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The study on six metal contents in eagle owl ( Bubo bubo) and Long-eared Owl
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Abstract; A preliminary study on 6 metal contents was extracted from 10 eagle owls ( Bubo bubo) and 10 long-eared owls
(Asio otus) in Beijing with Jobin Yvon-ULTIMA inductively coupled plasma. The heavy metal elements detected were
included Chromium, Lead, Cobalt, Manganese, Nickel and Cadmium. And Cd(p =0.000) is the only element which had
significant difference in different tissues of long-eared owls, but the elements of Cr(p =0.002) ,Ni(p =0.000) ,Co(p =
0.009) ,Cd(p =0.010), Mn (p=0.002) had significant difference in different tissues of eagle owls. The highest content
of Cr in long-eared owls’ tissues was from kidney, but in eagle owl was from brain. The lowest content of all the detected
elements was Cd and the highest was Mn. The content of Ni in brain was higher than the other tissues in eagle owls, but the
tissues had the highest content of Ni was thoracic feathers in long-eared owls. The content of Co was highest in long-eared
owls’ kidneys, but lowest in eagle owls’ brains. This experiment also found that using back feathers was the best choice for

the heavy metal detecting of long-eared owls and eagle owls.
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KAATI RIS Y JE I e o ATTFFAR. B kB RESANELBSBBIRLHNER" ", B8
AEYETLATIRVE, E¢RELEYERSRANER  AESRNNES RS EFHATEN
E737- RN

EHRXTERENEL BB EEOPIIED, BB 8 %It i X R4 (Passer montanus) Phpy B9 &
R E RN, i EE Tl KRR R X BREE ( Passer montanus) ) FFRE LA R4 K P H A (As) |
i (Se) LA K EEBR(Hg) 48 (Cr) JRB(Cd) 45 ( Pb) JH(Mn) 4 ( Cu) BT E 240, TR0 T ¥ BREE NI
TR YRE AT, MK ERSRERN, BT KRERN TS RN RE S SR TR X RSN
Hg,Se,Cd,Pb,Cu Bl B & T4 5 ; BT XFREFFEH Se, Cd, Pb, Mn 1 Cu W R R EBE = TXHR X ; ¢
HRBMHAMARDETENRER, REPEP Cd, Mn, Cu BEE S EATFIE LA+ 2B 2& 1 IEH
R, XM TTRENBHHRBMEHMAR PR BEERMERR, X 825K FRE P B W3R op 3 85
RS Y R TITHY , BRE RRIEVE IR SR8 R, AR 7R R T A T T0m A B R &, 76 W
FEGREYHTEEA RS, BENTESRNNESBSBOPIEL" Y AR ERPIRE B
DI, B %) %t 4 B (Aquila chrysaetos ) | 3 38 B (Buteo buteo) | 4T JHi 2 ( Falco vespertinus ) 118 Th X%
( Crossoptilon mantchuricum) FJBHRF K IEFT TIE . MBEXTE S BIEIFHE (Phasianus colchicus ) A [E]
HAFR MR T IR, SRER, BN EENF T EHRAL S, SRS B, DS
BER AMRERELATEES, UL 6 MuTRENNHERPH S BERM, A5 E200441~10 A
MR RSB PO TR B A BT TR, P R A HAPHESR S EBHT TR, £EE
SRR RAN IR, JFERBRTHE B MR8 BRI B H LU 258, LU RRAS B 7 — b LA R B
FA E G A S AR A T 358 M B9 = B, PR A R S i 75 B R B
1 HEE5FZE
1.1 szmpfst

B T RESS MK S A R E R — AR 30, FEABORERAG , AT ARE B S By o M ER R4, i
BT 8B T MFE T K E S FIRESS & 10 H XS AR P15 B s, B RS, #E A R IR A
FEHkRAE S, PEHRE WM.

HmBRE EZ 0 AP B RMALAER, T REE, A IR E TR 2 ~6 3
B, 7EP AR LBBURE ) Sem ZEA B 2 305 3 MOI4 W H. RENPERES D BREE, g, T
HAURER  FEP R LA BIRE T ML R B DI , 5006 BB 0y, B 29 0. 2, FRZRME/K mh Ui 4147
R 2R TH B 0325 , PR K 400 TR 1 BK B A BEHE , - 20 C % %R 77
1.2 SEWJ5ik

HHRE P BREAEAE 0.5% M “ PedkR " ZEBKBE BB BRI S A o, BB 75 vk
¥ 10min, B RIZEMB/KERUE, 60°C RN T8 . FESFHLAMMTE 85SC MM BT 4h, 546, WK E
EARLT 6 MouER 45(Pb) (88 (Cr) B (Ni) 4 (Mn) 45 (Co) FISR(Cd) .

Hef i i HINO, -HCIO, 32 IH 4L , 435 F HEL R B 45 B 784X Jobin Yvon-ULTIMA (ICP-AES, 35 JY 24
B BATIE . (R ERSEN: FE TR AR 1000W; ATE <2W; G E 0. 67 ~0.73L/
min; % AR R 120/ min; PESERRE 2L/min, FLL SPSS12. 0 S8k 5dE .

2 ELWER

AR R Z 6 T RITRIE S AN R—AH SN, Pb.Cr.Ni fl Mo EREHA &N EHNEA

&, A BNEE X, M Co 1 Cd M&EHRD,
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2.1 KRESBZFHATERILRTE
KESARAF 6 HURHIDTERNE L(pe/s TE)

G FEA/GTREGHNEMRS, . RAMER TS EOER, £ PRI ERMR.

Pb  FELHMGTRESEN 3 HRES, PSS 2EEXNERE.

Ni FEHRETHERS, HREFPMH.

Co TEKEMH'FHRFS&ESR, HUCEFEMR, £ PP SERD

Cd HFEOREERPES, VR, B R XSRS 12,

Mn ZEFEPHEEHER, HRERR. & RSN, W ES2HE5.
2.2 MM ATLSETRETE

FESSLHAH 6 FIL R TR NE 2(py/g TE)

Cr EZNATHESS R, R BRI, B R RA KRR 173, JLA TR & B &K,

Pb R EENATRESS T, BRAE R 5 & B SRR,
Ni @BEERRTHF, FETTHTHMAHAR,

Co 7ERESSZLHR P& BIE A ERAN R AR I P 9 & B 5 , YR TR B A, 29 i vh &

8 1/2,
Cd HFEBRERTFR, RKEE, BA R+ &8K 1/2,

Mn FERESSAAHR RS BB, RHRFER T H & Baim | T HA AR, UG RS

F1 KERALRDPZOHEETENER(ne/s TE, n=10)
Table1 Metal levels of different tissues of Long-eared Owl( pug/g, dry weight)

T Ttem Cr Pb Ni Co Cd Mn

Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
B8I3F] Thoracic feather 3.06 £2.20 3.34£2.85 2.321.10 0.39 +£0.37 0.05 +£0.05 16.80 £12.60
3 Back feather 3.020.75 3.23+£1.27 1.59 £0.50 0.230.11 0.06 £0.07 10.62 £4.05
%] Remiges 1.41£0.26 3.33£0.51 0.920.14 0.13£0.04 0.16 £0.05 6.84 £1.18
[ Brain 2.47 £0.45 2.38£0.72 1.45 £0.60 0.43£0.09 0.27 £0.07 4.83 £3.38
WL Muscle 2.06 £0.38 0.87 £0.32 1.15+0.26 0.33£0.06 0.14 £0.03 1.33 £0.87
JFHE Liver 3.22x1.24 0.74 £0.52 0.930.10 0.44 £0.09 0.20£0.04 19.63 £5.44
'Z i Kidney 4.03£0.87 1.28 £0.51 1.78 £0.38 0.68 £0.09 0.50£0.10 10.44 £2.41
Friedman 13 Test P =0.555 P=0.085 P=0.377 P=0.097 P=0.000"" P=0.061

B E M Significance; * P<0.05; % = P<0.01
£2 ABRAATZOHEETENSR (/s TE, n=10)
Table 2 Metal levels of different tissues of Eagle Owl. (jug/g, dry weight)
Cr Pb Ni Co Cd Mn

I H Item

Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
B8I3F] Thoracic feather 0.74 £0.21 0.92 £0.77 0.75£0.11 0.10£0.06 0.07 £0.07 5.00£1.29
3 Back feather 2.38+0.46 2.05+1.05 1.22+0.29 0.21£0.10 0.04 £0.03 7.46 £2.23
%] Remiges 1.45+0.24 1.77 £0.56 1.26 £0.35 0.15+0.05 0.12£0.07 5.67+1.03
[ Brain 6.32+2.26 2.88 £1.67 4.46 £1.17 1.00£0.19 0.75£0.25 30.81 £12.82
WL Muscle 0.78 £0.15 1.27 £0.37 0.59 £0.10 0.25+0.04 0.16 £0.02 0.24 £0.24
JFHE Liver 2.41£0.46 1.48 £0.53 1.10£0.15 0.54 £0.08 0.29 £0.07 19.58 £2.89
'Z i Kidney 2.27£0.56 2.02£0.49 1.20 £0.18 0.57£0.10 0.33+£0.08 10.35+£2.78
Friedman 13 Test P=0.002"° P=0.714 P =0.000"" P=0.009"" P=0.010%" P=0.002%"

# {3 Significance; * P<0.05; % = P<0.01

2.3 FHARTZ6 HERILRFBNMRXIT
2.3.1 KBS
HEAFHR P ZEERIUR TERY Pearson FXA(FR3 ~9) AILIGH
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(DKRESEK 3 FHPET, CATHEHESBRIENEAEERMXXR, MBRAPHNEHESRS
EXNABEWHERKR, PTHEMESR ST BN RESHOE BERRR,
(2) K BEHN'E T LA AT, e B iR RERT RARE B & XM, Br X 4 FER
T R 6 B RITR R E AHR

*®3

long-eared owl

KESCHPIZ 6 #i& B SLER Pearson fAXRY

Table 3 Pearson correlations of the metal concentration in remiges of

F4 KESERDIZ6 MESHMITER Pearson HXRH

Table 4 Pearson correlations of the metal concentration in the back

feathers of long-eared owl

Pb Ni Co Cd Mn Pb Ni Co Cd Mn
Cr -0.147 0.214 0.761 -0.513 0.399 Cr 0.865* 0.975°* 0.931°* 0.848% 0.958°*
Pb 0.259 0.080 0.791 0.447 Pb 0.916* 0.942%*  0.971*% 0.926°"
Ni 0.601 0.077 0.513 Ni 0.949%*  0.922%* 0.979°*
Co -0.461 0.199 Co 0.881% 0.988°*
Cd 0.463 Cd 0.887°*

B E M Significance; * P<0.05; % = P<0.01

B EM Significance; * P<0.05; % = P<0.01

£5 KHSKPADZG6 MEETER Pearson HXAH F6 KHSGEDZ6 MEREITER Pearson HXAH
Table 5  Pearson correlations of the metal concentration in the Table6 Pearson correlations of the metal concentration in kidneys of
thoracic feathers of long-eared owl long-eared owl
Pb Ni Co Cd Mn Pb Ni Co Cd Mn
Cr 1.000 ** 0.722 1.000%* 0.998** 1.000*°* Cr -0.216 0.911°* 0.483 -0.001 0.222
Pb 0.727 0.999** 0.998** 1.000"** Pb -0.266 0.176 0.297 -0.527
Ni 0.710 0.690 0.718 Ni 0.647 0.134 0.351
Co 1.000** 1.000** Co 0.720* -0.192
Cd 0.999 ** Cd -0.204

B E M Significance; * P<0.05; % = P<0.01

Table 7 Pearson correlations of the metal concentration in livers of

®7 KHEHPZ6 MEEILER Pearson X RY

B EM Significance; * P<0.05; % = P<0.01

*8

KESEALK iZ% 6 & B ITLER Pearson fAX R Y

Table 8 Pearson correlations of the metal concentration in muscles of

long-eared owl long-eared owl
Pb Ni Co Cd Mn Pb Ni Co Cd Mn
Cr 0.035 0.629 -0.592 -0.13  0.916°* Cr 0.281 0.521 -0.342 0.126 0.095
Pb 0.712* 0.494* 0.437 0.293 Pb 0.473 -0.056 0.191 0.016
Ni 0.008 0.147 0.725° Ni -0.023 0.817* 0.719°*
Co 0.626 —0.560 Co 0.425 -0.269
Cd -0.020 Cd 0.641

B E M Significance; * P<0.05; % = P<0.01

2.3.2 sy
HAEHESS FH AT R TR (R 10 ~16) , TRIFH:
(1) HEHESSBLEY S A, LY o R Co 1 Cd B & BAERME B, T P U Cd 71 Co B9 &
BHABEWMEXEA, FIF0E CU/Ni fll Cd/Co FRAABEUMAXR, BTESBSEHXLHE
EFHEL, MHRTHESRTEOREELN,
(2) BESSEGOR B RAH P, CRPAMESE S E RA Pb/Ni fl Mn/Co BIHEX PR3, T # PIF1H
PHESREITEMXEEENESBES , AHETHNE,

B EM Significance; * P<0.05; % = P<0.01

hitp : //www. ecologica. cn
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®9 KHESREPIZ6 MEBILER Pearson X RY F10 BESECHPiZ 6 ME B ITE A Pearson X AH
Table 9 Pearson correlations of the metal concentration in brains of Table 10 Pearson correlations of the metal concentration in remiges
long-eared owl of eagle owl
Pb Ni Co Cd Mn Pb Ni Co Cd Mn

Cr 0. 606 0.712°* 0.168 0.435 0.243 Cr 0.092 -0.049 0. 663 0.649 0.533

Pb 0.863 " 0.533 0.713* 0.721°* Pb 0.917** 0.616 0.358 0.768

Ni 0.703 0.870%** 0.806° Ni 0.607 0. 069 0.683

Co 0.876**  0.627 Co 0.327 0.848*

Cd 0.720* Cd 0.292

B E M Significance; * P<0.05; % = P<0.01

1
Table 11

BESSE P HiZ 6 4 B T ER Pearson X R

Pearson correlations of the metal concentration in back

feathers of eagle owl

B EM Significance; * P<0.05; % = P<0.01

F12 RESSIT i 6 Fh &8 TTEM Pearson X R
Table 12 Pearson correlations of the metal concentration in thoracic

feathers of eagle owl

Pb Ni Co Cd Mn Pb Ni Co Cd Mn
Cr 0.851° 0.810 0.777 0.689 0.833* Cr 0.330 0.837 0.284 0.290 0.558
Pb 0.857* 0.889° 0.750 0.939* Pb 0.761 0.961°* 0.999°* 0.918*
Ni 0.973* 0.939°  0.947° Ni 0.699 0.733 0.920°
Co 0.928%* 0.968** Co 0.954* 0.868
Cd 0.899* Cd 0.903*

B E M Significance; * P<0.05; % = P<0.01

£13 BESSERIZ 6 fS B TER Pearson X R

Table 13 Pearson correlations of the metal concentration in kidneys

B EM Significance; * P<0.05; % = P<0.01

£14 BEESSAFIZ 6 F& B TEM Pearson X R

Table 14 Pearson correlations of the metal concentration in livers of

of eagle owl eagle owl
Pb Ni Co Cd Mn Pb Ni Co Cd Mn
Cr -0.115 0.661 -0.045 0.092 -0.562 Cr 0.122 0.277 -0.267 -0.045 0.025
Pb 0.270 0.409 0.516 0.393 Pb 0.241 0.213 0.173 -0.240
Ni -0.192 0.023 0.008 Ni 0.603 0.765% 0.707
Co 0.972* 0.098 Co 0.852* 0.422
Cd 0.158 Cd 0.711

B E M Significance; * P<0.05; % = P<0.01

15 BRSCALEY HPi% 6 HhE B ILE R Pearson X R Y

Table 15 Pearson correlations of the metal concentration in muscles

B EM Significance; * P<0.05; % = P<0.01

F16

RESSEETiZ 6 M ML) Pearson X RH

Table 16 Pearson correlations of the metal concentration in brains of

of eagle owl eagle owl
Pb Ni Co Cd Mn Pb Ni Co Cd Mn
Cr 0. 094 0. 106 0.207 0.044 -0.023 Cr 0.020 0.287 0.632 0.387 0.270
Pb 0. 658 0.600 0.545 0.409 Pb 0.633 0.335 0.725 0.632
Ni 0.686 0.681 0.866 " Ni 0.719 0.842° 0.839°
Co 0.940** 0.772 Co 0.882° 0.880"
Cd 0.706 Cd 0.976 **

B E M Significance; * P<0.05; % = P<0.01

3 itig

3.1 %6 M RIGRFEHR I
—BT 5, &S RITRENN T & BRAG, ML A B R P89 & BAXER , XA S

B EM Significance; * P<0.05; % = P<0.01
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R IEREA S, ETESFENTHRERNESR S BNHRPHELPNENTERESBEEEN
FEEFET . KRS EIIH 4 FEE—H 5 (Tyto capensis) \JRI7 #1585 ( Otus sunia) , 4 ( Falco
subbuteo ) FN£T £ ( Falco tinnunculus) RPN Cu.Zn Pb.Cd BB KB, B IR R & 09 FF IR O IR B8 b &
B, AN SERE",

Mn 7EFFP S AN L HAT S BEXNHER, EREVELFENHBEBLRZ —, BEBALZNE,
WSS TR BAERT, X2 s RS ARG AR REERE" . Mn 2K S8R Ml
o JFRE > O > R > B > W > i > UL, TFERESS PR B IR 407 - B > FFRE > B > B W > %
B> FF > LK. FEBEANRTHSRER, X SRALEMHIENHE ", FRFHESE
ERR T E, Xt 5 HA g BR g — 3

Cd 7E- K H-55 Pk Py i 40 B O < B B > B > JFFRE > %) > LA > R > M9, e RS9 4k pa i 731 B4R
o B8 > B RE > FRAE > LA > KB > IR > EBR . FEEEER. BRSNS BB L, MAEHMMAA
B BB, X WS AN EA 3", Wi ., SHAMME S, Cd ZE KBS MRS I F SR
SR (PR SR N 0. 136pg/g TH) , WHMILMEE —&R /A5 G M 5K, W72
RS R X 4 PR AMET . XHBILRIBX A Cd YA T TR AT —A BARAY K F o

Co RSN LT NMEBITER, IR AT R MIE, BRIEZH Co WX B k&4 HE, KE
SERLHA Co B ARy - B > FFAE > i > J > UL > B R > O MRS B HA P Ry
185 > "B RE > FHRE > LAY > B R > KB > MW, AR B R RS B E, X5HEEENE
—,

KHEGRPY Ni 270 SR I > BAE > B > I > LB > FFIE > ® R RESS (R i o f i
185 > %3 > ER > B > FHE > B > UK. PWEZRIFEERRKZES , 0 iz 54 R E T a2
B TRAE SR Ni TR ERFREEREN . ZPRT, KESHESH Ni S8Z0.93ug/g TE,
BRSS9 Ni B 1. 10pg/s TE, K TFHIET SR (7. 52ue/s TE)™ .

Pb ZE K H 38 AP E AR AR > WP > B > I > B > UL > FHE, M7ERESS i E £ 0
B0 > ER > B> W > > LK > . siEERNBTHEERE. ot ECXMEF AR
HIRERRHENZETERIZN. BANESRETRELPBHLES, T LR EGEEIMEHITHRD, IR RER
HIRBREARNIF R MBS, X FBR B SRR AN ER . W THREEINATREE, HEEHE
MRS AL LS /N5 (Athene noctua) R, THEAR T HAB LA RS . AR R4S BT T
HAJUFRE ™ . SRR RS KRN Pb 5L,

KHE&AHAT Cr B9y B IE > FFAE > M > B8 > Il > JLA > W, TS S H A Hry - 7
MRy > BE > FFRE > B > WH > ULA > R HEBRRAER X PNEHESE &' ERZEFIL, Cr
PR S ERAEBEAR, X5ETEENAHRENMAELFEE —ENER(KE P Cr o
HAFRE > LR > B3 > FE) 7 BoRbEE R A R B T R o B R R R 1) 4B TR R R e
3.2 REESAIKESSEANSEITR S BFEERRNESR, S HIRE TRER B T B R 5k IR S B o
RESS RAL X B S, BTSRRI A €8 — B X AT  BRKES R X RS, B
REJCRAE RS REN—BE, EfRANESER BRSNS FEERRNZR, XTRERFHAE
EHESRSEHABRKREZFNERERR, 75, WENERSEFAEE —ENER, BN EEAE TR
el i B M T X, X R RN ERE LEEEAR ., XTRERFBXMEFK—
MEHE,

3.3 PSS AR ESSE N E &R TS5 I IS 8 S YR T AT

RESS RALTUB X B S, HAARBE K, BT ABRENES , B TEYHEN T, KN ESR S BN

VIR E R AN RE . T ERESS R BEAEE ILMAARRE S A A PEIEEE b, FELIRG G,
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& TR RS ZAELB RN —X3Y, SRS RESRAERSANEE, B e
Hul TR & P R A E R YRR MRk EhBiER, HBMEEHAATHEESE
HIFE M (R 10 ~ 3R 16) , ATLUE H : BESS LA S HA Co A1 Cd Y& B B, W B+ du{F Cd # Co
HEBEABEMHEALR, FFEP B CI/Ni fl Cd/Co SEREABEMMELR MPELBSEHL
HEEMNELZ MAFTHESLBESELERZN, TUXILHHAATHERNELBESENREEE, M
B ERAEE S, WA ESBSE HA Pb/Ni fil Mu/Co XM BE, MERNAMPTES
BEEMXUEENELBRE, , AHETHPE, HUEZ T, EHPEERNELBESFENRELEE, B
I RS E P ERRNES B S EMREAS .. ZRIBM S BRES R, v LA BRESKNE
PRME SR, X B —FRIF IR B 7 , B B AE VS R RS VR 0 Jb i X B 6 15 e IS T Y
B YF R TIT

KEEE-MPEREHES, ERIEEMX MRS, —RAERE B H ML FE. ),
RIS FIARIL B, B RO &, W B TE AR ST M4k, BRZE R MHE RO, bk, KBS
T RYEEN T, B4R LRA AKX, BEEES SN EYBRERBITRE T KENHEN, 55
EMARATEERBITESERMHERME(RI ~RI) THAKHEEK 3 HRES, CPTHEHESBSEHR
FRERMHXXR MEPAPHEHNELBSENABERHEXXAR, RPN EHELBESEMMHERER
ZHWA BEERR, MH, LB S, MR E R/ E, ME R R DMERRE, PR R, |
LR, e TR B . EHI,7E3 MPES, BEPERNZ 6 & B RN RAERERE, Bk
HEANMWESB & EB IR LA 3R 15 8 5o
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