JAMSTEC Rep. Res. Dev., Volume 8, November 2008, 3745

-3 H -
HEGDE DB X 2 lEPEH8Y8 Vibiliasebbing SlIH 2 57 2 IiH) D
Wk, E5CICTI V2 b VHBRRE Y AT 20
PHIBIZ T T O

% ¥HE™,  Dhugal J. Lindsay?

VAR, EE AP OBITOBIES WA REE 2D, VATV - TS5 by La—¥F— (VPR L ETHUISEEh
7o % T AR ANER 2 0T 5. ZRUIEY, BT —MRICEE 7T 07 Froth, Bk Bhe, $38F
LR W COEBHERE Y 2 7 A DBREIED ST b, AHFSEICBWT, SEEFRETH L MME 2 57 I
H®Vibilia stebbingit2xf LT, Aottasouhl e, ARl R0 AT 12X 23000 EBRE T2 25, £TOY;
B THREOREENL, BLOBROZABE SN, ZOXII—HDTT 7 b raktaZ bz R L, BREICL 5T
WERBIRDS R 5 L W)L, 7T RSB AR IEE LTHWE ) L LTWw b HEERE Y A T A D45
BOBWFKEB L ORBIZBNT, ROPEREOZAD > LEESNLIRETHY, T2, LD 0oz ) OHAOREI LT
THDHILERET 5.

F—U—F WWH, 755 3MH, Haiif

200847 H 18 H 524 ; 20084-9 H 3H = #
1 RIS R R AR BE ERSRR AR AT 7e R
2 MOATEGEN WS B e
RFEHER
EME
R T LR WP PEE 2 B FE RN, B BRI A W el 7E & > & —
T237-0061 FzE ) IR ALZH 4 T 2 552-15
+81-46-867-9528
miyukim@jamstec.go.jp

FAEME © BRILATBOE NI 78 e SERAR

37



2577 3 i HVibilia stebbingi DA B 24k
Body pigmentation changes in the hyperiid amphipod Vibilia stebbingi

— Report —
Body pigmentation changesin the planktonic crustacean Vibilia stebbingi
(Amphipoda: Hyperiidea) under different light regimes, with notes on implications
for the development of automated plankton identification systems

Miyuki Mori'*, Dhugal J. Lindsay?

Recently, it has become possible to record 'live' plankton in situ using new plankton-imaging technology, e.g. the Visua
Plankton Recorder (VPR). For such technologies, automated plankton identification systems based on analysis of morphology,
color, texture, and intensity patterns are dso being developed. Some plankters are known to change their colors, which may
have a severe effect on automated plankton identification systems. To investigate the effect of ambient light on their body color
or their body color patterns, we conducted severd preliminary experiments on the planktonic hyperiid amphipod Vibilia steb-
bingi by exposing it for 30 min under three types of light sources: fluorescent light bulb (white light), darkroom lamp (red light),
and UV lamp (UV-A light). Color images of V. stebbingi were recorded at set intervals. In all cases, coloration darkened and
body pigmentation patterns changed. These results suggest that for the development of automated plankton identification sys-
tems using color-images of plankton and incorporating image texture or coloration-based algorithms, more information on vari-
ations and changesin the coloration and pigmentation patterns of target zooplankton species may be needed.
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1. IZLC®IZ

VAR, BRBIAB L LICE 52 S OKREREDHEE
BoTWVAN, INSDOXTF VEAEMIINEEETH 5720,
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WUEHEAT &2 W CTORENEEEND L H IR TETW
5. e varn sy by - La—#— (VPR
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W32 DITBR I %2 S92 2 &A%, WiFeoHEZERIC
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FLoBREERIC, TS N 0h 5 WG R R L
SMTHE L, W T -y R—2AZWELTWE, 757
BEDETF VEEWIAE - FEL, —EDHDLVIEED
HEERO—HMEEZTRIT TSI e LTmWAE S
F0 7 ISWEHPMONTEY (Schmitz, 1992; Zeidler, 1998),
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AT ZE BB HE O T A 2 WFgEsR A [ X 2920
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47 i H ®Vibilia stebbingi % #4842, SEBRBEZLIC
LTCT7I 7 brofffals X OBEIZLT 52 L 2R
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V%), Sdpamaxima (FF k4D Hv%), Cydosalpapolae
(ZFHH %) BREOHF IV NHIZHAET S (Madin and
Harbison, 1977).
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5 A P —nlfEn el MZ, Leica Microsystems Ltd., KA )
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L. 7977 30K, I (head) ORIELH
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7= (Vinogradov, 1996).
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60Hz, 0.16Amps, Inc., San Gabrid, 7 X1 7, HASFHiRE
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B R L7z, b, SUHEERICB T 2 RaB L
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43%), FtFklL7:.
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MBS, —J5, WETIOEERET, BHoN
BYWRHROREZRTLL AILR>TWE LD
o7z (Fig. 10).

V. debbingil®, #EMR, B=E, HRGEMT ORarHH
OB Z R L. FOBOEEROMTF % Fig. 3
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Fig. 1 Organisms captured by plankton nets: (A) Vibilia stebbingi, 7.5mm, femae. (B) Thalia democratica. (C),(D) Polarization observa
tion through a 530nm Lambdafilter. Polarization observation on pereopods of V. stebbingi and on muscle bands of T. democratica.

530nmD S AR % W 72 RGBS, V. stebbingi ORI, T, democraticadd 5 A1 | B PTEDSBIZE S 7.
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Fig. 2 Wavelength profile of the fluorescent light bulb used in the experiments.

2 FRICH SN HEDEOW R Ta 7 7 4 v,

(A)

(C)

Fig. 3 Observations on pigmentation of Vibilia stebbingi. (A) Pigmentation pattern at the start of the experiment. (B) Pigmentation pattern
change after 15min in darkroom. Coloration change occurred by reduction of pigmented area concentration. (C), (D)
Pigmentation of pereon (Pe) and pleon (PI). Body parts where contraction of pigmented area was slower than in other parts of the
body are indicated with arrows.

3 Vibilia stebbingiD LD BI%E. (A) FEERIATT OB, (B) WMEEMTI5NHKR. BREROEEENBE TVAb.

(©), (D) MW (Pe) BLWNEE (P KiiOwHENL. GHFRIKAIHL 72 $Th H2REW LT Z RAITRLL.
NSRBI E 2 &, B0 & o TR DR D EEED % S0 DH - 72.
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et al., 1963; Madin and Harbison, 1977). 10H M@ EHIZ,
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MW ANFEE LA 72 (Fig. 1C, D). b LV. stebbingi b ff
KRR TE LD THNUL, FEDLODIZH NV H R ED
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fLIZDT A S EEENTIZWS B 0D (Foxton, 1970), &
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Z 5N THH (Johnsen, 2007), P. norvegicallB\Td, H
i, RIS E0S, WEELOHEND
7ZODHETT—V 2 LTOBRENEZ LNTVAS, £
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IS CIEOIC 72 2 S EARIIZR CHIA L 72, £ < O

HiAsh O fE o Fastaxantinid, FRYM L FEEICT S
Bl DB OB & WP HSENZ 2 B 2 LAY, PoKMEH R A
T X AHTIRBEN TS (Hansson, 2004). P. norvegicaz)?®
KREZECL Y, HEEZ TF52000ETS5—Va%
BRI L T A D% 5IE, V. stebbingil A ZELIC
L0, IS OB 2 BELENES L TSR D
FEZbNb., AWETIE, BESNAREIEZD R E-
&) LT 2RV, V. stebbingi HE SRR B R4 BI5R
i G TS LR AWEIRD 5.

F72, WS X HMEOBILHT LD, V. stebbingiD
AR ER OBE R L > THI &R EhTw
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(epimeron) fii7e &, BRPER OFLE DR ZHEALIC
Lo THRLZ 2N H -7 (Fig.3C, D). —O RIS
7 &CIE, RIS It A O L & =T C
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FIZX Y, PR OBREFEET X L, HEOE(lb
AMEHIL TV I EAMSN T2 (Ohira, 2004). B3k
#As)VE PDH  (pigment dispersing hormone) 1, HARIZAF
9 DX E-H A T AREE R LTI X7 T FErskas

White = 255
4 155.21 +0.61 141.16 £ 0.03 158.93 £ 0.03
100.94 £ 0.
165 * B87.17£0.79 98.81 + 0.30 * 84
B
*
145
(]
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§ 125
L
21105
(o]
) -
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Control  30min Contrel  30min  Control  30min
Black =0 glygrescent light bulb _Darkroom lamp UV-lamp
( White light ) ( Red light ) (UV-A 366nm light )

Fig. 4 Pigmentation is shown by gray-scale value. Lower values mean
stronger pigmentation. Gray-scale values in Vibilia stebbingi are
indicated on the Y axis, while conditions (Fluorescent light bulb
[white light], Darkroom lamp [red light], UV-lamp [UV-A
366nm light]) are shown on the X axis. Values above each his-
togram are mean +S.E. Statistical significance was assessed by T-
test (n =3, * P<0.05).

B4 7L—RAr— WX BHREEL. ERE IRER DL =T
FATCHST L, Bt L7zBoExR/MEs L,
FhGt (HOBKTE, ARl 8B 1T E 71—
F—VRHEHIZE 572, K X M Z T ADfHIZmean+S.EE
A7z, THUEIC L AR CHEADA LN D% %
TRL7z2 (n=3,*P<0.05).
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MY AT AZRHET LR, 7T 27 by OEKOMPRR
BRI L o TEALT A D HBHI L 2 ZE L
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Sampling System) ® &9 ZRERHMAXT7 > 7 F ¥ 4 v
NCT T U7 b v RRET LS, REORY M ERE
fHECRIRMT AL, ESNLTIT V7 okt
RIS Z B REES T E 2 bND. Zhb
DTV N YOWGET—5 %, BUBILRESR,
KR CTHEETICES ICBNENZTI v 7 b v D

Condition Pre-exposure After 30 min Change
White light
i | 81.3 %
Red light
50.6 %
69.3 %

Fig. 5 30 min exposure tests on Vibilia stebbingi under 3 different lighting conditions (Fluorescent tube bulb [white
light], Darkroom lamp [red light], UV-lamp [UV-A 366nm light]). In all cases, pigmentation patterns changed

and coloration darkened.

B 5 SEMENC X 2EBHERO F Lo, HOBTE, RESE FIDE (AR OETORMIIENT, Ut

O EAOREE LB S Nz,
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