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Concentration of Trace Metals in Tissue of Several Animals
Living around Syowa Station, Antarctica

Sakae KArRAsAwA* and Masao MiIsHIMA**

Abstract: Concentrations of trace metals in the pectoral of Adélie penguin
and south polar skua living around Syowa Station, Antarctica were determined by
atomic absorption spectrometry using flame or graphite furnace atomizer system.

The results of analysis revealed that the concentration levels of cadmium, cop-
per, iron, manganese, lead and zinc in the pectoral of Adélie penguin were ranging
0.003-0.021, 2.3-3.5, 192-199, 0.18-0.53, 0.014-0.053 and 10-30 ;:g-metal/g-dry
tissue, respectively.
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Table 1. Data on examined individuals of samples.
B o Samplei | Capturing 'Rostrum! Tarsus | ng :l‘ail ngght
Species | "No. | Date area | 5% “(mm) | (mm) (mm) (mm) (g)
— ‘ ? J ; : ’ : i :
Adélie 1 Nov. 11.'74 Ongulkalven Male | 32 | 47 164 9 @ 1733
penguin | | | i "
” 2 Dec. 31.°74 , Male 32 25 220 145 3406
” 3 Feb. 28.°75 r Female' 32 | 38 | 202 8 1667
” 4 ; ” lFenuneg 3030 | 210, 134 3422
South polar 1  Jan. 28.°75 East Ongul Female 47 = 67 | 416 150 | 1288
skua . Island | : : : |
” 2 Feb. 13.°75 ” ‘Male 49 = 66 | 391 141 1209
P 3 Feb. 23.°75 ’ \Female 49 55 | 400 150 | 1469

22. AEBIUEKE

2.2.1. EEREOFHW

E#SBERIL, T-XT 100 pg-metal/m/-H,O OEEICHAS L, ChoEEFERE L.
BRFEREERT 210HC - T, MK THEEBECHRL AV Fo0BRESREE
By, EBAFEHBIILO2H - T, DHEBEORESRMEOHS, BEROIERLHUNC
HEA 4 v OBRGFEDOREL L THV 7.

BH¥ED F 3y ol Ak V2w 4 (CdClye2Y, HO) 203.1 mg ##tiA 100 m/ (= FEfR
L, ch&iEf (1499 T 1l ic Licb e FEicT 5.

EHEFIAT : MARRMEIBH (99.99%) 100 mg #75EE (1+1) 10m! iFfRL, &L T
SR ETTCERE L e bifiAL VT 100ml 2 FHR$T 5.
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BRI BRIABRRMESELE (99.9%) 100mg » i (1+49) HMELI. =D
B EH L CERZRILYEY T CHRELLEOD, MAKT I CFRLALOYEREKE L.
B~ vy v BR: B=vHvEEH Y v A (KMnOy) 287.6mg 2#8EFE L, #AK 11 F
T 5.

BN 120°C, 24 BEHIE Lol [PB(NO,),] 1599 mg * A& DOHifE (1+99)
THEBLIDDL, KTt 11IHFRT 5.

EUEHERGR: BACRMESBHES (99.9%) 100mg ¥ VEDHERE (1+1) THEMRLCDODL,
fikT 11 2HRT 5.
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+— FLA-20 BlAffEIeTHEM L.
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Table 2. Analyttcal condmons of atomic absorpnon spectrometry ( ﬂame)

) Iron ‘ Manganese ! Zinc
Wavelength (nm) 248.3 279.5 213.8
Lamp current (mA) 6 5 : 8
Slit width (nm) 0.18 0.18 ’ 0.18
Air pressure (kg/cm?) , 1.5 1.5 ; 1.5
Air flow rate (//min) ‘ 6.0 6.5 : 6.2
Acetylene pressure (kg/cm?) ‘ 0.4 0.4 : 0.4
Acetylene flow rate (//min) 1.0 1.0 ' 1.0

x 3 ETUOLE (BHY) oWESE

Table 3. Analytical conditions of atomic absorption spectrometry
(graphite furnace atomizer).
Cadmium °~ Copper Lead
Wavelength (nm) 228.8 324.8 217.0
Argon gas pressure (kg/cm?) 0.7 0.7 0.7
Argon gas flow rate (//min) 4.0 4.0 4.0
Drying voltage (V) 0.6 0.6 0.6
Drying time (s) 30 30 30
Ashing voltage (V) 1.6 1.6 1.6
Ashing time (s) ; 15 15 15
Atomizing voltage (V) é 4.5 6.3 4.5
Atomizing time (s) | 3 ‘ 5 3
Cooling time (s) 30 : 30 30

3.2. &£&EFERHEORIAE
BRI L7k 20~50g %,
TRt KR KAL R E A VT,

{b#, 6N fififik Sml %Nz, —HKE LD HiR< TR L TEHEME L.
ol
BB HT AR R &

MK Z I L B IREAR VR LD, ik Tc—EEL L
<~ pH3S5 ik Lic. 0L 5 C LTHRAERY, 4k

BTALEE DA 2 K 1 iR L7,

33. WM F &
3.2, THEGBABZHRE L3RS, 25%
BE7 v T =7 A

HEi b ¥ THEEH

1I0m/ 2Nz 7-ob, 2N 7o ==7TpH8 2%+ 5.

BB LLLOLERT L. Wi
D 300W, EESRpiE 3!/min, 8 RFHICKIET 5. K

G, DR

IN7vx=710k

s=vEET7 v E=wv o 10ml B L0 40%

Al g - i 3 TR
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Sample

Freeze dry and ash
| + 6N HNoS

Decomposition
and
concentration on hotplate

Concentrate to a few ml
+ 0.1N HNO,

Concentrate to a few ml
+ Pure water
Concentrate to a few ml

|
pH adjust with NHgaq(pH=3.5)
|

BR ¥ZEEkK (HBEF
BL, 10% oxFLr o FF -3 Vg
Fr Yy 10ml, xF4A Y7 TFAestb
vioml &z T3 HRIERE S5 L, LiXH
CHELTZMHO LT LIcDD,
AFAAL Y TFAy b vE EREICHT
5. Iek, EEBAMNTIEROEHELZ VA
BHoowWTik, A FAA Y FFAs b T
FRLCERSARBE Lic. E&HH
HEORBR AR 2 L.

Make up to a volume with pure water

Sample for analysis

B 1 SORtATEESLEN

Fig. 1. Schematic diagram of pretreatment for

sample.

Sample

+ 25% Ammonium citrate, dibasic
+ 40% Ammonium sulfate

pH adjust by NHiaq

+ 10% Sodium diethyl dithio carbamate

(DDTC)

+ Methyl isobutyl ketone

(MIBK)

Shaken by separatory funnel

Separa}e

Organic phase

Determination

by

1

Inorganic phase

atomic absorption spectrometry

B 2 GinaSEK

Fig. 2. Schematic diagram of analytical method.
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Table 4. Trace metals concentration in Adélie penguin.

Lung** n=4

Tissue j__ Pectoral* n=4 |
,, Range Mean Standard | Range Mean | Standard
Metal . | Minimum ‘Maximum l deviation l Minimum |Maximum } deviation
Cadmium 0.003 | 0021 0012 0010  0.008 0.0019 , 0.0013 | 0.0007
Copper 2.3 3.5 277 | 0525 159 0 9.10 | 476 3.22
Iron 192 199 % 19 o3 76 503 - 344 190
Lead 0.014 0.053 |  0.016 % 0.002 0.007 , 0.024 & 0.015 0.009
Magnesium — — - — . 7.2 | 2945 | 158.0 96.2
Manganese 0.18 0.53 | 0.36 0.14 | - | = ] - —
Zinc 10 30 . 16.5 9.14 10.4 L 30.5 12 9.08
* Present authors-:‘m”*;*whjlwl.sulmlx et al. (1977). Unit; pg/g-dry sample
£S5 tvvosrEs0RHhOMESBRELE
Table 5. Concentrations of trace metals in the pectoral of south polar skua.
w Minimum '{ Maximum 1 Mean ! Standard deviation
Cadmium | 0.029 | 0051 | 0.04 0.01
Copper 5.7 5.9 | 5.8 | 0.10
Iron | 87 131 | 110 | 22
Lead 0.08 0.23 } 0.13 | 0.08
Manganese 0.67 0.80 | 0.73 ; 0.06
Zinc 16 19 | 17.3 ; 1.5
i |

n=4, Unit; pg-metal/g-dry sample
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K3, $hAXEBOHEHRES\VEBE X)) i 5, thoLBEE (Y #) 0o
KRLIEIDTHD., CCRRLEEBRER, 77V —_VFrEIV MY YV I2hE2D
WHECHBLLRAB CHL M ERRE L. RFEfR Y Vo2 a2E 2%, HFRK 7T ) —
RyFVOLBEERXR L. PV rhT AR, HEBEOCLFCHEGHIIBAT AEMEY
AL, flo&BIIBECELIBEDOREhr o7, LOLT T Y —RVFVvORRs, =V
vEBREIGREO LRI, MoSBREL ERTAEAEEL. COoBRKX=F Y
(Snow petrel) DFE (ZEMh, 1977) KL BOLRIIEND, vO YV IZAEX2L2F YT
AEBZEORMNS, 2RANSBOEECIBMOEFEENHEEIND. Tl LR 0K
CEEMEELOT7 T —RvF i, BERSIVEFEFERYL O Y V2 h e s K2,
EERSBOEE Y RicT SHAT BT,

R4x77Y) —_RvFrvOoRBCEET @BREZ T L. RCREROD, 77
— R F VOB IOBRCEFET AMBSBRELXHL L. RODOHLN LI 5 1CER
BRI, BRI L 2FBERBOAL 5T

ug-metai/g-dry tissue

Adélie penguin
 South polar skua
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Fig. 3. Regression points between iron and other metals in pectoral of Adélie penguin and
south polar skua.
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e
Cagmium [ N
Copper . =T

N Lo
Iron T
) : - —t
Magnesium . B
Manganase .
o — Kidny*
—
Lead o Fe=s4 g«
Zinc B —O~ Pectorgles
pO—i

Concentrgtion of trace metals (kg-metal/g-dry tissue)
* Mishima et al{1977) ** Present authors

R4 770 —2v¥vogrEER-EETsMELRREGMA

Fig. 4. The concentration range of trace metals in various organ of Adélie penguin.

Py ACOWTLRABEOMEIER L, BEHNOSBBESRBEICOVWTHE T L

, BEERBLRE 5.

FBEWHEEOB LMD, FY VA EAMT T R UF v I b el B L ORD. L
WUEHSEC L5 &BOBBA A DL, AEERBLRI,H -1z

sk, MMEMRDCERT 2EYOERLELOND, 4 7 i (Euphausia superba)
CERETLAHESBRECHTIHREIZD IO, SOICBMEELOA 7 1 1LEK
AL, A& hCuisnicy, EELABFRRATHDP, T TCEREIL TV HRE
(Crustacea) DB LBEEAED TELDILONEE6THD. KbEITR LA-BRE I,

£z6 77V V¥ VOB LEBKRSIUTRERHAOMUELBIRE D HLE
Table 6. Comparison of trace metals concentration in Crustacea, internal organs of penguin
and sea water.

Lung** : deney**

st | T e
\ a y . (v8/ g—dry tlssue) i 18
Cadmium | 0.15 0.0013 0.002 0.0015 0.03
Copper 7 50 4.7 124 2.7 0.9
Iron | 20 344 188 1% 3.4
Magnesium 2000 158 202 : — 1.29 % 10°
Manganese | 0.2 : — — | 0.42 ' 0.08
Lead ! 0.3 0.015 0.015 0015 0.03
Zinc % 200 172 f 26.3 12 L5

i {
i i : .

* VINOGRADOV (1953), ** MISHIMA et al. (1977) **kx Present authors Fokokok TUREKIAN (1969)
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BEMR CTHEIR LD TR V. I5RERE, GRAHTOLBEE S X ORISR THRE L
TeREREM R L.

PLERLCE LR ENLD, HIRTHBRLAKS, BRPCFETIEEDE ILHE
BECYX->TEBIN, ThEEBRTIENCI - TCELREYRHE I EAYHOTHE
(8, =vHvicd) OFELELXZDL (DHAR, 1973).

REHEOTRREE LUCRARMOBREN ZHicbio 2 &, IHCEYIERT 2AH, £8
T 57 DERELEM LTI S Rk BREOKREL L REM R T 5+ o BfssT
Ehemolc. L L, BRAEMBICER TS 757V — v FrEBIUT Y V2 hE2D4E
HEREBOEESITE LT, WSS ZEEELRATHL b, SEOMRICHT
H1BRIELDTHSS.

KB HEEXKLLICH D, BEAIZFELESHYERBER BETIHEVAEFTRIERL,
MERNEHERRTHBHNER LS CCHZARBEARUEBRK S Y URBERTFROFLIIC
3, BRESHIEERE W, Z B BHOBERYELET.
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