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Abstract

Song repertoires are thought to have evolved from sexual selection, with larger repertoires being
advantageous in both female choice and territory defense. While an alternative hypothesis emphasizes
that song repertoires evolved to allow song sharing with multiple neighboring males which could benefit
from the signals being conveyed. In this study, we collected male songs of territorial black-necklaced
scimitar-babblers (Pomatorhinus erythrocnemis) in Huben Village in central-west Taiwan from March to
October 2008 to study their song characteristics, repertoires size and song sharing among neighbors. After
sorting and examining all of the sonograms collected from 12 studied males, we identified 22 song types.
The song characteristics ranged from 1,166-1,852 Hz in frequency and 0.406 = 0.103 sec in duration.
Each male had 7.17 song types on average and ranged from 4 to 10 song types. Furthermore, averagely
each male shared 3.82 songs with other studied males and the number of shared songs ranged from 2 to 7.
Moreover, the song type similarity between two males was weak but significantly inversely proportional
to the distance between territories. According to the results listed above, the research evidenced the
prediction of the sharing hypothesis, but further studies are needed to explore the larger spatial and
temporal pattern of song sharing behavior in black-necklaced scimitar-babblers.
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Fig. 1. (a) Map of Huben Village ([Z]), Linei Township (JJi}). Yunlin County. (b) Recording locations
(yellow flag) of each male black-necklaced scimitar-babbler.
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TRF R K3 & AT IR (duration to maximum
amplitude, DMA) ~ EE454H7R (peak frequency of
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{EKHEZS (lowest frequency, LF) ~ 58 (band
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FEBLPE #ERe » L Mann-Whitney U test 81 & 5€
b 5 A 46 11 e B S R 2 {1 9 %) B o o) AR
B ERESAH AR ] o0 == AR BBOK S A FH A
A
BEAt » EaT R e S nEE I B > A
e B AR A B e R EEE - LU ™
% 38JF1: (minimum convex polygon) i f& ) o
OB E B (MR B > REERE R} - 1A MR
HEHE R EfE R sk S B E R E BB~ 1
J~ K5 4 E(E#8) » LL ArcGIS 9.0 (ESRI Inc.)
ST R SRR > BT EZE m o [F]RF
IR 25 e S 0 s oy Al - B T BRRESORT K
Fe L[S - RAERER HR IR & A fEAE A b
R > TAWAGHESL > 2 RlEEEHER 10
{18 e PR 17 4 D B B o 4 3 78 I v
FHEG > BIE ZE I R B 10 35 2 W
e EDERE A 1A e S e Il
HE I PR O 2 0 DLBL R HE - AWFSERI A
A A DA R e 1) B P e e S



A% BEVEIRFE(TW J. of Biodivers.) 15 (1): 1- 20, 2013 7

7y BB 1T R BRI PR o0 B o L vl 0 P O R AR
Hh AH DL 2 R o A S 0 > T A e
17 7€ (Kolmogorov-Smirnov test, p > 0.05) » #§

RH Pearson’s product-moment correlation 43

Hr o T EERTEIPR B A AN B - BT S
T REIIAT > HCHE R PRI B B R R DUE R
Spearman’s rank correlation 1T 53 HT o AT A1
T LL STATISTICA 7.0 (StatSoft Inc.) #3H#K
HELEIT T

® X

TFFEARIET T 12 S HEA pas A S T
AL TEER 327 KIBNESRE - S fEfk E X B
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Fig. 2. Sonograms of 22 different song-types of the 12 studied black-necklaced scimitar-babblers in

Huben Village, Linnei Township, Yunlin County from March to October, 2008. All of the original

sonograms were visually examined and sorted into different song types according to shape, syllable

number and acoustic frequency and temporal pattern.
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Fig. 2. (continued) Sonograms of 22 different song-types of the 12 studied black-necklaced scimitar-
babblers in Huben Village, Linnei Township, Yunlin County from March to October, 2008. All of the
original sonograms were visually examined and sorted into different song types according to shape,
syllable number and acoustic frequency and temporal pattern.
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Fig. 3. The nine immediately neighboring male black-necklaced scimitar-babblers shared their song types
with each other. A-1 means number of males, 1-22 means number of song types, numbers in the
intersections mean the shared song types and the black background with white words means the
non-shared song types.
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Fig. 4. Relationship between the paired repertoire similarities and log-distance (m) of the 12 studied male
black-necklaced scimitar-babblers (Pearson correlation, r = -0.257, n = 66, p < 0.05).
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Fig. 5. Relationship between the distance number of territories and paired repertoire similarities of the 10
studied male black-necklaced scimitar-babblers (Spearman correlation, r = -0.357, n = 45, p < 0.05). The
number of territories was calculated by the number of territories between the two targeted males.
Territorial number was defined as 1 when they were immediately neighbored with each other and was
defined as 2 when there was another territorial male between two males been compared, etc.
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K 1. KL S Al 2 FHEO AL R - FrE IR {EIS LL Mean + SD 37K (n = 262)
Table 1. Measurements (mean + SD) of song characteristics of the male black-necklaced
scimitar-babblers (n = 262)

Characteristic Syllable 1 Syllable 2
Duration to maximum amplitude (sec) 0.059+0.03 0.05+0.024
Peak frequency of start (Hz) 1525+187 1405+£177
Peak frequency of end (Hz) 1438+257 1308+231
Peak frequency of maximum amplitude (Hz) 1667+129 15814131
Lowest frequency (Hz) 1230+£180 1166140
Highest frequency (Hz) 1852+170 1685+164
Band width (Hz) 622+237 519+173
Duration (sec) 0.114+0.038 0.1+0.032
Interval (sec) 0.191+0.06

Time (sec)” 0.406+0.103

“Time FE AT 1+ HHT 2 + FHIBEAOAEIRER] -
“Time = (Duration of Syllable 1 + Syllable 2) + Interval.

3R 2. REWELE S I PRI HTHIRT 5 BlESREUE » S8Rz R 2% R SGERY
Table 2. Standardized coefficients of the first five canonical variables for the song types of the male
black-necklaced scimitar-babblers. See text for the character codes

Characters Rootl Root2 Root3 Root4 Root5
DU 1 -0.212 -0.136 0.559 -0.567 -0.100
DMA 1 0.145 0.093 -0.174 -0.358 0.013
PFS_1 -0.467 0.518 0.314 -0.280 -0.206
PFE 1 -0.083 0.049 -0.254 0.128 0.143
HF 1 0.681 0.005 -0.539 0.064 0.304
LF 1 0.281 -0.186 -0.284 -0.902 0.030
PFMA 1 0.269 -0.035 -0.169 0.148 -0.881
IN 0.114 0.344 0.269 -0.070 -0.188
DU 2 1.009 0.742 -0.207 0.231 0.346
DMA 2 0.033 0.250 -0.034 0.232 -0.169
PFS 2 0.425 -0.308 -0.158 0.314 0.006
PFE 2 -0.306 -0.385 0.112 0.160 -0.166
HF 2 -0.965 -0.357 -0.376 -0.269 -0.246
LF 2 0.581 0.624 0.076 0.421 0.005
PFMA 2 -0.401 0.507 -0.036 -0.252 0.010
Eigen value 5.841 3.510 1.837 1.324 0.953

Cumulative % of variance explained  38.328 61.362 73.416 82.104 88.356
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