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Spatial and temporal distributions of nutrients and their influencing factors in the Huguan-
gyan Maar Lake
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WANG Mengyu
(Guangdong Province Key Laboratory for Coastal Ocean Variation and Disaster Prediction Technologies, Guangdong Ocean

University, Zhanjiang 524088, P.R.China)

Abstract; The Huguangyan Maar Lake is the biggest maar lake in the world. It is nearly closed and less disturbed by the surround-
ings. Existing work is mainly on its palaeoclimatological and the ecology environment research. The research on nutrients and their
biogeochemical cycling in maar lakes is rare. Therefore, it has great significance to conduct such research in the Huguangyan Maar
Lake. Nutrients and related parameters were investigated monthly in the water column of the Huguangyan Maar Lake from October
2015 to September 2016, in order to analyze the compositions, vertical distributions and temporal variations of nutrients and their
influencing factors. The results showed that ammonium nitrogen ( NH}-N) was the predominant speciation of dissolved inorganic ni-
trogen (>60% ) in the water of the Huguangyan Maar Lake, followed by nitrate nitrogen (NO3-N) , and nitrite nitrogen ( NO;-N)
was the lowest speciation. The concentrations of silicate (SiO3 -Si) were relatively high, while phosphorus was the limiting nutrient
for phytoplankton growth in the Huguangyan Maar Lake. During the winter monsoon, the concentrations of nutrients were vertically
stable due to the enhanced vertical mixing. While during the summer monsoon, the water column stratified and nutrients in shallow
water were generally low and deep water higher. Monthly variations of NO3-N, NH}-N and SiO3™-Si showed obvious variation pat-
terns. Concentrations of NO3-N increased from October to March but decreased from March to September; concentrations of NH} -N

decreased from October to May; and concentrations of Si03”-Si decreased from November to May and increased from May to Sep-
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tember. Their temporal variations were influenced by combined factors of organic matter decomposition, seasonal water-column mix-
ing, phytoplankton absorption, rain-induced inputs and so on.

Keywords : Huguangyan Maar Lake; nutrients; vertical distributions; monthly change; influencing factor
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Fig.1 The distribution of sampling stations of the Huguangyan Maar Lake
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Fig.2 The vertical distribution of water temperature
in the Huguangyan Maar Lake in different months
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Tab.1 The concentrations and compositions of dissolved nutrients in the water of

the Huguangyan Maar Lake during the sampling period

R £z KEFHMHE 197 JR 231
NO3-N/(mg/L) 0.0049~0.071 0.031 0.0049~0.137 0.039
NO3-N/(mg/L) 0.0001~0.0010 0.0006 0.0001 ~0.0309 0.0022
NH;-N/(mg/L) 0.0022~0.185 0.064 0.0014~0.298 0.092

DIN/(mg/L) 0.013~0.206 0.094 0.013~0.312 0.133
Si03™-Si/ (mg/L) 0.379~0.840 0.563 0.435~1.139 0.632
PO -P/(mg/L) ND ~0.0009 0.0006 ND ~0.0009 0.0003

N:P 87~1473 571 49~2225 746
Si:P 534~3000 1561 562 ~4068 1788
Si:N 1.44~23.1 4.87 1.25~27.8 4.52

# ND F7R (% T R
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Fig.4 The vertical distribution of NO;-N (a) and NO,-N (b) concentrations in the water of

the Huguangyan Maar Lake in different months
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Fig.6 The vertical distribution of SiO3 -Si concentration in the water of

the Huguangyan Maar Lake in different months
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FrEhue BE (R A ARG A3 AT L O T R G D T 2 R KB SRR i e [R] AR A B T AN SR K o SRR
F R 1] A2 AT 0 BEAT HAA ST Pl T [R] — IR T BEAN ) 3l 3 16 [+ K S22 B4 385 0 6 o B2 2 00 AN R, AN i 37 32 2=
K FEER I ] AR AL R ST (] 4~ [ 6) , %8 %) HO2 S Ak REHE, B 4~ 18] 6 f HO2 s )2 K & 37
2 (0 IR 18] A2 AR B 15 0 B AT BEIRJZ K BT fE i, DAL T SR (U0 HO2 3R JZK B SR ER IS 18] A2 Al A 0 R4 T B4R
IIHT. AN 4~ [ 6 45 14 HO2 3 (305 FRER I /3 A1 17 00 T AFE H L 27K i NOS-N ¥R B2 4 IR [] A2 f s 25
W, EAE 3 H i, £ 10 H—0AF 3 H BI#a% 75 3— 9 A 2R (18 4a, H02) ;NO,-N ¥ B [ i} 8]
A A SEAR WA, T A —4F P AY v 8 R (18] 4b,HO02) s NH-N 3 JE M 10 A —WR4E 3 A B R TR
e, MIAE 4— 9 A AR 5a,H02) 5 [7] NOS-N A7 {BL, POT -P ¥k BEAE—4F s L 451K, 35 WD S 1 g ) 2 A A
(18 5b,H02) ;S0 -Si #HETE 3 H O3k, 76 10 H—RAE 3 A RG-S, MifE 3—9 A SHna# (& 6,
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HO02).

Xf—4F e HO2 3l (o3 )2 K v (4 95 3k B HARAR SC S A T B IR MAR DG AT, 0 A R 3 2. th& 2 ]
IR SY# 4 Chl.a NO,-N il NOS-N e B 5 g 2 A5G, 5 pH &2 i3 1EAHIC; pH 5 NO,-N 1 NO;-N
W BESY 5 1 AR DG ; Chla VR BE 5 NOS-N I NOS-N ik B2 3 5 1 38 TE ARG AR AR E 5 NOS-N ik i 2 i 35
TEARDG. TLEE 2 X 5 e S A 0 AR S8 7 A S, TP AR A 2 50 e S0 Y5 ik 52 7 i (1 2, HO2 FTTA] 4b, HO2
FE7R  HO2 3437 3% J2 7K e i A Uik B e TR SR AR 2 SRy ) , FRITT IR B 5 W A AU 22 i 3 TR G (R 2)
5oL U 24 2 2K 7 A kB O 40725 52 7K A 25 03206 90 2. NOS-N A NOS-N 15
Chl.a ¥ 5 14 5 8 25 IEAR DG, NHG-N (SiOF -Si Fl POy -P 5 Chl.a ¥k B A AR DGR 1 3, 10T e s F 3 18 2%
JZIK A NO,-N Fl NOS-N X PR 0 ) A8 e AR 1 .

2 2 HO2 i AN [F) 003 )2 K i I b B HA 250 6] 14 B ZR AR S
Tab.2 Pearson correlation analysis among nutrients and other related parameters
in the surface water of the HO2 station in different months

haSetk pH Chl.a DO NO;3-N NO3-N NH;-N PO} -P Si03-Si
T 0775  -0.694*  -0.621°  -0.897*  -780™" -0.152 0.158 -0.152
pH I -0.311 -0.472 -0.710 " -0.644*  -0.083 0.030 -0.223
Chl.a 1 0.474 0.583 " 0.682%  0.029 0.013 0.145
DO 1 0.660 " 0.228 0.159 -0.055 -0.594"
NO;-N 1 0.720  -0.045 0.123 0.054
NO;-N 1 0.240 0.106 0.443
NH;-N 1 -0.551 -0.216
POy -P 1 0.195
Si0%-Si 1

* F27% K P<0.05 5 %+ 3275 24K F P<0.01.

NO;-N ¥ JE M 10 A—¥KAF 3 A S8, IR P AT 68522 i (8] B KAk rh A HILSE - fk 43 i =26 8 3k
)3 5 v T A ) R A A 3R A 1 e e, (AR R A ep A R TR B 7= A BB, Ml I (AT B AT 4 2R KL,
KRR EIRARBIS (8 2) , RS8R 2K NOS-N e B R inass. 3 A LUG /KA i IEAE 4 1Y 174k
YEHIAT RS T4 MLBT A0 A6 AR T, 35 NOS-N W BERRAR. 3 H LU KA B2k, B K A8 TR 3L THAE
JEAF AN BN BN TS, XX E] Bt NOS-N Ve J3 i BEAISdA — 8 (M 5Tk, 222K NHG-N B 5 = A il 2
BORA 0 B S A &, B NHG-N 1 Chl.a ¥ BB R AR Ak a3k B (B 3, & 5a) ,NH;-N ¥R 10
H—URAE S AFRSEMAR AT AE-5 P W4 B MSOR A 6. A= Fnke 2 Xk in b PR ik W s 9%
LT GR BR, FRIAE AR ON NH-N ELAT 3 RO g, ikt ik — 25 Uh B T 0k B 0 AR 5 TR AR
BRI A SO R . Sy MBI B, 75 NH-N %R BERRAR A0 B ) Be (10 H—R4E 3 H) , NOS-N ik Jif 5 4%
JnEaF (B 4a,HO2) , 3 AT A8 5 7R 4 22 WU ], K AR A0 AR B 2, 16 S BOK (% NH-N AN NOS-N #%
2. B X ] HO2 i3 322 /K h NH-N il NO;-N ¥ B2 #R MG (1] 4 FIE Sa) ,ix 5 B2 IR W) (4
FEOT M B KAR R A T BOR B KRB TR AR B SR ST 5.

TR 2K Si03-Si e B 15 Al T 23 A A9 2 K00 AR 35 AR 56, T LA vR A 56 20 TG 35 I 2 K
Si03 -Si W AR R S0 Si0F -Si #e B AR T 14 DR 38 1T REAS [ R L 77 T 0 W AL LA B A ML B4 A 3 ff.
A ZE MR, DURRYIA DL S o % W] 7 AR R 2 B 7R 4, KRR DR A 853 51 (81 2) , S 30 B ] B,
Si07 -Si #e B (B 6,H02) . fy 11 A—KAFE 4 J,Si07 -Si Yk BERFEERR A, 3 1T B 5 77 U R4 0 WSOR AT
. fE 5—9 J SiOT -Si We LTI, X T AR SR T PR 2 10 Si0T -Si A L N 12 H—k
45 F Chla We AR (P 3) XTI SiO5 -Si v BERFLERF IR (] 6, HO2) |, 35 T A 156 I 77 i A 420 AN
WS S 2R SI05 -Si e BE RS MR A, &1 7 ool e 300 V) A 56 2 0 L 00 g 4 Bt (v O 28 A A . 6— 9 A Si03 -Si
W EERREE v (18] 6,H02) |, 7EIX — B [E] B, Chl.a MR EERAR (1 3) , MFEm R (B 7) , il fg 28R 2
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Fig.7 The temporal variations of rainfall in the Huguangyan Maar Lake during the investigation period

2.3 Wt EBREMAKEPHE SRR SHREHMHBNXTLLESR

WG 3 B 2 S22 7K S T A I K A rh B SR B e B R s B L 3. 53 3 4 i 3k [ Ak
WA LL , 0 B E 36 22 /K th NOS-N U NO,-N \NH-N Fil PO -P e JE AR XS FAIK, 107 SiO3 -Si v B AH X 458
55 X T RE 5 W L EE A 4 i DA R 52 N0 B 5 e /N A G W93 NOS-N NO,-N NH-N Al PO -P
{1 R 58 = B A KSR TR, ATl AR B K B A T T K AR i F FELA DU e AT, DG H AK T
ZNFEE S ME N WAL, BRI T ) POY -P PR R 7 4IRS, (A K th i POL-P i KI5 b
THRARE , FBOKRR I EGR BRG] (1) . WDLAIBEM DR K s, JOlds & 5w ik, B

3 WDLA YT )Z /K Y8 F7 5 T LA AT 7 5 4 Ak R 2 A1 0
Tab.3 The concentrations and composition of nutrients in the surface water of
the Huguangyan Maar Lake and other lakes in China

NO3;-N/  NO;-N/  NH;-N/ Si0%¥-Si/ PO} -P/ Si:P Si:N N:P 5%

LI (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (BE/RIL) (BEIRLL) (BEJRLEL)  SCHk

KA &7 0.1~2.2 ND 0.07~0.99 0.1~0.6 0.004~0.008 6~96  0.03~0.23 80~1270 [7]
H2Z 02~29 0.1~25 ND~1.01 0.2~0.8 0.01~0.1 4~20 0.03~0.23 50~310

FEW &% 0423 0.01 0.131 — — — — — [8]
LR R I &= 0.66" 0.4 — 0.017 - - - [6]
FES 0.92° 0.12 — 0.027 — — -

TREEw] &% 0.45 — 0.23 — — — — 327 [27]
CES 0.63 — 0.3 — — — — 39
KEHW - - - - - - - - 22 [28]
i HE 0.41 — 0.38 — — — — <7 [26]
Hils o — - - - - - - - 1.0~6.7  [5]
FEW - - - - — - - - 1.8~58  [5]
s — - - - - - - - 3.2~56.6 [5]
S — - - - - - - - 12.6 [29]
WotE  KE 0.018 0.0006 0.100 0.742 0.0003  534~3000 1.44~23.1 87~1473 ZHWf5E
I &ZF 0.050 0.0007 0.101 0.601 0.0004 LN
HE  0.047 0.0006 0.041 0.446 0.0006 N
HZ&  0.009 0.0003 0.028 0.520 0.0005 RIS

ND FORMR TR 2 25 NO3-N Fl NO3-N AT ; —3R R A A
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ATRRECA AT IR A (1 JURE K2 5 V4 A 1 400 T B R /K ), DT 8508 B i o 2 SiO3-Si IR K HE A
TKAR s UG K AR STOT-Si e B 12 T LA . iSO NS0T -Si 3 1A e TR A5 L 1l A 4
S 208 VA T X e B B K A 9 S10%-Si R BE A — 2 B (2.2.3 1)

52 3 25 A HARITIA KR g SR I AR L, A& FR D A 3 BN R JZ K NOS-N (NO,-N |
NH;-N il O3 -Si fyvfe B W 125 T 52 2, it A7 AR B2 )7 7 s v 385 3 i 3 A A i T AR, 33X T
AE-S5 WL A LWL TR 02 XU A G, AT SO IR (2.2.2 7% , D6 A H IR K i 8 SR R 0 Al 2
W IR, & Z KB ), KRRl 20, R R RIS BON 5] (181 2) A5 22 8 SR A ok
FE( 4~ 15 6) ; F3Z R BRIZ RN, B R FhAR A B R 58, RIZ E IR ER WO A FE, 2 BT AR e 2
(K2,K4~6).

3 &it

1) WG B K 9 DIN LU NHG-N 9 32, Hyck: NOS-N, NOS-N BT o5 el fre fE. 5 3 1l H A 3 3 A4
FE, B S TR ) Si07-Si ik B2, NOS-N \NO,-N \NH-N Fl POY -P i BEREAR, 33 1T fiE 55 ) 4 3
TN R 38 LA B 52 N Bl B/ INAT 5G. 106 e B K v o8 5 i 0 3 A1 7 4% 2 XU 2 AU [R) 2
ST, A2 AU 1) /K MR B 58 #4500 4 0, B3 XU ), K A2 AR, S B2 Kk ik
(<10 m) B FRERIR AR, BIZ KA (>10 m) B IR hilk BEA.

2) &2 S IR] A AL A 7 23 i A VAR 19 e TR 4 N =N £ 340 T B X 38 't o 34 A ¢ J2 K v
NO;-N R BELEZ N ] B () T e A7 DTk 5 20 XU ) K (A 9 2 A 37 W AR A0 FO) T ARG 24 T BE X NOS-N R R 1) e
fIAT DTk NHI-N WA 10 A — AR 5 F 35 2 AR vl BE -5 7 Ui A1 A9 OO B NHE-N B9 il A A7 6.
Si03 -Si MVRIE N 11 A —RAE S A HFFEEREAR, 7T RE-55 Ve A0 45030 ) WG AR FH 5 e i A\ e/ 6, 5— 9
FFEETV i 0] B85 T 10 400 WA AR D £ A P % ok i A BRI .
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