Kiefferulus tainanus (Kieffer, 1912) is a distinct species, not a synonym of Kiefferulus barbatitarsis (Kieffer, 1911)
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Abstract

Morphological and molecular studies indicate that Kiefferulus tainanus (Kieffer 1912) is quite distinct from K. barbatitarsis (Kieffer 1911), and not a synonym of the latter species, as has previously been suggested.  The suggestion of synonymy seems to have arisen in part from a comparison based on the figures of K. tainanus in Sasa (1979), which depict an unusually thickened male superior volsella.  Other characters, and mitochondrial COI sequence, suggest the two species are not particularly closely related.

Introduction

In his paper on chironomids of Thailand, Cranston (2007) noted that the identity of Kiefferulus species of South East Asia was not clear.  One group for which uncertainty existed is three species described by Kieffer: K. barbatitarsis (Kieffer 1911), K. tainanus (Kieffer 1912), and K. biroi (Kieffer 1918).  K. barbatitarsis and K. biroi were originally placed in Chironomus by Kieffer, but he described K. tainanus  as Tendipes.  K. barbatitarsis, described from India, remained in Chironomus, although Sublette and Sublette (1973) classed it as unknown Chironomini. Chaudhuri and Ghosh (1986) re-examined the types in the Indian Museum, along with rearings, and re-described the species as Kiefferulus.  

K. tainanus, was originally described from Tainan, Taiwan.  It was variously placed in Phytochironomus (Kieffer 1921) and Glyptotendipes (Goetghebuer 1937-54), before Sasa (1979) re-described it for all stages from Japanese specimens.  He placed it in Chironomus, although noting that it did not fit the strict definition.  Hashimoto et al. (1981) also placed it in Chironomus, although noting that it was “rather related to Kiefferulus and Glyptotendipes”.  Chaudhuri and Ghosh (1987), placed it in Kiefferulus, when they placed it as a probable synonym of K. barbatitarsis, then Cranston and Martin (1989) placed it in Nilodorum, before restoring it to Kiefferulus (Cranston et al. 1990).

K. biroi was originally described from Colombo, Sri Lanka, and later from Australia, India and Japan.  Freeman (1961) placed it in the subgenus Nilodorum of Chironomus, and later as the genus Nilodorum (Freeman & Cranston 1980).  Saxena et al. (1985) also referred Indian specimens to Nilodorum.  Hashimoto et al. (1981) had synonymised it with C. tainanus, but the rather obscure publication was generally unknown.  The synonymy was restated by Cranston and Martin (1989) and again when K. tainanus was returned to the genus Kiefferulus (Cranston et al. 1990). However, the possible synonymy of these species with K. barbatitarsis has been largely ignored.  The purpose of this paper is to provide morphological and molecular data to clarify that K. barbatitarsis and K. tainanus are distinct species, and not particularly closely related. 

Observations

There is no doubt that the adults of the two species are somewhat similar in gross morphology.  Both have an AR around 4, and an LR around 1.25.  The male hypopygium is also basically similar, particularly when using the figures of Sasa (1979) as Chaudhuri and Guha (1987) apparently did, since they attribute K. tainanus to Sasa in their listing of synonymies.  Unfortunately, Sasa shows a much shorter, stouter superior volsella than is seen in K. tainanus from other areas (see Fig. 1)  

Insert Figure 1

Figure 1.Male hypopygium (left) and superior volsella of Kiefferulus barbatitarsis (above), and of K. tainanus (below).  Photos of K. barbatitarsis courtesy of P.S. Cranston.

Closer examination reveals that there are definite differences, a number of which are listed in Table 1.  

Table 1.  Listing of most obvious differences between adult males of Kiefferulus barbatitarsis and Kiefferulus tainanus.  Abbreviations here and in text as in Sæther 1980
	Character
	K. barbatitarsis
	K.tainanus

	Fore tarsal beard
	No
	Yes

	Anal tergal band
	H-type
	Y-type

	Palp ratios
	4: 3: 7: 11: 15
	4: 3: 5: 8: 10

	SV (Fig. 1)
	broader
	narrower

	IV (Fig. 1)
	more swollen distally
	less swollen distally


Possibly the most obvious is the presence of a dense beard on Ta2-5 of K. tainanus, which is absent in K. barbatitarsis.  Another is the relatively shorter palps of K. tainanus, which had led to it being placed in the genus Nilodorum (e.g. Cranston and Martin 1989).  The ATB of K. barbatitarsis is Sæther’s (1980) H-type, while that of K. tainanus is closer to the Y-type (Fig. 1), but with short stem.  Another obvious difference is in the shagreen pattern of the pupa.  While both species have an anterior and posterior row of spines on tergite II, spines on other tergites of K. barbatitarsis are relatively small (Chaudhuri & Ghosh 1986), while those of K. tainanus are larger and more extensive (Fig. 2).  The tergal spines of K. tainanus were well illustrated by Sasa (1979).

Insert Figure 2

Figure 2.  Tergite VI of pupa of Kiefferulus tainanus showing the spinose patches.
Finally, the DNA barcode sequence of the mitochondrial COI gene of K. tainanus has been published (Martin et al. 2007), and can be compared with the equivalent data for K. barbatitarsis (Table 2).

Table 2.  Polymorphic sites in 621 bases of the mitochondrial COI sequences of two populations of K. tainanus, and K. barbatitarsis

Insert Table 2
This comparison shows that, while there are 14 polymorphic sites between K. tainanus from Japan and India (2.3%), there are 42 (6.8%) and 39 (6.3%) respectively between the Japanese and Thai sequences of K. tainanus and the sequence of K. barbatitarsis.  While the difference between the two K. tainanus samples is well within the default five percent limit for intraspecific variation of this sequence, the difference of the K. barbatitarsis sequence falls outside that limit.  In a Neighbor-joining tree of Kiefferulus species (not shown), the two species do not cluster together.

It therefore must be concluded that the gross similarity of some adult characters does not indicate any particularly close relationship, and the decision of Chaudhuri and Guha (1987) to place these two species in synonymy was an error based on a misleading illustration of the terminalia of K. tainanus by Sasa (1979).
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