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Studies on Attaching of the Barnacles

in the Shallow waters.

Tomomitu TOYOSIMA & Haruhiko IRIE

Observations were carried out in Nagasaki Harbor from September 1960 to August 1960.
Results obtained are as follows.

1) Attachment of the burnacles took place from the end of May to the middle of
December when the water temperature was over 18°C, being most abundant in case of the
temperature over 20°C from the beginning of June to the middle of November, and pausing
in case of the temperature under 15°C from the end of December to the middle of March.

2) Attachment was most abundant in surface layer, and the deeper we went, the less we
met.

3) For solid materials such as wood or bamboo, for example, the attachment at the
beginning was more effective than for the artificial fibre such as polyetylene or
“Kuremona’’, but some time after there was found no difference. This may probably be
mainly due to watersuction and napping of the fibre.

4) Attachment to the dark-colored plate was more abundant than that to the light-colored,
being abundant in black, red or blue, and scarce in purple or pink, and poorest in white,

green or yellow.
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FEET, sTEOBE v a4 Fig*ek, —[E
COSK IBEERIELT, BHEMREERER
Ul FROBEREZHLIE HEOE

Fig. 1 Experiment of attaching, each material.

WEEE SARNESEELT HERC Fig. 2
AP LT, XNEBREEI 4 lilc“acﬁﬂ
R LT, WP EOERBROFMEBERE LT, TrrerTTrrrIf el B

MR 5 B% > - 7, Balanus amphitrite

hawaiiensis DEEEBER » 7 [3 @@ [ﬁ@l

I & g2 (Anchor) (Anchor}

© BEREE é BK...Black

BRERROMRER ONERE, Balanus | gﬁ.?’tﬁ;le
amphitrite hawaiiensis, B. amphitrite Gg?ézg
communis 285 LT, B. amphitrite 000
albicostatus, B. tintinnabulum, Octom- R....Red
eris sulcata, Cornula diadema @ 6HET Fig. 2 Experiment of attaching, each color.
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Bk 14 B HOREBRZHBUIER, FEHNCRT, 3ADBHEE - 2BERRKEMNL, 6
HED bRARCERERD, SARA-TEES L, HUIORiK#ENmERY, LRAKBEARLT, 1,
2, 3HICEEMEIT-7, (Fig. 3)
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BRI, 0, 1, 2mBIR £, 3m BN U RE, 4mBERE PP o7 (Fig. 4 &5)
(Table. 2)
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Table 2 Attached quantity, each depth.

= Month _ T
N) lo w212 3]4]5|6 |7 ]8]o0
St. N ,
o | 1024 208 "0 o d o o 30 1040 348 —| 724
1| 1m0 190 10 o o & o e 1130 050 —| e
Number | 2 | 138 360 40 o d o o sm 54 1828 — e
3 &8 ag o o o 12| o sd a¢ =g | 2
4 1080 @ o o d & o 56! 208 32 —| 0
A 0 a6 e d o o o o 198 976 1eed —| 222
1 792 142 83 o o 1 o =216 167 1604 —! 199
Area 2 426 2760 28 o o o o 76 s 828 —| 158
3 e 33 o o o 1 o 3 34 200 —|] 38
4 2 1 o o o i o 3 6 8§ — 1
0 46 28 17270 o d 10 114 4es| 560 3810 1880 410
1 a2l 32 o o o 16 6 824 580 3416 2120 484
Number | 2 g2l 1602l 152 o o o 10 oo 69 3442 178 es2
3 | 1464 1736 168 o o 0 o 606 510 2446 1072] 690
4 || 1716 1116) 208 o o 0 20 324 30 1272 4% ea
B 0 1 10 28 o0 o] 1 20 147 10d 1838 1121] €0
1 147 182 o 0 o 2 4 204 1 1539 1007 118
Area 2 520 833 69 O 01 o 20 402 59 1se8 607 116
: 3 80l 1010 45 O 0o O o 379 25 o976 614 145
4 o8 234 34 0 01 o0 o0 128 4 o9os3 =211 121
Table 3 Attached quantity, each material.
N - Month .
Nial 101|122 1] 213 4 | 5| 6 | 7 8 | o
St. \[
Po. 400 200 e o o d d 89 o 28200 —| 500
K. 200 140 40 o o o o o0 1020 3120 —| 420
Number | Pa. | 8500 280| 60 o ¢ o o <o 850 1480 —| 520
B. | 2408) 486 o o o 24 o 300 o3 1776 | 348
A w. | 1700 1900 19 o o o o ‘90 1000 2380 —| 420
Po. o 10 2 d d o o 34 2 37 | 144
K. 8l s0 17 o o o o 99 =200 1038 —| 102
Area | Pa. @ 114 3 o o o o 133 18| 7mg —| 188
B. 763 4660 o o o o o 172 28 w7 —| 68
w.| 86 12 1] o o 3 o s 141 90 . —| 12
Po. | 140 1180 240 o o o o 620 320/ 2880 2180 200
K. 1200 80| 100 o o o 0o 450 520 3140 12000 420
Number | Pa. | 280 760| 240 o o 0o 20 280 100 2840 910 1320
B. | 2100 1is4 120 o o & 30 822 372 2316 972 5
B w. ) 1930 80 9 o o 20 100 1040 1030 3510 2030 770
Po. 62 es3| 4 o o o o 179 20 1286 1001 61
K. 3l 3w 36 o o o o 108 40 1368 686 104
Area Pa.| 128 447 4| o o o o 130 23 703 530 199
B. | 1330 s97 14 o o 1| o8 3% 37 1868 412
w. | 1003 280 37 o o 2 21 =46 148 1921 931 186

Po.::-Polyethylene K:--Kuremona Pa..--Palm B..--Bamboo W-:--Wood
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MHEIC L2 BEZEFDH, (Fig. 6) (Table. 3) .
Frrnd FREFCRDNIGEEBER, #RCEERERS Oh, WRE LkR—Emi3E onigh
o 7ohs, BEBIZE K BREL, % BchickE, & 8 Bicd, BEHCE L - .
(Table 1)

Table 1 Number of attaching to each colored plate.

N colour | Black | Purple| Blue | White | Green |Yellow| Pink | Red
’ . mm.
1> 76 67 88 46 68 EO 58 W0
1~3 4 c 3 0 0 0 0 3
June 23
3 < 0 0 0 o 0 0 0 0
Total 80 67 9l 4 68 50 55 B
1> sl 183 110 60 75 o 102 o
1~3 % 4 103 33 29 73 139 1O
July 10
3< 0 20 13 1 0 4 7 &
Total 246 247, 228 94  lo4 17| 248 285
1> <7 27 69 18 20 19 19 48
1~3 4 1 8 0 4 0 3 1
Sept. 7
3< 1 1 2 0 0 0 0 o
Total 97 29 79 18 24 19 21 )
All number 423 343 398 188 195 240 324 407

HEER TR X 2 OB BRZY, BEROEXTOEZERE TES b, BAREARE UTEESRst
AFELNID EIPORTELORMMBD Y, ORI OPOTIARECKRIE2ET S,

@ #& R (Table 4)

FEAOEER, ASOSDREEEST, HERIC L THAKSERBERATSEBELRERE bO0DIC
XU, BRIBEBDICER LIoKRT, DRETEZ—TSOEMTOBNK, HAKSELHATIKEDE
PIEKRTHE, 7 VY RORECHKENBERTS CLRBFCHMONTOE A5, COFRFEREED
CEEBDS BOLEDNE,

KEIMERAEBEU T BAK DOEP -T2 COFR, ASALEK (BERWNCLE) OZEE UL b
EZlo

BEZ5 Y7 P VROVTHE, WEETR2HAEKBRUE, EEE2ELT BABHLhICEET, HBHO
KESBHEEHETHEEP D, 7VVRBELOBELEZLIEONLY, BEZ7 VY ROERELTES
FhE 8NTWVS Skeletonema costatum OWEEIZEHBUCERTE, ChooWBEREELEIICE
DI o 1288, WREAE DICHHBECLEBEEDE0~0% DL ERENR DLl '

NV % =3

© WEEMICEBIBEEL
7 VY ROBEFEIMBEERMC L > TED LSBT EPICDOTIE, WED WHATEELZFRETE
BFICEVE L, B BHEEOBEREETHY, FIAWMTHIEENTETHS ERELTVSE ST,
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Table 4 Hydrographic conditions of environment.

St. A | St. B

D‘ Atm. Wattzgéc)emp. Pl Skelet. Atm, Wat((elo'c;c;mp. PL Skelet.
ate » Date

t(eor?:rs. Surf. | Bott. V(Oéé];ne Number t(eonég. Surf. | Bott. Vgég;ne Number
‘Oct. 4| 25.8 24,5 — 0.8 39|Oct. 4 25.5| 28.5 — 0.2 8
Oct. 11} 25.0] 24.2 — 0.5|  1097/Oct. 11| 25.0 24.5 — 1.0 287
‘Oct. 24 27.0] 22.5 — — —|Oct. 25 27.00  23.0 — — —
Nov. 4 19.0] 19.2 —|  0.28 572/Nov. 8§  19.0f 20.0 — 0.5 411
Nov. 19  17.9  19.3 — 0.5 427/Nov. 20 19.9  19.5 — 3.5 637
Dec. 6 19.0 15.5 —| 0.9 11|Dec. 6 19.0f 19.5 —| - 0.8 3
Dec. 21| 10.5 145 145 0.2  —IDec. 20 108 145 150 3.4 —
Jan. 9 10.8 14.00 14.2 0.8 4004|Jan. 9  10.5| 14.5 13.8 1.0 3221
Jan. 25 8.0 12.7] 12.8 4.4 40350‘Jan. 26 8.0 12.00 12.8 4.8/ 6322
Feb. 9 8.3 10.2] 110 3.2 —||Feb. 10. 8.3 13.8 12.8 3.8 —
Feb. 22| 11.5 14.0 13.0 2.9 Qol{Feb. 21] 11.5  13.0| 13.2 2.3 1309
Mar. 1 9.9 12.8 12.0 8.0 —[Mar. 2 9.9 15.}  15.0 4.0 —
Mar. 17| . 17.0]  14.5 4.5 0.2 2189(Mar. 18| 17.0/ 15.8] 18.0 3.0 6637
Apr. 11|  20.5| 14.8 15.3 1.4 —llApr. 10| 20.5 16.0 15.6 1.8 —
Apr. 8 208 162 16.0 0.1 387/Apr. 29| 20.5 15.4  15.9 0.2 354
May 18] 20.00 19.5 19.4 0.4,  743May 18| 20.00 19.4 19.4 2.7 —
June 100 23.0 20.8 20.8 1.0 708)June 10|  23.0 21.5  22.0 0.2 8176
June 23 26.0 26.0] 24.5 2.0 —|June 23 26.0] 28.5 25.2 0.6 —
June 17 29.5| 25.8) 25.8 0.3 -
Aug. 21 —  30.8| 30.0 — —{Aug. 20 — 29,7 29.2 11 —
Sept. 4 —|  28.9 29.0 — —{Sept. 4 — 29.3]  20.3 — —

HEICEERPZVERI—BNTELT T3, —KF J. P. Visscusr®) 25400 - 5 2B bEET S
&L, H A Garonsr?) SIS0 5 AR SBETEHLZRE LTV, ARBRERCRBEMTE
T OABREHECELER LD - 7cbs, BERROENE & SIKEREM RO BERICHEWVELR U ER,
B HORBOATIES, SEREODTEITEEBATENRERREED X 2 BIC L5 BE bh 2 Lt
Uize

EEFOVR, BEICOOTE, WED, 805 Sickiug, 7Y RO Nawplivs HIZBHEEE T,
Cypris JIIC AL, HAERD DREEMEHICIS & LTVE Y, EHLoRAENEEERT MEMKO
Fpgw o, FEEES > Navplivs §fl, Cypris FRTHNCIIBIS Wi Y, Cypris BEBOEL D
SREVENCES ELED 6N, C OHIEICEFOWME bBHET 2 bo:Bbil, BaMcds
FBHLOWTE, #Y RE K OB B B HOBECELABRSDND, BARRICSNEL, H A
Garoner 7)) d—BICHEEBEICEZ WVE L, J. P. Visscrers) SEREWCE L L, BICDH D - f:&#ﬁ%bfb\éa
XKED REEIAORBICRTIC 35, B, BIED-REBELTVAR, FARBRERTIE
ARBERE LT, WEEHEE AEAOREROBEERIED » LERED DI, FLVbOTR
15 o 7o B EER ORI RS ECEZEA BRI, BT ULARESDOTEDL > Chid
REC L - THASEDN, EEAWD & 5 &N FEMEL 0N, BRECERTHEOE RGOS
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Fig. 3 Seasonal variation of attaching. Fig. 4 Vertical variation of attaching, each
depth.
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Fig. 5 Vertical variation of attaching, Fig. 6 Variation of attaching by each

each depth.
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@ RELCXIBEEIE (Fig. 1)

REAROMEE, KIBIOR(CRREAC L » TED OHEIZ A b7,

Fl% 8 U TR A—HEE

B, AICERIGENESERNS, ot COFRDOTRE, EED B7 oY ROSHESIKDE

HELLHIL, FECONTEDSHRTSILL,

R SHMEMRRIEN TRIEERZT - R, BRED

NERI LEES TR hTd, NFREEEEEYEEREELBE - TVEERELT

VB, CNDDEEAEEL, HBICED - —REEZ I,

ZEINEALL, MK BV EINE, 7YY
ROEERI7 A L > THE, 9ATALD
108 BAicEmd s & L, FEY 320°CRLE,
¥ 23°C Pl B ERIERE T15° C L T e 1k 75
U, REORERREBTL LR, 6 A
4 5 9§ FHOR® 20°C Pl FORE b B5E
HBEERTEERSIZ 3 A TED13°C OET,
FEE R A THDL17°C OEE HELTY
%, ABROER TR, 38 Ta»B12A hEo
15°CPl koEEMR BN, #ic 6 H Lk b1l
Ao 20° ¢ Pk @ By Bl E B,
15°CPI T 128 Tabh 5 3 A ha)E ootk
THEENRED bNIz. XFEAI L -TEDH
EMR LN, BARERME BULOPEEENS
&, HRILEIRING 1 B IS B EIRAER - 1o
B, THRKEBEMMCEE SDEBRbN. XE
DETEIARET 8 H Ta» b 9 A AR S DR
BRON, '
PRI DV, Bk - SRR T U
v ROFBERODWEER Skeletonema costatum
B SRR ESTELEHEL TS,
EED LMD OHREESRE & LI FET,
Skeletonema costatum ZHileE® U, MEE
B ELEZ OWHEE D Balanus amphitrite
hawaiiensis DEBARATIFRELE T, Ll
FoEH LEEEKTO Skeletonema costatum
OFEB TR Plankton JHBES 85 Ul 23,

CNRFABEOBFERERIC LS dDEEDL
N, BESBEHCEBETBE TKBIAVERD T, A, B HARBOTHEOEREBRONIEDL D, 20
FERRFEROBENSHEOREC L5 $OLHEEL 7o

{NUMBER)
20000 - St. A ~o-Water temp. of surface. . A
—e—Water temp. of bottom.,
—e—Attaching number. g
I4
16000 | o,
12000 J
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4000
20000 |
q
16000 | %
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8000 |
400 |
XXM T WMWY OV v i X
(MonTH)

c»

Fig. 7 Relation between water temperature

and number of attaching.

BER—RAEREBANE L, 7 VY KREEELRAMERA R 7chs Skeletonema costatum WCDOWTI,
TRES L SEMEBUEICKRERE L, BECRFSREE Bbid, BEKE OBHEEE ONEH T,

vV E #9

1960 9 A 519614 88 7D LEMICE » TRIFENOERIFEICED S 7 VY ROEEHRET - ¢

B, ZOFERD SIROFHERE SN,

@ REERETICHT2EERII, 15°CLlLD 3 AT D128 MEIKEERR OGN, 2C°CRIED6

R b&rr o117 thrhs 8, 15°CRITOL2H T 5 3 A haE Tkt ch .
@ BEENBRERICGEVIICSY, KEEESITHED Uk,
® MHEBIC X2 FEEMNL, EREDN, KChEHECEERMIDL, BTRYTF LY, JLEFE

DETHHEICE Ub - 7o U LERERRICAD,

REREDENE LB,

CNSDEMBR NI 5 I
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DI, BIEEE OB RS EEEEEINIC L2 M 313305 & Bk IINC k5 D EHEE Lz,
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ANHRETTER - RS c BRI HPTE pp.95—96 (19589)

JEEZED : i8R 4ERESHEREs pp.l57 (1952)

WEELX pET7FYE (1HM7)

KEES : DEEE (1949)

B, Bk REFREHOTE EHREY 6, B (1936)

J. P. Visscuer ¢ Nature and Extent of fouling Ship Bottom. Paint Mfg. Assoc. Citc (1936)
H. A. Garowner : Physical & Chemical Examination of Paints, Varnishes, Lacquers and
Colours Ist Edition. Paint Mfg. Assoc. Citc 259 (1939)

EHERSE  BERBEAA 77 FY R Chlamalus challengeri Hoex DOEMIETE #OBIEE R
REWE 7, 4 (od)

RE R -SEEZ ALEE : MONEDCETIHE-T  (F#x 2 0FHZML) BRKFR,
9, 64 (1960)

FHEER : 7FY RORBREL IKREEL OBRICONT Eahai 47 (193D
BokoolE - B R: 27970V FORBEERIM 54, 3, 108—118 (1939)

WMLETT  BERREE “X 7V 2= (Skeletonema costatum (Grev) Cieve) DEEE KEEZR
OfE  BA¥HRMS PP 1-39 (1954)
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