of latex microspheres. 

Aggregations of microspheres were rarely observed in 

samples from the concentrated, or the dilute experimental 
suspension. Those aggregates which were ohserved consisted 
of few microspheres arranged in a single layer and probably 

resulted from drying the suspension on grids before exam
ination hy transmission electron microscopy. It is therefore 

concluded that the large three-dimensional aggregates found 
in the gut must form either on the cephalic fan rays, or as 
the result of 'packing' after the ingestion of single spheres. 

rt thus seems that hlackfly larvae are ahle to feed on 
particles as small as 0.091 11m in diameter although the 
details of the feeding mechanism have yet to he fully under

stood. The use of particulate insecticides of 10 11m diameter 
against hlackfly larvae has heen demonstrated to be 

selective'. An insecticide preparation of smaller dimension 
would reduce sedimentation and allow the treatment to be 
even more selective. 

The nutrition of blackfly larvae has 1I0t heen studied in 
detail but fine particles, in addition to larger ones, may form 
an important part of the diet'. In 1909 it was suggested that 
dissolved organic matter was utilised in the nutrition of 

some aquatic animals" a theory which has suhsequently 

697 

heen questioned. In the light of the present findings this 
theory may well have some basis in the case of blackfiy 
larvae. 
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Prochlorophyta as a 
proposed new division of algae 

UNICELLULAR algae associated with ascidians from tropical 

Pacific shores have been reported hy various biologists'-'. 
They are hright green, generally spherical and about 

1O-2011m in diameter, and they seem to have no clearly 

delimited nucleus or plastids. Such cells (identified as 

Synechocystis didemni), found associated with surfaces of 

Didemnum colonies on the Pacific coast of Mexico, have 
heen shown by electron microscopy to be prokaryotic··7

, 

which suggests that they are cyanophytes, that is, blue

green algae. Although all known blue-green algae (other 
than a few apochlorotic types) contain phycoerythrin, 
phycocyanin, or hoth, however, these ascidian symbionts are 

apple green and contain no detectable bilin pigments. 
Furthermore, like the eukaryotic algae in the divisions 

Chlorophyta and Euglenophyta, they contain two chloro
phyll components, separahle by chromatography and pro
visionally identifiahle as chlorophylls a and b (ref. 8), where
as no cyanophytes are known to contain chlorophyll b. 

The assignment of S. didemni to any of the established 

algal divisions, therefore, presents a major taxonomic 
prohlem. 

Algal cells found living inside the colonies of other 

didemnid ascidians at Enewetak Atoll, Marshall Islands, 
and on Coconut Island, Hawaii, have been recently studied 

by the same techniques and have proved to be very much 

like those of S. didemni. My colleagues and I (unpuhlished 
results) have confirmed in particular that those from 

Dip/osoma virens (from Hawaii) are prokaryotic, contain 
chlorophylls a and b, contain no detectable bilin pigments 

(even after incuhation for one or more days in nitrogenous 
media) and show no evidence of phycobilisomes on the 

thylakoids. rn the light, in aerohic conditions, they can fix 

CO, and evolve oxygen. They must therefore be considered 
as algae (rather than as photosynthetic hacteria, which are 

normally anaerohic and, when illuminated, fix CO" without 
concomitant oxygen evolution). They cannot, however, be 

logically assigned to the Cyanophyta, the Chlorophyta, the 
Euglenophyta. or any other existing division of the algae. 

In view of the fact that their peculiar comhination of 
characteristics is common to algal symhionts from several 

different ascidians found in widely separated locations, it 

now seems appropriate to put such organisms in a new 
algal division, which I propose to call the Prochlorophyta. 
Since it will consequently he necessary to remove the type 
species, S. didemni, from the Cyanophyta, it can no longer 

he retained in the blue-green algal genus Synechocystis, in 
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