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1. — AL DU P PR T AR ABT B Rl 52 773, HEARAEAE T, TR 7T B ad I R
P ¥

1) P B0 () Jd D0 FE B A M AR I 2L A% /% 2% Infrared  sensors R £L A H
Valigoo GEL-1OKGEIFFAGI B DL5E AN SR o A o B 5

2) 75 FF B I FKE A5 I 5% TUEAMATBURI L1 °C (g /K R B ey, 15 S8 22 5 A 200 7643 i
Z S AT R , e 263 Bsr IR [R] PAY a8 T 1

3) THELAEA S B DUAMARAE 1L CHR 653 BHcr BN [6] P9 9 0 3R HR s 73 B SE i 25 1- 253
B, H33-42> BN E5-670 B = 18] BUIT A A2 € OB IR, T T BB AR 22 A i
AR CHID R

FH1TCHO AR HABT, THE AR UTF

ABT=-0.427*HR, . +33.159,R*=0.5028.

2 AR ER LT IR K 77 1%, HARFAEAE T I Ao B SBAG DA S ) e 77 X °F

B AME AR Infrared sensorsfZLAMNEi FValigoo GEL- 10K, 2 AF U XL 52 D1 A
PREELC MR B AhTE , 75— 3R D i AR TT ST A N DB 5 O S

LBk 5 FPowerLab 16/35-1 7Nl 3E BF 71 B4 i 10 3% 2 WL 3 45 LLBNCIEHE 75 AR E.
R

PowerLab 16/35-1 7N i@ & A 78 4 s 10 5% FHLLAUSBiZE 207 A N HL figi

3. — L B DU R AR AR ARABT O M RE J7 9% » HARFAEAE T, Pl O D5 LR v B 2 3
L

ABT=-0.427*HR . +33.159; FHHR | A FL A JL11°C R 102 HR.
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— MATFL e DU R MR HE FRABT RO 1R 1 N E 73 7

BRARGu:
[0001] A W & T e A D B AR A, FL AR e — PR £L e DU i PE AR FE AR ABT (Y PR
TE T3 o

EREA:

[0002] DU b2 1 i /K SR8 7= b ) B B s 40, R 5 72 i 240 7 K SR = B 1)
71.09% (r[E Ve vH4F 25, 2019) o DL DU AR DR IRAA B 51 401 e K SR 55 =
UCIRE, HES) 1 FR5E ML B POE K g A fLe DL (Chlamys farreri) J&H B FR5E 5 51 Fsl D1
fn A, JE R E A SV 3 T DU IR A 20t 22 R DIk, AL AR E B iR T 2
RRFUEIET ™, 45 FRHEE T R E R G BF I R, i 2 1 FR 1 Fet DUFRGE Y i R O Fe
[0003]  fENARIR BN, f VLS 0 HE B ) il B 3 B VR ML — B AR AR 52 B 2= 2 AT 10 T
12 0F, BAE1929FE 5 A < T HE (Lamel1ibranchiata) s 8L IR & HIHTE 78 18 , I 4F
KAE 5y T8 A% Fe Thae 2L K % J5 T, T & 7 LEDGF \HSP70. CuZnSOD \MnSOD 2 it 35 AH 3¢ 3 [A]
1) 5 B 2 K 43 BT I 0 o XU DL S B i 9 2 B, U B 6 L PR S5 52 g 77 AN e R 1 e 9%
HA H B R0, 5L hR B M AR A v I P R A I o (HIX 28 A 5t 2 R PR 72 A=
FRAEAL, I B 31 3R] 45 A X B — ARG W R0 4 b T B, a2 M A L I #5349 1Y XU DL IS iR
PEIRPEAT FE AR o

[0004] 19904 ,Depledge®s /K T JGH HESHH 0o L ZE0K Wl R 45 - CAPMon, f#.0o L Z 801
PR AER S TC BRI R AR PR 212 N o B N BT AE AR L 4H AECAPMon R St 1)
Bl B AR ATERE 7R VUG S ES MR, i VLG TR 5 O IR (— 0= R
ANOH) B —EE , R TR S AR AR AT S, AT B D10 H S D e R
T ITEEEARAE FE T B VUGB S0 e R, AT — 20 R B ia R (10°C -37°C) Py Fif
FEUE FE D1 (MR 38 FF DlPatinopecten yessoensisFiFLJg DIChlamys farreri i yS i Dl
Argopecten irradiasflss PG EFE LA DlArgopecten ventricosus,48MEx&E i D14
o) BEAT i 1] ARy AN A HL SR RIS U i - 45 R B, B VUG 2300 i Hear t
Rate (HR) B il £ 1) 284k S IS B T _bF, BIIAARAE CBESR T B35, i #2 FH HRBR AR X
MR ERRONABT (Arrhenius break temperatures) o E ARt FE7, PU R DL ABT 29
52422.03+0.19°C,29.10+0.25°C,32.20+0.25°CH134.09+0.19°C , 5 T RIE 1) & W
(1) S T P T 52 WM PR — 3000 285 AR B, et DM ] M AEAE T IR PR 22 57 5 B LG FE S 40ABT
Be % 1 1 G a4 Hb 45 7 25 W0 Fh 0 L B T 2 BB o itk 4, BLUP (Best Linear Unbiased
Prediction, sAEL MmN 776 H a5 R BR6 Hig .1 2 Hid 1 8 HildA124 HisHifL
Fed DU L P AR ABT R 3845 7743 314 : 0. 7822.,0.8312.0. 7813 F10. 7692, TR I ABT My it 4% 77
PEAR , 76 VUSRI B MR 2828 & Fhrh B T A2 S B B HAME -

[0005]  dunfAr b A7 DL SRS 4 R 110 v 8 S K v W, SR a8t A% 2580 (B R B e A 1t 72
T T R R AR S S C ) B PP AR AR R DG B ) T B DL L 1 R AR R ABT , IR B 1 e 2
R EALRE . 1) A A £ 1% 4% 2) B Infrared Sensors (CNY-70) (21 A kimkl £ 3 U1
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FEAMEIT ONERI AL E (R 5 3) FHRIEFEH (10-37°C) BN H FE U B3 VLG
FRHRINGE 5 4) 38 FHE M [0 HABTSE o AH_H IR 7 5 1)l sE Exk&fﬁ JE A, e DA S 3 ey e

BRI E o BR A IR E%"ﬁUTWﬁﬁE:uﬂJmu%ﬁﬁJ\ T Rt 502 v T S L
(% LabChart ProEMkiR) M E i 1 #520 (A8 N inputidif) ;¥ Infrared Sensors (CNY-
70) FI2T M Ak 21 ks DB B BLu-Tag I, KNG FR NG, , it 7K P 0 A ] e A 22, s it
TR T Wit - e 77575 T » 75 BB S0 1T 5 S50 Bl DU 10 - 37 C RN SR B R )
O (FHRIEREE0. 2°COmin, BN BEHOR FE 5 2 /0 1E 2 5min, H: 7 E280min, B140min0MA) ,
MR AR O 2R B U5 B AR A 3 (HRAGIZW BT, BIIE AR J5 X BESR R I%) , i8 4 M [ml V3 77 v2:
THAEABT (BEANMIRE RUHR TSR L Sz ds 2Rk (81 H 07 VA (G SEABTIN (8] £4140min 0/MA) o H AT Y
ABT I %€ 5 32T P 1% S I B A, FF HLAge A I R 0 o 1) 1) v i ol A v e 250 g DM I B — 5
(R A543 o PR BT A 4 A v 3 B U 0 2 o DL A B R 2 e 55 P OC B 2D B (HI2 4 b g DL
R R S ST ABT R BRI S VEE A v R 0 58 792 o

EZRAR:

[0006] <% B ) H 72 8 57— Pl £L Bsl DUMN 3 P DR 48 R ABT A PR T WU 5 387 77 7% FE A
EF AR DUNUR T M JE At b, R FE 2 = ABT ) I 58 R0 (~804%) , SEHLNHI 58 AN ARABT
R PR VR v R e 400 W 5E 5 DASR AN B2 AR AN A2 o i IR B it 7= 22 F DR 970
a5 R /D T 3R AR ABT ) A7 A v 368 52 00 5 1 1) AL, DA T S ABT AR S PR B A , 3k 2 ) 78
fa e TR R B SRR MR, B T B DU A PR e 2 B P TR

[0007] A% BH R HR AR AT AL bt DU R MR AB AR ABT Y PRt il 5 7732, FE an S i 22 %
[0008] 1) 3% 42 2 1) J DO FEL BT ASE IS 28 (1) £ A% 88 Infrared sensors (CNY-70)
(R4 A1 B FValigoo GEL- 10N ZEIREKG I Fp D152 AhFEIT o I A7 B (i F 6O S P I
(00091 2) 7E U Ao I Fi K A5 DXL DUSRAMA T 2 11 °C (1) S B i K IR B v, fp 1 I fipk 23t
BN i) =i oall I & pac sl ERREIN S RN S F AR

[0010]  3) THAEAEAN LG B VIAMATE LT CHLEE T 670 Bk B 18] P (100 2R HR 5 43 A Be 11 26
1-243%, 553 - 443 BRI 555 - 6 43 B = AN IA) B G A 8 OB I A3, TF BP0 A bR o 22
TENEASZI AT CHIO AR, s

[0011]  FIA1LCHICHRIR,, FHHABT, AR

[0012]  ABT=-0.427*HR . +33.159 (R*=0.5028) ;

[0013] Ol IR A A AR 7 R

[0014] 4 4ME & ZE Infrared sensors (CNY-70) HI 4L 4k FHValigoo GEL- 10Kk 345
TFE PR O I B T 0 4055, 55— 8 D am AR 1 1i&E 7 X (647 B 065 AL ¥ J
FLEGHE L) N OB E 5Kk #8Heartbeat monitor amplifier (AMP-03) ;

[0015]  MEkfE UK E8Heartbeat monitor amplifier (AMP-03) flPowerLab 16035175
THIE B C % AL (B LabChart Pro#eMhR) P i 2 A BNCIE# T AH B #L

[0016]  PowerLab 160351 7SI iE A 71 & =y i sk F 4L (FLabChart Pro ki) LAUSB
(Universal Serial Bus,i# H 4T 5 2k) ZE#H 7 N NHE K (%235 LabChart v8 for
Windows) o

[0017] 75 B IE SR At — Rt £L e DL i PR TR ARABT R DRk I 5E (AR e , BT AR E AN
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MRPEHIFL B DL (Chlamys farreri) 11°CFH 0 ZRHR, MARABTH P vF 5 A L NABT=-
0.427HIIR  +33.159.

[0018] A B XS AT FL b DL IR I P IR ABTHEAT b AL IR AS il &0 5 , K 3R A5 B ABT ik
THEAE N E Rt FE b o DUE & AR IE - A &k B XA Bs DLABTIN 52 R GEHEAT 1 0 4% BSUidE Al
WE Fikeisg , BB STt B DU IR P RABT 1 Il 52 35 %6 (~8015) , A% & BH S 7 (1) 15 L DL
T IR FEARABT I B Wl 5 T7 75, Mg T #2949 Imin0M4& CF HPowerLab 160353 5E 1647
J DA ABT (1 0 5 ) (8] 299 16min) o B IR BE H 1 25T bl DL 2R F8 A5 KT ABT ) [) 42 L PRy
ST R R AR 7 VR 0% AT 5L B DLBTnt it AT & S P I T A 1 R 10 2 Sr FE IR AT 9 2
fittho

B 52 BA -

[0019] &1 il b DUABTIE R G R

[0020] &1 2 A5 L g DL oo Ft 2 K000 52 L 37 ], HL e A L o DLt 22000 s B3 1 () AT
S YASKCENE

[0021] &3 A5 4L ot D15 S5 T Lo HR S ABT AR ME AR B (N=108) o

B A

[0022] 7 BH @ I 0T IR Je DIABTIN 5 52 48 ¥ £ 1) e adh A g T v e 3t , 2 25 92 74
DT i 12 PR ABT (1) 0 58 R 2, 4 ST — PRt L Bt DTN 38 P PR FE AR ABT ) PR 0 g 3 77 9% 5 SEZ 3
FRUEAL ARSCAS | s 0 , e DU e 3 8 Fh TARSE B T S BOR F B

[0023]  JL-F 0o FRHR | HABT PRI fiti S5 56 0 S st DTS Tk P2 DR B4 44 45 v 368 5 A T 452475 )
5E 5 T NAE IR BT 78 b R B L LA ABT 5HR || HABUIFH A S & (Pearson 1
=-0.710,P<0.001) , Z& k[ )9 2 : ABT=-0.427*HR, . +33. 159 R*=0.5028) , AT LA/E N
AL 5 DL S P AR FE PR ABT B PR Ak B 7 7% o

[0024]  AREAJTIERIBERIT

[0025] S5 P FH B DL/ 4 DN SR AR AF IR B 376 7% 381 S0 2 0 B 2% AR 4 s e A A e 1R B
EVERR T ﬁﬁﬁi@ﬁm1¢‘F5~77{1§ﬁﬁfh;&§ﬁ/ﬁi

[0026] 1. DL Co ke A0 85 1T % 42 -

[0027] 1) A AMEIKES Infrared sensors (CNY-70) HIZL 4k FHValigoo GEL- 10K 345
DN g DA L JEs B A PR A0 52, o — 6 1 3 AR 1 1407 3 (647 B 065+ BB B Ak ) 4l FL G
13%) BN O BRE S UK #5Heartbeat monitor amplifier (AMP-03) ;

[0028] 2) {E5 /it KkEsHeartbeat monitor amplifier (AMP-03) flPowerLab 160351 /~i#
TEHF 78 B ik ] ok AL (FLabChart ProfkhR) P2 LLBNCiZEH#E 77 2 (BNC,Bayonet Nut
Connector- il JJRRBEZER A , & — P FH T [F) Fl e 40 e 48) A ELEE

[0029]  3) PowerLab 16035+ /NiHE AT 7L A i id sk LML (FrLabChart Pro% ki) BAUSB
(Universal Serial Bus,ill F #i47 Gl 4k) #4277 s ALK (223 LabChart v8 for
Windows) o

[0030] 2. i DL ColAar M 77 v I AR AL «

[0031] 1) K S Jd DA 52 () B 55 AR DI ok T4 TIRAE 1 1 °C 26 AF TR 5 - TR A% FLId B SL 3 30
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58, A2 ks

[0032]  2) B4 AL S Infrared Sensors (CNY-70) B4 4Nk FHValigoo GEL- 10Kk %)
J WL FE AN FEIT O IERI A7 B G SO s ) 5

[0033]  3) Al Wi 1O 8, 4 A5 I Jd DL/ A4 TR R 78 SR SLIV 11 °C Y S B ilg /K BB o, £
HNE BRI S o3 R 25 AN TE BT R I o A SR 25 R, SR T e S 5 H ) K A4
Wi,

[0034] 3. EHEHT -

[0035] (1) #RHXL1°C 2% A% 653 Blkar IS (] AT FL fst DLCo B T B H 8 T A 1 IX 33k, B
N B % B R X 43 B DL — >0 B A% (R T vy AT 08) AN AN O BB (T -1 19 %
WE) s THERLLC A N AT (L-22081) , 1 (3-443%1) F1J5 (5-67381) =AM 8] BB A F2 € I
B, TS T R 32, 16 A9 9250 M 11 CRY IR,

[0036]  (2) SR BA N SEHi RIS 1 LOSHUHI FL ks DUAMARLE LT °C Ui FE R 643 ez I S 18] A 1
OZEHREE s 70 G it an (L-22081) , H (3-443%0) AG (5-673 81 =AM [8] Bt £2 € I
[RIAEE , VR P SE ARSI 22 AR N RS2 8 MA LT C IO ZRHR1LC s KFEAREIR S 145
SR AL DUABT 5HR | B A B A1) 61 A K & (Pearson r=-0.710,P<0.001) , #F—35
PAF LR RV 75 82 , BIABTH 5L AR U1 T :ABT=-0.427*HR, . +33. 159 (R*=0.5028) , 114
AN Fe DI ABT

[0037] " [t LA R IH I i SRAF T ABT A FR AR VAN, XA L Fsd DUEAT i Ji B8 7 VA 9 491 1 4
AUR A I 7 o

[0038]  sEjifsil1

[0039] 1. DL Ok A 85 1% 42 -

[0040] (1) ZLAME &S Infrared Sensors (CNY-70) B8 L um LART 113 R 7 NN
Heartbeat monitor amplifer (AMP-03) ;

[0041]  (2) Heartbeat monitor amplifer (AMP-03) flPowerLab 160351 /NiEiEHF 7L E &
Bl FHL (FLabChart ProZe i) P v $5) LABNCHE 1 AH HL 42 ;

[0042]  (3) PowerLab 16035+ Nl &M 7T M sl 10 3¢ AL (FLabChart Pro¥ ki) LA
USBiZE#: 7 e NHL N (2235 LabChart v8 for Windows) .

[0043] 2. s DL ColAar M 77 VA I AR AL «

[0044] (1) #5256 e DI (N=18, R/NARRL , A AN A 8% 1 52) S5 b 5 AL Vil Be T
i AESEIG SR A - FR5- TR A HE P SR B0 IR, Foe Ok 5

[0045]  (2) B4l AMEIEEs Infrared Sensors (CNY-70) 4L 4Nk HValigoo GEL-10443)
J DL Fe AR EEIT O IERI A7 B G SO s ) 5

[0046]  (3) S50 2 iy 1043 Bleke 134 et VUSRI 1°C 78 SR SLA 8L B0 /K AR R R B, A A
BRI o R Ja , AT R

[0047] 3 HHE 57 -

[0048] (1) #RHXL1°C %A 653 Belkar PSS [A] AT FL fst DLCo B T B H 8 T A e 1 IX 33k, B
N B % B 2 X 43 B DU — >0 B A% (R T v AT 08 AN AN O BB (T -1 19 %
WE) s THEAELLC A N ET (L-22081) , 1 (3-443%1) F1Ji5 (5-67381) =AM 8] BB A F2 0 I
FR  TH R I E MR HEZE (N B SEE MR T C O ARHR, (R

@u



N 111280098 B W OB P 5/6 T

(00491 (2) R A ARAF ¥ R BEA (N> 100) 4l 43 BT &5 1 - A5 AL J DUABT S5 HR | AT B 14
FAHFRK & (Pearson 1=-0.710,P<0.001) , BB IRAGLLMERIATTFE , BRABT A 75 24 20
R :ABT=-0.427*HR, . .+33. 159 (R*=0.5028) , - H A4 i LAMARIABT, (K1)

[0050] 4 ABTHuH Il 5 3 5 &I THA -

(00517 b iR 1ML DUAS AP 5 1L B2 D9 i A FRABT (29°C) K AR IR 85 v, R
S8R MR T B U0 B 2 22 R (O RN 5 Bl D BE R4S B I [) (i S2 I [8)) T, (%
Do

[0052] R 1FFL B DU Ak (N=18) 11 °C Lo ZHR, A SEABT, AISEBRI 32 (M Ti Gt it &

00831 T4l 5t Dla, HR_ (bpm) ABT. (C) T (win0s)
a, 10.71 28.57212 13min36s
a, 9.29 29.08588 14min 48s
a, 9.04 29.17633 14minl2s
a, 8.25 29.46215 14min 30s
a. 10.69 28.57936 13min 36s
a, 9.07 29.16547 14min 12s
a, 9.63 28.96287 14min Os
aq 9.84 28.88689 13min 54s
a, 10.25 28.73855 13min 48s
a, 12.73 27.84129 12min 54s
a, 14.38 27.24432 12min 24s
a, 10.71 28.57212 13min 36s
a, 10.42 28.67704 13min 42s
a, 11.11 28.42740 13min 30s
a. 12.96 27.75807 12min 48s
a, 11.03 28.45635 13min 30s
a, 12.73 27.84129 12min 54s
aq 13.83 27.44331 12min 36s

[0054] 5236 45 B JR , ML B D1 (N=18) 11°C 0 5 HR , 0ABT 5 S B iiif 52 B[R] T, 1)
Pearson iR PEFEE rF1£0.970 (P<0.001) , &7 1 1L Jd DU 14 R 48 AR ABT B PR il 52
BT R .

[0055] 3 FHAS i BH 5925, B ALAZE 356 3204 — i 1L & DUk (B E 75 & T 1L (X 7b 5 1 i
[X) , FELLC R IR HLo 3, FEAR G AT I B9 77 FEABT = - 0. 427+HR | +33 . 1694t 547
A AR RIABT 5 (i bric Je g 26 9% , BRI G0 B oppd e b JLA0 T 3%, LLIGAIE A R
WH 7 YA i DU P AR PR A S o SI236 o, 346 320 S M FL Js DUABT HE441730% (4H1,n
=96 ) MJ530% (H2,n=96R) M7 I3 gy B 7%, & Mgt S 4T % (R2) .
[0056] 2 fKHEHR, , FEbr #FFL B DABT HE4RT30% (4H1,n=96 1) F1f530% (4H2,n
=96 ) Mg FIEFRIL T RSt

(00571 ool THH  [3ET% (%) -30%  |FET-% (%) 60K |FET-% (%) - 180K
1 96 5.31+0.53 13.4244.62 28.48+5.11
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H2 96 16.73+2.36™ 28.03+4.25™ 42.23+8.33"

[0058] DA &5 R EIR, H 1N 27696 H A FL i DUAE D 2 11 °C 1y Ol B L oE TR 2
J& » 30K 60 R A0 RAET- Z I H R L B I a2 T4 1, HAH R BA R W3 % 5 (TS,
P<0.001) , BGAUE T FSFL 5 LR IR DR P8 AR ABT () RS 0 52 37 7 32 i vl S8 o oA T B8 4 I B0
AR BH 5 R BRI , 20 19453 7R & ¥ 2t i ML A BR 2 5] 8 0 20 18] P9 S256 6 A RHEIR
FATR F75E 77 AL B DUBEATHR | | FEFRETIE | [RI N G126 7 I 5 DUR AE T ZR AN 4) B R
R GE R EITABT=-0. 427#R |, +33.159 R°=0.5028) fli i ¥ F15 L. 5 DL ABTH% & ) 4
a6, 2% DU AR T B A S A0S R 5 B BB 3« 45 R AR W I ABT () PR3 N 22 i 77
5, AT LSBT FL a8 DL IR AR AR v A AR A e R R AR I R, AT 9 e DL
R 4= B DR 40 108 B S (1A 20 S0 77 7%, 3R Bl DURS) v o f e 7R B AR AL R S
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