KJEE 52(2): 143-150 (2019)
https://doi.org/10.11614/KSL.2019.52.2.143
ISSN: 2288-1115 (Print), 2288-1123 (Online)

Original article

S5 $X 259 EHF 24 Y B IF
39 Z2E2o Y A4

‘A AR, AT S A e T A7) &)

Application of Standardized North American Marsh Bird Monitoring Protocols to Survey Inconspicuous
Marsh Birds in Korea. Sang-Yeon Lee'? (0000-0002-1117-6808) and Ha-Cheol Sung>* (0000-0002-7494-7446)
(*Team of National Ecosystem Survey, National Institute of Ecology, Seocheon 33657, Republic of Korea; 2School of
Biological Sciences and Biotechnology, Chonnam National University, Gwangju 61186, Republic of Korea)

Abstract  Although inconspicuous marsh birds are an indicator of marsh health, there is little understanding
of their status and population trends due to their behavioral characteristics and lack of reliable survey methods
in Korea. We applied the Standardized North American Marsh Bird Monitoring Protocols (SNAMBMP) already
validated in North America for effective survey of the marsh birds. We selected 29 sites with emergent marshes,
rice fields and riparian forests in Seocheon-gun, Buyeo-gun and Gunsan-si. We conducted the survey with
a combination of passive 5 minute point-count and vocal survey method (30 seconds call-broadcasting + 30
seconds silence) that was targeted eight species 2~7 times/site from March to July 2017. Four species, Brown-
cheeked Rail (Rallus indicus), Ruddy-breasted Crake (Porzana fusca), Watercock (Gallicrex cinerea) and Greater
Painted-snipe (Rostatula benghalensis), were detected at one site respectively (naive occupancy rate =0.035).
Vocal survey method with conspecific call-broadcasting provided better on Brown-cheeked Rail and Watercock
than the others. We suggest a combination of passive point-count and vocal survey method like SNAMBMP to
monitor inconspicuous marsh birds at nationwide scale and collection of sound files through recording of the
entire process during the survey.
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4] 2RI 223 4 2HE U
FEZ EAQ 253 27 HFE Tt (Burger, 1985;
Eddleman et al., 1988; Gibbs and Melvin, 1993; Lor and
Malecki, 2002). o] &2 54 W ot 4 255 44
st A AEA Y aapavRbo|R} A9 ARAEE o
BUlE= A& AEY= EF3F3 (Conway, 1995; Lewis
and Casagrande, 1997; Adamus, 1998), =4 5] ©H|2l
Wetlands International (2019)0] 27kt A AlA A HAZ
A X (Waterbird Population Estimates)= &2 7|+ 3%
ol RE 7185 A = A2 & dEA A &
o} ok, o] 50] A3 sh= AARIQ SA7F R s &
ofgoll wt Aaska )l Aol2tal 4T Eolth(Tiner
Jr, 1984; Dahl, 1990).

olo} e eEY 44 229 ¥X| L F/717] 9
3 AtEE ol 24 S ol &7 A (oI5t &
Az Aot} Tango et al.(1997)2 =522 A7 AH
2AP o] HIg) SAH2AMES 0] 8381E %% Least Bittern
(Ixobrychus exilis), Black Rail (Laterallus jamaicensis), Vir-
ginia Rail (Rallus limicola)?] BA] &0 71 9135}
92, Lor and Malecki (2002)= American Bittern (Botaurus
lentiginosus), Sora (Porzana Carolina)® BA] 2&0°] $7}5t
Aoz Husgoh 28U 253 A 2F 257 242
Apglel) wHesHe AL ohn, SAzAo] Al Ao
2 dHA e FE2AE A wt Al714, A gA ez
H2}7} HAYS 4= Qlth(Gibbs and Melvin, 1993; Conway and
Gibbs, 2001; Royle and Nichols, 2003). 3 H = 24 A}
wol Wa7lo] B89 7 NAle] RRA S v 5
Atk= o] A7|1=a Stk (Kerlinger and Wiedner, 1991)
webd, £EY 44 2ol AR 24 S8 7129
AP B AAEAEE 088 AUA SAEAPIS
o183 AAX) it A= e A77h AaEolof gt
(Conway and Gibbs, 2005). o]o]l T3] £u] ] HoAE= 1999
d AREAT SRS SAl0] Saeks gAY
F EZ(Standardized North American Marsh Bird Monitoring
Protocols; SNAMBMP)©| 7= 131, AR 71R] Ho] 4 o9
T8 §A4 A A Ao EN 2578 A 27 8%,
MAE B D T BAY ol 3 AEet 24 A
2 = o] 24| o|upR|SkaL ¢Ith(Conway, 2011).
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S AR Rojd, AE 2AAE
AZg o]-&ste] HpalEo] AAsh=
o) % Fd (EHR)E BIRS =, Y (HEUF (Salix
sp) 3D A9 FHeE AR WEste] J2AT &434
845 W3 F JF 29709 A A F2 5 h(Fig.
D.old, T A4 FHof 270 o] A+ XS AATE
Btole 55 A RS HAs] fal A 7 ol4 A
2 & Z 4 400 mZ AA3}FTH(Conway, 2002).
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223 =A%t BRA| Ao £35}1(Gill and Donsker, 2019),
A3 AZAFATH ZAH2006~2012) 25 Hof Axfol A
203] m|Rte] #Ek 7)1 5o] Q= HERT| (Porzana pusilla),
S =REE7) (Rallus indicus), St=557] (P. paykullii), 4]
EBIALE (P. fusca), B5F7] (Gallicrex cinerea), SAI%E
8 (Rostratula benghalensis), @23 227| (Ixobrychus

eurhythmus), B S5 7] (Amaurornis phoenicurus) 8&<
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Fig. 1. Location of the survey points where Standardized North American Marsh Bird Monitoring Protocols were applied in Seocheon-gun,
Buyeo-gun and Gunsan-si. The survey points consist of emergent vegetation marsh (right up), rice field (right middle) and riparian

forest (right down).

S84 589 BARAMT} 859 SAJEAH (8 species*1
min/species)& 2} §lo] T = =T A WY =Z=2
el ZEYo]E (Goldwave v6.31)S o]&3lo] shte] i}
A= AZtstitt(Fig. 2). ol 42 A A= Allen er
al.(2004)9] AFATRE Faste] JFog 22 ~8E
$XZ 02w g3yt

3. §IX| ZAt

201749 3E5H 7E7HA] oA (4= 302 A~ Ee 2
FTGA~LE 302 F) ANHHE SHeE AY & Bt 34
3] (range 2~7 times), & 983 AR ZALE AAIATH 2
T7F 244 oY Y FAS o] EstERE BE @A AL
= A Wiz ZAASHA] ¢har, 7Rt ol A o] FofF T, A
2E 24 g2 AntEE (Samsung GALAXY GRAND)
1 A3 7 (Logitech X300 Mobile Wireless Stereo Speaker)
£ EF 52 (Bluetooth) Al o2 AZste] RjAatglon,
ol AuA AW I me] SFE 90dBo] HEE A3t
(Conway et al.,2004). @R ZA}L A] 3l £ 23 EF31A
U Aol olsf e 'A 2TE 8RSt 7|22l 24
A @A, A, 25, $%, %)= SNAMBMPOJA]
AREShE 71E FARARR FAS At 715381 (Fig.
3). ojuff A o] A 2AF XA A HREH S
785 o] %ol A A FIIA Y FHA] 7|52 14| ¢h=

AL Yo 2 319 om (Soehren ef al., 2009), T, o]& L
7oA o] AT k2 EA 3P (e.g. aggressive call, territory
behavior)o] T&HH FLo= AT AR 7|Es59
gHH, A A 9 O E 253 4 2R (eg. AEH
(Gallinula chloropus), B3 22}7] (Ixobrychus sinensis))
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9Fst PRESENCE v12.10 (available from https://www.mbr-
pwrc.usgs.gov/software/presence.html) 2 13- o]8&3}
o ZZFe] AL 7P £3/H|&H (presence/absence) A}t
£ W42 3k 28 (y ()p (passive), ¥ ()p (conspecific), ¥ (.)
p (heterospecific))@t T2 22 (y ()p (.)&] AAICc (delta
Akaike’s Information Criterion corrected)®} w (Akaike’s
weights), d(occupancy rate) S AHE3IFTE AAICCS =
E29T4 ok ATE A1 @ Wl BAL Bl
7] $I% W7k BB A (Sung er al., 2006), B AT HE
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Fig. 2. A sound file for survey of the inconspicuous marsh birds created using Goldwave v6.31 program. The front part without wavelengths
is a five-minute point survey and the back part with wavelengths is a vocal survey of eight species, Baillon’s Crake (Porzana pusilla),
Brown-cheeked Rail (Rallus indicus), Band-bellied Crake (Porzana paykullii), Ruddy-breasted Crake (Porzana fusca), Watercock (Gal-
licrex cinerea), Greater Painted-snipe (Rostratula benghalensis), Von Schrenck’s Bittern (Ixobrychus eurhythmus) and White-breasted
Waterhen (Amaurornis phoenicurus). For each species, the English and scientific names are based on Gill and Donsker (2019).
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Fig. 3. Example of a completed datasheet for inconspicuous marsh birds as part of this study modified from Conway 2011.

AAICc7} 2.00 B|gho]| 1, @7} 71 =2 =dg Ao »
92 B35} T (Bunham and Anderson, 2002). E3, ¢ =
AA A AY S AARE dF dFol Ha 13 o &
A= A G2] ¥]-&2l naive occupancy rate2}e] B|WE E3|
SNAMBMPE &3 4% 39 T2 BAE 7HsidS +
A3}tk (MacKenzie et al., 2002).
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Fig. 4. Species detected by SNAMBMP, Brown-cheeked Rail (Rallus indicus, left) in the hemi-marsh, Watercock (Gallicrex cinerea, right)

in the rice field.

AA 2978 A9 F 17] A QoA 447 H 59 Z27HA] HA =
Rom (Fig. 4), 1 X HL F-5 (Typha orientalis)2 BF
71 oRYAE 11 Foll 3Gt =1y (Cicuta virosa L.)
2 749 A9 FHY SRt gRE IRERT=
20A 2 BARA A E 55 olF(AERTIANS)Y &
QAZAL A2 B A FA = QU £3], LARRE £E B9
Al song= SHAY A& £31 £7]& Boldt BE5E50] R
o] o] Ao F71AQl LA o] R A THsAdol U
Ao R distg oy, 59 T4 o] T2 = TEEHA Yottt
HER7AFES AA 2970 AF F 170 A G A 4L
HRERoH, G A G2 2 (Phragmites communis)7}
S8, oluE FEH O MEURT} HEA s SHs=
o FE Y shHEA ot FAE HER7IARES /1A
2 BARAF oA "gAE Yo, 551 o]FY 542
Ab 7oA ETE BRS-E Ho|A] §gton, T o]Fof&
A=A ot
571 AA 2970 A F 174 XG4 7ol HAE
o, 3 AP HAPHQ =22 FAH Ut A
H71= 3 A2 VAR 559 SR F1lA
oA APeR dote vhgof sl &= o (Fig.
A
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[> i 32
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), AARAL 34 o]F9 SAARAF FR A= HHESHA
S3ATh AA gl g g7t A&HoH, AdrEdE o
A sl s A= B2 2HE FHE W =
3] gAE 571 HAEIE 7ol ok

SAERE A 297] A T 1] A HolA sEf =A
How, g A9 A7t sk g ez 5
A2 10em Y2 &A FAIHIT A FAE TAE=S
© A A= VAR 559 S42AF A3 oA 2317 A

o g2 gofel 28|13 (hovering)dtH, songs ot= & 2
3t W3- B ok, AR RAL b 0] F Y] S XRAL
ZrollAe BAERA] g9kt SAE Q9 upRZIA| 2 11 o]
A FAEA] gotet.

QA BRI} HERIE, B3], B E 47

£ AFolA A EUoY, BE AA A5 AF F 17
ATt EHFH L ER naive occupancy ratew= 0.035
2 Fdsith. BE 2dE 2R AAICcS o AT
21, AL ER7IY FR719 A9 AAICc7} 2.00 v]RE
o)1, w7t 7 & 4R (A ERT 06831 2]
=0.8393)9] = (y ()p (conspecific))Q] T SR}

£ ol vgf anA Aoz Yt B3 2E 2
g 9] $°] 0.0352 naive occupancy rate@} x}o]7} gl Ao
2 u|Fol2 v AiAERI|e BRI HASHE Hol
X SNAMBMPE A8 79 BAI2t 7h540] 4ko)
thar 8 2> QJth(Table 1).

oloh ] HERIINED} BAE A A AAIC] 9
o APAL Tebet 4 Qout, RE BEe] AAICT} 200
ojRto|m, o] Zpol7k 2] 7] Wil ol&S HAIsh=t
ATHQ wo] B9IIA] AT 4 AT FoluTE 2
£ md9] $o] 1.0000]2H= -2 SNAMBMPE Al3jgt &
LolA] HERAAED SAE QS AR B3 AP o
ol BA7F A9 HA Y= FUA AASHA] b= AUA
o thgt F&o] E7Fse= m|gtth(Table 1).
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Table 1. Model selection statistics for three survey method models and one without model fit to four species data.

Model by species A AlICc [\ 0]

Brown-cheeked Rail (Rallus indicus, 0.035%)

1(.) p(conspecific) 0.00 0.6831 0.035

Y(.) p(passive) 2.80 0.1684 0.035

() p(.) 3.81 0.1017 0.035

1(.) p(heterospecific) 5.36 0.0468 0.035
Ruddy-breasted Crake (Porzana fusca, 0.035%)

P(.) p(passive) 0.00 0.3445 1.000

() p(.) 0.20 0.3117 1.000

1(.) p(conspecific) 1.39 0.1719 1.000

(.) p(heterospecific) 1.39 0.1719 1.000
Watercock (Gallicrex cinerea, 0.035%)

1(.) p(conspecific) 0.00 0.8393 0.035

P(.) p(passive) 548 0.0542 0.036

(.) p(heterospecific) 548 0.0542 0.036

() p(.) 5.55 0.0523 0.036
Greater Painted-snipe (Rostratula benghalensis, 0.035%)

1(.) p(conspecific) 0.00 0.3445 1.000

() p(.) 0.20 0.3117 1.000

P(.) p(passive) 1.39 0.1719 1.000

(.) p(heterospecific) 1.39 0.1719 1.000

A AICc is the difference in AICc relative to the model with the lowest AICc, w is the Akaike weight that models are ranked, higher weights indicate more
powerful models, ¢ is the estimated proportion of sites occupied, *is the naive occupancy rate.

% F=9 AHeol 003501] =
sttt o] 5 A E
71¢} ER7AMN TF = 0—1—}‘]'7]' aAAQl 2AL ‘%“ﬂ?%
S Folg 4= 9J3lth Conway and Nadeau (2010)°f w2
B 219 253 $4 27 1352 g 22 SNAMBMPE
A3l Ay} nE ZE0] AR ZRAL E7F B o] SARAL
7o) ul3) BE ARAL TN Be @ AR} B
Sl e £ 57 il T YR 3
AN SAZAE ST A Now e 5O 248
A B2ol ZHAIE Aol AT AR wetac)

SHE, HERAET BAEAL B Aut UE Hof
Fogt AR =dd 4= ¢t} Virginia Rail#} Sora7} 2
AZQl HA7]o] EUsE7] Helle AY FAHA gethe

712 (Glahn, 1974)3} 71X 2 o] X9 B35l 7|A
2 gdE o|HY 2 257 §4 2F 550 23EH
sielebs Zohh H7e] ©) A7lol Holt e Rehm
and Baldassarre (2007)9] 7% 4€3E 7€71X]] RA} 7]
7t % American Bittern¥} Pied-billed Grebes (Podilymbus
Znbo]| &x]go] F9FH B, Virginia Rail#
dhof] FA&o] #¢d AR 71850 §)

podiceps)=

Least Bittern2 &

o 2 dFNE A=ER7I7E 487 59 27HA] ©A
HE W, 571 74l gREHo A]7]¢] 1}017} A
o} w2t SNAMBMP 2§ A] thAitgol met 7|17k
SHA A7stE] HEEA] 23] o]Fe] HHE 2AE —rEEO}t A
o] " Q3|t}(Gibbs and Melvin, 1993; Siegel et al., 2001;
MacKenzie et al.,2002; Conway and Gibbs, 2005).

2 dFe 2538 54 2FE A7) A =He A
HAY *IEE’H a0] Qlelo] AR A Hof At 35t H
vl & et 01%‘33? F7HA =5E F4& ARSHThL

Lot S 25 ARFES) ko2 Be BEI B
AR S SAE BT B AT L9 k. Ffo]
L S TMOE B A 24 AR (IR AR 2N,
ATWSEAZA o] £BETL AT, LEY $7 =

2 dres @ 24 A0l W2 ohsel 91 ek 2t

A SNAMBMP HHA19] ZA} A5 AL 712 423519
FA7E ZESE AGoAE o] A PHE AFHoR 5
Fot=s o Sulol Aske 23 41 279 F <
HEe gt Al Fdd whete] digel 2 4 e
oty FAUETE SNAMBMP 4] 2§ A 282 24
23} 37| fsiAe SN 2 ot 54 o
g @ 5}A|uk, Elglo] HE3} Algo|th 220] &4 Y] &

2 9lal de] Mg TL 45 (song meter)s 4] ¥
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Vg Aoz Bgse £5H 47
YA B kS SIS Ao YA &
HEAPES WS BAY 25 44 ZRE AL

2o 29 Z2EF (Standardized North American Marsh
Bird Monitoring Protocols; SNAMBMP)& A& o2 7
Lottt 1 A, A=HER7] (Rallus indicus)?t 21E&
BI\AV& (Porzana fusca), 557] (Gallicrex cinerea), A}
=8 (Rostatula benghalensis) 4%°] TR E AR, H4+&
o] Wj-¢ & AH= 4T3 A% AL es HHE

chil, AEAERTI0 B B9 FFY S4L 0§
s 24} o] T upye] Hl3) Eabdolet AL 9l
T & etk Fhel NS L5y 44 289 F 9

MEe S @ AN AA Tere gIsiAE Aehe
4 ¥ng gxom o A% w90 AYA 24 A4 A
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Akt
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