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Attached diatoms occurring in the aquaculture facility
in Kochi Prefectural Deep Seawater Laboratory
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Abstract

The attached diatom flora in the aquaculture facility, Kochi Prefectural Deep Seawater
Laboratory, Muroto, Japan, in which Pacific deep seawaters (DSW) were pipelined from
depths of 320 m and 341 m, was studied using light microscopy. A total of 37 species in 21
genera were recorded from the tanks (10-16°C). The popular identified species were Navicula
agnita, Craspedostauros decipiens, Nitzschia laevis, Gomphoseptatum aestuarii, Diploneis
papula, Tabularia fasciculata and T. investiens; among them, C. decipiens, G. aestuarii and D.
papula recorded the highest relative frequency rank (> 50%) in at least one sample. Some
diatom species were previously reported from aquaculture facilities in Toyama prefecture,
Sea of Japan coast, in which colder (< 10°C) DSW is used. Among six examined tanks, one
tightly covered outdoor tank was prepared for the present study by running DSW for forty
days before sampling. Two samples collected from a wall and detached colonies floating in
the tank, included only 4 species, showing the cleanliness of DSW. Other samples were
collected from five tanks of a variety of size, period and cultured organisms. Five samples
collected from a wall or other substrata in three abalone (two outdoor and one indoor) tanks
included 12 to 24 species; the richest flora (24 species) was recorded from a net cage in the in-
door tank in which surface seawater (SSW) was also mixed for adjusting water temperature.
The other two samples, collected from one outdoor kelp tank and one indoor shrimp tank
(with some seaweed), included 8 and 4 species, respectively. We concluded that the inclusion
of organisms, particularly abalone, as well as mixing of SSW increase the species richness of
attached diatoms in DSW and that diatom species occurring in high frequency are adequate
for high production in culture in DSW.
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decipiens, Nitzschia laevis, Gomphoseptatum aestuarii, Diploneis papula, Tabularia fascicu-
lata B XU T. investiens T, T®D 95 b5 C. decipiens, G. aestuarii ¥ XU D. papula 3015 & b
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3 (B4 2, BA1) Kiiciz 12-24 FAHEL, HicRBEKEEY-BAKECEESRD
Zhrote, B a v 7KED»LS S, BRI EKE,S 4@BHE LA, Db, &% (BicTob)
DB P EREBKDOBEAL DSW hoHEHEOREE 2O L, HMEEOSWFEIZ DSW TORE

BRHEREL LifFcE 3 LR L.

F—I7—F  fIEBER 7035, EFBEREK BIEREX,

1.#% E

BEEREKE, BB, OERBKE LTS
KRS TV S, BEEEELSVICHDITNE
HEGSBREXL LTV (FH - &1, 2006). fF
BHEHEBR 7TV ¥¥I, v=BEOBFERNED
BHAEAITS MOMBERE LTEETH2 (@
B, 1987, Suzuki et al, 1987, BEH - %7,
1998) 4%, HEEBAEVPCKEOHFROFRRE 7V
(BEH - 18, 2006), BHEFZS nicBFEEE
IKOFIREERTED & 5 B EERENSEER LEXT
303, BEBEOFHOEZ I TR, HROHEE
BomE,» 5> bEERSFn S, ki, EES1’, H
RisEBKEIUK L TV 3 BILEKERRE (B
M) & ASHTHEEERBKF AESR (AEE) OKig
CHREXR T 2 EEREOEBEEASHrIc L (88
Ko, 2000, 2005) 3, A, KFEFER[OEBER
BKERUK L T W2 MEmBEERBKRAARTLE
TEKAEIC T A IO W THNDOTHET 3.

2. MEBLUEE

AR THV KNS, 2004 FE3H26H, &
MBHB R (HBUKKZE 320 m & 341 m)
D6 (B4, BR2) Kitin oiRE LK (Table
D). BKEOKB IR 10~16°CT, BAKIET
BERKEL D EBHBRE WVERICH - 7. 155,
SRk - FiR, KBRS, FHEENL JUORES
A2 NTHERK L 7. DITiC, B/KIEOFMZ R~
%,

BAKIE1L (B0LF) TR, BEFEBKOAZE
40 B> IR L OKIR 15°C), EMEINEE 7,
E=—h =%, BERESICFELTY

77K

RRIBERE» SBREL, &K% O1W, OIFD &
L. fthodBAKIE 3 B b MFEERBKD &% h 13k
LTWaH, winsd 1FELERVWTWRiE», K
To& > ICEHBEPRVSRL B, BAKE2 3,
EEECEHAEE SN A #1477 ¥ Nordotis
gigantea #fAB L TW3 1 + YBKET, BEESB
JUBROBHEN STREL, &K %E 02AW,
O2AP & L7, BAKE 3, 3&M, iRk
BFICHRPEORAL 77 EEFABLTVWAR by
1 b vBEKME (727201, 2003 £ 11 A LA
BELEROEEKEOIKMRA) T, BB
UKEICEDRTW IRy b K M VORIAOREE
»OREL Rk % 03AW, O3AFB & L7, B
ok 4 3REEAEL v 7B LTVWEES
WfrE 1 b yAKET, BROBEE, SEEL R
El& O4KW & L7,

EAAfE 1 (ndoor 1) (&, @BEFERFREKEEE
KEREGELTHIHL, EBRECEEEES NI A
HATI7ER2EBLTVWS ] b v BKIET, 7ot
ZRBEL TV B % v bEOREICTER S W7 BEED
SIRELLABEZIIAN & L7z, £/, BRKE
213, BHEBKDBENFHKLTA N5 €L LR}
DxtAREBELTWVWS 30LKET, BEEmICEKS
NEBEL SHRELHEE 12SW & L.

HEREROBORE, HHEE0BER, AEE
H+BE (2001) L#HAS (2005) ITHEHLL T
BL, XEREME AM) 2HVWTiT-7. 1,
BRI 2 HBRREOSER, $HAKS (2005)
DG L RRED 5 BRI (r, BHTHEY, 7%
PFr, iz, 8-14% ; +, 529, 15-29% ;
¢, £V, 30-49% ; cc, FHEITEZWL, 50%LL)
OEMRETRRL 7. AR THV 7283 137K
5 (2006) ITHEHLL 7:.
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Table 1. Profile of samples and culture tanks where attached diatoms were sampled.
. Cultured
Sample Code Tank® (Volume) . Place of Colony Remarks
organism
Oo1w Outdoor 1 (501) None Wall DSW was run for 40 days in the tank
Ol1FD Floating (Detached) covered with vinyl chloride sheet.
02AW Outdoor 2 (1 ton) Abalone Wall
0O2AP Plate
03AW Outdoor 3 (1 ton) Wall
O3AFB Abalone Floating Bottle Never cleaned for three years.
04KW Outdoor 4 (1 ton)  Kelp Wall
I1ANC Indoor 1 (1 ton) Abalone Net cage SSW has been mixed with DSW.
12SW Indoor 2 (301) Shrimp Wall Seaweed has been placed as a nursery.

*Water temperatures in the tanks were largely 10-16°C.
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£, BASHIc T 6 KIE 9 EKEIh O EEE
LHEXTSAE (5 BRFE&RIR) (3 Table 2 I</R L 7@
b, 21 B3TEMBADSN. BEDHICE
BEONFHEMBERE 2K 1-40 iRl 1H,
ZDOEHIZ Table 2 iIZ/R L e ARONAICIEXT
H5.

J&%I T3 Cocconeis J& & Nitzschia B5& 5T
R &% <, Navicula |8 4%, Achnanthes /& 3 F&hs
TRV, E£1, R6ZCOABTRED S
D & Navicula agnita Hustedt (Figs.27-29) &
Nitzschia sp. 1 (Figs.32-34) T, W't b 9RE
h 8 ARMSHEL, oML HEMsHESN
7-¥& &L LTld, Craspedostauros decipiens (Hustedt)
E. J. Cox (Figs.19, 20) & Nitzschia laevis
Hustedt (Figs.30, 31) (CLE, 75¥»5HED,
Achnanthes sp. 1 (Figs.5-7), Gomphoseptatum
aestuarii (Cleve) Medlin (Figs. 23, 24) (LIE,
53 kt» 5B, Diploneis papula (A. Schmidt)
Cleve (Figs. 21, 22), Amphora helenensis Giffen
(Figs. 11, 12), Navicula sp. 1 8 & U Tabularia
investiens (W. Smith) Williams & Round (Figs.
38, 39) (LIL, 4FKH»SHE) 1357,

F7z, KiE (BLUBRESH) flicsa sz s, HR
SEBELGE» -1 DR T 7 EEFET LTV BKIE
T10~24 @B L, i<, REKEZRELTH
FRLBAKE2 0% » MEE GUEIIAN) T3,
BAD17TR 24 AR L 2. Fic, HESHREH

gk D15 - oD, EYENERE FICERBEK
DHEEMNFRLIcE == hx—fFEDBAKRE 1
T, K0T GEO1W) clk2@2fE, i
LTcuwiig (AKBOIF) 289 T, bIrlkc
SB4EMBHBEL T TH - 12,

HEBEED 5L, Dl &b 1:khcBVT & !
+1 (156-29%), [Z&W :cl (30-49%), [Hm¥d T
£\ el (B0BLIE) dVFhhics v antcD
i, Craspedostauros decipiens, Diploneis papula,
Gomphoseptatum aestuarii, Licmophora gracilis
(Ehrenberg) Grunow (Figs.25, 26), Navicula
agnita, Nitzschia laevis, Tabularia fasciculata (].
Agardh) Williams & Round (Figs.36, 37) ¥k
U T. investiens D8 TH -7, Tho 8B
U Cocconeis BOIEHT N % 2O RREREERS
X URERODFFN B L CERRENIRE L T icd
N3,

Craspedostauros decipiens (Hustedt) E. J. Cox,
1999, Eur. ]J. Phycol. 34: 142-143; Simonsen,
1987, Hustedt’s Diatom Types, 1: 463, 3: pl. 691,
figs. 19-26.
Basionym: Stauroneis decipiens Hustedt, 1959,
Kies. 2: 827, fig. 1170. (Figs. 19, 20)
AR RS ©, Rind$HERIK, kot RE<c
bInric<vhd (Fig 20). & 31.0~47.0 um,
#RX0E 6.0~7.0um. SRR 10um I 20~22 T, 7K
EEFICETICHES, MEIERIRT, Bk,
UM SRAR 2 ~ 355y IR CTHAICIRAS D, 5
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Figs. 1-20. Diatom species occurring in a culture facility using the deep seawater off Muroto, Kochi
Prefecture. Fig. 1. Hyalodiscus scoticus. Figs.2-4. Achnanthes St. Pauli. Fig. 2. Raphid valve. Fig. 3.
Internal valve. Fig. 4. Araphid valve. Figs. 5-7. Achnanthes sp. 1. Figs. 5, 6 Raphid valve (left) and
araphid valve of a frustule. Fig. 7. Girdle view of a frustule. Figs. 8-10. Achnanthes sp. 2. Figs. 8, 9.
Raphid valve (left) and araphid valve of a frustule. Fig. 10. Girdle view of two frustules. Figs. 11, 12.
Amphora helenensis. Figs. 13, 14. Caloneis linearis. Fig. 13. Valve view. Fig. 14. Girdle view. Figs. 15, 16.
Cocconeis delicata. Raphid valve (left) and araphid valve of a frustule. Figs. 17, 18. Cocconeis shikinensis.
Raphid valve (left) and araphid valve of a frustule. Figs. 19, 20. Craspedostauros decipiens. Fig. 19.
Girdle view of a frustule. Fig. 20. Valve view.
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Figs. 21-40. Diatom species occurring in a culture facility using the deep seawater off Muroto, Kochi
Prefecture. Figs. 21, 22. Diploneis papula. Figs. 23, 24. Gomphoseptatum aestuarii. Fig. 23. Valve view.
Fig. 24. Girdle view. Figs. 25, 26. Licmophora gracilis. Fig. 25. Valve view. Fig. 26. Girdle view. Figs. 27-
29. Navicula agnita. Figs. 30, 31. Nitzschia laevis. Figs. 32-34. Nitzschia sp. 1. Fig. 35. Pleurosigma
barbadense. Scale bar = 10 um. Figs. 36, 37. Tabularia fasciculata. Fig.36. Valve view. Fig. 37. Girdle
view. Figs. 38, 39. Tabularia investiens. Fig. 38. Valve view. Fig. 39. Girdle view. Fig. 40. Tryblionella sp.

31
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Table 2. Relative abundance of diatom species occurring in a culture facility using the deep-sea water off
Muroto, Kochi Prefecture. The symbols are: rr; very rare (-7%), r; rare (8-149%), +; common (15-29%),
¢; abundant (30-49%), cc; very abundant (50%-).

Sample code”

Species O1IW OIFD O02AW O2AP O0O3AW O03AFB O0O4KW I1AN I2SW
Centrales
Hyalodiscus scoticus (Kiitzing) Grunow rr r
Trigonium formosum (Brightwell) Cleve rr
Pennales
Achnanthes St. Pauli (Kolbe) Kobayasi & rr rr
Sawatari
Achnanthes sp. 1 rr r rr T rr
Achnanthes sp. 2 rr rr rr
Amphora helenensis Giffen T T T rr
Amphora sp. rr
Bacillaria paxillifer (O.F. Miiller) Hendey r
Caloneis linearis (Grunow) Boyer r
Cocconeis delicata A. Schmidt rr rr
C. neothumensis Krammer var. marina r
Stefano, Marino et Mazzella
C. scutellum Ehrenberg var. parva rr rr
(Grunow) Cleve
C. shikinensis Hid. Suzuki rr
C. stauroneiformis (Rabenhorst) Okuno rr rr
Craspedostauros decipiens (Hustedt) E.J. Cox cc cc r + r + T
Diploneis papula (A. Schmidt) Cleve rr rr rr cc
Donkinia sp. rr
Entomoneis alata (Ehrenberg) Ehrenberg r
Grammatophora marina (Lyngbye) Kiitzing I
Gomphoseptatum aestuarii (Cleve) Medlin r cc r r T
Licmophora gracilis (Ehrenberg) Grunow c r
Navicula agnita Hustedt rr rr 4 rr rr r c rr
N. salinicola Hustedt r rr r
Navicula sp. 1. r rr r r
Navicula sp. 2.
Nitzschia dubiiformis Hustedt rr r
N. laevis Hustedt T r rr rr + rr
N. valdestriata Aleem & Hustedt r
Nitzschia sp. 1. rr r rr rr rr r r rr
Nitzschia sp. 2. r
Parlibellus delognei (Van Heurck) E.J. Cox r
Planothidium haukianum (Grunow) Round rr r
& Bukhtiyarova
Pleurosigma barbadense Grunow r
Pleurosigma sp. r
Tabularia fasciculata (J.Agardh) Williams + r r
& Round
T. investiens (W. Smith) Williams & Round rr + r rr
Tryblionella sp. T
Total number of taxa 2 4 12 13 13 18 8 24 4

*See Table 1
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(stauros, cf. /MK S, 2006, p. 29, 35) AFRKd 3.
EROTHERIZRIRAE T, FRTHFIIKT
h2 (Fig.19). ERAFRIRIKT2ls 2. BERE
B7K%E DR LIt OBAKIE | THFICED S
h, BEEABACEEEHT 300BEs N,
i, CBWEOSFBHEDLOERL T/,
Cox (1999) %5 Craspedostauros J&% %3 L - BRI
HAZZON, RECE-TWV3, KEOHMIIIL
, KEETid (HELGTORVFEWLEL, PUITHE
%), RERIFE)IoFOE (REE, 1979), FHBE
FEESOMXS (B&/ - &), 1993), ELEA
EWTOMBEREKT 7 e BIEMZ BAKS, 2005)
BLUOME)EABTRMEED Y 257 4 /
) Enteromorpha crinita (Roth) Nees #/& L (8
K, 2005) »5, #@s Tk, 7 7Y 2D Province
Il > St. Helena BIRFED/NE 154 K7 —VAD
WEkhooBEMND 2 (Giffen, 1973).

Cocconeis delicata A. Schmidt, in A. Schmidt
et al., 1894, Atl. taf. 196, figs. 23, 24.
(Figs. 15, 16)

REEAE. #FEAE LR RoRMsb S
DIKTHLTVIDODEHTH 3. &Kkid 225~
31.0um, 7RMEIZ 13.0~21. Oﬂm AREDHEHE 3
©SFRIC B, FFIMAER (Fig. 15) & HEHt
#k (Fig.16) £ diczx ) v b Jj(@ﬂ@ﬁb) 5155,
9 kih, BAKES (77 e@E) 0280 s
»OHBEL 7.

AFE 13 Schmidt (1894) A3z BT THRE
L7cil k% & & ic#hifEscH L 7218, Meister (1935)
DREBE» SEBLAHLOREL TV B, KFET
BFETH 3.

Cocconeis shikinensis Hid. Suzuki, in Suzuki
et al., 2001, Phycol. Res. 49: 137-144, figs. 1-31.
(Figs. 17, 18)

RIEHEAE. &K} 165~250um, RIEZ
10.0~155 um. #HE#H 3 ERIK. ﬂff? 3 M RR
(Fig. 17) TR/NSBE8, EHEER (Fig. 18) @
Z Yy MROE» 83, 9 3*403 5 bREK%E

O EER 33

BALLEANKEL (77 EEB) OALLEDS
ni.

AFE 3 Suzuki et al. (2001) HREESIIREE
DFHEBR ) 3 ¥ X ¥ Caulerpa racemosa (Forsskal)
J. Agardh var. laete-virens (Montagne) Weber
van Bosse D#AKE D 5B RE & v Fri@LH
LicETH 20, amiRIL<, ME)IR/NHEREED
L&A ¥4,55 7 ) Hypnea japonica Tanaka @
BIAKE (Suzuki et al, 2001) ©=FEHF)IF
Oofa L FERS, 2003), BLEKERRS S
X URIBAEZEOBERBEKMARSR (BKS,
2000, 2005) HEPSBEINTVS,

Diploneis papula (A. Schmidt) Cleve, 1894,
Kongl. Svenska. Vetensk. -Akad. Hanal. 26: 85.

Basionym: Navicula papula A. Schmidt, 1885,
Atl. taf. 7, figs. 45-47. (Figs. 21, 22)

BROAFEZ, AELE-ECHERE. KXWl
faTcRBEOPRTHEMIT NS, #FE 23.0~

27.0um, 7%08 8.0~10.0zm. #1310 um i
10~12 T, REOPRTETE 723 b oI iist
K, %&\%'M I L 7o S WREHKICEE 3 5. sk
BILK, BAMICIERBORHETH 2 HEE (on-
gitudinal canal) 3% 3 3% (cf. Round et al., 1990,
p. 563, fig.1; /MK S, 2006, p.38, X 57). fit#&

EfK., AoBHoRMEBE cBEL T’
Gerloff & Helmcke (1975) 3% 0, 4EOEHERE
Bbzhe k< —HKL7. KRR TRIAK 12SW
THICESSEBD Shichs, KERBERICEL 5
L, GBCPWRLEICEET 2.

Gomphoseptatum aestuarii (Cleve) Medlin, in
Medlin & Round, 1986, Diat. Res. 1: 212, 214,
figs. 16-18, 55-59.

Basionym: Gomphonema aestuarii Cleve, 1893,
(Figs. 23, 24)
AREIROERIK (Fig.23), WHIR S UE

Diatomiste, p. 55, pl. 3, fig. 4.

(Fig. 24). 7% 12.0~22.0 um, 7R¥E 2.5~3.0 um.
B3RV, ORI RS cHR. FEE cR

15 BRER R IR D FREBE (cf. /MK S, 2006, p.39,
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61) & EMiximDWFmEE (cf. /MAS, 2006, p.
31, K128) BT 30MKETHS. WROEK
Mmoo SHEIREH L, EMIcEAT S, AHAT
IR S 03AW TEEIICHBEL 2.

AF&E 3 Medlin & Round (1986) 5 Gomphonema
Bh & @ Gomphoseptatum % FZL L 12, %
A 7L LTCREBL. 74 Iz A ¥ ) REIRET
N —/N— Bl Hastings Tdb 3 43, fhic 7 #
D ATREBELET 7 ) AL SEBBREERELE LTOoR
E03H 5, AILTRIBEIKITEDKLE S, ¥ ~=
k /N Ptilota filicina J. Agardh £ (F3% - Hh,
1994) DA SHISH, HBAKBICEETT2EER
bha,

Licmophora gracilis (Ehrenberg) Grunow, 1867,
Hedwigia, 6: 34. (Figs. 25, 26)

#m (Fig. 25) 3R#IK T, BRERARIG 396M /Y,
BERHmrd b LRIcRiclcns,. EiR
17.0~58.0 um, 7%1& 6.0~9.0 um. EK IV,
&R 10um I 18~20 T, BRSBTS 15
DREEITbh > TETIEST 5. %@ (Fig.
26) 3 SUFET, ERFER OBk (cf /MRS,
2006) dbhFhIicET 2. ARATIALES
O2AW TEEHNCHBIL 7.

AREZ, KEPTREBE (1979) HARRFE/NR
K SHE LT3, T iRhERERFE TH
LahtciBd (Skvortzow, 1929) & v 35 U4 X
by 7 #BE DK (Skvortzow, 1932) 5 HIRER
LEhdb 3. Skvortzow (1932) T ki, AREIIZK
aE, 7 8 THE, dtEBs L otidhdEIc bET B L
W,

Navicula agnita Hustedt, 1955, Bull. Duke Univ.
Mar. Sta. 6: 27, pl. 9, figs. 13-16.  (Figs. 27-29)

FREGREHE T, Rifid L2 WVICHE < 75 2 504
EHUS. B®&ld 19.0~39.0 um, I8 4.0~6.0 4
m. FEEIERE. &F 10um i 12~14. BHET,
ROPRTROITPICHEHR, BImIc W <z Lo
WIETICE D, RTINhAT 2. AR TRERER
2SW A D T xToRAM cHER s h, FicElM

04KW TR HANTHERL /-,

ZAF& 3 Hustedt (1955) & b, 7 # Y % North
Carolina /@ Beaufort #8575 o Fi@ic#is vz,
AHTcRILBERBANEOCHE Y Y=V %
Neorthodomela aculeate (Prestenko) Masuda (8%
K /K, 2002), FEIEIELEEOEL Y
s~ Corallina pilulifera Postels et Ruprecht (887K °
FE, 2003), TERELUMREMECHBET <€
Zoztera marina L. (Kuriyama et al., 2006) D&%
(B) Koy ZILRAEZOBEERBKT 7 v E
JERERR D O bE (KRS, 2005) 055 5.

Nitzschia laevis Hustedt, 1939, Adh. Naturw.
Ver. Bremen, 31: 662, figs. 116-118; Simonsen,
1987, Hustedt’s Diatom Types, 1: 261, 2: pl. 385,
figs. 10-18. (Figs. 30, 31)

RERBEOLVWEEE T, iRk < S ORIk
%, %K 10.0~17.0 um, 7%0845~6.0um. 5
FRIMR D THHI COLFERME cOBRE IR cH 2.
MERRRICRY, BECHBIS/NEEZMES. K
RTRATERR, Z<oEE» SBESH, oK
¥l O3AFB & O4KW TELHNCHER L k.

AFE (3 Hustedt (1939) i< &k v dti#gisED K1 v
Leybucht {@#1® Hamburger #bM 5> & #rf@ic#k <
hiz, A CRELRAEZROBEREKT 7 EE
JEfERR (35K 5, 2005) &FEEMILMRARKE
DBE 7 < &K L (Kuriyama et al., 2006) #»»
SHEDH 308, FHESOAHTRERORE CRHE
K) IKLhINFELEDNI S,

Tabularia fasciculata (J. Agradh) Williams &
Round, 1986, Diat. Res. 326-328, figs. 46-52.
(Figs. 36, 37)
AR E - B KR T, EiRiEhax
wUa (Fig. 36). #xfld 84.0~93.0 um, 7Xi&EE
40~50um T, ABORTRIARETH 5. ik
BIRV, REERIKRVWEAE (Fig.37). &FRIERR
mEBEICZNZN 1 HT>b 2805715, 7%
> ORI IE % 53l L AR O BHAZTER L TEY
WEET 3. AR TREAMES O2AP THEEH
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AR TERRFED o OWME (R
BHH SEHT 3.

ICHIRL 72,
£S5, 1998) MdH 313,

Tabularia investiens (W. Smith) Williams &
Round, 1986, Diat. Res. 1: 324, figs. 39-45.
(Figs. 38, 39)

BREE-HE CQﬁ&H%T,%%iﬂ&%%U
% (Fig. 38). i 15.0~41.0 £m, #XigIZ 3.0
~4.0 um, %iﬁcir” V., REmEERRWEAE (Fig.
39). &R 10um i 10~12 KT, RED» SBE
T CEGd 2 1 ok A» 5155, AifEEER, #F
KOBEEFRT 5. AFETIREK O3AW TF
HHNCHER L 2.

A& E BRI EE DL Y v N =k N (BFE -
H, 1994), EREAREDIEY VvV E (BaK -
IR, 2002), RREERBREEOAELN )
Plocamium telfairiae (Hooker et Harvey) Harvey
#HARDS, 1999), RFEE/N\XBEOLEN+ 7T /
) Asparagopsis taxiformis (Delile) Trevisan (8
K+mBEE, 2004) FOBKEISRO0»-THDY,
AIEMICEST 2INFERETH 3. ELEKERRS
B LURIBRAEZ OB FEB/KFARER BKS,
2000, 2005) i< bEEHNEH L 1.

4. 5 =

IhET, BEEBKFAERCHET ZNEE
BT 2HMRARELRD 2 &% 35K S, 2000,
2005) IKfR>nTWwichH, SlE, KFEFERMOHEE
K2OVWTHZDO—IHEPALNICT B LT,

SRR BT O BREEE I 3 B RES AT
BEHESERL, HREK C1E37TR) &,
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Table 3. Attached diatom species occurring in aquaculture facilities in Kochi Prefectural Deep Seawater
Laboratory common with two aquaculture facilities (Toyama Prefectural Fisheries Research Institute
in Namerikawa® and Abalone Culture Center in Nyuuzen**) in Toyama Prefecture, Sea of Japan Coast.

Speci Namerikawa Nyuuzen
pecies

Achnanthes St.Pauli (Kolbe) Kobayasi & Sawatari O
Bacillaria paxillifer (O. F. Miiller) Hendey O O
Cocconeis shikinensis Hid. Suzuki O @)
Craspedostauros decipiens (Hustedt) E. J. Cox @)
Navicula agnita Hustedt O
N. salinicola Hustedt O O
Nitzschia dubiiformis Hustedt O
N. laevis Hustedt @)
N. valdestriata Aleem & Hustedt O
Parlibellus delognei (Van Heurck) E. J. Cox O

Tabularia investiens (W. Smith) Williams & Round O O

*Suzuki et al. (2000), **Suzuki et al. (2005). ***as Cocconeis sp.2 in Suzuki et al.

(2000).
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