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Fig. 1. The study sites in Mt. Halla (A, Yeongsil site; B, Eorimok site; C,

Kwaneumsa site).
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Fig. 2. Variation of temperatures of each site in Mt. Halla during April-June

in 2009-2012.
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Fig. 3. Comparison of the first egg-laying day in 2009-2012.
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2010). £ AFM = wAFo Atgtd Exep e wAAE e o= 1mEv}
Lol AL E AEA 77} ZojA e Aoz YEgo 2ol #SAHC)S o
=B HzArddo] Finirt =ojAe Aom yEEa, JHAA)NAE E
T2 8 A YERtH(Table 1).

Table 1. Comparison of first egg-laying of each site in Mt. Halla, 2009-2012

Species Year Kwaneumsa Eorimok Yeongsil
p (C, 600m) (B, 900m) (A, 1,300m)

2009 04/01 04/10 04/25

Varied Tit 2010 04/11 04/16 04/27

(P varius) 2011 04/25 04/30 05/09

2012 04,08 04/18 04/26

2009 04/13 04/13 04/28

Great Tit 2010 04/07 04/06 04/25

(P major) 2011 04/24 05,02 05/10

2012 04,08 04/18 04/27
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3. IS SXI0|8E

2009 F-E 20129 7bA] 4d kel RARA G Q1T FA|o|EES HAunw
(Table 2), ZAAGE AFFT A &EL ZZ10](p>0.05), A (p>0.05) EF
ApolE Holx erokrh AEW AFFAlEEE LE1o|(p>0.05), ¥ (p>0.05)
B zto]lE HolA gkokth wAe] EUte Y ARE At Fol wE o

$8S AT Aa, 2Ewels wA el Aok ¢t Ao Uekd

Table 2. Numbers of used artificial nests and rates of utilization

Varied Tit(P. varius) Great Tit(P. major)
Year
A, 1,300m B, 900m C 600m A, 1,300m B, 900m C, 600m
2009 9/48 11/48 10/48 7/48 16/48 14/48
2010 6/48 7/48 13/48 5/48 12/48 10/48
2011 12/48 19/48 9/48 14/48 12/48 12/48
2012 8/48 9/48 11/48 4/48 11/48 13/48

20121 WA FE o] 8 A= ZAANY A oA LEuko] P. varius7b 287,

20090l = 8470 QAFTA A wAlFo] WA A =7F A= o]lF o EHo
Mz 3B Q1FETAE ol &35t 7MY Be Aoz vEhgta, #EAbel A 267,
FAol A 23719 Q1T A A WAo] #EFH AT 2010l = 879 AT FA
oA W2l o] Folxom oo 36/ AFHFAR HF Woki, thLow
oAbl A 2970, Aol A 22709 QlEFFE A olA WA BATH A H 8 sk
2010). 2011l = 86709 & TAE o] &3dte] WA GA=H, & 4¢3

w



Aol QFEAR b whN, goR A 300, BeA B ATEAE
ol g3ttt 20129 8719 AFFANA WAl ol FolHH, A 3z
o Azpehe EA LA AR b BRow, od 314, 94 2249
AFFAE o] g3 Ao Uehdth(d 5 2011).

# ol 25 AAE weistel QFEAolgel N FYL
ool Aol A, mEW, AEW P A Fol e AFEA]
UEA gtk olel @ Ase =S LS T 87 0] WEH A9L
2AAGoE ARG, AR AR 2 2

ke

[= [

4. shifj Ak

2009 7 2010 ZAFel A & 1 %(2009d #ABeF F7F L% (20101d of 2
HelA 7 wkoy Axd Zpol(ZEure] p>0.05; WAl p>0.05)= LEFUHA]
S krh (= Hed 3okl 2010). 2011 APl A &= wbe am=(HFAPOA 7 B
gkout, wEHpolel WpA B ARG Fol7k AFol= YERUA 2gkal
(p>0.05), &H¥ Zujrtgtes FEdo] Ht 6.23x1.470(Table 3), =Rl H

8.2+2.57)(Table )= 2% Afo]E HATHp<0.05).

Table 3. Comparison of clutch size of Varied Tit in 2009-2012

Varied Tit(P. varius)

Year

A, 1,300m B, 900m C, 600m
2009 5.7+1.0 5.8+1.4 6.0£0.7
2010 45+1.0 6.0£1.5 4.6+1.3
2011 6.5%1.2 6.0£1.6 6.3%1.1
2012 5.6+1.4 6.5£1.0 6.2%1.0




Table 4. Comparison of clutch size of Great Tit in 2009-2012

Great Tit(P. major)

Year

A, 1,300m B, 900m C, 600m
2009 77+14 9.2£2.0 10.5+1.4
2010 7.8+22 8.9+1.5 8.4+1.2
2011 8.3%1.6 7.4+1.7 8.9+1.1
2012 10+1.4 9.3£2.1 8.7£2.0

20129 2EEtolo] AR E ghujbgkeE ApolE HolA @ton
(p>0.05), BHAl o] ZARA AR g abeks A zpol 7t LA TH(p>0.05). WA A
A9 wE FHAE v Aoz FlE A THp<0.05).

2009 5E 2012974 49 7 A RS Fgsle] A3 A3(Fig. 5, 6),
A= Aolo} 7t Fo 2 zARAGE Zole A L(p>0.05), A

ZAA G g T Aol e Ao® YERTHH(p<0.05).
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Fig. 5. Comparison of clutch size of Varied Tit in 2009-2012.
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Table 5. Hatching success rates of Titmouse in Mt. Halla, 2011

Kwaneumsa Eorimok Yeongsil
(C, 600m) (B, 900m) (A, 1,300m)
Total
Varied Great Varied Great Varied Great
Tit Tit Tit Tit Tit Tit
No. of eggs
Hatched 33 66 63 57 65 93 377
No. of eggs 57 105 114 89 78 117 560
Laid
Hatching 57.9 62.9 553 64.0 833 79.5 673
success(%)
Table 6. Fledging success rates of Titmouse in Mt. Halla, 2011
Kwaneumsa Eorimok Yeongsil
(C, 600m) (B, 900m) (A, 1,300m)
Total
Varied Great Varied Great Varied Great
Tit Tit Tit Tit Tit Tit
No. of eggs
Fledged 31 66 63 57 65 93 375
No. of eggs
Hatched 33 66 63 57 65 93 377
Fledging 93.9 100 100 100 100 100 99.5
success(%)
Table 7. Breeding success rates of Titmouse in Mt. Halla, 2011
Kwaneumsa Eorimok Yeongsil
(C, 600m) (B, 900m) (A, 1,300m)
Total
Varied Great Varied Great Varied Great
Tit Tit Tit Tit Tit Tit
No. of eggs
Fledged 31 66 63 57 65 93 375
No. of eggs 57 105 114 89 78 117 560
Laid
Breeding
s 54.4 629 55.3 64.0 83.3 79.5 67.0
success(%)




20124 9§ A P3H FE(71.3%; Table 8)
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st = JtH(Table 10).

Table 8. Hatching success rates of Titmouse in Mt. Halla, 2012

Kwaneumsa Eorimok Yeongsil
(C, 600m) (B, 900m) (A, 1,300m)
Total
Varied Great Varied Great Varied Great
Tit Tit Tit Tit Tit Tit
No. of eggs
Hatched 58 97 45 75 11 27 313
No. of eggs 69 114 66 105 45 40 439
Laid
Hatching 84.1 85.1 66.2 71.4 24.4 67.5 713
success(%)

Table 9. The Fledging success rates of Titmouse at Mt. Halla in 2012

Kwaneumsa Eorimok Yeongsil
(C, 600m) (B, 900m) (A, 1,300m)
Total
Varied  Great Varied Great Varied  Great
Tit Tit Tit Tit Tit Tit
No. of eggs
Fledged 58 97 38 73 11 26 303
No. of eggs
Hatched 58 97 45 75 11 27 313
Fledging 100 100 84.4 97.3 100 96.3 96.8
success(%)
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o A 25 A (natural nest)2} €15 A (artificial nest)?F AWEE

A A=A YeERG AbE 7 A 9HKing et al. 1999; Zanette 2002),

Fledged
No. of eggs
Laid
=

a

No. of eggs

Breeding
success(%)

O
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Table 10. The Breeding success rates of Titmouse at Mt. Halla in 2012
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<summary>
Breeding Ecology, According to
Altitude and Temperature Variation

in Titmouse

Dong-Min Kim
Major in Biology Education, Graduate School of Education, Jeju National University

(Supervised by Professor Hong-Shik Oh)

This research was carried out from March 2009 to July 2012 to
explicate the height change based breeding—ecological characteristics of
Titmice that were breeding in the artificial nests installed in the Halla
Mountain. The first egg-laying day was delayed as the height of the
area under investigation increased, and it turned out that the decrease
in temperature due to the elevated height had influence on that delay
(p<0.05). Generalizing the annual results of the analyses, we see that
there was no significant correlation occurring between the average
temperatures and egg-laying days in the breeding season (April™June)
(p>0.05). The rate of artificial nest use was not different among areas
and among Yyear, but between the species, Parus major and Parus
varius. There were differences in clutch sizes among species (p>0.05),
but no differences in heights and years (p<0.05). The hatching—,
fledging—, and breeding—success rates were 67.3%, 99.5%, and 67.0%
respectively in 2011, and 71.3%, 96.8%, 69.0% respectively in 2012, from
which we can tell that the fledging—-success rate was high but the
hatching— and breeding—success rates were similar. Though we confirm
that temperature changes due to height differences had influence on
breeding periods, but we cannot identify a significant correlation with
other breeding—ecological characteristics. Thus, in order to more
precisely explicate the influence of temperature changes due to heights
on Titmice's breeding, long—term research is needed in terms of the
investigation of microclimatic factors and food resource.
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