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

Sakae KArRAsawA* and Masao MIsHIMA**

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 pg-metal/g-dry
tissue, respectively.
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Table 1. Data on examined individuals of samples.
e : -\ Sample] __l Capturing }‘ Ll{ T WTM . 7‘ Tail | Weight
‘ ( ‘Rostrum/| Tarsus ing; Tail | Weight
Species 1 No. 1 Date ; area ; Sex \ (mm) | (mm) (mm)}(mm)i (g)
| | { | ) |
Adélie I Nov. 11.'74 Ongulkalven |Male | 32 | 47 | 164 96 1733
penguin i % j
” 2 Dec. 31.°74 ” Male | 32 25 220 145 | 3406
” 3 Feb. 28.°75 ” Female' 32 | 38 202 88| 1667
" 4 | » 1 " Female, 34 | 30 210, 134 | 3422
South polar 1 Jan. 28.°75 East Ongul Female - 47 ' 67 | 416 150 | 1288
skua \ | Island : | |
” 2 Feb. 13.775 ” | Male 49 66 391, 141 1209
» 3 Feb. 23.°75 ’ 'Female 49 55 | 400 150 | 1469

22. HEHITERE
2.2.1. HEHERIEO TR

e S BIEHIL, TN 100 pg-metal/mi-H,0 OEEICHR L, ZhafEFKs L.
EHEE A AT 210 hT - T, MR CLRERECHRL AV Tl OREREE
WL, EEAWIAEB SISk T, HITERBEORBSRNE OB, BEAROIFRLLTIC
A v OREE ORI L LTHG.

Mg © v AW HALs F § v 4 (CdCLe2Y; HyO) 203.1mg ZAfK 100 ml 1 i A%
L, chaff (1+99) T 1/ oLt oFE#ECT 5.
RGBS B (99.99%) 100 mg #AEEE (1+1) 10m/ L, HHLT
SHEBAE 5B E Lo bk E AT 100ml 2 F RS 5.
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PREESEH: ERBABRRMEES (99.9%) 100 mg ik (14+49) BB L1, =D
BR=EH L CERBD Y TOCBRELLDD, MATIHCHFRLELOZERSE L.
B~ VI VB B=v i vEEH Vv 4 (KMnO,) 287.6mg ¥R L, #tik 11 1%
R 5.

PREESRVAWR: 120°C, 24 RERAREHR L7omiEEn [Pb(NO,),] 159.9 mg * A& ORsEE (1499)
THMLI.DD, MiAKT 1 ICHFRT 5.

PREERLENIAW: BRCRMI S B S (99.9%) 100mg %A B DR (1+1) CHEM LD,
fikc 11 cHFRT 5.

M MIAKIIKEKREZRB S — 27, VREIRBEBCEG LD, RIKRA + v 3t
BEth % 2 EEE S0 O BRARSSEOMAKE LTHEB L. ¥ I35 AREBKY
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HAERM R KRKALEE: WA HBEZHE R KB IK(LiEE FDA-158 %

JRFRIEE: v —VvAT7 o v BAA-1RARGEEL, THIC7V—AVAT b=4
¥ — FLA-20 Rz AE3¢CTHEH L.
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TDZENDRICRLLBPESRMEZ, A7 » 72— FEERLEBADLOTH 5.



No. 72. 19817 AR R A BT 2 O LGP SR T (B2 #H) 29

® 2 FEFBREE (7 v—2) ORESRMNT

Table 2. Analytical conditions of atomic absorption spectrometry (flame).

Iron ‘ Manganese i 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 FETUOLE (B oMESRMt
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) 5 1.6 1.6 1.6
Ashing time (s) 15 ‘ 15 ‘ 15
Atomizing voltage (V) 4.5 | 6.3 4.5
Atomizing time (s) ‘ 3 ‘ 5 3
Cooling time (s) | 30 : 30 ; 30

32. £4RHORILE

HIEARANC Lokt 20~50g %, fHEIC/ 5 E CTEEFEGE LCOLERT 5. wii
L7l 2 KR I LR E 2 V¢, ) 300W, ERFRE 3/min, 8 FfETKILT 2. K
1%, 6N Filifgt Sml 2Nz, —WHEBELIOBEACINE L THEM L. BRE, LEO
MK I BRI EA R VDR LD, fMiKkT—CRELE. ZOBAEINT7vE=7I1C X
5> CpHE3S ICEE Lz, 2D X9 LTHRLERY, LHRARE TR RRE L.
BTALER DSRF A G 1 ic/Rm L.

33. W HE
3.2 THABRBAYEBEKE LIRS, 25% 7= /7 v e=v 2 10ml 5 X0 40% ff
g7 ve=wa 10ml #inzt-0b, 2N 7 v =7 pH8 [ZH|ET 5. ikt
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Sample

Freeze dry and ash
| + 6N HNO 5
Decomposition
and
concentration on hotplate
Concentrate to a few ml
+ 0.TN HNO,

Concentrate to a few ml
+ Pure water

R FKe=ZEBEX CrakREDR

ZBL, 10% o1 o5F h o3 Vg
F by 10ml, 214V FF0s b
v 10ml iz <3 iR 5 L, LiEb
CHRE L TZHOS ML TS LcD b,
AFNAY TFAr VR EREICHET
L. ek, EREHMTRDOERFENLZ VA
BTy, AFA44 V2 FTF04s7 v T
FRUCERSTARE L Lic, EE&SH
HEORFER A 2 1R L.

Concentrate to a few ml

|
pH adjust with NHsaq(pH=3.5)
|

Make up to a volume with pure water

Sample for analysis

B 1 ORI B R

Fig. 1. Schematic diagram of pretreatment for

sample.

Sampl

pH adjust

Shaken by

SeparaFe

e

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

by NHsaq

+ 10% Sodium diethyl dithio carbamate

(DDTC)

+ Methyl isobutyl ketone
(MIBK)

separatory funnel

Organic ph

Determinat

by
atomic abs

1

ase Inorganic phase
ion
orption spectrometry

B2 GiessEX

Fig. 2. Schematic diagram of analytical method.
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M3, AREHOHENIRE WEBE X #) w45, oLBEE (Y ) ONf
ZRLICHDTH D, ZZRRFPLESBRER, 77V —_XVFVYRBIV LYY I7HE2D
MECIHBLAB CTHIMFGERRE Lic. RBEMR Y V27 re2%, T F Y —
RYFVOLBRERXR L. P Vs hE AL, FEEDOLRBCHEGCEIIRAT AEA R
AL, MOSBIBECELLIBDbRhotc. LHLTFY —XvEFvDEs, ~viy
vEREZEBREO ERICH, MOSBEEL LR T AEALEL. ZOBK X =F Y
(Snow petrel) DFH (S5, 1977) KL BORIZ LD, YV IZIERL2FFYIC
CEBEZORMN DL, EENSBOREENCIBMEOTFENHEE I NS, il ki X OKS
CEREEELOT7 T - F L, BERSIOEREERY LMY Vo h e 2 %103,
EEAERIEOEE Y BT S EA L B,

H4x77) —_XvFvORCERT5@BERELY /R L. RCizk#Eoicsn, 757
=X FVORBIOEBCERETIMESBEREAHL L. IrbWLARI e
REGEIZ, BRCIsB58E23ELRer 1.
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Fig. 3. Regression points between iron and other metals in pectoral of Adélie penguin and
south polar skua.



No. 72. 1981] ARE R R BT 5 O RR BRI (5 2 4) 33

-3 -2 -1 0 1 2 log.scale
L]
Cadmiun (0 =
Copper S =T
Iron - L
o~
Magnesium I o
Manganase
— o~ — Kidny*
LEGd raded Pe==q LUng,
Zinc B O~ Pectorglee
hO—t

Concentration of trace metals (ug-metal/g-dry tissue)
* Mishima et al,(1977) ** Present authors

Hld4 7570 —_vFroRBEEBCLEETIHESREEER

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

Py 2 EACDOWT L RBEOREER L, HEENOSBBERBEICOWTEG L
ny, ARZERHLRS) ST

FAMBEPEOBEND, VY VI AERANTFY) —R_vF I EMEELLRD. L
M LUEWHEEC X 5EBOBREYAD L, BEEEIBLRLI 5.

ks, BAGELCERT 2EYOEREELLND, & ¥ 7 I (Euphausia superba)
AT AMESBEECET AREIA DO, IOICBMEMEAL O A 7 IR
PRI, SPShCuiunied, EMAABRIRMTHDD, T TCRBEIR TSR
(Crustacea) DB LBEE®SDTE LD LDONEKE6THDH. mRFECR LCHFREL,

£6 757V —-_vVFEVORE LKL X OFREOKESBIRE D HE
Table 6. Comparison of trace metals concentration in Crustacea, internal organs of penguin
and sea water.

Lung** . Kidney** Pectoral***

|

Crustacea* ! ' ea w -
Flement | Galpdry o) | esiny tssue) sl
Cadmium | 0.15 0.0013 0.002  0.0015  0.03
Copper } 50 4.7 124 2.7 0.9
Iron | 20 344 188 196 . 3.4
Magnesium 2000 © 158 3 202 : - 1.29x10°
Manganese | 0.2 : — ‘ — | 0.42 - 0.08
Lead | 0.3 . 0.015 0.05 , 0015 | 0.03
Zinc | 200 172 263 12 s

i

* VINOGRADOV (1953), ** MISHIMA et al. (1977), *** Present authors, **** TUREKIAN (1969).
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B cHEI R b OTR L. IHIZERE, BRKFOLBEER IUMHTHRE L
TekERE R L.

PERLCELFTAREND, R THCEREBRC, BRAPCHFETIERBROELIH
BRECYX - TEBHEIh, ThEBRTIEMCE - CELIEYER I 3EEAYFHOLE
Bk, =vrvics) OFEXZEDIC (DHAR, 1973).

ABBOTES LORARMOBREN LD blie T &, S LICEYIERT 288, £8
T B cd DB LML T HE S ok HREORIEL LB RIS T 5+ 0T BT T
Ehhot. Lnl, BREHMBICERTAT7F I —XvFUyEBIO LY VI hE2DE
HRELBOEENITE LT, M5 EREFILpTHI &nb, SEOPECHT
1B EIRDBTHSD.

ABEXKbBCTHIcY, BEMZFELUBYREER, BETZHEEFEFRIIER,
M)A ETAEMELR L b OCEZAREERIIEERES X OABRTR D&M
12, ERESHBHE VW C B EHOBRYRLET.
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