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The study on the causes of mass mortalities of the cultivated ‘oyster
(Crassotrea gigas Thunberg) and hard clam (Meretriz luseria Roding) was
started by setting 13 observing stations along the nearshore of Tong-shi and
Chin-hu in October, 1974. Routine field survey was carried out thereafter at
least once per month. The work was more emphasized during the so-called
mass mortalized period when a team of five TFRI staff members had a two
months stay at field this year. A series of field surveys, that offered
much more valuable materials for the work, were conducted after each heavy
rainfall, especially on 8th, 29th -April and 17th May. These included study of
river outflow, water quality analyses, and cultural and transplanting experi-
ments. Besides these,several bioassay works were also undertaken to find
out the toxicities of pollﬁted river water. The main results are as follows :

1. The phenomenon of mass mortality of cultivated shellfish, which have
appeare din April-May each year since 1969, was mainly caused by the toxic
effect of polluted water discharged from the industrial plants of the upstre-
am of rivers.
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2. Sed:ments of waste water revealed 51gn1f1cant lethal effect to shellfish
in bioassay. i e '

3. The happening of mass mortality had close relationship to the first
heavy r“ainfall in south-western Taiwan, which often comes in April-May
each year following a long duration of dry season of November to April.

4, The mortality rate of shellfish was varied with the extent of polluted
condition of nearby rivers, while topographv and duration of submerging

time were partly responsible for the var1at10n of mortality rate Wlthln one

local area. .

5. The planktonic bloom, which appeared after the second heavy rainfall
this year, supplied plenty of foods for the growth of shellfish, however
the “red-tide” seemed not reponsible for the mass mortality this year.

6. The high mortality rate was also ascribed to over-;iensity culture. In
our conclusion, suitable density is better not over 3000 catty/hectare for the
size of 500 individuals/catty of hard clam.. (1 catty=0.62kg) '

7. Transplantation had some advantages to prevent the clams from being
killed if the process was not undertaken too late. .

For the previous problems, several remedies were. suggested below:

1. To shorten the duration of submerging in waste water, it is better to
take cultivated oyster from oyster-self for safety after heavy rainfall

2. To collect the cultivated clams in cloth-bag or bamboo basket and keep
them under constant moisture condition is recognized as a possible method
for short-time survival. ’

3. Once suffered toxicities the clams would emerge from sandy bottom,
The way to rescue them is to tansfer them to a clean water.

4. Sand-filled bag or cloth-bag was proved to have some filtering effect
to the entrance of waste water. ,
5. For the safety of shellfish cultured in fishpond, it is advised not to .

renew water until seven to ten days after each heavy rainfall.

Bl '
ﬁ%&i%%K%ﬁE@Z@@%ﬁﬁﬁ'ﬂﬁiﬁ%ﬁ’i%%%ﬁﬁﬁﬂﬁ’%ﬁ%sﬁ':
HepLURHECrassotrea gigas Thunberg B Meretriz lusoria (ROding)ﬁE%Zﬁ}Eﬁ

B(F » 1964) - ARBFEE _HSENES » 19534 (RELE)ZAH BRMERES 5,5304
B EERR 5588240 » LIgk ~ EX - ERREHRTEEE - FUNBEHSIRISEHREBEB
BRERREMAELE  BHBETRAME - BE19604 (REOS) BEUEYERERETRAE
FERBRRERIF » tABWHIE - BMTEHUEE 8,676A6 » BT » RERBEMVESHZ " BRE
TREM 7L BE-BOLUSEIMERE - 197268 ME IS 9,523A » FER13,66841H »
fRAE#I30, 300/ TC » {5 B IRIATE S 7275 « 19744 HAE R AW » (AIRIRFA 19744 QA BEE Y
B (RE—)



T R R UK R C R B 3
| #— EMAREENEE (K50
CEORACH SRR NI LT (PRI T A)

o Table 1; Culture’.:_;re‘aA v(h.e.crtare) of o.'ys‘ter-’ 1n Tairwan (1953—1974)
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NEBERERE SN BN R B SN SN BN Bl A
1953 —| 338 134]/1,185[ 600! 850 729 520 — —| 555 419 5,530
1954 —| 342 157} 1,185 650 870 729 540 — — 545 419 5,438
1955 | —| 342 178/1,185| e50| 870 729 5400 —| —| 505 419 5,418
1956 | —| 342 163 1,185 650 870] 729 540 — —| 505 441] 5,385
1957 — 348 163| 1,185 650 820 729 457 — —| 481 445} 5,278
1958 | —| 356] =200]1,185 820/ 1,100 729 557 — — 360 021 5,526
1959 —| 360 260|1,185| 1,370 1,430, 729 457 — — 360; 170} 6,322
1950 | —| 305 253 1,185 2,700} 2,000 735, 456 - —| 372 270; 8,676
1961 -— 198 302 1,585 1,800 2,000 740, 478 —_ — 372 100 7,576
1962 — 194 302} 1,585| 1,694 2,000] 745 478 — — 372 100 7,471
1963 —| 198 434] 1,585{1,690| 1,893 745 546 — — 372 125 7,588
1964 — 203 434{ 1,585 1,663] 1,980} 745 505 — — 372 125 7,892
1965 —| 420, 456 2,030| 1,675| 2,061 750 - 480 — — 370| 125 8,347
- 1966 —| 430 302 2,051] 2,601 1,570, 782 430 24 —| 250 127 8,567
1967 5| 430f 332 2,106/ 2,910} 1,670 782 442 5 —| 250 250{ 9,181
1968 5 426 332 2,106 2,991] 1,711 782 450 4 — 250 250 9,312
1969 10| 410, 405/ 2,106 2,987 1,848 782 4,0 8 — 250 200 9,469
1970 - — 437} 2,317| 3,295! 1,820 566 360 9 — 250|200} 9,253
1971 — 420 . 490{ 2,320 —| 1,931 565 475 10 — 97 40! 6,355
1972 7| 445 490 2,355| 3,360| 1,836 565 480 10 1 7 7, 9,523
1973 | —| 477 442 3,350| 3,370, 1,836 — — — I —| 8,405
1974 —| 405 265] 2,353 3,520 1,149 | 382 480 10 5 74 -1 9,274
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Table. 2. Culture area Chectare) of hard clam in Taiwan (1953——1974)

%g. gila |z |w|l2|5| 2|8 |Bje|l |82

AGEIIE AR AR A AR AR R I AR A

B B%| B Bk 23 Rk 3 =3 - - il E
3] o | - o 4 4 o A 8 - - A s s
casa | oot | o o 4 = 28 | — | 24 500 101
'1955| of —| — —| 82 32 —| 25 25 — —| 24 500 208
1956 | 2| —|  —| 4 147 s50{ 60 42 25 — —| 24 80, 433
1957 | 2l — 200 4 1471 50, 25| 64 25| —| —| 25 80| 441
1958| 2 —| —| 4 2471 60| 40 90 29 —| —| ‘25 8| 5%
1959 | ol —| 200 21 2470 81| 210 90 32 —| —| 18 100 s:
1960 | o — —| 134 377] 162 180 80 25 — —| 14 —| om4
1961 20 —| —| 177] 377 165 146/ 68 25— 9 14 220 1,203
1962| 2 — —| 177) 377 165| 146| 68| 25 — —| 4 220 1,184
1963| 2| —| —| 206 377] 160 170 68 - 115 — — 3 200, 1,301
1964| — —| —| 207 487 18] 280/ - 8 120 —| —| 1| 200 1,521
1965 — —| —| 207 517 158 195 63 69 —| — 2| 200 1,412
1966 | — —| —| 201| 4611 90 52 72 & — — 6 130 1,019
1967 | —| — —| 207 461 148 54 72| | —| —| & 65 1,012
1968 | —| 100 —| 238 471] 1s50] 91| 72| —| — — 3 65 1,099
1969 | —| 20 10, 352 5000 151 477] 72 — — —| 3 50 1,635
1970 | —| 10{1,040| s00| 250 5200 85 - 3| — —| 3 50 2,47
1971 — 30 —| 731 500 300 s70| 85| 7 1 —| 3 10 2,237
~1972¢ —| 30, —| 839 570{1,129/1,136| 8| —| 1 1 3 5 3,79
1973 —| 30 151,240 1,000 910]1,13 — — — | — —| 4,331
1974 | —| 30, 25| 844 1,430 402(1,720 246 | 2 2 3. —| 422
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Fig. 1. Locality of swmnpiing staticns along west coast off Chin-lm and
Tung-shih
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Table 3. The number of drift bottles released and recovered accordmg to
position which bottles released ' ;

Position ‘A B ¢ D E ‘F G H 1 J K
Number : S : ; :
released 20 2. 9 21 5 2. 15 12 25 30 10
Number e : o

Number Tomoo7 0z o8 70 231

%recovered 35.00 47.83 77 78 47.62 40.00 38. 09 46.67 0 8.00 10.00 10.00

% recovered . ‘
of total 12.07 18.97 12.07 17.24 3.45 13.79 12.07 0 3.45 5.17 1.72

Accumulative ‘ o . :
9 of total 12.07 31.04 43.11 60.35 63.80 77.59 89.66 89.66 93.11 98.28 100
return . . . :
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Table 4. Percent surV1va1 of hard clam at various temperature for 24 hrs in

relation to d1fferent size. (Group 1 is larger than group 2.)

Test | Temp. °C 15 20 25 30 35 40 . 45 TLm
No. of clam 10 10 10 10 10 10 10

Group e ival % 109 0 10 4 2 0 33
1 Survival % 100 90 100 100 40 20 0
Group ‘No. of clam 10 10 10 10 10 10 10

Survival : 10 10 10 - -9 2 - 2 1 32
2 Survival 9 100 100 100 90 20 20 10
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Table 5. Percent survival of hard clam at various specific gravity (8.G.) of
sea water at temperature range from 25 to 30.

5. G, » § — ,
\ 1.005 1.010 1,015 "1.020 1.025 1.030 1.035 1.040| TLm
Test ' ;
No. of clam 5 5 5 5 5 5 5 5

1 |Survival | 5 5 .5 5 5 5 3 2 | 1.037
Survival % 100 100 © 100 100 100 100 60 40
No. of clam 5 5 5 5 5 5 10 10

2 | Survival - 4 4 5 5 =5 5 5 4 1.035
Survival % | 8 - 8 100 100 100 100 50 40

]able 6. Petrcent surv1va1 of hard clam ‘at varlous spec1f1c gravity in (8.G.)
temperature range from 15 to '20°C for 7, 10, 13 and 15 days.

S. G. 1.005  1.010 ~ 1.015 - 1.020  1.025 1.030 1.035
No. of clam 5 5 5 -5 5 5 5
Days|survivall 5 5 5 5 5 5 2

7 S“r;i"al 100 100 100 100 100 100 40
0

* |Survival| 2 4 5 5 5 5 0

10 fe——e—s
“f;“’a 40 80 100 100 100 100 0
(r]

" |Survival] 1 3 5 5 5 5 5
B3 | s . _

Y 20 60 100 100 100 100

(]
Survival 2 5 5 .5 -5

15 .
Suryival 0 100 100 100 100
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5. /)15 KZEHE (Bioassay)
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o ERL.002—1.003 » BARKEURZ B « HHTAUEARRR20Y » ML BTECRIENT
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Table 7. Bioassay resulis of river water on March 18, 1975.

River  |conc.% Z‘;:ﬁ,‘ft‘}f Ncciérf,f 24 hrlig'hjgzczgles Z‘:ﬂ%:ﬁi:ieshr ag‘;‘s)
Po-tsu 100 | 1.003 | 10 |10| 10|10/ 9| 8] 7|7 9
(Estuary)| 20 | 1023 | 10 | 10! 10] 10] 10 9| o] 9] 10
Pei-kung | 100 | 1.c03 | 10 | 10| 10| 10| 0| 8| 8| 7 11
(Estuary)| 20 | 1.023 | 10 | 10| 0] 10| 10| 9] 9| 9] 15
Peikung | 100 | 1.002 | 10 | 10| 9| of 8| 8| 7| 7| 12
(Bridge) - 20 1.020 10 100 10/ 10{ 10! 9{ 9| 9 16

4 4EA A8 H R 8 B — K RIFE 9 10 H WK FTiR BUid AR B Wk » AL s 2 (
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BEKRER T2 EERREREREZAYREERAR « dRENBEKESY » BE—HEHEH
W F AR CEH BN - E 4 B29BKFMERS Ak » @EEW » FH5KHE 8%
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Table 8. Bioéssay results of polluted water in Pei-kung River and its
estuary on April 10, 1975.

Survival of oyster after

Tt 5% EESSif;C I;I}‘Zstgf B 72 T 0 [ 68
Control | 100 1.025 10 10| 10 | 10 ] 10| 10| 10|10
Estuary | 100 1.017 10 0| 62100 o] o0
100 1.018 10 0] 8! 6| o] o o} o0
‘River 5 1.023 10 10 | 8 0 0 0 0 0
10 1.023 10 0] 600 ] o] o0
15 1.022 10 05 ] o] of o] oo

Table 9. Bioassay results of Pei-kunz River water on April 15, 1975.

urvival of clam af
Eﬁ?gr Cope- | Nt | NE ir T lhrf % n 50 [
Control 100 10 10 10 10 10 10 10
Estuary 100 _ 10 10 8 8 2 0 0
100 10 10 10 6 0 0 0
River 5 10 10 10 4 0 0 0
10 10 10 8 8 0 0 0
15 10 10 8 2 0 0 0

Remark: Hard clam length : 2.73-3.43cm ; weight ¢ 5.90-8.98 ; ‘t.emprature : 25-27°C
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Table 11.The monthly variation of composition of
phytoplankton ( continue )

Month
gerus Apr May Jun Jul Aug Sep
Téme 1974
Bacillariophyceae
Meloeira sp, +oe + ++ ‘e
Strphanopyxis sp. 4t + ‘ee
Skeletonema costaum ++ ++ + -
Thalassiosira spp. “ 4 - ++ 2¢/m’
Cosinodiscus spp. *re + ++ -+ .- 10
Bacterosiva sp, *
Corethron sp. . + 9
Lauderia sp, ’ .+ .o ’
Schrodorella opp. ‘e ‘e 8
Deroneula spp. + + - + T
Leptocylindrus 5pp. ‘4 + + -
Guinardia spp, e + + . 7
Rhizosolenia spp. e ix3 +e ree -
Bacteria strmm app. e s + -+ vt + + é
Chactoceros spp. ‘e L2 ‘e +4 [ 23
Eucemphia spp. ree + +
Clinadium spp. + + 5
Biddulphia spp. TS ++ .
Hemiaulus spp. ‘e ‘e -+ -4
Licomophora sp. * +
Climacosphenia sp. +
Climacosphenis spp. E223 - 3
Fragilaria Pp. X a4 4+ ++ E
Thalasgcionema spp. +e . +4 2
Thalissiothrix spp, *e
Asterionella spp. LX + - + + . "y
Cocconeis zp. . . K I _} {
Dipleneis sp. . e e -
Plouresigma spp. ‘e = + + s . L 4
. Stauronels sp. + Nov ' Dec leb Mar Apr May Jun
Navieula epp, - + e +*4 +
Tropidenies sp. + + + 1974 1975
Amphors spp. + Fig.l16 The monthly variation of settiing
Bacillaria spp. -4 3
Ntzchia spp. - rer ‘es —ee L oes voh-'.cc/n + Vertical line show
Cyanophyceae the standard deviatation ¢SD -
Tricodesmium spp. . +ee PRy TS ‘e -
Oscillatoria spp. +4 4 e e
Myorocysite spp. e ‘e, e
Sprogyra epp. + +
Chlorophycease
Pediactrum spp. I 2 * +
Sconedemus spp. +4+ *"* + +
Clooterium spp. + -+ + s
Flagotlata

Coralium epp,- e + +
Peridium spp. * *
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Fig. 17. The major genus of phytoplankton appeared from Nov. 1974-
Jun. 1975
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Table 11.The monthiy variation of composition of .
phytoplank ton, ’
genus Honth Nov Dec Feb  Fap Apﬁ; May Jl)'Q
e 1974 1975

Bacillariophycese
Meloeira sp. . +* C . 4 +
Stephanopyxis sp. + + + +e
Skeletonenia costatua e . +¢ +“+ + +* *9esE
Thalassiosira spp. o ' - e -+ * )
Cosinodiscus spp. . +ite +¥ee b + *e
Planktoniella spp. -
Gossleriella sp, + +
Corethron sp. *
Lauderia sp. .
Schroderella spp. ey
Detoneula app. -+
Leptocylindrus sp. -4 + *

Guinodia spp.’: . - EZ PN 22 2
Rhizosolenia spp. + « + +4+ -+ ‘e
Bacteriastrum spp. - + - ++
Chaetoceros spp, +¢ ++ 8 ‘¢ ‘4
Eucamrhis spp. + - . 24 + . + -
Climacosdium . : +
Ditylum sp. .
Biddulphia spp. . ++ +4 + + ‘o
Hemialus spp. : S + +
Rhabdonema sp. «
Ciimacosphenia spp. *
Fragilaria spp. *
Synedra epp. - - * +
Thalassionema epp. + O tteee +* ++
Thalassiothrix spp. * . e + - +
Asterionella spp. . - +4
Campyloneis sp. - + +
Pleurosigma epp. - + g + +
Navicula spp. +
Dentinila spp. e
Bacillaria paradoxa ot ‘et + +44
Nitzchia . 4+ ‘e ‘e ‘e
Frustulina * +
Tabellaria +
Cyanophyceae !
Oscillatoria spp. Lasd * ++ ‘4 thees deed &
Richelina + . ++
intercellularis
Tricosdismium s + s tHEE bt
erythraeum
Merismopedia sp, + +
Microcysitis spp. P2 23 t4e s P R
Chlorophyceae
Pedimstrum Spp. ++ +
Scenedemusn spp. Fou *+
Closterium spp, ++
Spirulina sp. + + -
Euntia sp, *
Hormidium w=p, " ++
Qedogonium sp, +
Cosmarium sp. +
Zygnema Sp. > +
Flogellata
eratium spp, + e X

Peridinium spp.

Note: Spp. after the genus names mean t}AL twoe of more Species
were contained in all the samples. The frequency in
occurence of phatoplankton cell was grades ss follows)
+++44, Very abundant,

++4+, Abundant,
+++, Command,
++, Rare,
+, Very rare,
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TR RN E TR B | ™

séaﬁ%Zﬁﬁgﬁm « :
: m@wﬁé4ﬂSaﬁﬁsﬁmamﬁﬁi%aﬁﬁﬂ%ﬁ um%&ﬁﬁéwmm&2¢¢&
'i#ﬁi%ﬁﬁ§2ﬁ5$ﬁ@ E@*%T§4ﬂQE@§4EBE¢@ﬁE%ZﬁMEmﬂ15
ﬁﬁﬂﬁm1Sm@mg71m’4ﬂwau&ﬁéﬁﬁTﬁ§ﬁ1Sﬁﬁﬂﬁﬁﬁﬁglsmgﬁ
» LR —EARER LS HAR leck A2 R B4 AR - 165 A3 B=5 A 8 AIUREYA
— B » %%5E3ﬁﬂmﬁlSQEARﬁK%EI&mZﬁﬁg%@§n5m'ﬁ&R%ﬁT
%EHﬂMﬂwEﬁZﬁﬁa’EMﬂMﬁ%E%Eﬁﬁaﬂ%—ﬁémﬁm%dﬁﬁm°%ﬁ%ﬁ
FRAER it ZBBERs » IRE BBEHB WA W2 B MATEER KOG T
HEMFBH®RS 6
f%ﬁXEZ@ﬁE  ,
R MAA8E o]
ZHWmE4 A3 s
ZRBEpERM. 4
LAY AZEEE. ) //% R
°

/1. 5m3

Rain

5A5HES5 A 8H
ZEBWE Y REE
5 A17H ZMFES . |
ANBBHENE
M« BERASE

» SR 2 A
B K AREY)
2% 4 B13RS5 |
R8AZBMEENA e e s e s T o
B BTN -

1 L 1 i i I I3 I i I A Il 1 1 1 1
8 - 9. 101 12 13 1§ 1516 17 18 19 20 2] -22 29 30 lI 2‘
Apr’75 . . Moy?75

Fig. 18, The variation of average settling volume from Apr 8 to
May 20 1975,
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. Table 12, The composition of phytoplankten fram Apr 29 - May 12 175 . -

Date -Apr.29 Apr.X0 Mevy.t = May.3 May, S May.7 May.8 May .10 May.12
genus )
name
Hacillariophyceas
Melosira sp, -+ - * > -
Stephanopyxis sp. . . . - -
Skeletonema certatum . . * +e .
Thalassiosira sapp. .o .o . . . ..
Cosinodiscus app. - + . + “+
Schroderella spp. T e .. . ‘e
Detoneula app, + L2 ..e ‘et L2 .
Leptocylindrus spp, ., * - .
Cuinordia spp. +4 - ‘e +e *de - e ‘e
Rhizosolenia spp. e . e . cree ‘e ‘e see
Bacteriastrum spp, L2 - R2d - o L2 ‘e vres o4 e
Cheetaceros spp. -t .- e - . *re *res ‘o d
Eucmmpia spp, . . - - s .. - .
Biddulphia spp. * *e -+ - + ++ ‘e
Hemialus spp, - Y . - + ‘e ‘e .
Fragilaricease ap, . *
Synedra spp. + - .
Thalassionema * e » . .. tee +ese .o .
nitzchioides
Asterionella japonica e ‘e +
Campylomeis sp, * - . -
Diplonies sp, -
Pleurosipgmn spp. - - O * - [
Navicula spp. | . - v
Amphora spp., . . .
Bacilloria paradaxa e 4 +e )
Nitizchia +e +. - ‘ee e rere
‘Cyanaphyceae .
Oscillatoria spp. 040 ++ +e deere +eee tseee 404 ae
Richelia * 3 +4 . ‘. *“" 4o .
intercellularis ' ’ '
Tricosdi smium vvra £ ‘. .- e e e ‘et +ose
eryilhraeum
Meriemopedia sp. . ’ *
Microcysitis spp. +e44 +oee e ‘e ‘rts tete drers traee
Chlorogphycene )
Pedinstram spp, .+ + . * *e
Scenedenas spp, ‘e - +4+ + . .
Closteriym spp.” . . s -
Spirulina sp, +
Commarium sp, e ++
Flagellata
Caratium app, + e * - *e e ‘e .
Peridinium spp. +

Note: Spp, after the gomu names mean that two or more speciel were contained in all the samples.
The frequency in occurence of p?atopl-nkton cell was gradee as follows:
4444+, Very ahundant.
++¢+, abundant,
+4¢, commond.
+4+, rare.
4, Very rare,
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Table 13. Analysm of growth variance of hard clam between different cultiv-
A ated densxty Den31ty 150 200, 250 300 and 400 individuals. Area
used 1 m?. '

a.SheH .length of clam

Source of . DF S S _ MS ’F‘value
‘Variation ' ' ‘ ' ’
Between class 4 0.0070 0002 0.11 .
~variation v ,
Within class 25 0.4453 0.018

variation

Total 29 0.4523

b.Shell height of clam

Source of DF - 88 MS F value
variation i
Between class 4 0.1254 0.031 0.75
variation

Within class 25 1.0452 0.0418

variation

Total 29 1.1706

¢. Shell width of clam

Source of DF SS MS F value
variation

Between class 4 0.0174 0.0044 - 0.71ns
variation

Within class 25 0.1560 0.0062

variation

Total _ 29 0.1734

d. Body weight of clam .

Sonrce of - DF SS MS F value
variation ' : '

Betx'aveen class 4 0.822 0.206 0.737ns
variation ‘ '

Within class 25 8.829 0.353

variation

Total 29 9.651




32 I g % B

. TREBSTERBERS BTY » REMBEHAZHEURREH RSB  ZBRYE
ARG RIRE P EREETHAS » BEREX - RUNRTREE Z ARABENE LR
! ﬁfﬁﬁ‘?ﬂtﬁﬁj‘ AR - FifSagara (1952) E%EEZ#%E EE%‘*E%%@ R RENE

VAINEERER) - BARER » AEEEOmmEITR » BEEEE 400 %il/"}i" L7 » R
Eﬁ%ﬁﬁ%@ﬁ

Table 14 Analysis of growth variance between d1fferent density. Area used
. 30 square cm approx. Density: 16, 27, 48. 1nd1V1duals
a, Body weight of-hard clam '@ - :

Source of <. . DF - .-88 - MS " F value
variation ' _ ’ '
Between class -~ -~ 2 - - 973 - 4.87 0.58_
variation _ , ,

Wi thin class . .78 654. 45 8.39

variation

Total 80 ~.664.18

ns: not significant

b. Shell length of hard clam

Source of - - - DF - SS MS F value
variation " |

Between class ¢ 2 ' 22.06 11.03 1.358'nS
variation ' ' '

Within class 87 . . 633.58 8.12

variation

Total 80 . 655.64

ns: not significant
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