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As indicated by Stepanjan (1987) and by Cheng (1987) the breeding range
of A. bistrigiceps apparently encloses that of tangorum. This fact alone should
be sufficient to indicate their specific distinctness. We were able to confirm
the sympatry of these two forms at Zhalong in 1987-1988, where each breeds
alongside the other in a major reedswamp. The range of agricola, however, is
disjunct from that of zangorum: the two forms are separated by at least
1,000 km (Figure 1).

BREEDING HABITAT

At Zhalong, while zangorum was confined to reedbeds, bistrigiceps was found
mainly in the fringes of the reedbeds and in the scrub and bushes around the
reedbed margins. At other localities in Heilongjiang, bistrigiceps has been
found breeding in rather dry, bushy and scrubby habitat far from reeds, so
that its habitat preference resembles that of Sedge Warbler A. schoenobaenus.
Agricola and concinens, like tangorum, inhabit reedbeds.

MORPHOLOGY

i) A. a. tangorum and A. bistrigiceps

These two taxa are superficially rather similar and are easily confused. In
fresh plumage, however, zangorum clearly has much brighter rufous
upperparts than bisirgiceps while the underparts are more deeply suffused

Figure 1. Map to show breeding and wintering ranges of taxa under discussion.
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Table 1. Mean measurements and standard deviations (mm) of four Asian 4erocephiabus,
Langoven bustigiceps agricola COTICET
Wing length S41+1.8 5474 1.4 570421 55.4+1.5
(n=13) (n=22Y NS (n=25** (n=3) NS
Tl length 533227 W6t 14 557+20 56,7 +2.0
=12} (m=22)** {n=25)* (n=5)"
Tai : wing 0.98 = 0.05 0.89 £ 0.02 0964004 102 £ 0.04
TALID (n=12) (m=22)" (n=25) NS (n=5) NS
Bill length I58+006 14906 15.1 2 0.6 16.1+0.4
=131 (n=21)" (n=23* (n=5) NS
Bill wadth 43402 37102 37202 4103
(r=12) (n=19)** (n=24"* (n=5) NS
** Difference in medium value from tangonam highly significant (p less than 0.01);
* difference significant (p less than (,.05); NS = not significant, Mann-Whitney
U —Wilcoxon Rank Sum W Test.

Figure 2. Graph of bill length agamst mil:wing ratio for taxa under discussion. The bars show the mean
+ one standard deviation for the three taxa with large sample size.
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with bright tawny rufous. In worn plumage, the upperparts take on a duller,
more grey-brown appearance while the underparts become whiter, with a
buff suffusion on the flanks and sides of breast so that the coloraton more
closely resembles fustrigiceps. The rufous tone of tangorum is retained longest
on the rump, because this is usually covered by the wings when the bird 1s
perched.

‘The supercilium of tangorum, though very prominent, is slightly shorter
and less well marked behind the eye than in bistrigiceps. Both species share a
black brow above the supercilium, though in rangonen this is slightly shorter
behind the eye and narrower. In addition the central crown-feathers are
slightly darker in tangorum, especially when wormmn, so that contrast with the
dark brow is somewhat muted. In bistrigiceps the bolder, broader black brow
contrasts very markedly with the paler centre to the crown. While the black
brow is bolder and more obvious in worn-plumaged tangornen than in fresh-
plumaged birds, it is always less distnct than in bistrigiceps. The dark loral
stripe is also more prominent in tangoron, being rather broad and reaching to
the base of the bill, whereas in bistrigiceps it is normally shorter and narrower
and often restricted to a drawn-out spot in front of the eve,

The two forms show pronounced structural differences. Although there is
no significant difference in wing length, rangoren has a markedly longer 1ail
and hence larger tail:wing ratio than bwstmgiceps (Table 1; Figure 2). In
addition, the individual rectrices are slightly narrower than in the latter.
Tangorum also shows a significantly longer and broader bill (Table 1; Figure
2). All the differences outlined above may, with care, be discerned in the
field, given close views.

Both forms have a similar wing formula, the only consistent difference
being in the length of the outermost (short) primary: this range from 1.5 mm
shorter 10 4.5 mm longer than the tips of the primary coverts in tangorum
(average 2.5mm longer; n = 13) compared with 3.0-6.5 mm longer in
bistrigiceps (average 5.1; n = 12). Williamson (1968), while being aware of the
structural differences between the two forms, weated tangorum as a race of
bistrigiceps, stating thar summer specimens were indistinguishable on

Figure 3. Sketch to show tail shape of Aerocey
bistrigiceps (left) and Acrocephalus agricola tangoriem

(right), The tails are shown from above, the right
half of the tail being fanned and the left half folded
in both cases. Note the narrower, longer and maore
pointed rectrices of rangorum.

A, bistrigiceps A, & tangorum
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plumage. We can find no basis for this asserton, even though it derives from
exammaton of the same British Museum skins which we studied.
Apparently, however, Williamson examined 12 specimens which he believed
to be tangorum (Williamson 1968: 68), whereas the museum only possesses
11 tangorum. Conceivably, his twelfth specimen may have been a bistrigiceps
erroneously identified as tangornen. P. Colston (in Zizt.) has reported that a
wwelfth skin (BM No. 1898.9.1.1075), collected by H. Seebohm from
Yuburo, Yezo, Japan (which had been correctly identified as bistrigiceps on the
original label), had subsequently and erroneously been catalogued as
tangorum. However, it is scarcely conceivable that Wilhamson overlooked this
as he apparenty refers to precisely the same specimen, a moulting female, in
his account of bistrigiceps (Williamson 1968: 32).

ii) A. a. tangorum and A. a. agricola

The presence of a slight black brow in nominate agricola has been
commented on (e.g. by Flumm and Lord 1978). This is a vanable feature
and is not always visible. It is usually clearly less distinct than in tangorumt.

Freshly moulted birds are bright rufous brown on the upperparts and deep
rufous-buff below. In both forms, this rufous phase is apparently short-lived.
Worn-plumaged agricola, in mid to late winter, and in midsummer, usually
fade to a rather pale, clive grey-brown on the upperparts and are mostly
whitish below, Four specimens of tangorum in the British Museum collected
by La Touche on migration at Qinhuangdao during 30 May to 2 June,
together with those we observed at Zhalong in June, had womn to dark grey-
brown on the upperparts. Although the sample of tangerem examined so far
may be too small safely to encompass the possible range of vanation in this
form, the indications are that tangorum does not approach the bleached,
sandy grey and white appearance of many worn agricola.

Tangorwom has slightly, but significantly, shorter wings and tail than agricola
(Table 1), but the overall proportions of the two forms, as expressed by
rail:wing ratio, appear 1o be the same. On wing formula, the two forms also
appear to be identical. Tangorum differs, however, in its slightly longer and
stronger bill (Table 1; Figure 2).

i) A. a. angorum and A. concinens

A. concinens is also somewhat similar to rangorum, and shares a relatively long,
strong bill (Table 1). However, concinens is not so swrongly rufous on the
upperparts nor so deeply rufous-buff on the underparts as any fresh-
plumaged rangerum. The supercilium is much less distinct behind the eye,
while in addition concinens never possesses any suggestion of a dark brow
marking.

Concinens differs from zangorum and other races of A. agricola in its wing
formula: the 10th (outermost) primary tends to be longer (1-8 mm longer
than the primary coverts) while the 9th primary falls berween the 3rd and 2nd
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Plate . Acrcephalus agricols agricols, Qaidam, Qinghai provinee, late May 1987. (U, Olsson)
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(berween the 3rd and 5th in tangorum and agricola); and the norch on the
inner web of the 8th usually falls clearly below the tps of the secondaries
(usually equal to the tps of the secondaries in rangorom). The tail is more
strongly graduated than in rangorum and, in the field, concnens looks
markedly longer-tailed and shorter-winged.

VOCAL DIFFERENCES

P.A. taped the songs of tangonon and bistngiceps at Zhalong in June 1987,
agricola at Tselinograd, Kazakhstan, U.S.S.R. (51°10N 71°30'E) in June
1986, and at Lianghu, Qaidam, Qinghai province of China (35°18N
98°54'E) in May 1987. In additon, the song of A. concinens was taped at
Beijing (39°95N 116°25'E) in June 1987.

1) A. a. rangorum and A. bistrigiceps

The song of tangoren is clearly richer, more musical and more varied, and
also slightly slower and less forced than the song of bistrigiceps, which is rather
reminiscent of the song of A. schoenobaenus in having short repeated phrases

and more dry rasping and churring notes. A. bisrrigiceps frequently performs
short song-flights, like A. schoenobaenus. We have never seen rangorum do
this.

i) A. a. tangorum and A. a. agricola

Both forms sing more or less continuously with rich warbling phrases and
higher-pitched, squeakier notes. Any differences in song between them are
slight and nor easily described.

i) A. a tangoruom and A. concinens

The song of concinens is distinctly different from that of rangorem. It is slower
and the voice is. more deep-throated, with the song being broken into shornt
repeated phrases. There are some fairly deep churring notes so that, in quality
and rhythm, it can somenmes sound almost reminiscent of a miniature Great
Reed Warbler A. arundinaceus.

It is hoped to publish songs of all these taxa in the future (Alstrém in

prep.).

PLAYBACK EXPERIMENTS

To test the reactions of zangorum 1o the song of bistrigiceps and agricola, P.A.
and U.QO. carried out playback experiments at Zhalong, during June 1988,

A speaker was placed in the territory of a singing male raigorum. The tape-
recorder was operated and the speaker and the bird wairched from a distance
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of 25 m. Playback was nort started until the bird could be seen clearly. The
following was noted: (1) first approach, i.e. the moment the bird first made a
move towards the speaker, and (2) the time spent within approximately 5 m
of the speaker as well as the behaviour of the bird during the observation
pedod. Songs of, in sequence, agricola, tangorum (obtained at the same site
during the previous year) and bistrigiceps were played to two different males.
To the first bird, songs of two different agricola were played, one from
Qaidam and one from Kazakhstan; 1o the second bird, the recording from
Kazakhstan was not played. Each recording was three minutes long and, in
both cases, the whole sequence was played a second time, 15 minutes after
the first sequence was completed. In both cases, a nearby male bistrigiceps was
being watched more or less simultaneously,

Both tangorum reacted almost instantly towards the songs of agricola and
tangorum by flying towards the source of the sound. Once this was located,
each bird was seen vigorously searching for the intruder for the duration of
the playback. There was no apparant difference in the intensity of the
reaction to either of the songs of agricola, or to that of rangorum. For the
individual first tested with agricola song from Qaidam and subsequently from
Kazakhstan, the time spent near the speaker was longer in the second case
(Table 2), probably because by then it had already learned the precise
location of the song source.

Neither of the two tangorunt responded to the song of 4. bistngiceps. The
two nearby bistrigiceps showed no interest in the song of either agricola or
tangorun, but immediately responded to the bismigiceps song in the same
manner as the zangorum had previously reacted to both agricola and rangorum
songs.

DISCUSSION

The evidence for not weating tangorum as conspecific with bistrigiceps, in the
form of their sympatry, their morphological, vocal and behavioural

Table 2. Reactons of Aecroceph-
ales ugrfw-’a tangerum to playback Playback First approach nme/time spent within
of species song and to songs of (3 munutes) approx. 5 m of speaker (seconds)
congeners.
1 2

A. a. agricola 2096 H170

(Qaidam)

A a agnicola 71150

(Fazakhstan)

A. a angorum 6/155 6160

A, . hsmgicepr A0 00
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differences, is now overwhelming. A. concinens also clearly differs, both
morphologically and vocally, from rangerem. Although it is more difficult o
judge the relatonship of rangerum and agricola because of their allopatry, the
vocal evidence suggests that the two forms are conspecific.

As demonstrated by Carchpole (1977, 1978), sympatric Acrocephalis
species may occasionally show some aggressive response to the songs of each
other. Interspecific termitoriality would be selectively advantageous where two
species might potenually compete for the same resources. Allopatric species,
which would not usually meet or hear each other’s songs under natural
conditions, do not usually respond to each other’s songs (Catchpole 1978),
Although perhaps it would have been desirable to expose tangorum to the
song of another allopatric, unrelated Acrocephalus as a control, the very
intensity of its response 1o playback of the song of the allopatric agrncola,
combined with the perceived similarity of the songs of the two forms, indicate
their very close affinity, While rangonom has diverged morphologically so that
it shows fairly consistent differences in plumage and structure, because the
song is apparently not very differendared it should contnue o be regarded as
a subspedies of A. agricola.

We thank the wustees of the Brnosh Museum (Nawmwral History), Dr Niphan
Ratanaworobhan, Thailand Insttute of Scientfic Research, Banglok, and the Institute of
Zoology, Academia Sinica, Beijing, for permitting us to examine specimens. Mr Peter
Colston provided nvaluable advice and assistance. Mr M. V. Kalyakin (Zoologieal
Museum, Moscow), Mr Tan Dawson (Librarian, Royal Sodiety for the Protection of Birds)
and Mr David Melville (WWF Hong Kong) gave much help in locating references. We are
grateful 1o Dr . W. Hardy of the Flonda State Museum for kindly producing sonagrams
(not reproduced here). Dr Warnren Brockelman and Dr Sompoad Srikosamatara advised on
the use of statstics, The following all kindly commented on an ecarlier dmaft of this
manuscript: B. Pammenden, P. Colston, J. Dunn, M. V. Kalyakin, Dr D. R. Wells.
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