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Abstract : In this study, total mercury (THg) of Black-tailed Gull (Larus crassirostris) eggs laid on
Baengnyeongdo, West Sea of Korea was analyzed in order to compare the THg concentrations of
eggs depending on egg-laying order. The first-laid eggs (mean + standard error, 2344 + 11.2 ng/g
wet, n=18, t=8.4, p<0.01) significantly had higher THg concentrations than the second-laid eggs
(182.8 £9.1 ng/ g wet, n=18). Also, the first-laid eggs had higher values in biometrics (length 63.10 +
0.49 mm, t=2.4, p<0.05; width 44.51 + 0.19 mm, t=4.3, p<0.01; weight 65.53 + 0.87 g, t=4.2, p<0.01)
than the second-laid eggs (length 62.37 + 0.40 mm, width 43.55 + 0.17 mm, and weight 62.48 + 0.72
g). These differences might be attributed to the amount of food eaten by females relating to males’
courtship feeding pattern (males increase courtship feeding rate before the first eggs are laid, and
decrease the rate following the laying of the first eggs). Moreover, the lower food intake of females
could diminish the quantities of egg albumen that contains a protein binds to most of methylmercury
during the period of egg production. Therefore, it is necessary to consistently apply one of egg
selection methods (targeted selection (the first-laid egg or the second-laid egg), random selection,
and etc.) in one nest for ensuring comparability of mercury concentrations among monitoring sites

and monitoring years.
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Figure 1. The location of Baengnyeongdo as the survey
site



(c) Nest tagged with specific number

(d) Marking egg-laying order

Figure 2. Black-tailed Gull and the tagging & marking method

—E—&H/\]E—J 90 % o]AF0] 200 um o]
T2 #4339 tH(Rudel et al,
2008), & AFolAs S SAS ol =
74 T2 g RE(F 96 %) S HEr
(Methylmercury)o] ZFA|8}7] Wiizo]l $4-25 HE
$0.0] A F2A Z=A5FATHAckerman et al, 2013;
2016), T4 AL W& o]-8sto] oF
0.05 g9 A BE 4254 7] (SP-3D, Nippon
Instruments Corporation)o] 2 & F < 3} ¢
350 C(4min), 700 C(6 min) ZANA =5 A
sttt T2 w48 H7Hl+= Sodium carbonate
anhydrous?} Calcium hydroxideE 1:1(w/w)& &

33t HG-MHT9} HG-BHT (Aluminium oxide
anhydrous)& 750 CollA] 4417k 79 A 2] & Al-g-3}
Ath T #2EAES A% A=de= SRM
(SRM 2976, Trace elements and methylmercury
in mussel tissues, NIST, 255 % : 61.0 + 3.6
ng/g)< ol&atqlet, F4g A ZFEAH7MY
o &2 A=, YA SRMe| =2 10 ngdt
20 ngo] H=& FZEHNS HrlstolaL, 727 3uks

Attt 2 A2 2144 (1?) 0.9977= 4] uf
-5l aL, HAETHA(LOD)2 A etA(LOQ)=
247} 10 ng/g¥t 30 ng/gol ¢t (Table 1), HE=
(accuracy)?} AU = (precision)= 27+ 101.6 %2}
13.8 %R, SRMZ 53] A8t A3 60.8 + 1.0

40 mz

N

Table. 1. The results of linearity, LOD (limit of detection), LOQ (limit of quantification), accuracy, and precision in total

mercury analysis
Linearity .
LOD (ng/g) LOQ (ng/g) Accuracy(%) Precision (%)
Range (ng/g) 2
30 ~ 625 0.9977 10 30 101.6 13.8
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p<0.05). @74 (width)&= A WA %o B+t 44,51 +
0.19 mm, & WA &o] 4355 £ 0.17 mm=Z =4
O {o3t AolE HYtH(Z n=18, t=4.3,
p<0.01). Z " (fresh weight) T3 A HA Lol
Bt 65,53 + 0,87 g, T A Lol 62,48 + 0,72
gl & Yeton SAHOR {235 2to]7} et
W (Zh n=18, t=4.2, p<0.01).
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(0]
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A Aol M e T oGS g2 FAOA A HA &
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172 em?) <08 o7 A Fol Skl B gt
1} Qlt}, Ruiz et al, (2000)0] 2#|<12] Ebro Delta
o A Audouin’s Gull (Larus audouinii)®] AFgt<
A ZF B2 (yolk)e} 22t albumen) 2] F-1] #3E

I oJR M (simulation analysis)$t A3}, AlgkeeA] 7F

(a) Egg length (b) Egg width
64 45 -
= 63 - = 44 -
?E | s E '
2 Te2 - = " 43
61 42
1st eggs 2nd eggs 1st eggs 2nd eggs
Laying sequence Laying sequence
(c) Egg fresh weight
68
- 66 -
=
= eG4 -
2]
= 62 ‘ !
60 ——— T |
1st eggs 2nd eggs

Laying sequence

Figure 3. The comparison of biometrics (length, width, and weight) between first-laid eggs and second-laid eggs of the
Black-tailed gulls breeding on Baengnyeongdo in 2016
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Baengnyeongdo in 2016
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WA= 3 A 4(0.65+0.32 ug/g dry), F W
7 2(0.50+0.26 ug/g dry), Al 74 2(0.41+0.25
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HeA 2 F4E e HuogA = A "R &
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audouinii)®] AFoA YA = YO 2 FE7}
Ul W & Hot A2 wrhal Hagh HE 9l
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