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Table 5. Detailed comparison of the songs of the three taxa in the Cettia acanthizoides complex. The third part of the song
of brunnescens, which is not always sung, has not been included in the comparison. See Figs 3 and 7 for a definition of
parts I and II, respectively

acanthizoides/concolor brunnescens

Mean SD Range N Mean SD Range N

Length of strophe 43.1 8.9 32.3–66.5 13 16.9 6.5 7.5–29.6 38
Freq. span of strophe 3842 496.5 3037–4944 13 3109 414.1 2520–4056 38
Top freq. of strophe 6805 429 6243–7529 13 5605 243.6 5103–6172 38
Bottom frequency of strophe 2963 236.9 2583–3529 13 2504 360.6 1843–3165 38
Length of part I 19.1 10.7 6–43.9 12 8.3 2.7 4.3–14 38
Frequency span of part I 2214 854.1 1357–3786 12 3047 434.2 2415–4056 38
Top frequency of part I 6812 476.5 6243–7795 13 5606 245.1 5103–6172 38
Bottom freq. of part I 4573 604 3483–5586 13 2537 399.8 1843–3165 38
No. of whistles in part I 17.2 10.3 7–45 13 3.9 1.0 2–6 38
Lengths of whistles in part I 1 0.3 0.3–1.8 149 1.8 0.3 1.1–2.8 148
Freq. span of whistles in part I 977 152 525–1379 150 989 113.9 633–1274 148
Length of part II 24.1 12.3 7.2–53.3 13 8.5 4.4 2.6–19.7 38
Freq. span of part II 2378 571 1219–2966 13 2183 396.8 1402–3106 38
Top freq. of part II 5339 464 4446–6044 13 5175 182.1 4738–5459 38
Bottom freq. of part II 2969 237.4 2583–3529 13 2982 354.5 2261–3605 38
No. of el. in part II 427 146.4 221–745 13 41.5 22.1 12–96 38
No. of different el. in part II 1 0 1–1 13 2.5 0.8 2–4 38

el., elements; freq., frequency (kHz); N refers to number of either strophes or whistles; all lengths are given in seconds.
Number of individuals: acanthizoides, Sichuan, three; Shaanxi, one; Fujian, one; concolor, three; brunnescens, Uttaranchal,
four; West Bengal, four; Arunachal Pradesh, one; Bhutan, one.

Table 6. Pairwise percentage sequence divergences among
our samples in the Cettia acanthizoides complex. The
uncorrected P and corrected (GTR + I for cytochrome b,
HKY for the myoglobin intron 2, and HKY + I for the
G3PDH intron 11) values are the same in all cases except
one, where the corrected value is shown to the right of the
slash

Cytochrome b (1038 bp) Divergence
acanthizoides Sichuan–Sichuan 0.2
acanthizoides Fujian–Fujian 0.2
acanthizoides Sichuan–Fujian 0.2–0.6
acanthizoides–concolor 0.1–0.5
acanthizoides/concolor–brunnescens 3.8–4.3/4.3–4.8

Myoglobin intron 2 (714 bp)
acanthizoides Fujian–Fujian 0
acanthizoides Sichuan–Fujian 0
acanthizoides–concolor 0–0.1
acanthizoides/concolor–brunnescens 0.4–0.6

G3PDH intron 11 (374 bp)
acanthizoides Fujian–Fujian 0
acanthizoides Sichuan–Fujian 0
acanthizoides–concolor 0
acanthizoides/concolor–brunnescens 0.3–0.6

Figure 12. Two strophes of a less common type of song of
Cettia brunnescens, West Bengal, India, May; same individ-
ual as in Figure 8; tape recording by Per Alström.
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“Yellowish-bellied Bush Warblers” – two distinct species
The Yellowish-bellied Bush Warbler Cettia acanthizoides used to be treated as a species with a wide 
distribution in the Himalayas (subspecies brunnescens) and mountains of C and E China (subspecies 
acanthizoides) and Taiwan (subspecies concolor). We showed, using morphological, vocal and genetic 
data, that the taxon brunnescens is better treated as a separate species, Hume’s Bush Warbler Cettia 
brunnescens.

We studied all three taxa on their respective breeding grounds, and recorded songs and calls. DNA samples were collected from all 
taxa. We also examined morphological characters in three large museum collections. 

The degree of morphological, vocal, and genetic differentiation was found to be variably congruent among all taxa; the recently 
separated acanthizoides and concolor differ slightly in plumage and structure but are indistinguishable in vocalizations, whereas the 
earlier diverged brunnescens and acanthizoides/concolor differ only slightly more in morphology but to a much greater degree in 
vocalizations.

The differences in song between brunnescens and acanthizoides/concolor are pronounced. The song of brunnescens is somewhat 
variable. The most commonly sung strophe consists of two parts, but sometimes a third part is added at the end (see sonogram). The 
latter can sometimes be given on its own. Less frequently, a different, much shorter and simpler song type is given (see sonogram). 
In contrast, acanthizoides and concolor only have one song type.

The call of brunnescens is lower-pitched than the calls of acanthizoides/brunnescens (latter inseparable).

We stress the essential nature of taxonomic revisions as a prerequisite for the biodiversity estimates required for conservation 
planning.
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