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Depression of activity of the phytoplankton preserved
in dark condition and the abnormal types of spectral

absorption curve as its result
Shoji I1ZUKA

It has been guessed from literatures and the author’s unpublished study that the
-absorption curves derived from natural sea water will change according to the differences.
of species composition of planktonic fauna and flora; of physiological activities of
pbytoplankton and, also of present quantity of the colored organic detritus suspending
in original sea water. Then, in the present paper, when sea water was preserved in the
dark, the changes of phytoplankton’s features such as cell number, species composition
and disappearance of chromatophores, etc. and the change of absorption spectra
related to depression of phytoplankton’s activity by the dark condition were observed by
means of microscope and spectrophotometer, respectively, and the results were obtained as
follows.

(1) The difference of phytoplankton’s composition at the start of the observations
influenced effectively on the subsequent change of phytoplankton’s feature. Chaetoceros
was tolerant against the dark condition, Skeletonema being not so.

(2) In the first seven days of observations, Optical reaction of chromatophores
against the dark condition was not yet so conspicuous but, in the next seven days, normal
chromatophores disappeared and changed wholly to abnormal ones and the empty cell
occurred in part, and after that it was gradually increased.

(3) The absorption spectra derived from the preserved sea water, changed gradually
from normal form to abnormal one, and especially, the changes occurred continuously in
the duration from five days to fourteen days, and were conspicuous on about the
seventh day in most of the observations. After that the form of the spectra collapsed
wholly.

(4) The absorbencies at each wave length decreased steadily according to the
progress of days for the preservation, but the rate of decrease was conspicuous at shorter
wave length as compared with longer one in each wave length, showing a regularity as
following.

Decrease rate of the absorbency at 400m# in wave length>Decrease
rate at 430m p =Decrease rate at 480m #>Decrease rate at 00m x>

Decrease rate at 565m &
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(5) As a matter of course, the ratio of absorbency at blue maximum to that at red
‘maximum increased steadily according to the progress of days spent for preservation.

(6) Recoveries of concentrated and disappeared chromatophores in a cell, resulting in
-the dark preservation, were seen when the sea water was replaced in the light. Replace-
ment of samples in the light after preservation for one month in the dark restored
.chromatophores to normal condition with the rate of 16% of the cells investigated.

From results described above, it became obvious that phytoplankton’s reaction in the
-dark coincided well both in microscopic and spectrophotometeric observations, and also
that depression of phytoplankton’s activities was well shown as changes of abéorption

spectra.
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Table 1. Material used for Observation.

Observation no. ) Sample water (k Duration of
Micro- | Spectro- Sampling Sampling Sampling “ obsegvation
scope : photometer date layer region \ (day)

I 3 VIII “Apr., 12 Surface Sasebo Bay 7

II IX Apr., 14 ” ” 32

111 X Apr.,, 21 ” | 7 14

v XI May, 6 ” % 18

\ XII May, 17 . ” ” 23

VI XIII May, 25 ” ” 14

VII | X1V Oct., 11 ” Nagasaki Bay 12

* BEBGHREFRAM N SE  ** Gruppe |, #407%
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2 2 I :EBiEET HEOEY” 7v 7 v ¥R Chaetoceros BER X & UT
W5 (Table 2), 5E4ciBA Ul MEE & BB 1205, KD 2 GRS ICIHE L/NER
U Tna (Fig. 188, Chaetoceros didymus, Ch. affinis. Ch. decipiens D IEH
B c ORBED & DH3E W, Che didymus TRIFABFEROEABETHRET EA5N3
HfE 3 B 5 iz,

COfh, BEFHEESBREINIY, COBMEET MY ¥ 250 2 r e v 1 A5

EXHHEINZOTROREHEEL TS,

Resting spore L - . T~
torming? . < .
Auxospore ]
fon::fng? C—_:
°
Chaetoceros didymus Chaetdceros decipiens

Fig. 1. Abnormally concentrated chromatophores of Chaetoceros
preserved in the dark for 7 days. .

) 2 I : XYooy ” 7+ - v AR TEeom T, BaHEigke Fig. 2 55
Ulcin{ BEETH 5. '

CYFIDFEAHER)

Chaetoceros spp. 32,000 Rhizosolenia alata 500
Ch. affinis 12,000 Rh. styliformis 500
Ch. didymus 7,000 Nitzschia seriata 2,000
Ch. vanheurcki 4,000 Other pennate diatoms 500
Ch. constrictus 4,000 Gymnodinium sp. 500
Ch. curvisetus 3,000 Total 66,000
Ch. laciniosus 2,000 cells/ [
Ch. pendulus 500

HIKPE GARNEYIN A 615,
PHE O RFEEORKE, Bz TiEom EMNL, TXT @%ﬂ]ﬂam RSN
ICIEE Uiz,

(2B HOBEMER) v
Chaetoceros spp. 19,000
Ch. didymus 6,000
Ch. affinis 5,000
Nitzschia seviata 500

Total 30,500 cells/!
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FEOEE R EDI. LI UEE ===\
fRid FaEioin S /U Asterionella Choetoceros didymus ;
japonica DHHEBVBEHENLS. Fig. 22 Normal chromatophores of

Chaetoceros didymus. /
(HERFIE SR % M Uiz B0 FEAHAR)

( No. of ) { No. of \
e \chromatophore cell)

mpty cell
Chaetoceros spp. 18,000 3,500
Asterionella japonica 500 4,000
Rhizosolenia alata 1,000 0
Total 19,500 7,500
cells/ ]

&8 g IIL: %3] Chaetoceros 89%h 5 3 % AL 14 H D BEFTHRT T TaiD
miEf LIz,

(S DTEMR)
Skeletonema costatum 2,000 Nitzschia clostervium 500
Chaetoceros didymus 4,000 N. delicatissima 1,000 .
Ch. affinis 11,000 Ceratium kofoidii 500
Ch. - spp. 25,000 | C. Fusus 500
Rhizosolenia delicatula 1,000 C. furca 500
Thalassionema witzschioides 500 Total 46,000
cells/ ]
» (HU1,500 cells/I it AfaTHfa % &teo)
(4B #0EHEFD
' a) (B« (C)= (D)=
Chaetoceros affinis 0 18,000 22,000 0
Ch. didymus 0 15,000 500 0
“Ch. spp. 0 11,000 10,000 2,500
Rhizosolenia alata 0 200 0 0
Total 0 44,500 32,500 2,900
cells/ [

* (A) : Number of cell having normal chromatophore
(B) : Number of cell having abnormal chromatophore
(C) : Number of empty cell
(D) : Number of cell with resting spore

DT OmBReN T LRSI T,
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BRATI4E TEERRIZE U NFRENT 22, d3VIEESEAL, EHER A
T3, 1T VMRS U bV T2 OREEELBL s TH A 5., ek
BRI RARCHEFTERLUIZECA, RBZOMIBTERERDEE R B DIz, Fic
Skeletonema costatum, Chaetoceros didymus TYEZE T 5. Nitzschia seviata U
SHEHUIZSDEERS.

(AT EIR B OB

(A) ) (D)

Skeletonema costatum 124 0 0
Chaetoceros didymus 151 24 322
Ch. - affinis 3 33 0
Ch. spp. - 3] 36 6
Nitzschia seviata 100 0 0
Pleurosigma sp. 1 0 0
Other pennate diatoms 3 0 0

Total 413 113 328

(=12 UBE I8 fE)D
# g IV: Yyo@EERkoMiEi:, 4 AEoFHRE T Table 2 [CRUM
{EM 123, Chaetoceros didymus, Ch. didymus var. anglica x¢f Ch. affinis O—
TWCEREONHEME Bz, ZBMEDIV. UL, 9 HEOEFHRF THRE
IHEZBE T, W% OMIEN CDRBERL Y, B DND%IITELBEMIBTH- 72,
HEFHRTFISHIT, M0%0MimEEBa L, MK Y¥o15%/EE 2 TR Ui,
# 8 V4O KRBEOEMAER L Ml Table 2 RUT.
= 2 VI: LyoEER& okl Table 2 0in { T, Skeletonema 39907 %
U9 5. BIHEE 3 BEOBMLIZE & A LTV, DROMITHERDIGESED 5105
DHTHD. TEBENIZEEDN 4 % Td 5054410 b DEFEMIB TR W EEA
5. BRI T HEB'T, Skeletonema costatum W EEFRIGEOTIKRBEDGNL. —F
Chaetoceros TIXHIFLHEBE & RARKE & A COMBEIER I8 T, &5 WVIRRAEER
(BREz29) %2R7. S2BAMEREEON02 TS 5. gt 40202
CEA Uiz,
= £VII—(1) : K EBEBENTI- 2. YHIOEMERE Skeletonema costatum
PEREDKB0% %2 U, #0558 %I T TIKABMIBTHREIELEAS.
& 8/VII—(2) : KRR EBBBE T 1. YO0 EMERIL Skeletonema costatum
BEEDKB0%, 9 b 8 %Ik Mg, R Asterionella japonica 132K D#40%, 55
1 Zhz=aflata- 2.
D Lo#BECRT 5, REZOEMKE—EXE LT Table 2 2HF LIz,

(2) DHEREHER

WK S BB K BRI AERERAZEOEY 7 v 2 vy Oah 6130 5G, =
DEIEHRE OB 1 ERUHIZAAR430mu 1T, 2 2 BRI ARAKOOm « 1C, & OB

BHIZ2.6~2.8Td b (EEAFREGRNC L 3). COBRBEEKICAL ENIEYLT T
v P OEBRBOBMEEM U BEORBE, BAEFET VI 7y 2OBESIC L
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Table 2. Elemental changes of phytoplankton in the sea
water preserved in the dark.
Phytoplankton Chrgmatophore _
obs. Sample wat No. of | E éag RS
ample water . Decrease . ) 5;\3 3 § o;;\e»; gi,
(ot |Fote (| M7 et 09 | 5518 SEFEEE
1 | Preserved for 7.days | 105,000 l ’ Chaetoceros (38) | 100 | 0 ‘ 0 | 0
11 | At the start 66,250 | 100 | Chaetoceros (@) | 100 0 | 0 | 0
Proserved for 32days | g1 509 48 | Chaetoceros (98) | 0| 0 | 97 | 3
Replaced for 1] days in ’
the light after preser- Chaetoceros (79)
vation for 32 days in 21,650 42 {Asterionellu an 16] 0 84 0
the dark
Chaetoceros - (89) i
IIT | At the start 45,600 | 100 |{Gpagtaceros BD 195 0 | 0 | 5
proserved for 14.days | 0,400 | 179 | Chaetoceros (9 | 0| 56 | 41 | 3
Replaced for 10 daysin Ch
the light after preser- aetoceros (13)
va‘cior;g for 14 dzys in {%k‘eleton_ema (1?) 48 0 14 38
the dark itzschia (3]
v Skeletonema (61)
At the start 843,000 100 {Chaetaceros €D 98 0 1 1
Nitzschia  (6)
. Chaetoceros (50)
froserved forddaysin | ypp.000 | 48 { Skeletonema (47) | 84 4 | 12
Nitzschia  (3)
Preserved for § days in } Chaetoceros (64) =
the dark 163,350 ! 19 {Skeletonema Gy | 0 B0
: : Chaetoceros (93)
fheserved forf8daysin| 430,500 | 15 {Skezetonema 3y | of 7 ]9 |0
Nitzschia  (22) '
; Skeletonema (63)
V | At the start 1,750,500 100 Leptocylindrus'19)| 100 0 0 0
| Chaetoceros (14)
v Skeletonema (91)
At the start 1,435,500 100 Chaetoceros (5) | 100 0 0 0
Cerataulina (2) :
Preserved for 3 days in Skeletonema (94)
the dark ,] ,132,500 121 {Chaetoceros (4) 9% 0 4 0
Preserved for 7 days in Skeletonema (84)
the dark 243,750 17 {Chaetoceros a3 0 81 19 0
‘ Skeletonema (81)
VIL | At the start 360.500 | 100 |{Seetetomema B V93] 0 | 7 | 0
Skeletonema (49)
At the start 659,100 100 { Asterionella (42) | 95| O 5 0
Chaetoceros (5)
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DB B, BRI ER R ST 5TH b bNE DT, CNERNLHED 2 <
VEREFEAR, 7 XL BERRREMNCRE TS0, E—FERIUFORELRMLE, B
R EESEE DI (DA1/DAg, 7272 UDA 5 85— RN OWOLE, Drg; &
SERINEOWIE) 0EhR LD HF, COBEDIZDEHMTERRRD FKOI:.

£ g2 VIIL : WG 90 5, BcEREZE U2, b6 HEORFIRET
7 XL DESIRIZT UL, Deesidc ORICSUHIORE%ICHEHDS U, DA1/Dr2id6.502 5
9. 4T UTze 44T 5 DA1/Dhe BENER U Uit Dk BKOEROBEDIZD
LEZ D (Fig. 3), '

£ 2 IX : Yo%tk M=430my, Az
=6p5my, DA1/Dr2=2.9 TAEEFEEITEND,
SHEVOTHRICERMZRE Uz, 32HBITIZFERIT
2 AL Te b BIRE R BRI 3 % (Daoo) 6L
0% (Dess) ToH % (Fig. 4.

3 DAYS AFTER

»
2
-
_ g
g w H
2 Z %\t 7.oavs aFTer
<1 o
w ]
= o
<
=l
w
o
~ <
3 [
400 500 ~ 600 700 400 500 600 700

WAVE LENGTH IN mu WAVE LENGTH IN  mu

Fig. 3. Change in absorption of spectra 90% Fig. 4. Change in absorption spectra of 90%
acetone extract of phytoplankton acetone extract of phytoplankton
preserved in the dark. Obs. No. VIII preserved in the dark. Obs. No. IX

2 2 X: YyoBotiiiid A1 =430mu, Ae=600mup sk X DA1/Dre=3.5 T
ERETRV. 2 HEOLHRE, SEEDENLENRL Ui C EPMCED 7 Xvid
13- 1205, 4 ~6 B EIC Mu=420mpu iIC B8 & I E—ERINE © RBE Bk Uiz,
9 HBIC A =400muic BB, WHREHIZ 2 XL OB 15 7o (Fig. 5),

s 2 XI: SHOREHEIE A\ =430mu, Ae=670mu, Dr1/DA2=3.1 Tkik
EEECEN. 1RO 3 HEBOBERTREOEMIED b, 6 HEIC v1=415
mulc BB, BHE—-FRNFOSiAGE DN, IHE, Mi=400mp iCBE, Db
E13ARCISHHOBE TR ERIC 7 Xvic, CDMDessid,

s () () G () (2

10096 — 62% —> 57% — 29% — 18% — 13%
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(RELATIVE VALUE)

( RELATIVE VALUE)

Da

Dx

4 DAYS AFTER

400 500 600 700 400 500 600 700

WAVE LENGTH IN mpu WAVE LENGTH IN mu
Fig. 5. Change in absorption spectra of 90% Fig. 6. Change in absorption spectra. of §0%
actone extract of phytoplankton acetone extract of phytoplankton
preserved in the dark. Obs. No. X preserved in the dark. Obs. No. XI
LR 1z (Fig. 6),

&8 £ XII: 2%] A1=430mpy, A2=665mu, DA1/Dre=3.5T, HOEHDD
B, 1 HRE2BBOBIERT, KEREEDETED M1/D A D00 MP B I205,
Dz ZLZBD SN, SHEE, N1=45mu icBE), E—FRINHEOIIIST D
128 BA1=400mu T B8, 2 X OEICIZNDI, COBREBERKIZBEBE THET 2,
BRI Daoo 36 & U Dago B 2NN UHD0%36 L O T BITIET Utze Mald
#665mu 2o 1 HBic60mu ic B8, ZOHREEOKRME TCORBICME Uichs, T

( RELATIVE VALUE }

START

DA

7 _DAYS AFTER

( RELATIVE VALUE)

14 DAYS AFTER

400 500 600 700
WAVE LENGTH IN mu

l.
400 500 800 700
WAVE LENGTH IN mp

Fig. 7. Change in absorption spectra of 90%  Fig. 8. Change in absorption spectra. of 909
acetone extract of phytoplankton acetone extract of phytoplankton
preserved in the dark. Obs. No. XII. preserved in the dark. Obs. No. XIII.

DHEOD N2 DBAX, TR < TH 5 Fig. 7),

s (29) (342) (.7 (W37 () (%)

100%6— T1%6 — 6696 — 60% —> 4126 — 41% — 2%
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2 8] X : “gin1=430my, Ne=665myg, DA1/Dre=3.0CAAEELTSH
5. |HEHTERREBEA LY, REKO7T S 2 t v DHORE—HIc k2 D EE
AB. THEN1=40mu icBE), B—FRHFOSES0sCh, 148 Bicik v1=400~
420mp QRICHEEI 2R, TOBRTELL 7 L2z eEAL D (Fig. 8),

7 £ XIV—(1) : BIBEBREKOSEE, YPIA1=435me, \z=665mM, DI
/DAe=3. I TREEFHTHS. 1~3HETAN1=430mulc, 5HHET40mu icBE
H—FRH QS ET, CORI2ZH BEOBIE T, M 1=410~420mu%» 1z (Fig. 9),
& 8 XIV—(Q) : EBBARKOEE., YFIN1=435mu, Az=665mu, D1/
DAe=3.0C AREEFETHS. 1~3HETAM1=430mpic, X5HBTHImpicE
B Uiz (Fig. 10,

START

| _DAYS AFTER

VALUE )

DAYS AFTER

3 DAYS AFTER

S5 DpaYs AFTER

( RELATIVE

5 DAYS AFTER )
12 DAYS AFTER

( RELATIVE VALUE §

12 _DAYS ~AFTER

D

] AN L1
400 500 600 700 400 500 600 700
WAVE LENGTH IN mp ) WAVE LENGTH IN mu
Fig. 9. Change in absorption spectra of 90%  Fig. 10. Change in absorption spectra of 90%
acetone extract of phytoplankton acetone extract of phytoplankton
preserved in the dark. Obs. No. preserved in the dark. Obs. No.
XIV-(D. XIV- (2).

BERRLEEZR

(1) #9752 broERELERREORD ;

B | O FEAARIE 2490 Chaetoceros 909670 b HFE U, BIEKHA(32H ED T & Chaetoceros
#1982 THEH th Chaetoceros BRI < DI Hh 21z, BlEK Il Tid 244 Chaetoceros
#9892, K (14HB) #999%ic, #EN Tid 244 Chaetoceros #961%, FE (18H H)
#993%ic, BN Tk 244 Chaetoceros #15 %6, RIFI13% Lo S RITRFHER D
n& i Chaetoceros OHBEHUZEIM LTS, e U Skeletonema 12BN T4
TRI61 2603 K8 (18HB) 3 %lc, BEVNTUINN K FIcK84% (THHE) &t
YWD OERN DD, TNEREALD L, BMEREFRFEBKTOEYT 7> 2 K%
Chaetoceros DIBSixiEmc, R SkeletonemaDHEZ WL D FEICENENIEHTS &
5Thb.

—J7kmiEEk g Coscinodiscus DRFIC—EEICER U THOER I 8 F & ozt iRk
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WD 5D DB EEZLDY, NIBIEFEDET 2 oD pMEEEED TS, 8L T
13320 BTHUI0M48%1c, #BEN 12188 BTWIS%Ic, BENE T HE TR T2 Ed
Ul (22 VRN O X iUz 3 03 3 2). BORRZEETC L1558, ¥¥0
TR T Chaetoceros BHE LT 2 B4513EEIC (BR1), Skeletonema BIWESLTH
BEIEETH B (B,

CND QHENS, BIREREKTRLYVIOEY 7 7> 7 v OYUPIOEMKL, REH
DRLRZE, MEROBD RIS L THRRIARTH S EZA 5.

EREREROERTIE (BRI L) Skeletonema, Asterionella %3 L { HEH ¥
20 LR ERT S L, Skeletonema % (Asterionella % &1r) RIEFHEGTIC IO IHEFTIA
IR I T, BREATZ§0TE, X Chaetoceros I33WEETH 5 LIS NS,

(2) MiENEREOELERR .

MR RIEDR 2 RBNICEETERBLE T2, 20BRRZ IBEREQIHECIZL
25, AREQIFEIC 2 BESIEECI VRS C & 55, #5213 Table 3 pin
{75%. Table 3 |37 RB2 LT 5 IBCOWTRERIUCIE U B () 2 U

Table 3. Occurrence percentage of each cell group in different stages of
systrophe, in phytoplankton preserved in the dark.

\ Preservation
da Start 18 32
Gro 1&\ & ar 3 4 7 9 14
Normal cell © 100 96 95 0 L 0 0 0 0
|
Cell in systrophe 0 0 1 0 81 5 58 10 0
Empty cell 0 4 5 19 25 42 90 100

DUILSDTH 5., chic kg, BFET T B TEHBREO GREEIZEERL, T
HERDRIL U, —EC 2 fEEREMEL MBS 2 SR EENEY 7 5 v 2 + v BFEERICKT
JIETHRIZL S PRHEETHS. COMEMZZDOBBRMICHETT S & & S ITEARE
R EEREMEA E T34, DOWC4ABEIOMED U 2 EI&I¥A LD, D
RREREMILA E2EICT . DEDC & bBITRENEYR 7 5~ 2 v BRI
B g5 RI kD 3 BRI XSG HES.

1. BSFTRENYI~THE Chaetoceros D—IFECRAZEERONERS YT 24558,
REORFERO MO (Skeletonema) TILEE Tlowo.

2. BHRRETHE~M4BE #EH7 I v 7 by aRRCRETHRIEE T, cofoik UHRrE
HOEKGEEEL, TXCIERR L s, NBAEARROHBEL X530 E A & i
5.

3. WEFHRAEI4EDE, E R aRAEaRAmias L ET L, 200200 BB e E
BRIEL D,

(3) HABERCEZERFOBHESEBRABROEL
BRI RO To Lo MHAFTERERE , £ N2 NY16%,48% O EH AHREMBOE
FE R W UTond, IR 4 9IR0%E C 100% DG RAMIETD b , 5% TR62% D IUEE
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B R 08941 % D e FRAMIRD 6 MR Uiz &b b a T, BERIGEREES &
DD EERD. FHT Chaetoceros TR L & 3 1 2 ARIOETIE&LED 5 T & MEHES
AIREME R %D ¢ &AM S ute,
— B O LW b FHFER DK b 2 TOMROEMIE TR LT, CHUIREFE
CGRETHILY)

Chaetoceros 95% v
Rhizosolenia 12 32days {Chaetoceros 387 10days {Chaetoceros 9%

—>{Other diatoms 1% — — \Asterionella 17%

Other diatoms3% in dark
Dinoflagellata 1% Rhizosolenia 4%

Dinoflagellata 1%

EERIBLH)
Skeletonema 3%

in light

Chaetoceros  89% |

: Chaetoce ros 13%
Rhizosolenia 2% 14 daYS_> §Chaetoceros 99% igd—a}ls_) Skeletonema 157:
Nitzschia 3% in dark Rhizosolenia 1% in light Nitzschia  19%

Other diatoms 1%
Dinoflagellata 2%

Rk ABECREAOEAE R EACC & & WA BRI O Asterionella Dim ), FAR
FHICNT 2 EEORIGHEE D b3 dS (Bl BN T Skeletonema, Nitzschia 1%
Chaetoceros 1T U TRIGHIZP P> e 8D EEA D) FBHROELES-> Th bbhis
S0 EMEI U, T RDVERKITS 525, BT, WITOR NI kHEEORE
EEEROELZERBBUDDENRFETH S LEBER LI,
(4> FEEHEXE D) ORE
FEFHREFEORARIC L O THET 2BLECE k%2, BRI 2 HETIBEESERE
(400, 430, 480, 600, 665mu) ICDNWTHIBIZ®, E-SKWRBICUTIOTILE 2100%
L, BERekoiz. Fig. 1l 32K REULIZDTH 5.
b WA EFEEOBFZRERD S &
Daoo : log y=—0.0398x-+1.9899
Dasgo : log y=—0.0438x+1.9349
Daso: log y=—0.0441x+1.9574
Deoo :  log y=—0.0497x+1.9568
Dses :  log y=—0.0542x+1.9354
(GziZ U, yRWERZ, x 3RFRFEEHT5.)
TERIND., IR 7ALBRRRMBITT2ICHLERIEE (410, 420, 425mu) OF,
ZAEMIZ400mp E430mu OREICH % & O & E U TEN L bR, &8 BEOHER
EremE Uiz, Fig. 12 gch2RRUIZEDTH S
C T, BIHREL S LI ;gﬁﬁ%ﬂ@ﬁﬁﬁﬁﬁ‘f{ﬁ(@?ﬁ}ﬁ#ﬁﬂm TR ACSN (1) F—
AT ERESOHZERZERERI VAR THS. T80 DL, HFRIFRE—TR
NI DO LEETS, (D HRC2EEMTIEKRD C EBRASHM, 430mp 480
mu QR TIRIFERICIE EAEEZWRN. Q) BIRETHETARERE L § YP0%
FEDIRIFHNBETIETT 5. (D 14HBIIZFZZDZUTERV2IBETRIZI0% LT
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% (Table 4%/).

% *
(5) DM1/Dre2 DEM 0 i e Dazoc;(“5 SAUPLES ]
AEOMHIE, DNIOHERID OB | . .
FHEIVNTHBLERHEPICLE DT, Tt
i o Ml B U & SEC SR 5 € & \ el
MR ING, NMPosmR TRl ooyt H—rdrr I —t—1 12
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Fig. 11. Absorbencies of varioug.
wave lengths which
decrease with the pre-
servation in the dark.
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Fig. 12. Relations between the decrease rate (%)
of absorbencies of main 8§ wave lengths

and the duration preserved in the dark.
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Fig. 13. D)1/ value increasing with the duration preserved in the dark.

Table 4, Decrease rate (%) of each absorbency of 90% acetone extract

of phytoplankton preserved in the dark.

Preservation © Absorbency at each wave length in mp

(day) Do Dao Dy D Dgy Dygo Deqo Deso
0 98 86 91 91 86

1 89 86 82 80 78 82 80 76

2 81 70 - T4 T2 67

3 T4 T 67 65 63 67 64 39

4 68 o7 60 57 52
5 62 59 56 54 52 54 51 46

6 56 47 49 45 40

7 31 49 46 44 42 44 40 36

~ 8 A7 38 40 36 31
9 43 35 36 32 28
10 39 37 34 33 31 32 29 25
ik 36 28 29 26 22
12 33 26 27 23 19
13 30 23 24 20 17
14 27 25 23 22 2 22 18 15
15 25 19 20 16 13
16 23 17 18 14 1
17 21 15 16 13 10
18 19 14 14 1 9
19 17 12 13 10 8
20 15 " 12 8 1
21 14 13 1 11 10 11 9 6
30 6 5 5 4 4 4 2
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DA/ /Daa Dess
Start 3.1 100 %
| day after 3.2 76
3 days after 3.3 58
5 '« 35 46
7 3.9 35
10 4.2 24
14 4.6 15
21 5.7 6.3
30 7.6 2.5
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Fig. 14. Schematic models showing the ‘“ Kuzure-phenomenon

(collapse) of absorption spectra.
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