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Abstract: In the paper, light and scanning electric microscopic techniques were used to analyse the
algae on the breeding biofilms for juvenile Haliotis diversicolor. The results showed that there were
many kinds of algae on the breeding biofilms, such as Cocconeis, Navicula, Nitzschia, Pinnularia,
Melosira, Synetra and green algae in different size and shape. On the biofilm which juvenile abalone
grew well, Cocconeis were the dominant species, while on the film which juvenile abalone grew badly,
Navicula were the dominant species, and they often grew together, and there were more green algae
and Melosira in larger size. Meanwhile, the main fourteen clear algae species were recorded and
described in the paper. They were Cocconeis Placentula var., Cocconeis scutellum var., Navicula spl.,
Navicula sp2., Pinnularia spl., Pinnularia sp2., Pleurosigma sp., Nitzschia panduriformis,
Melosira sp., Synedra sp., Nitzschia closterium, Nitzschia longissima, Leptocylindrus sp., and
Melosira monili formis. For all the recorded species, there were photos enclosed and the relative data
were measured.
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“BitR” wWIER, AL RRRERE . BIBEMINE ", FEINE | BRREXBREMER
U R, BARHMEIT. EEMEYIEROQHG B ERREMETE LR, DR
BIE BIACAE” B “REEE” REIRMMAE, FRdh “BRE” KBIGREESE .

1 #HEGZE

FREMIEHET 2004 £ 9 AR BRII—3R605, MWBHITERE R EFA MR RO ZH S HE i
HREHLIEBCERR, /35189 T4 16 c? AN, BAELSRARY, LB EH1TREEEWLE.

HETRERE WK, IR —/MURERS A L; SANEEEE N EY RIS L, A
300 B M dEEUN _E RS FEATIE R AR, B 109 B E 2 5 #EATREE, 7 100, 400, 1 000 5B
BT HRBUE MR,

PR ERESNH A SUE. BOEBE/NT, 78 0.1 mol/L BEMRZE mhik HhHREEEYE 3 Ik, R/FHRE
A ACHI 2. 5% _BEE 4 h UL, BE4CH 1% NUEAREE 1 h, BEH 2. 5% R _BEM 1%
SALBRABA pH 7. 4 19 0. 2 mol/L SRR ZE M ELH] . WERE/FZ 0. 1 mol/L BERRE W EYE 3 IR (B—
HERAHAEER T UREY) , BEMEERBRK, HCP-2 KA S FRACTE, 1B-5 2 FIREH{U8
%, XL 30 AEEWH 7 BHMEWEIE,

2 #R

IR 22 E AR EREMRE, AARKD. RARFESHIMEE (Cocconeis sp. ). AL
(Navicula sp.). Z2JE ¥ (Nitzschia sp. ). PIX#E (Pinnularia sp. ). BHEE¥ (Melosira sp. ). EFF
B (Synedra sp.) REFBELER, Hsrilck FEMENT.

2.1 RS ERZERD Cocconeis Placentula var. (NERR I : 1~2 PiR)

WAETHMER, K 6.8~81 um, & 4.2~5.7 um; TEFMRXLER, TR, BEL
29~30 %k, TELRSUHE. EINT, BMRLEBRES AL, TEILL, AEEFPREEW.
2.2 JEYNIEERIIEERE Cocconeis scutellum var. Minutissima (CIERR T : 3 PimR)

BARHEMETE, K7.73 yum, 33.64 pm; RHEHPHXKE, Ticsk; BMARL 26 &, BRI,
W, MERSURTESZE B&S. TG BERRIEIR .

2.3 FHBEREM Navicula spl. (BERRT : 1, 4~5; BERRD : 1~2 BiR)

BAETEKMEE, K 17.6~23.8 ym, 5 6.8~9.5 ym; TEPHMRLZE, Frlk, T&EF
SeE] Wy, TP RTTRART; B 35~36 &k, BLRLH 8~18 MPRELA M, BMELRITERE 54
%80 RGBT, AKMBERTERE; AT IILL.

2.4 /NURIBEARER Navicula sp2. BRI : 3 Bimx)

HSROORAETI ST, SR TR, WK 13~15 um, I 4.2~5.1 um, A
5 ERAEE (Navicula sp.) Z5EIHAEWBXA], A hH/NLERE 5 PIILRLL.

2.5 /PECRSGERERM Pinnularia spl. (BRI : 4 Fim)

BARHEKMEE, K 10.1 pm, 3.2 pm (FRXIE 2.1 pm); TEPRRERER, fipg
M, ZRmAHAGEIRER, TesE. TPy ; emAgERRns, Ktk XigghRE;
RIS 50 4%, HFATHESY.

2.6 PRUPISEEA LR Pinnularia sp2. CGNERRT : 5 BiR)

BEAREAR, wEEAE, K 85.3 um, T 8.4 um; FRIRMPHX TEHER, Tk, ThR

AR ; FEIREARIRG, YA 84 ¥, B 8~10 #%; RRDSEEERE, ERFTIFH ARG,
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AccV ! Spot Magn Det WD Exp
150KV 4.0 625x SE 75 49

Bl T #3480
K1 REETRARERN, SERARKNMEES GRR=50 pm);
K 2 RIEIIEHEDRN Cocconeis Placentula var. SoEW (R =2 pm) ;
B 3 BRI Cocconeis scutellum var. Minutissima 5o RN =2 pm) ;
B4 MBERLER Navicula spl. REEFEW GRR=5 um);
B 5 FIEEREM Navicula spl. RERAEMR FRR=5 pm)
Explanation of Plate T
Fig.1 Mixed algae under low amplified light microscope, showing the different sizes and shapes (scale bar=50 pm) ;
Fig. 2 Shell surface view of Cocconeis Placentula var. (scale bar=2 pm);
Fig. 3 Shell surface view of Cocconeis scutellum var. Minutissima (scale bar=2 pm);
Fig.4 Shell surface and ring surface views of Navicula spl. (scale bar=5 ym);
Fig.5 Shell surface and ring surface views of Navicula spl. (scale bar=>5 ym)
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ul WD Exp F———— 2m

F 756 48  SCal

Wagn Dol WD Ep F———— 20pm I ) Dol WD By F———— 20um (
150% S T6 48 9)

SCAL [t ] SE 76 49 SCAL

BRI ¥
B 1 FHEEREM Navicula spl. REW FFR=5 pm);
B2 SHEFEREM Navicula spl. BEFREHEK GER=1 um);
B3 /MEMEEEREM Navicula sp2. HEW FRR=5 pm);
B4 WNEPBEHREM Pinnularia spl. THM FRR=2 pm);

B 5 WHEPLEREM Pinnularia sp2. FEMEJERM GRR=20 pm) ;
B 6 SEEERER Pleurosigma sp. TEEFEW; £ FAME BB E
Nitzschia panduriformis (BpR=20 pm)

Explanation of Plate Il
Fig.1 Ring surface view of Navicula spl. (scale bar=5 pm);

Fig. 2 Amplified shell surface central area of Navicula spl. (scale bar=1 pm);
Fig. 3 Ring surface view of Navicula sp2. (scale bar=5 pm);

Fig. 4 Shell surface view of Pinnularia spl. (scale bar=2 pm);

Fig. 5 Ring surface and base plate views of Pinnularia sp2. (scale bar=20 ym);
Fig. 6 Shell surface and ring surface views of Pleurosigma sp. ; a Nitzschia panduriformis
is attached at the top left corner (scale bar=20 pm)

2.7 BEcEARER Pleurosigma sp. (WERRT : 5~6 BimR)
AR, JLFRER, WEEE, K 110~120 pm, % 14.7~16.7 um; BREE/D, B
FHa R X HED], RS Z B AY 70°, REE T EIHARRIZ; TEEP R, AEk,
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2.8 ERFBE Nitzschia panduriformis (IERRI : 1 Fi)

B RRAEEES ARRETE, PRMSHD, HRgRESE, K 12.4 ym, % 4 pm; THELX
4, THRFFRT, RHRFREA 19 FF8, BHRILLH 1~13 NMLAR, LFmEBLE 14, mf
REr%, EhRMEEALRED, AFEEAEHE TR FREIEIRF ; KRFeHEEE —RILRIFLL.

2.9 HEBPEEREM Melosira sp. (MERRIL : 2~3 PirR)

BARMMRARTE, HR 11,67 yum, K 34 ym; HENEEAMEEREAE—E, ABEZREEL
gy, WAL, BATHERMNSE - EATEICROSELSH; FHTREFA4me
K 1/3 REARK/NM—. EATMHEAR W SRS, FHEHREFTAMMERK 2/3 KEFILSGEHA
I AiET G
2.10 EHFFEEARERN Synedra sp. CERT : 4 Bix)

HEAABEATUAKEE, PEHEE, PWimiid, B—Imsn —Imigdl; K 50.33 ym, FEHER
AR 4. 64 pm; FEESHRMEED],

2.11 P HAZEIHE Nitzschia closterium (Ehrenberg) W. Smith, 1853 (MERRI : 5 Fim)

ARG, AT, RERK, PEHER, BREKY 20 pm, 3.5 pm, FIHRHA, FKY
20 ym, FEEEFE—FHAEH. AREZFAFR, 24, ATHEERX,

2.12 KZJBEE Nitzschia longissima (Breb. ) Ralfs, 1880 (MERRT : 6 Bim)

AR ESREETAZEEMEM, HARK, BRIBKY 50 um, T 10 pm, PFWRRHA, £KYH
100 ym, HREFTME. BEREFR, 24, LEBRPIHERX.

2.13  4HEEARER Leptocylindrus sp. CBERRIL : 7 Fim)

BEARKAESEE, ERY 6 um, KIERK 2~31F; HEE/MMUKR, 28, 206 FHERK
Jdif.

2.14 2PRHE B Melosira moniliformis (Muller) Agardh, 1824. (ZNERRI : 8 Bimx)

BAHMRE, BERY 9 um. YIME%E, 28FKR. W, ENEREZNHEEL, RAEFEKRER*
BERAE CNEMRINV: 18R, RNEERS, AREMBZEE (ERN . 2~3 Fin) ML, 758
BTEMRIAZLHEBELBELBEBEIE# Licnophora sp. . [B i 8 Coscinodiscus sp. . 3§ 3
Gossleriella sp. RIEBEFEMNA, HTFEDHIRE R AEEFHT, FERAEIDR.

3 itig
3.1 AFIFERGEHEE LEERER

EMERE RIFWEE L, FESAARBB/DNNINEE, Wi, FLERLE. ABE. BHE
BRUNBRIERE; WECROURE I S FBEREAE A, UUIMAERSE, PYBEERBMEREZ,
HEREEERARE, KABERAMRSEEPREEEEMEA, BB KIS WY A B 7] DR 8 8
W&, PHEREES, EFTURSHENMESR, K- X/NGE, TUEERAAHAT RR
WEE I R/NIEER, HOh R gEAaRN, REH, EMERTFHNEEZ —, TAKAMI F iR E
B . DRTEEEREANRE R HE S B 8 (Haliotis discus hannai) GNTHME, Wi B X480 HA4h
HASH RFHRHSR ., EEEMTRA B FHEEKE E 2RI WE/DINIZE, U T R
Zw., FENEESE LR RERK, FEMBRMATEE/NIBRAEERBLD>, REBEMHENEZL,
FHERAR, Z£SEEHBTHENKE, SHEMEETHRRMER, SRERMERAEKZE.
EREENTEED, WEHERESEEHOLRRAA R, CREBRAFET, SKBEEKKE, WER
B2, WATSON IR RS . EHERTEREARKEEM, SARUERAIR, HiEE
A, R REE,
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i I 1580
B 1 ZFRZEWE Nitzschia panduri formis JRIRRFEM FR=5 ym);
E2 HBEREM Melosira sp. FEW FRR=10 ym);
B3 BEHEFEREM Melosira sp. FFBHK, M4 RARZEIRROTHRELEN GrR=5 pm);
B4 EHFFERER Synedra sp. REAM FrR=10 ym);
B 5 BT WA EE Niteschia closterium (FrR=10 pm);
B6 METHKEFEE Nitzschia longissima ($nR=50 pm)
B 7 BETHRHAEREEREM Leptocylindrus sp. (R =5 pym);
B8 NETHSEREER Melosira monili formis (FpR=10 pm)
Explanation of Plate]ll
Fig.1 Base plate and ring surface views of Nitzschia panduri formis (scale bar=5 ym);
Fig.2 Ring surface view of Melosira sp. (scale bar=10 pm);
Fig. 3 Local amplification of Melosira sp. » showing the shrink strap and incomplete ringed collar-like
structure (scale bar=>5 pm) ;
Fig.4 Ring surface view of Synedra sp. (scale bar=10 pm);
Fig.5 Nitzschia closterium under light microscope (scale bar=10 pm);
Fig. 6 Nitzschia longissima under light microscope (scale bar=>50 pm);
Fig. 7 Leptocylindrus sp. under light microscope (scale bar=5 pm);
Fig. 8 Melosira monili formis under light microscope (scale bar=10 ypm)
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Acc.V  Spot Magn Det WD Exp e pm
150kv 40 1250x SE 74 49 SCAU
35 (-

BRIV LB

E1 MERENEE EXENRAERE GRR=50 pm);
H2 METHEHRENHEE LZ8%E FR=10 um);
K3 AfMBEETHEREAEE L2 FR=20 ym)
Explanation of Plate]V
Fig.1 Gathered state of algae on the biofilm, on which juvenile abalone attached badly (scale bar=50 pm);
Fig. 2 Green algae under light microscope on the biofilm, on which juvenile abalone attached badly (scale bar=10 pm);
Fig. 3 Green algae under scanning electron microscope on the biofilm, on which juvenile abalone attached badly
(scale bar=20 pm)

3.2 RTEMIR

SEABET, SET -HPERICR T, KAZHPERESFEILRAL, RIE. FHRE
BAR, BAEEBEEAMNER; BRRE - TERES, BARE. REATH GF) TE4E0H
#; ZEARCE TSN, HMNSHEET#RE. FHEIRMRMRS XFMHREZAR, B
RiEE—EIRE, MEAMEWMHEE [Paralia sulcata (Ehr. )Cleve, 1873] ZRf R L6 . EEHEHE
[Melosira sulcata var. Sulcata(Ehr. )Kutz, 1844, EAEZ WP [ Gaillonella sulcata Ehr., 1838 .
WHHEZE [Orthosira marine W. Smith, 18567, ¥¥EMAN ¥ [Paralia marine Heiberg, 18637 %,
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ARTAERR, Mk, AZAMER, HAREM—IRAPRHEM, HFHTEHEN,
Bris

ABr BT S R SR R 2 T R E R P B ERF R BT A MR, ARG F K

HFE, TERRRBERIHEE.
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