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Abstract

Sex and age identification in the field are important to the studies of avian ecology, including life
history, behavioral ecology, and population dynamics. We used banding data from 178 white-tailed robins

(Cinclidium leucurum montium) collected in the Monitoring Avian Productivity and Survivorship, Taiwan
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(MAPS Taiwan) program and their relative banding activities from 2008 to 2014 to study molt patterns
and criteria to determine their age and sex. The results showed that white-tailed robins followed complex
basic molt strategy. In the first cycle, juveniles in their first basic plumage underwent a partial
preformative molt within weeks after fledging. They entered a second prebasic molt after the breeding
season in their second year, Their second and following prebasic molts were complete. Age can be
reliably determined as hatch year, second year and after second year based on skull pneumatization,
plumages, molt limits and the shape and condition of the great coverts, primaries and rectrices. Since their

plumages are sexually dimorphic, individuals with blue in feathers are male. Otherwise, they are female.
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Fig. 1. The percentage of individuals with molting flight or body feathers in each month in hatch year
(HY) and after-hatch year (AHY) white-tailed robins (Cinclidium leucurum montium). The

numbers above the bars denote the total number of observations in each group.

(a) (b)
@ 2. HREW(Cinclidium leucurum montium)f&1% 5 BAME R VI RBEMNM (FFEEFTTR) © ()l
B (b)itE -

Fig. 2. Retained juvenal greater coverts (arrow pointed) in individuals of white-tailed robin (Cinclidium

leucurum montium) after preformative molt. (a) female, (b) male.
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Il A fin AT D A 8 & 75 B (ANOVA, p < [EITE 70mm LLUT o 1iiAI8A R it it
0.05) » ANE IR o 0 e e 5 e R 33 i S 5 HENMEER DR 2 REFEE (second
M (Turkey’s test, p < 0.001) » 5535 — bl prebasic molty XM E » HPFEMYRE B
SR RS L — i ) itk SRR = 71.0+4.1 mm > H 77% {85 R 70mm
Re(Turkey’s test, p < 0.01) (& 4) - #FF A0 WO SR MIRERTLL 70mm £33 51 - 18
FEVE R i e T A BEE 2 L (ANOVA, p < METEIR IR | Z AT 70 mm JEH ATRERSIER
0.05) » WA W LL 45 o 3 — fim fife 155 71 22 19 R I M > /NS 70mm HIE ARE s —Rn B i o
o B KBS #5 T i RS (Turkey s test, p < AT LY £ B8 2= iy B P J I B 5y (i i
0.05) 5 —HnlfE S0 ERE - R/ MRS ln @ fin) o BR TRBARIN VIR RS » R RA]
Ji& b B (Turkey’s test, p < 0.05)(|&] 5) - ZHEK BBl R -

96
94 1
6

= 924 be
H b
= 90 1
®
e 88 ) a a
§ 86 1 {

84 4 {

82 1

80 T T

T T T T
HYF SYF ASYF HYM  SYM  ASYM

Sex and age groups
B 3. FE(Cinclidium leucurum montium)ANFPER] ~ FERFFR) P 3 R BAEHE % - HYF = — il
B SYF= THnlfER s ASYF = #UE HIMES s HYM = S s SYM = THERIER s ASYM = #
RS o NIRRT ~ PEAREIEAHIR] NS S REROR R P A I 22 BT (Turkey’s test, p < 0.05)
Fig. 3. Mean and standard deviation of wing length of white-tailed robin (Cinclidium leucurum montium)
in different sex and age groups. HYF, SYF, ASYF, HYM, SYM, and ASYM represent hatch year female,
second year female, after second year female, hatch year male, second year male and after second year
male group, respectively. The groups with different characters indicate that there was a significant

difference from each other in mean values using Turkey’s test.
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TR o ANE S ~ TR EﬂMEI—J J\”ﬁ%?li‘%TﬁiiﬁﬁTri%E%/\f’ﬁ%(Turkey s test, p < 0.05) ©
Fig. 4. Mean and standard deviation of tail length of white-tailed robin (Cinclidium leucurum montium) in
different sex and age groups. HYF, SYF, ASYF, HYM, SYM, and ASYM represent hatch year female,
second year female, after second year female, hatch year male, second year male and after second year
male group, respectively. The groups with different characters indicate that there was a significant
difference from each other in mean values using Turkey’s test.
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B 5. HEAR(Cinclidium leucurum montium)T [FIE R ~ BRI 2R Eo e B B AR 22 o [IYF = — it
555 SYF= “HnltS s ASYF = HUE HMES s HYM = S s SYM = ZHEfES s ASYM =
i RS o ANE I%Uﬁﬂﬁi‘ﬁI_J/J\ﬁ%li@TﬂﬁﬂﬁTriﬁﬂE%/\f’ﬁ%(Turkey s test, p < 0.05) °
Fig. 5. Mean and standard deviation of body weight of white-tailed robin (Cinclidium leucurum montium)
in different sex and age groups. HYF, SYF, ASYF, HYM, SYM, and ASYM represent hatch year female,
second year female, after second year female, hatch year male, second year male and after second year
male group, respectively. The groups with different characters indicate that there was a significant
difference from each other in mean values using Turkey’s test.
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(a) (b)

(d)

6. 112U (Cinclidium leucurum montium)¥$1% 50 S — B R ELRE S (55 " RIELEHREL )
M~ RURIIMEZLLEL o ()4STRM + 0)ESRA : (WNERM 5 (RN -

Fig. 6. Comparisons of hatch year (after preformative molt) and adult (after second basic molt) flight and
tail feathers of white-tailed robin (Cinclidium leucurum montium) . (a) Juvenal flight feathers; (b) Adult

flight feathers; (c) Juvenal tail feathers; (d) Adult tail feathers.
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B7. EREW(Cinclidium leucurum montium)MEHEL B 2= RIS © MER 5 (b)IfES
Fig. 7. A comparison between male and female juvenal plumage of white-tailed robin (Cinclidium

leucurum montium). (a) female; (b) male.
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Bl 8. HREWB(Cinclidium leucurum montium)MARE 2 B B PIETE R -

Fig. 8. A summary of molt patterns and age determination in white-tailed robin (Cinclidium leucurum

montiunt).
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Appendix 1. Feature statistic values of white-tailed robin (Cinclidium leucurum montium) in different sex

and age groups. (Length in mm; weight in g)

Age Sex Measurement n Mean Std. Dev. Median Min Max
Wing length 13 85.2 1.7 85.5 82.0 88.0

Tail length 12 58.7 3.3 60.0 51.0  63.0

Female Body weight 13 25.1 1.2 25.0 23.2 27.0

Head length 13 37.9 1.8 38.3 322 394

Hatch Vear Tarsus length 13 27.1 1.7 27.3 22.1 28.5
Wing length 23 89.7 1.8 90.0 86.0 925

Tail length 23 67.0 2.1 66.8 63.0 70.0

Male Body weight 23 26.5 1.5 26.5 22.8 29.0

Head length 23 39.0 0.8 39.0 37.6  40.6

Tarsus length 23 28.9 0.7 28.9 272 303

Wing length 10 84.8 1.3 84.5 83.0 87.5

Tail length 10 58.1 2.5 57.5 55.0  62.0

Female Body weight 10 23.8 1.0 23.5 22.5 26.0

Head length 10 38.5 0.8 38.5 37.2 39.7

Second Year Tarsus length 10 27.8 0.8 28.0 266 293
Wing length 10 88.6 1.2 88.8 87.0  90.0

Tail length 10 65.7 2.6 65.6 62.0  69.0

Male Body weight 10 25.6 0.9 26.0 240 265

Head length 10 39.3 0.5 39.5 38.5 39.8

Tarsus length 10 28.5 1.1 28.4 27.1 29.9

Wing length 17 85.5 1.5 85.3 82.7 88.0

Tail length 17 61.6 3.0 60.8 540  66.0

Female Body weight 17 25.0 1.7 24.5 22.8 282

Head length 17 39.3 1.2 39.3 37.1 42.0

After Second Tarsus length 16 27.8 0.9 27.6 26.2 29.7
Year Wing length 22 90.6 1.9 91.2 87.0 937
Tail length 22 71.0 4.1 72.0 62.0 78.0

Male Body weight 22 26.1 1.0 26.5 239 278

Head length 22 39.1 1.0 393 37.3 40.6

Tarsus length 22 28.5 1.0 28.5 26.1 30.3




