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ABSTRACT 

Chromosomal study of Simulium, commonly known as black flies, 

from Darjeeling, West Bengal, India, which lies in the foot hills of 

the sub-Himalayan region were made. Simulium is one of the 

important vectors for onchocerciasis caused due to Onchocerca 

volvulus, Japanese Encephalitis, Mansonellosis, and many other viral 

and protozoan diseases in both mammals and birds. It is also an 

agent of economic loss. Some of the Simuliids are serious vectors 

and are considered only next to mosquitoes.  

 

Cytological investigations from both mitotic and polytene 

chromosomes were made for Simulium (Nevermannia) praelargum 

“IIIL-1.2”, Simulium (Nevermannia) praelargum “IL”, Simulium 

(Montisimulium) dattai and Simulium (Gomphostilbia) williei from 

Darjeeling, West Bengal, India. All the species were collected from 

different seasonally formed trickles in and around Darjeeling with an 

altitude of 2354m, with latitude of 27.036007°N and longitude of 

88.262672°N within the range of 17kms. Simulium (Nevermannia) 

praelargum “IIIL-1.2” and Simulium (Nevermannia) praelargum 

“IL” were thought to be praelargum-st but thorough band to band 

investigations of the polytene chromosomes revealed them to be two 

separate cytoforms of Simulium praelargum-st found together with 

praelargum-st. Simulium (Montisimulium) dattai was previously 

described as Simulium (Eusimulium) sp. B by Datta et al., 1975, 

which was later described as Simulium (Montisimulium) dattai by 
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Takaoka and Somboon, 2008 from Bhutan. A complete species map 

has been constructed for this species. This is the second species 

polytene chromosome map in the subgenus Montisimulium from 

Darjeeling hill region.  For Simulium (Gomphostilbia) williei 

Takaoka et al., 2010 a complete polytene chromosome map has been 

constructed.  This is the first chromosome map from the 

Gombakense species-group to which this species belong to.  

 

Karyotypic studies of the mitotic chromosomes have been made with 

all possible metrical data.   All the species studied exhibited n=3. In 

all the four species investigated chromosome I and II were found to 

be metacentric and chromosome III submetacentric.  

 

Simulium (Nevermannia) praelargum “IIIL-1.2”: the total mean 

length of mitotic chromosome I measured 3.10µ, with short arm 

measuring 1.35µ and long 1.75µ, with arm ratio of 1.29 and 

centromeric index 43.54.  Chromosome II measured 2.59µ, with 

short arm of 1.17µ and long of 1.42µ, with arm ratio of 1.21 and 

centromeric index of 45.17. Chromosome III measured 2.29µ with 

short arm of 0.79µ and of long arm of 1.50µ, with arm ratio of 1.89 

and centromeric index of 34.49. 

 

Simulium (Nevermannia) praelargum “IL”: the total mean length of 

mitotic chromosome I measured 3.04µ with short arm of 1.35µ and 

the long to be of 1.6µ respectively, with arm ratio of 1.25 and 

centromeric index 44.40 Chromosome II measured 2.54µ in length 
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with short arm of 1.14µ and long arm of 1.40µ respectively, with 

arm ratio of 1.22 and centromeric index of 44.88. Chromosome III 

measured 2.30µ, with short of 0.77µ and long arm of 1.53µ, with 

arm ratio of 1.98 and centromeric index of 33.47 

 

 Simulium (Montisimulium) dattai: the total mean length of mitotic 

chromosome I measured 4.6µ, with short arm and long arm 

measuring 2.01µ and 2.63µ respectively, with arm ratio of 1.30 and 

centromeric index 43.31. Chromosome II measured 3.99µ in length, 

with short arm of 1.54µ and long arm 2.45µ, with arm ratio of 1.59 

and centromeric index of 38.59. Chromosome III measured 3.78µ, 

with short arm of 1.26µ and long arm of 2.52µ, with arm ratio of 2 

and centromeric index of 33.33. 

 

Simulium (Gomphostilbia) williei: the total mean length of mitotic 

chromosome I was measured to be 4.83µ, with short and long arm 

measuring 2.14µ and 2.69µ respectively with arm ratio of 1.25 and 

centromeric index 44.30. Chromosome II measured 3.53µ with short 

arm of 1.42µ and long arm of 2.11µ, with arm ratio of 1.48 and 

centromeric index 40.22. Chromosome III measured 3.16µ with 

short of 1.05µ and long arm of 2.11µ, with arm ratio of 2 and 

centromeric index of 33.22. 

 

Polytene chromosomes also exhibited the same nature of 

chromosomes. Idiograms of polytene chromosomes of all the four 

species, Simulium (Nevermannia) praelargum “IIIL-1.2”, Simulium 
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(Nevermannia) praelargum “IL”, Simulium (Montisimulium) dattai 

and Simulium (Gomphostilbia) williei were constructed and 

described on the basis of major polytene chromosome landmarks, 

such as centromere, chromocenter, nucleolar organizer, bulge 

(double bubble), ring of Balbiani, gray band, parabalbiani, trapezoid, 

DNA puff, capsule, and blister. 

 

Percentage total complement lengths (%TCL) of all the four species 

have been calculated. In Simulium (Nevermannia) praelargum “IIIL-

1.2”, percentage length of IS was 18.49, IL-19.66; IIS-14.20, IIL-17; 

IIIS-11.18, IIIL-19.45. Accordingly chromosomal arms were 

assigned IS-18, IL-20, IIS-14, IIL-17, IIIS-11, and IIIL-20. 

 

 Simulium (Nevermannia) praelargum “IL”- percentage length of IS 

was 18.20, IL-19.40; IIS-14.10, IIL-17.20; IIIS-10.90, IIIL-20.10. 

Accordingly chromosomal arms were assigned IS-18, IL-20, IIS-14, 

IIL-17, IIIS-11, and IIIL-20. 

 

Simulium (Montisimulium) dattai - percentage length of IS was 

18.95, IL-20.69; IIS-12.40, IIL-17.80; IIIS-9.30, IIIL-20.68. 

Accordingly chromosomal arms were assigned IS-19, IL-21, IIS-12, 

IIL-18, IIIS-09, and IIIL-21. 

 

Simulium (Gomphostilbia) williei - percentage length of IS was 

18.83, IL-21.76; IIS-12.89, IIL-17.37; IIIS-11.02, IIIL-18.10. 
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Accordingly chromosomal arms were assigned IS-1, IL-22, IIS-13, 

IIL-17, IIIS-11, and IIIL-18. 

 

Simulium (Nevermannia) praelargum “IIIL-1.2” differed from 

Simulium (Nevermannia) praelargum-st in having a prominent 

chromocenter which lacked in Simulium (Nevermannia) 

praelargum-st. Simulium (Nevermannia) praelargum “IIIL-1.2” also 

differed from Simulium (Nevermannia) praelargum -st by a two step 

fixed included inversion (IIIL-1.2) in chromosome IIIL. Simulium 

(Nevermannia) praelargum “IL” differed from Simulium 

(Nevermannia) praelargum-st and Simulium (Nevermannia) 

praelargum “IIIL-1.2” by four fixed inversions in IL: IL-1, IL-2, IL-

3, and IL-4, this cytoform as in case of Simulium (Nevermannia) 

praelargum-st had centromere. Simulium (Montisimulium) dattai 

exhibited a prominent chromocenter which is in sharp difference 

with its other member of the group, Simulium (Montisimulium) 

ghoomense which exhibit putative partial chromocenter involving 

polytene chromosomes II and III.  

 

 

 

 

 


