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Fig.l The sampling stations in Yantai Sishili Bay ﬁfgﬁ S%ﬂaﬁmﬁzﬁ’ %}ﬁﬂﬁ}ﬂ
PE240 CHN TR W& (%884, 1995).
2 ZR5it
21 FARESEANIHEL
21.1 BERSA RIFWBTARESENKREBERFYE. 1997 F 5 AHREE
R R AL TERE A 0.80—1.49pmol/L, I R E KK, FHRA 1.08umol/L. EWERI
B 10 SRR, WE N 1.49umol /L. REE T, A 2a iR, EXHNAH, EAS
81%, FHR A & 13%, WHHBRE & 6%. BARRNERAEYM EZH M=, KAH5E
BNFEXBRE LA, FEREERERRABEEEEXR. BEN+EEHESWRE
FOZHRERERSHREYAIFAREAX, ARNTEBRERMNZERZRHEK, KX
BRI, AEZHREWHASES, AEYFEENITNEAKR R BHRE, KERHE

R1 AR SRR EEE R FHE (umol /L)

Fig.] Concentration and average value (umol/L) of different nitrogen forms
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BMEEA W
1997.05 1997.08 1997.11 1998.03
wEEE 0.65—1.29 0.46—1.17 0.64—9.41 3.13—3.56
NH:-N
T8 0.88 0.73 3.37 6.81
WHETLH 0.03—0.27 0.08—4.45 1.07—2.93 3.49—7.57
NO:-N
THIE 0.14 0.63 1.66 4.68
WEER 0.00—0.12 0.01—0.13 1.15—2.03 0.24—0.98
NO-N
FHE 0.06 0.06 1.58 0.39
DIN WEE 0.80—1.49 0.73—5.12 3.13—13.34 6.96—32.12
THE 1.08 1.42 6.61 11.88
DON WERE 6.04—16.43 8.01—29.78 18.46—25.78 21.03—97.12
FHE 11.27 14.45 21.04 47.67
WEEE 7.16—14.70 8.91—30.91 22.87—39.56 30.36—117.07
FHE 12.35 15.87 27.65 59.57
PN WHEHLE 2.64—13.71 0—4.14 0.79—3.86 0.38—4.54

FH{E 5.56 2.43 1.95 1.54
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Fig.2 The horizontal distribution of DIN at the surface layer (wmol/L)
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Fig.3 The horizontal distribution of DON at the surface layer (upmol/L)
a:SE, b:8E. C:IIE, d:3E

BENARER. ITHREASEASHGALN HRASHANESEAAR, OENRER, £
EhmTIES ORI HEE O, ZEREF N E, Ba THEBTI AT AR UERAFE X
B BMERMBBETINAN KA A ETEZEARAS TR, REEBANAHZEL
TEE XN 6.04—16.43umol/L(F& 1), R ER K, 2 5 4 SHHF, 4518 16.36pumol /L
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M 16.43umol/L. EBARTES (B 3a). BHAVE SEBRDEN 84%—95%, HEFI T
HE(Q—8 S, BRAVLEA & ERDEM 89%—95%;: K 92%; MA T FHH 87%.
BRI LS BEREEN 5%—19%, FHRE 9%. APMHER  ERANKBRERNHE
WABHFEAHNKREYLERREF . FIRI4SH HMERSBRER . HNKIER
. BRENENS A FTEZEYRBRAER.

8 Aty &M IR B AL TEE X 0.73—5.12umol/L(F 1). 1.4.5.6 1 12 53
B R, 9 SR, LI 2b. EA L 67%, BB A 5 28%, WHERE & 5%, (U ER N E,H
WRALAEHRFAR. REBEEAIEKRETEE N 8.01—29.78umol/L(F 1), B 4 5 [H
SN SHE R, 72 T R AR IR A B, IR E R (B 3b). BMEANASREEAN
65%—97%, B ERTE (1—8 5 ¥5) B & LB 92%—97%, F3 K 94%, I FHH 82%. &
fEITHLE SBEBEEN 3%—35%, FHRE 10%, £+ 9 SWABRETIEN LARE, 5
35%.

11 A REBBINARETLE R 3.13—13.34pmol /L (F 1), H 44t 5 2 19 4h
MiEW (A 2c). 19984 3 A BRI BB TEE N 6.96—32.12umol/L(FE 1), HE R
WEMARER (E2d), REHIAER OIS | B35, ¥E N 32.12umol/L. 11 A#HF3 A
B B B G ISR TCALE R 43% 1 54%, TR A &5 28% 1 43%, WAHEE & & 29% 1
3%, RENNERITI AN FTEEER L B S WAEHRELD. REBHRAIE1LA
A0 3 B G ¥R B TS B 4 B 18.46—25.78umol /LA 21.03—97.12umol /L (& 1), H 4>
11 AR E AR (B 3c), REA LT 105/ 1 55,3 Ah&EES LT
851 5¥5 (& 3d). | SHMNTREEIN, WEHE D, BRENBBIIEMEIE
FEZBRERESHANE R, L1AGMN3AGNEAREAEIEEHYLSHSEBERY
76% A 71%. B BRI A 4 B WA HLE & B R S AW A A TR AR A D E L
BorRAEVE.

2.1.2 FuEE 1997 4E 5 A 13 2 B BUBL R K BE AR L5 BN 2.64—13.71pmol/L, ¥
2 5.56umol/L(E 1), KA HHEWRE R 4 SWRIMBEFRERE, BHRETAE. BN
BT A (A 4a). 8 A4 BORLE WK E EATEE N 0—4.14umol/L, F3 K 2.43pmol /L, 3k
REO25 R SHAFRE. BENETES. 11 ARK BRI R KESIERN
0.79—3.86pumol/L, “F#5 28 1.95umol/L (& 1), B R RIEIA SE R ERR (B 4¢). 3
AW RBEER AR E S IEE Y 0.38—4.54pmol/L, FHH 1.54pmol/L(E 1), 4 Hi
WERARILTNEE (B 4d). HER W ESERVRAEEHHERHXER, FRATE
BN, XRAFHEYRFEAWEERRE. 3 ANEBOS 1 SHHENFRERE,
EHRE o HIERT, R ZKBEH PR EERETRHEHGEA.

22 ARESENEVEARBERL '

HESTUEL FEMESHEA HRA. EHRAURBERITH AN EKER
G KEREFHBEA, AR HREXLVNAMKFEIN TLAERIAEKR, EHBENK
ERFEE. BRANANKRENESILZSANER. BRAMKESANEMR,
MEZINELE, AWK FREANKESMBEEHER a WELEEL -3 BHH
TR EBBAINEN SRR o WELMEK.



18 BIO%, W+ RS RRK R EEL AR 57

121° 20 24’ 28’ 32 36’ 121° 20’ 24’ 28’ 32 36' E
N |
34’
30’
37° 26
38’
34’
30'
37° 26’
K4 FREPNHIKF27 (wmol/L)
Fig4 The horizontal distribution of PN at the surface layer (umol/L)
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EFE EZ HTAERFHHEYERL - EXBERQEBEHHER, REXEER
TR, AR M B E R & REHER. LK P LILAN RBGERK T HE
AER(FRBAER KSBAER FIYH AT BT HER RBRRY PR T
MRE ERAERE)N, KEFHLTHNRATEBE. SEFHHRERBEMTAFN
FELRYHEEREFRREY QnE NS R, B BRALER™H nE . EH
)BT IS HKE. EWHREE EYHFRURFIRBHOEBE IR L EEK
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hRERAKBRNBERAIA WEAR. B8, KESF (Fogg, 1975). ELHNABRZA, ¥
KK ERAENR, IR EREERS, I8 R 3 i 5 3 1 4 ROSOR F T 84k
BB R (Williams ef al, 1986; Kaufman et al,1983). M N FESHEYERE TN
ALY E R, 2B A% THLUE FRER (Richard et al, 1988), AT L1 ¥ 1 4 ik
R, BAaFRE MEEPREY AU PERBRB N EESVIEIER, BdHE
DA — SR ERAN RN TN AERHARMER. 1997 FE 5 AMAME
T+ Bk A B EGE S, BEAES A 5 REN 69% M 84%, HH 90% M L AR
BANE., BTEYH R, EBMEAL, KEFEEMERSELT2ERKKF, B
BELATEREKY. s BHNBRERAET 8 A6, 4545 58K 31% M 14%. EBEFT
VLR P ERN BB, 55 5 E 81% M 67%.

KAZY, BFHREYHAEKEEBE BNEEYEBLTERY. BEREFNE,
H R EHLA (Richard er al,1988); X TZEHB AW W, K ZUTRY & A
) FE, KPR ERRERE, P ERSER S Lagm. 19974 11 A4 X 1998
3 B RERAES L REN 93% f 97%. HF YA S ERSE 8 L agm,
EERENENIBRSANIEFELS. BRIHIEPEE AT TR HREA
WA BT B A, BN E Ry . BB S B AR LB BT TR, 25128 7% T 3%.
3 %iF
3. 2 EZHENTEENBRSANSAFTEZEARARFHEEYESDER K&
ENZHEGARYBRESEH. TEX«SEFVXE, PRATEDLE, XU
AEYRFREANEERRE. £, BB M HEES A HATRERRE. Mt S Eq
HEREME, RAZLTFRAEERBETRHERA.
32 BRARANSEREERTHHANEZILERNFE; BEREMAR, FER
ML G2 K o KWALHE -2
33 2ERATEURBSANE. HTBRENANTEFERLS: BRTIATE
DPEANE.
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FORMS OF NITROGEN IN THE YANTAI SISHILI BAY
CULTIVATED WATER

ZHAO Wei-hong, JIAO Nian—zhi, ZHAO Zeng-xia
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract Four seasonal investigations into different nitrogen forms were cartied out from May
1997 to March 1998 in the Yantai Sishili Bay cultivated water. The forms of nitrogen were
separated into dissolved and particulate forms by filtration. The dissolved form was mainly composed
of inorganic and organic species. The dissolved inorganic nitrogen included ammonium, nitrate and
nitrite. The results showed that the range of dissolved total nitrogen concentration was 7.16—
117.07umol / L, representing 69%—97% of total nitrogen. The range of dissolved inorganic nitrogen
concentration was 0.73—32.12umol /L. 43%—81% of dissolved inorganic nitrogen was ammonium,
13%—43% nitrate and 3%—29% nitrite. The range of dissolved organic nitrogen concentration was
6.04—97.12umol / L, representing 65%—97% of dissolved total nitrogen. The range of particulate
nitrogen concentration was 0—13.7lumol/L, representing 3%—31% of total nitrogen. The
distributions of dissolved nitrogen in the Yantai Sishili Bay were influenced by natural and cultivated
biological activities in spring and summer and by continental input and physical mixing in autumn
and winter. The distributions of particulate nitrogen were controlled by both biological activities and
continental input. The major form of total nitrogen through the whole year was dissolved nitrogen in
which organic nitrogen was the main species. Ammonium was the dominant species of dissolved
inorganic nitrogen. The dissolved nitrogen concentration and the percentage in total nitrogen became
higher from spring to winter whose bend was contrary to chloroplfyll—a; however, particulate
nitrogen changed with a trend which was consistent with that of the chlorophyll-a.
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