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1
Tab.1 Position and depth of the stations in the Jiaozhou Bay
CE) (°N) (m) (E) CN) (m)
1 120. 186 36. 133 4 6 120. 291 36. 100 14
2 120. 250 36. 158 4 7 120. 233 36. 066 12
3 120. 330 36. 155 5 8 120. 233 36. 036 15
4 120. 180 36.091 10 9 120. 286 36. 030 30
5 120. 250 36. 100 15 10 120. 425 35.983 18
2
2.1
3538 —36° 18 120004 —120°23 ,
, 423km?, 7m, 64m, 0—5m
52.7%, 20m 5. 4%
, 2 , 4—57C;8 , 26—28°7C,
s 31.4—32. 3,

2 2
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2 )
( Tintinnopsis beroidea Stein) (T. kargjacensis Brandt)
(T. radix Brandit) [ Leptotintinnus nordquisti ( Brandit) Kofoid & Camp-
bell] ( Favella panamensis Kofoid & Campbell) (T. tocan—
tinensts Kofoid & Campbell) ( Codonellopsis mobillis Wang) Tintinnopsis
brevicollis  T. brevicollis
1997 8 ,1999 5
1997 9 1998 8 ( ) ( 2,

1997 12 1999 2
,  10—21300ind/ L
1999 5 5 , 1800ind/ LL

1999 5 5 , Tintinnopsis brevicollis 1720ind/ L; 1998 8
, 1020ind/ L , 400ind/ L,
220ind/ L
2 8 (. (ind/L)

Tab.2 The maximum abundance (ind/L) of copepod nauplii and ciliates during the eight cruises

1997.09 1997.12 1998.02 1998.04 1998.08 1998.11 1999.02 1999.05

60 10 10 10 850 10 10 80

10 170 3200 280 21300 410 820 490

— — 160 100 — — 180 —

10 10 — — 1020 20 10 —

_ _ _ _ 0 - _

10 — — — 10 10 10 —

— — — — 10 50 — 10

10 — — — 10 — — —

10 — — 140 — — — 80

T intinnopsis brevicollis — — — — — — — 1720

: 4 5 10
2.3
3 1997 9 :
1997 12 : 1998 2
, 3 6 .  3460ind/L 1998 4
, , 1998 8
, : 3 1998 11

1999. 2 . 3 1999 5



3 283
5 , Tintinnopsis brevicollis, 1
3 (nd/1) 8 ( )
Tab. 3  Surface distrbution of total abundance (ind/L) of copepod nauplii and ciliates during eight cruises
1997. 09 1997. 12 1998. 02 1998. 04 1998. 08 1998. 11 1999. 02 1999. 05
1 20 10 730 70 10170 420 160 744
2 50 5 1400 150 17830 460 420 60
3 10 20 1780 560 22630 50 1030 448
4 60 10 3090 540 1320 30 230 56
5 30 120 880 190 1330 30 180 1800
6 10 5 3460 360 1340 40 860 504
7 60 90 1020 160 1540 130 90 1056
8 30 160 1270 170 2140 90 100 328
9 — 120 280 70 670 50 30 480
10 — 10 280 220 420 20 30 0
2.4
) ) )
1997 9 1998 4 11 ,
1999 2 )
)
(4
4 (ind/L)
Tab.4  Vertical profiles of dominant species abundance (ind/L) during several cruises
1997 12 1998 2 1998 8 1998 8 1998 8 1999 5
T. brevicollis
1 0 — — 576 — 1536 846 — - 771l — — 411 — — 32 — —
2 0 — — 1140 — — 69 — — 16343 — — 914 — — 12 — —
3 20 — — 1456 — — 251 — — 21314 — — 1017 — — 368 — 320
4 6 — — 2888 — 1672 457 — 69 863 — 103 0 — 0 160 — 112
5 87 — 8§ 1162 — 788 114 — 11 977 — 446 57 — 11 1720 — 696
6 3 — — 3088 — 2952 137 — 123 1143 — 20 80 — 103 468 — —
7 74 — 91 8¢ — 768 34 — 16 914 — 45 240 — 0 984 — 1152
8 19 — 129 606 — 1048 340 — 60 1760 — 103 34 — 0 304 184 1480
9 36 152 54 19 104 52 35 110 110 303 34 11 23 0 0 480 1584 1064
10 3 166 110 14 — 104 216 310 30 0 120 0 80 0 0 0 736 1200
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1997 12 " 5
, ;7 8 ,9 10 1998 2
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1999 5 | 1 R T. brevicollis
, T. brevicollis T. brevicollis 1997 12
> ,
2.5
0.10 —380. 27HgC/ L(  5), 0. 20 —1426.02
mgC/ m*( 6)
5 8 (. ) (MgC/L)
Tab.5 Total biomass (HgC/ L) of copepod nauplii and ciliates in the surface waters in 8 cruises
1997. 09 1997. 12 1998. 02 1998. 04 1998. 08 1998. 11 1999. 02 1999. 05
1 0.29 0.12 12.23 1. 10 170.93 7.01 2.69 2.59
2 0. 87 0.07 20. 40 2.54 299. 61 7.78 7.11 0.42
3 0.10 0.35 29. 85 9. 46 380.27 0. 86 17.29 3.12
4 0.99 0.17 51.96 9.03 22.18 0.58 3.84 0.39
5 0.55 1.95 14.79 3.22 22.28 0.48 3.07 12.55
6 0.10 0. 08 58.21 6. 00 22.47 0.67 14. 40 3.51
7 0.96 1.43 17.07 2.69 25.93 2. 11 1.54 7.36
8 0.42 2.76 5.34 2.83 35.91 1.44 1.63 2.29
9 — 1.97 4.71 1. 10 11.24 0.77 0.58 3.35
10 — 3.56 4.71 3.75 7.11 0.29 0.58 0
6 8 ( . ) (mgC/ m?)
Tab. 6 Water column total biomass (mgC/m?) of copepod nauplii and ciliates in 8 cruises
1997. 09 1997. 12 1998. 02 1998. 04 1998. 08 1998. 11 1999. 02 1999. 05
1 0. 86 0.35 36.70 3.31 512.79 21.03 8.07 10. 38
2 2.62 0.20 61.20 7.63 898. 83 23.33 21.32 3.012
3 0.38 1.32 111.92 35.47 1426. 02 3.24 64. 82 14.23
4 7. 44 1.26 389.71 67.70 166. 37 4.32 28. 81 16. 46
5 6.24 21.93 166. 37 36. 19 250. 63 5.40 34.57 178
6 1. 06 0. 88 611.23 63.02 235.94 7. 06 151.25 49.2
7 8. 62 12. 86 153. 66 24.20 233.35 19.01 13.83 92. 38
8 4.73 31.01 60. 12 31.87 404. 04 16. 20 18.37 95.39
9 — 44.24 105. 87 24. 85 252.80 17.29 12.96 295.2

10 — 48.10 63.52 50. 56 95.93 3.89 7.78 82.25
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850ind/ L, Bellingshausen Sea,
0—50ind/ L, 160ind/ L( Burkill et al, 1995) Washing-
ton (Landry et al, 1982), 20 —160ind/ L Dokai  (Uye et
al, 1998) 400ind/ L ( Verity et al, 1992),
110—260ind/ L
(1952, 1953) ,
(1) 8 (1952, 1953) “
1947 11 1948 10 , 1950 9 10 , 7,
, (2) ,
, ) ’ (1952, 1953)
(D) 50% ,
Gilron  (1989)
178% (2) Lugol’ s 1%,
5%  10% ( Stoecker et al, 1994) (3) ,
, ) ( )
1720ind/ L,
Cordeiro (1 1997) , 1—729000ind/ L.
10—22350ind/ L, 0—310M¢C/ L,
« 7
7
Tab.7 Distrbution of ciliates in several coastal and estuarine area
(ind/ ml) (MgC/L)
Celtic Sea 2.5—12 — Burkill et al, 1987
Chesapeake Bay 1.8—17.2 — Dolan et al, 1990
Chesapeake Bay 0.4—78" — Dolan, 1991
,NovaScotia 2.8—12.8 — Gifford, 1988
Shelikof 0.36—3.04 0.45—19.3 HoweHl-Kubler et al, 1996
10—100 — Kume, 1979
— < 100—400 Tamigneaux et al, 1997
Dokai Inlet, 0.76—2.674" " 2.9—22.4"" Uye et al, 1998
* (Maximum abundance of one species) ; * * (Microzooplankton)
, , 1999 5

? )

(Suzuki et al, . 1998)
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ABUNDANCE AND BIOMASS OF COPEPOD NAUPLII AND (CILIATES
IN JIAOZHOU BAY

ZHANG Wu-Chang, WANG Rong
(Institute of Oceanology, The Chinese A cademy of Sciences, Qingdao, 266071)

Abstract T his paper presents data of ciliates and co pepod nauplii abundance and biomass from eight cruses
( September, December, 1997; February, April, August, November, 1998; February, May, 1999) in
Jiaozhou Bay. W ater samples were taken by 2L Niskin Bottles at ten stations during every cruise. One liter
water was preserved in plastic bottle with Lugol’ s (1%). The sample scheme of water layer was surface,
middle and bottom according to water depth. The samples were examined with the method of Utermohl
(1958) one month after sampling. Carbon: volumn ratio was 0. 05 ng/Um3 for copepod nauplii ( Mullin,
1969) , 0.19pgC/Hm? for ciliates (Putt et al, 1989). Body volume of tintinnids was assumed to be 50% of
that of the lorica ( Beers et al, 1969).

Copepod nauplii dominated in September 1997. The aloricate oligotrichous ciliates w ere dominant through
December 1997 to February 1999. Tintinnids dominated in May 1999. The maximum abundance of copepod
nauplii, aloricate ciliates and tintinnids were 850 ( August, 1998), 21300 (August, 1998) and 1720 ind/L
(May, 1999) respectively. The total abundance of the above three in the surface layer was 10—22350 ind/ L,
with larger abundance in the inner part of the bay. There was no obvious trend in the vertical distribut ion.
T he total biomass of copepod nauplii, aloricate ciliates and tintinnids in the surface layer was in the range of
0.10—380.2MgC/L, water column biomass 0.20—1426. 02mg C/ m>.

Key words Ciliate, Copepod nauplii, Jiaozhou Bay



