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WATER AND SEDIMENT QUALITY IN PAK PANANG BAY AND
OFF SONGKHLA LAKE MOUTH

Chirarat Riumcharoen', J ongkhon Booncrongcheepl, Wichan Chusuwan'
and Penjai Sompongchaiyakul2
'Southern Marine and Coastal Resources Research Center,
158 Moo 8, Pawong, Muang, Songkhla 90100
*Faculty of Environmental Management, Prince of Songkla University, Hat-Yai, Songkhla

90112

ABSTRACT

The qualities of water and sediment in Pak Panang Bay (PPB) and Off Songkhla
Lake mouth (OSKL) were assessed. The information obtained will be used for coastal water
quality management in the areas. Two investigations were preformed in February (early dry
season) and late May—early June (early wet season) 2007, composed of 15 stations in PPB and
16 stations in OSKL. In PPB, the results showed water temperature in early wet and dry
seasons were 32.140.93 °C and 28.7+1.6 °C, respectively. In OSKL area, the results showed
water temperature in early wet and dry seasons were 31.5+0.4 °Cand 30.1+0.8 °C,
respectively. The variation of salinity and pH in PPB water was higher than those in OSKL
as a result of freshwater discharged from Pak Panang river. Nutrients (N, P and Si)
concentration in PPB were higher than OSKL, in particular, reactive phosphate and total
phosphorus were much higher. Average chlorophyll a concentration in PPB in early wet and
dry seasons were 2.51 + 2.08 and 1.90+ 1.27 mg/m’, respectively, and were 0.48 + 0.15 and
0.58 £0.33 mg/m’, respectively, in OSKL. In general, the texture of bottom sediment in PPB
was finer than those of OSKL except nearby Laem Ta-Lum-Pok. In OSKL area, organic
matter and nutrient contents in sediment were related to percentage of both clay-size (<2 um)
and silt-size (2 —63 um) particles, while PPB were related only to the percentage of clay-size
particles. Moreover, the results indicated that some amount of nutrients were entrapped in

the Songkhla Lake which less of them were exported to the Gulf of Thailand.

Key words: Pak Panang Bay, Off Songkhla Lake mouth, Gulf of Thailand, nutrients
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& Colorimetric method

Digestion, Phosphomolypdate formation &
Colorimetric method
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Diazotization & Colorimetric method
Cadmium reduction, Diazotization &
Colorimetric method

Phosphomolypdate formation & Colorimetric
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Acetone extraction & Spectrophotometric
method
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VYUIADUNA Organic removal, wet sieving & pipette ASTM (1982)
method Sompongchaiyakul (1989)
T5OUNT 5ﬁﬁ1m‘5ﬂ@6ﬂ°§‘lﬂﬂﬁjﬁ'1ﬂ Walkey-Black method Loring and Rantala
(readily oxidizable organic carbon) (1995)
uaalFeNAT UaIUA (CaCoO,) Acid-base titration technique Sompongchaiyakul (1989)
won Tuile—TuTasiau (NH,—N) Digestion with KC1 & colorimetric method Grasshoff et al. (1999)
Mudroch et al. (1997)
Tulasa-lulasu (NO,-N) Digestion with KCI & colorimetric method Grasshoff et al. (1999)
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Tumsa-TuTasu (NO-N) Digestion with KCI & colorimetric method Grasshoff et al. (1999)
Mudroch et al. (1997)
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and colorimetric method Mudroch et al. (1997)
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1.7 unaeensnunazaeii (Dissolved oxygen; DO)
a a { 2} a { Y] Y] 3 i<
Usnmesndaunazaisiin (DO) UnAvzimsvzlasuniladluseuiugs duiunaimny
@ 1 R A J 1 A (A = A [ 4 4 A
A719819 1lwaaen1 DO nisnsua DO Taiguiiesninmydunsizniaivesunasnaouiy lag
= 1 @ a Ao 9 A @ 1 A
180Uv091/31 (2544) WuNlunanarsiuliuia DO Aialaguasyasudd daulunainaiau
a (] < 4 1 1 )
Ysmm DO azasaedsaaiinnmsmelavesunasiaeuiy A1 DO lusiinwis ludugg
A998 1u529 5.3 - 9.4 mg/L 0@y 7.0 = 1.0 mg/L) Aunaueglugia 3.5 9.0 mg/L (9@ 6.1 = 1.2
mg/L) a1 Doluenthamislianuuananserinanineutnani (U 8)
1 1 @ [ 1 Jd 3' d' dy
Tupmsawa1 DO Tusinwils deeglumaminasgiugunmimz o Nz
v gl o 1o ' a a ' 1 aa
dadihaneils Ao lud1na1 4 mg/L (nsuarauuany, 2543) WaNISIATIZHANVUANANNIIEDA

o W

1 9
USuaeongaunazaioi ﬁﬂ’ZﬂilLW]ﬂﬂ"I\‘]ﬂﬂi%ﬂ’)"l\‘]f]ﬂf]ﬂ”lx‘]ﬁuﬂﬁ"lﬂﬂju (p<0.05)
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a A d . d oy e
1.8 PBnalulaswuetiunddgiuenluils (Ammonia; NHy), 1ulasn (Nitrite; NO,) naz
Jaasn (Nitrate; NOs)
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1 s { a s 9 o
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] a =4 A a a an o N .
NNMsEBIAAIIEITOUNIE  luanznlieengauasiianszuiums luasiiagu (nitrification)
a o IS e 4 s o
wowTuiisazgnoond lad lihilululasinas luasn Tasuuaiise mesinlulas
a o, . . an o o a o) I [l
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< ' 2’ KX o P Yy 9 ° 1 % a 4
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g‘ { o g’ L { 1 1 3) ™)
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1.9 weavleFaiiegluzivesessisvloavln (Phosphate; PO,)

Psinaeaesafieglugivoamaliniwnihamiwidugqudsialugie 037 - 12.77

S 1 )

uM (1090 2.54 £3.23 uM) Tudungrudinieglugie 031 — 443 uM(ndAe 1.69 + 1.13 uM) MioNITA
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1.10 Famazaw (Dissolved silica) visadana (Silicate)
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[ d' 1 21 = 1:; 9 1 1 Y] 1 9 9
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a d
1.11 naelsilaa to (Chlorophyll a)
o o <4 v AaA AAM g o 7 % A A
aao lsWlaa 1o 1Wussndag@aernnsldlunszurumsdunsizrinas nnasnaouny)nwsila
a 4 @ o’/‘ I [ 4 1 oy : o
finaelswad o auiudeamnsolfiudriivendsnnuganauysaivewnanilld dalaegia 1y Ins
a Y . . J oy ] A 4 o a 4
Wiadu (eutrophication) lunnaviamnsauadlannunasiaouirnialdluglvesnaslsiad 1o
v l
urasinm ﬂﬂTmeG}fuﬁ]‘"mmmmmummﬂaeiﬂha 19 1NN 10 mg/m (Nedwell et al.,
2002)  USuanaelsiad o lusinmis lussdugquasedlusie asiafaliny (d) —7.52
mg/m® (1nfe 2.51 + 2.15 mg/m’®) duduggdueglusie 0.17 — 4.8 mg/m® (1@ 1.9 £1.31 mg/m’)
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112 unalulasnunsrua (Total nitrogen; TN)
4 H
Ysna'luTaswuiwiua Tuethawis Augguds eglugia 202 - 245 uM (1p@e 221 9
Y A [ [ A ] Y A =] Y
uM) taz luaugaruliaied w9 205 — 257 uM (9@ 230 £ 14 uM)  FRAUGgHulAIgInINantloy
A = v og/‘ gl = = 1 a = J A
U 13)  mstieginnvesluTasnunsmualuihudasdansiieguosasounidazaroni Tulasion
<3| J a 4 1 aa a osj = ' Y
Wuesdtsznon mamsinsizranuuanalneaaa Jsualulasnuiimuaiianuuanaiani

o W

5£1INYYRENNTBIIATY (p<0.05)

®are
i .- 1 i " ias <
G +
--‘__.-' ; ln e
.!'I-'.J'-,- L] - : E 18—
S Al T
| I. Lig] e I:I\ o,
5 \
P -,
I i y .
3 . S 128
1 1 4 " e s T |
1 - - wel dy
e e .{1:‘;__ gedBan
; L L1 s, %
9 Y 9 = ~ 1w
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v 4 9
s 13 Tulasuisualuiwmihnnidudugeuds dugadu taglSeuieusznin2 g

113 YSinamlearloFananua (Total phosphorus; TP)

Y Y A

augauads Banlsuaneanesaniruaodue140.93 - 19.18 uM (1InAY 3.94 +4.62 pM)

U

S 1

[l Y a [ 3 1 [] { {
druduggru Nanfsuareadesanauaed1us3 0,98 —3.93 uM (188 1.96 = 0.60 uM) (311 14)
y ad " A . ' o o o & J A 1o
WoaWesavzinuINUNUAY uazﬁauiwm%zmumagmaumﬂmmgmuaaﬂﬂluumawagﬂu
9 :} ' o 3 :} 1 Y| 9 Y A
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v Y
msai 4 guahm lduazilSunadisems vinaventhnnzaaudvar 19dugguda

ez RAuga Ay
o Augguas Augaru ANNATFIY
WITWADT . . , . .
Aunde = SD Man  qega Aumas=SD  diga  gage sziani 3

A2WAN (m) 67 £14 3.7 9.2 60 +14 3.4 8.8 -

A Talsauaa (cm) 152 +29 120 240 163 =33 120 220 -
gamgil (°C) 30.1 0.8 29.2 324 315 £04 30.7 325 -
ANy 32.0 02 314 323 307 +2.1 20.8 317 -

pH 821 +0.02 8.2 8.3 82 0.0 8.1 8.20 7.0-8.5
Alkalinity (meq L") 232 £0.11 2.14 2.55 212 £0.12 1.68 222 -

SS (mg L") 215 £17.8 5.6 85.5 19.7 +14.3 6.0 99.6 -

DO (mg L") 6.5 £0.3 5.2 7.4 55 £0.9 2.7 6.5 t4

NH, (uM) 144 +1.57 nd 6.71 335 £389 023 17.83 }7.14
NO; (uM) 0.06 +0.05 nd 0.23 0.06 £0.04  0.02 0.18 -
NO; (uM) 1.80 +3.62 nd 24.8 0.67 +0.39 nd 1.77 $ 428
PO, (UM) 031 £0.07 0.21 0.51 026 £0.12 0.5 0.73 } 145
Si0; (uM) 158 £5.0 9.4 31.2 6.1 £9.6 nd 50.8 -
Chlo a (mg m*) 048 +0.15 0.27 0.82 058 £0.33  0.10 122 -

TN (uM) 186 +27 13 228 208 =+ 14 130 227 -

TP (uM) 0.55 £0.17 0.27 1.0 118 £0.18  0.60 1.74 -

HUNENHA: 1 uM = 1 ug atom/l; 1 ug atom-N/1 = 14 mg/l; 1 pg atom-P/1 = 31 mg/l; 1 pug atom-Si/l = 28 mg/l; nd = a579 90 lainy

' J { : ! o 24
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< 1 J a Y Y =~ = 1
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2.6  YSunamsuvivaes (Suspended solids)
a a 4 1 aa [ ]
USuaasuvivassueninnz@aIUaIval HaNIFAATIEHANUUANANNITDA UA1 1)

1 @ 1

1 o o ng 1 A 09/ A A 122 o I [
uanaenuludesng asiulugrsiihvail luwinin arsuviuassdiulvgdgninnuegaieslu
a dy A g % 1 1 9 Y A 1 [
nzavaval Usuadisuvivassluiuninudiedisluraugquasiaieglusie 5.6 — 855
mg/L (1m0 21.5 + 17.8 mg/L) uazdugaruiia1eglusie 6.0 — 99.6 mg/L (1nde 19.7 + 143 mg/L)
== Il 2’ ' = Y A ' a Y a
vuamifianuyuveainnnianilndifeainnzinaninmsniuliinamsfenszaevesaznon
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2.7 YSunaeendunazagiin (Dissolved oxygen; DO)
A1 DO uenlnnziadudval Augauadineglusies2 — 74 mg/l (1nde 6.5 = 0.3
mg/L) ludugaduiisieglurie 27 - 6.5 mgL (mAe 5.5 = 09 mgl) FIAUnauAsLTIIw
a 1 1 9 Y a 3’ S 1 c'. = Ll d‘ |°' 1
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J 3’ 4 Y v oy ! vo 1 a
aRMIAIIUgaMmihmziaienaIzdesda e Ao Tud1na1 4 mgL (hsuaruguuany,
! a 4 1 aa v 1 [ ' 1
2543) (3U0 21)  WAMIUATITHANWUANANNWADA A1 DO UANNUANANAUTEHINGYOE19Y

[
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26

T~

e
2]

LE

iy e
% s i SEASLN

9 Y 9 = ~ Y
AU LA ﬁuf]@,vlu Lﬂiﬂﬂlﬂﬂﬂﬂ”lh‘ﬁﬂﬁﬂl!

! a a { o P Yy v
51U 21 JSuaeendaunazarni uventhangaauasvarludugguas duggrutaznlseumeu

FENIN2 99

28 Wnallulasnuetiunidlugiluenlaniis (Ammonia; NHy), lulasy (Nitrite; NO,)
uazlwnsn (Nitrate; NO3)
wondnnzamudasvar JafSuauenTudislugrsdugauds oglugie asindaliny
(nd) - 6.71 uM (RA8 1.44 = 1.57 xM) Aunaruegluwie 023 — 17.83 uM (1980 3.35 + 3.89 uM)
Tulasilugduggudanazduggiu oglugag asaeialaing (d) - 0.23 uM (1RAY 0.06 +0.05 M)
1Az 0.02 - 0.18 uM (0.06 = 0.04 uM) awadrdy  danTumsnlugreduggudazduggdu oglugis
a5290 iy (nd) — 24.8 UM (1de 1.80 = 3.62 uM) ttaz a3793a liwy (nd) — 1.77 1M (0.67 = 0.39
uM) MUAIRY HAaN5INTIZHANNIANAIN1aad USinamen Tude Tulasd wagTuasn el

uanANAUN A luaeeng (3U0 22)
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(Y] 4 J
29 voeaweSafiedluzivesoesisweala (Phosphate; PO,)
v ' 0 Y
Woanesanaluunaningloglulsmad Tasmwizediagaimsia vsuueniin
ngiawaat Tugsdugquasivieala oglugiq 0.21-0.51 pM (1nae 0.31 +0.07 uM) wazTugg
[ 1 (] { 1 <3 o
Augaruiiaieglurie 0.15-0.73 uM (1088 0.26 £ 0.12 pM) 0819 lsnauenervesn lTiodva
v [ 1 Y
luthgeninhanzaay (GUH 23) FsemediureldleanlaluihuSnulnnzmaiy Inswan
! gl Y gl 1 <3 ' < ' gl '
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& 3’ 19 A Y] I 1 1 a A 09/
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QJ 1 % ng a =
nyu) eaesarzanaznoudzauagluaznou (Lourey ef al., 2001) AdiumInaznauUInalall
a ad a <3 A o 3 ) a A 1 Yy a ]
arsounsdeglulsmauinnziidnen mlumsiduunassuiaaseiisiideae T 1ddwan 1u
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uwasnaouniyth 111414 (Accornero et al., 2003) namsansIzHANUIANA 1IN EDA LTl
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2.10 Famazaie (Dissolved silica) H3F AN (Silicate)
a 9 Y A an 1 1 d‘
vinuuenihnnzaauasvar Tuaugguas UFamaeglugig 9.4 — 31.2 uM (1Inde 15.8 =
9 Y] ] = ~ a
5.0 uM) tazduggiu asavialuny (nd) - 50.8 uM (m@s 6.1 + 9.6 uM) (317 24) VsMN
~ A A1 Aaa 1 a 9 9 Y] 1 a o a
nzaay aoiin 1 Tuggelulimdainauinnnusnuaiuuen deandeinuainas Isilad 1o V5w
1 1 o 4 aa I { o w a a
Indihnnziaai Iamgeniuenyeilseanu iesnngana usigennsindivglunmsniodula
4 a 1 4 U an a 4
YOIUWAIAADUNFU A [WULHaINaouNYNgu laozaon uazda Iauvanaama Han151ATIZH

ANVUANANNNADA MFAAATANUUANANAUTENINGROENUTAIAY (p<0.05)
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2.11 naels¥lad te (Chlorophyll a)
aaelsilad 1o Tudugqudsiiaieglugae 0.27 - 0.82 mg/m® (R0 0.48 + 0.15 my/m’) Lias
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2.12 PHanalulnsiuiianua (Total nitrogen; TN)
a o Y ] 1 ' A
Ysuma luTasnunaue venithnnziadudevar Augguads oglusae 13 — 228 uM (nde
9J a0 1 1 td' 09/1 oy
196 = 27 uM) taz Tudugaruiimeglugie 130 — 227 uM (e 208 + 14 pM) TuTasiuiarualuii
1 1 T A a 4 1 aa a
wonihnnzaauaIvaIluMaINIINNURUAY #ANITAATIEHANUUANANN DA UTuw

[

4
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2.13 ﬂ%u1mwaawa§a%aﬁuﬂ (Total phosphorus; TP)
éfui]@ué’aﬁﬂ?mmﬂaﬁﬂa%ﬁﬁs”wmiu% 119529 0.27 — 1.0 uM (1938 0.55 + 0.17 uM) 1ae
Funaruiaeg1ugae 0.60 - 1.74 uM (mis 1.18 + 0.18 uM) tilesnnilealesadiulvajessuded
ﬁuaumﬂﬁaﬁumuaaﬂﬂlmfmazﬁagjﬁwlzﬂauﬁ’mi‘iw Tusregarunzaduawihliinsniu

A 9 J a v o = Y A a 7
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Stati Depth Trans. Temp Alk SS DO NH,4 NO, NO; PO, DSi TN TP Chlo a
ation o Sal. pH 3
m cm C meg/! mg/| mg/! uM uM uM uM uM uM uM mg/m
ST1 S 4.4 60 31.6 20.7 7.76 2.42 18.6 8.1 0.02 0.88 1.82 0.40 34.8 235 1.14 7.52
M 30.2 23.6 7.91 2.43 34.6 5.3 0.04 0.68 1.74 0.49 29.6 223 0.95
B 30.0 25.4 7.88 2.39 32.0 5.6 3.22 1.09 2.05 0.65 29.2 226 1.09
ST2 S 2.1 50 30.9 26.4 7.88 2.47 34.0 7.9 0.83 0.39 1.18 0.37 32.3 226 1.21 6.23
M 28.9 24.2 7.96 2.44 54.0 6.5 0.78 0.82 0.71 0.85 31.2 222 1.44
B 29.9 25.6 7.94 2.39 72.5 6.1 0.01 0.57 0.56 0.54 30.9 218 1.21
ST3 M 0.4 10 31.8 25.5 7.94 2.42 256.0 9.2 0.77 0.12 3.83 0.51 27.1 226 2.30 3.06
ST4 M 0.5 10 31.8 25.5 8.16 2.34 228.0 8.1 0.14 0.10 1.79 0.60 25.9 235 1.98 2.87
ST5 M 0.6 8 30.7 25.9 8.19 2.42 374.0 7.0 0.45 0.93 0.71 1.43 37.6 227 4.35 2.39
ST6 M 0.9 40 29.3 26.2 8.02 2.33 64.0 6.9 2.67 0.25 0.68 0.71 48.9 218 1.33 2.44
ST7 S 1.7 60 28.3 23.1 7.99 2.23 52.7 7.5 0.11 0.11 0.09 8.57 11.2 213 8.89 1.12
B 28.3 30.1 8.13 2.15 48.7 6.6 0.76 0.20 nd 11.34 13.2 215 11.50
ST8 M 1 30 28.2 30.2 8.13 2.44 105.5 7.3 0.47 0.02 0.03 0.74 13.7 211 1.05 2.01
ST9 S 2 60 28.5 29.6 8.18 2.38 37.3 6.7 0.08 0.20 0.17 0.70 16.8 218 0.93 1.16
M 28.1 29.2 8.15 2.35 26.0 6.7 1.28 0.25 0.31 0.53 12.5 222 0.93
B 27.6 30.3 8.08 2.37 82.0 6.3 1.39 0.36 0.81 0.58 12.7 227 0.95
ST10 S 1.5 20 27.5 30.6 8.13 2.33 128.0 6.7 0.69 0.07 0.45 5.36 12.4 220 6.80 0.70
B 27.8 30.6 8.17 2.38 150.8 7.5 2.15 0.16 0.59 5.90 11.9 222 8.29
ST11 S 1.7 25 29.4 30.6 8.18 2.19 66.0 6.5 0.66 0.14 0.48 3.83 7.3 216 4.95 1.16
M 26.4 30.5 8.17 2.16 94.0 6.3 0.32 0.20 0.29 4.69 11.6 223 4.85
B 27.8 30.5 8.14 2.11 206.0 8.1 1.07 0.17 0.42 2.10 13.1 219 15.87
ST12 S 1.7 55 28.4 30.3 8.13 2.13 48.0 7.8 0.51 0.21 0.10 1.24 34.1 218 1.31 nd
B 27.8 26.8 8.10 2.13 128.3 6.0 1.07 0.39 0.55 2.00 18.9 202 5.43
ST13 S 2.2 60 27.0 29.2 8.10 2.17 57.3 6.6 1.27 0.20 0.47 1.59 12.6 207 1.87 4.85
M 26.8 30.9 8.18 2.17 36.3 6.6 0.69 0.28 0.14 1.51 114 213 1.76
B 27.0 30.9 8.12 2.18 101.5 6.9 0.71 0.18 0.58 1.64 12.8 231 1.80
ST14 S 2.7 40 26.9 30.7 8.14 2.20 52.7 9.4 0.29 0.16 0.53 1.48 11.7 213 1.56 0.77
M 27.1 30.9 8.15 2.18 47.0 7.2 0.83 0.28 0.18 1.69 114 227 1.65
B 27.1 30.9 8.17 2.17 129.3 6.3 1.16 0.27 0.49 1.53 11.9 226 1.67
A 4.4 40 28.4 30.7 8.16 2.07 36.3 5.6 7.13 1.10 5.70 12.77 75.7 245 19.18 1.34
average 1.9 37.9 28.7 28.2 8.08 2.28 93.4 7.0 1.05 0.36 0.92 2.54 22.1 221 3.94 2.51
sd 1.2 19.7 1.6 3.0 0.12 0.12 80.6 1.0 1.37 0.31 1.21 3.23 14.7 8.8 4.62 2.15
min 0.4 8 26.4 20.7 7.76 2.07 18.6 5.3 0.01 0.02 nd 0.37 7.3 202 0.93 nd
max 4.4 60 31.8 30.9 8.19 2.47 374.0 9.4 7.13 1.10 5.70 12.77 75.7 245 19.18 7.52
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Station Depth Trans. Temp sal. Alk SS DO NH, NO, NOs PO, DSi TN TP Chlo a

m cm °C meq/| mg/| mg/| uM uM uM uM uM uM uM mg/m3

ST1 S 4.5 40 31.2 1.8 6.9 1.03 17.3 5.6 13.13 1.61 3.06 2.61 202.5 244 2.4 1.23
M 31.6 4.6 7.0 1.31 16.8 4.7 10.62 1.00 2.00 2.75 187.2 240 2.43
B 31.5 14.5 7.8 1.66 18.5 4.1 7.19 0.61 1.46 3.51 117.7 224 2.00

ST2 S 2.6 35 32.2 2.9 7.1 1.17 19.0 5.6 10.57 0.92 2.70 1.75 193.4 235 2.28 1.72
M 31.9 5.8 7.2 1.36 54.0 5.3 9.42 0.77 1.98 2.40 171.9 238 2.24
B 32.0 10.7 7.3 1.57 72.5 4.3 16.64 2.50 0.08 4.43 2145 238 2.61

ST3 M 0.4 25 31.8 7.5 74 1.48 21.8 5.4 3.33 0.60 3.06 1.76 161.9 257 1.91 2.57

ST4 M 0.5 20 31.9 10.2 7.7 1.60 22.7 6.0 10.22 1.27 2.64 2.07 134.4 228 2.20 2.31

ST5 M 0.8 25 31.2 9.7 7.8 1.63 30.3 5.1 10.70 1.74 1.81 3.39 141.6 238 2.4 1.83

ST6 M 0.7 20 31.0 4.5 7.8 1.36 51.0 6.1 0.62 0.46 1.74 1.86 166.1 225 217 4.15

ST7 S 1.6 30 30.6 15.6 7.9 1.74 36.5 5.7 6.95 0.64 2.92 1.41 92.9 228 1.96 0.69
B 30.8 16.4 7.9 1.76 32.0 5.7 10.83 0.65 2.66 1.46 91.3 234 2.04

ST8 M 0.5 30 30.8 10.3 8.0 2.03 25.5 6.2 10.69 0.96 3.47 1.55 124.4 243 2.20 0.69

ST9 S 1.1 40 329 141 8.4 1.68 25.7 7.4 nd 0.09 1.1 0.72 96.6 249 1.48 2.91
B 32.9 14.4 8.4 1.76 24.7 6.6 0.29 0.08 1.68 0.75 96.2 251 1.65

ST10 M 0.8 60 33.3 19.4 8.0 2.03 40.0 9.0 2.11 0.44 1.98 0.60 49 223 1.67 1.62

ST11 S 1.4 140 33.7 28.8 8.5 2.07 10.2 7.6 3.03 0.10 1.23 0.44 23 220 0.98 0.17
B 34.1 28.7 8.5 2.07 13.0 7.6 0.67 0.07 1.72 0.31 2.6 208 1.33

ST12 S 1.3 30 324 12.2 8.4 1.57 36.0 7.2 1.48 0.33 2.81 1.22 106.9 223 2.09 2.16
B 32.5 12.4 8.4 1.53 34.0 7.2 1.1 0.48 2.47 1.40 105.4 222 2.07

ST13 S 1.1 50 323 21.0 8.4 1.88 34.5 6.8 0.80 0.52 1.36 0.98 53.7 218 1.61 4.80
B 321 211 8.5 2.00 35.1 6.4 nd 0.34 1.92 0.85 52.5 207 1.54

ST14 S 21 120 33.3 26.9 8.5 2.03 15.0 7.3 nd 0.15 1.77 0.51 221 208 1.20 0.49
M 32.5 28.8 8.5 2.1 14.5 6.9 nd 0.17 0.68 0.65 1.4 205 1.28
B 31.9 29.8 8.5 2.11 15.4 6.1 nd 0.11 1.28 0.81 0.8 219 1.22

A 3.3 30 30.9 0.9 7.3 0.84 39.5 3.5 10.47 0.80 6.36 3.78 222.5 247 3.93 1.22

average 1.5 46.3 321 14.3 7.9 1.67 291 6.1 5.42 0.67 2.15 1.69 108.1 230 1.96 1.90

sd 1.2 35.8 0.9 8.9 0.5 0.35 14.5 1.2 5.25 0.59 1.17 1.13 69.9 14 0.60 1.31

min 0.4 20 30.6 0.9 6.9 0.84 10.2 3.5 nd 0.07 0.08 0.31 0.8 205 0.98 0.17

max 4.5 140 34.1 29.8 8.5 2.11 72.5 9.0 16.64 2.50 6.36 4.43 222.5 257 3.93 4.80
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Station Depth ~ Trans.  Temp Sal oH Alk Ss DO NH, NO, NO; PO, DSi TN TP Chloa

m cm °C ' meq/| mg/| mg/l uM uM uM uM uM uM uM  mg/m®

ST1 S 5.7 170 31.3 31.4 8.2 2.37 17.7 6.3 2.23 0.02 3.20 0.24 14.8 203 0.67 0.37
M 30.6 31.9 8.2 2.34 18.3 6.4 2.41 0.04 1.80 0.39 16.0 198 0.61
B 30.6 32.0 8.2 2.37 17.4 6.3 0.37 0.04 0.40 0.25 17.0 189 0.37

ST2 S 6.0 140 31.7 31.8 8.2 2.41 18.8 7.4 1.14 0.02 0.30 0.24 14.0 192 0.40 0.44
M 31.4 31.9 8.2 243 18.3 6.4 1.18 0.02 0.40 0.21 18.2 192 0.43
B 31.3 31.8 8.2 2.41 26.6 5.2 2.22 0.02 0.80 0.21 16.8 195 0.44

ST3 S 6.0 130 31.2 31.9 8.2 2.41 24.1 6.5 1.76 0.02 0.40 0.25 15.0 193 0.51 0.41
M 30.9 31.9 8.2 2.41 19.9 6.3 5.06 nd 0.20 0.24 16.0 195 0.49
B 30.9 31.9 8.2 243 18.6 6.5 0.57 0.10 0.30 0.39 14.7 194 0.56

ST4 S 7.7 140 31.2 31.8 8.2 2.40 16.8 6.7 2.35 0.03 0.50 0.22 12.7 202 0.67 0.28
M 30.6 31.9 8.2 2.40 18.4 6.8 2.18 0.06 450 0.23 12.5 193 0.31
B 304 31.9 8.2 242 44.8 6.5 0.58 0.05 1.20 0.26 14.7 190 0.53

ST5 S 5.4 240 32.4 31.7 8.2 2.36 20.9 7.0 0.82 0.04 0.20 0.27 13.1 188 0.64 0.34
M 30.7 31.7 8.2 2.35 22.7 6.5 2.36 0.03 0.20 0.24 11.5 182 0.76
B 30.6 31.8 8.2 2.37 19.7 6.3 0.06 0.06 2.40 0.31 11.0 186 0.69

ST6 S 3.7 130 30.7 31.8 8.2 2.34 17.0 6.8 nd 0.13 0.10 0.35 11.5 13 0.64 0.54
M 30.3 31.5 8.2 2.36 18.7 6.6 nd 0.08 nd 0.34 13.5 196 0.69
B 30.0 317 8.2 2.34 26.3 6.5 nd 0.06 0.30 0.24 11.6 191 0.53

ST7 S 7.1 170 29.7 32.1 8.2 2.21 19.0 6.5 0.01 0.04 1.80 0.36 13.5 192 0.67 0.44
M 29.5 32.2 8.2 2.21 17.8 6.6 nd 0.06 2.80 0.33 9.4 191 0.73
B 29.5 32.1 8.2 2.19 26.2 6.5 nd 0.04 0.70 0.27 13.1 187 0.56

ST8 S 6.0 160 29.8 32.1 8.2 2.39 16.4 6.4 1.38 0.06 2.80 0.29 14.9 191 0.73 0.41
M 29.7 32.1 8.2 2.41 6.2 6.6 1.26 0.07 1.00 0.31 11.6 199 0.91
B 29.2 32.3 8.2 2.37 10.2 6.1 3.82 020  24.80 0.39 13.4 228 0.84

ST9 S 8.1 160 30.0 32.0 8.3 2.20 32.7 6.9 nd 0.03 0.90 0.24 11.6 188 0.64 0.40
M 29.6 32.1 8.2 2.18 68.0 6.7 6.71 0.09 1.40 0.38 11.2 191 0.76
B 29.7 32.1 8.2 2.20 77.0 5.8 nd 0.04 0.00 0.30 11.0 190 1.00

ST10 S 6.3 160 30.0 32.0 8.3 2.20 75 6.8 0.26 0.04 0.40 0.24 10.7 188 0.56 0.65
M 29.6 32.1 8.2 2.16 12.1 6.6 1.58 0.05 4.10 0.29 9.6 188 0.67
B 29.6 32.1 8.2 2.14 63.2 6.5 nd 0.03 0.40 0.25 10.2 185 0.69

ST11 S 5.6 150 30.2 31.9 8.3 2.18 5.6 6.6 1.30 0.03 1.10 0.29 10.6 180 0.43 0.82
M 29.8 32.0 8.3 2.20 6.1 6.7 0.54 0.02 0.30 0.27 13.2 182 0.27
B 29.7 32.1 8.2 2.19 13.3 6.8 nd 0.01 1.10 0.26 13.5 187 0.28

ST12 S 8.6 180 29.6 32.1 8.2 2.49 16.9 6.5 nd 0.03 1.00 0.36 15.7 188 0.53 0.47
M 29.4 32.2 8.2 2.49 6.5 6.4 nd 0.02 2.00 0.29 15.7 192 0.44
B 29.4 32.2 8.2 2.55 5.7 6.0 0.54 0.23 3.10 0.37 14.1 187 0.48
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Station Depth Trans. Temp Sal H Alk SS DO NH,4 NO, NOs PO, DSi TN TP Chlo a
- p

m cm °C meq/| mg/| mg/| uM uM uM uM uM uM uM mg/m3

ST13 S 7.2 130 29.3 321 8.2 2.49 5.8 6.0 0.18 0.14 1.10 0.51 31.2 187 0.52 0.27
M 29.5 32.1 8.2 2.48 7.9 6.0 nd 0.02 1.90 0.34 24.4 191 0.34
B 29.4 32.1 8.2 2.48 5.9 6.3 2.32 0.09 2.40 0.29 25.0 188 0.29

ST14 S 9.2 140 29.3 32.2 8.2 2.19 17.4 6.2 0.18 0.05 1.50 0.34 21.8 189 0.36 0.58
M 29.3 32.2 8.2 2.23 14.8 6.5 4.02 0.02 4.80 0.29 21.2 184 0.29
B 29.3 32.2 8.2 2.23 85.5 6.0 2.31 0.03 4.20 0.32 21.2 185 0.32

ST15 S 7.0 120 29.2 32.2 8.2 2.26 8.4 6.7 4.15 0.05 1.90 0.30 22.4 188 0.36 0.51
M 29.7 32.1 8.2 2.24 111 6.5 1.56 0.05 0.40 0.36 21.2 183 0.36
B 29.3 32.2 8.2 2.24 15.8 6.5 2.13 0.06 0.60 0.36 22.4 184 0.48

ST16 S 6.8 120 29.3 321 8.2 2.23 21.9 6.8 3.38 0.07 0.20 0.47 22.8 194 0.62 0.68
M 29.2 32.1 8.2 2.24 26.5 6.8 3.27 0.13 0.30 0.50 22.8 181 0.68
B 29.3 32.1 8.2 2.21 15.9 6.6 3.10 0.07 0.20 0.42 23.7 163 0.57

average 6.7 152.5 30.1 32.0 8.2 2.32 21.5 6.5 1.44 0.06 1.80 0.31 15.8 186 0.55 0.48

sd 1.4 29.8 0.8 0.2 0.0 0.11 17.8 0.3 1.57 0.05 3.62 0.07 5.0 27 0.17 0.15

min 3.7 120 29.2 31.4 8.2 2.14 5.6 5.2 nd nd nd 0.21 9.4 13 0.27 0.27

max 9.2 240 32.4 32.3 8.3 2.55 85.5 7.4 6.71 0.23 24.80 0.51 31.2 228 1.00 0.82
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Station Depth  Trans.  Temp sal oH Alk Ss DO NH,4 NO, NO; PO, DSi TN TP Chloa

m cm °C ' meq/| mg/| mg/l uM uM uM uM uM uM uM  mg/m®

ST1 S 42 120 32.3 20.8 8.2 1.68 16.6 6.5 0.73 0.08 1.48 0.20 50.8 210 0.89 1.22
M 31.9 26.8 8.2 1.85 35.8 6.3 0.90 0.10 1.41 0.24 23.6 212 0.99
B 31.5 31.3 8.2 2.22 36.3 6.2 0.61 0.15 1.00 0.20 2.3 207 1.13

ST2 S 55 200 31.6 30.4 8.2 2.11 20.0 5.8 0.65 0.12 0.92 0.21 3.9 218 1.16 0.44
M 31.3 31.6 8.2 217 20.2 6.0 1.43 0.18 1.17 0.23 0.7 216 1.22
B 31.2 31.7 8.2 2.21 23.8 5.4 0.79 0.04 1.05 0.24 0.8 212 1.24

ST3 S 49 220 31.4 31.2 8.2 2.16 13.8 6.1 0.85 0.07 1.00 0.19 6.9 215 1.07 0.38
M 31.3 31.7 8.2 2.21 26.2 6.1 0.56 0.04 1.25 0.20 22.2 209 1.45
B 31.3 31.7 8.2 2.19 46.2 5.9 0.74 0.06 0.87 0.26 0.3 199 1.74

ST4 S 7.1 180 31.5 29.4 8.2 2.09 18.8 6.2 1.86 0.11 0.63 0.23 9.1 205 1.09 1.04
M 31.4 31.7 8.2 2.18 18.6 46 0.97 0.08 0.63 0.27 0.1 201 1.26
B 31.2 31.7 8.2 2.20 28.8 4.9 0.93 0.16 0.20 0.21 0.3 206 1.13

ST5 S 4.9 130 31.4 31.6 8.2 2.14 8.4 5.9 0.23 0.06 0.76 0.20 2.3 218 1.23 0.84
M 31.4 31.7 8.1 2.09 28.8 5.9 0.62 0.04 0.69 0.19 29 222 1.23
B 31.4 31.6 8.2 2.16 17.2 5.7 2.66 0.03 0.63 0.18 3.0 212 1.09

ST6 S 3.4 120 32,5 31.1 8.2 217 14.4 6.2 0.70 0.04 1.14 0.19 2.2 227 1.06 0.10
M 31.9 31.6 8.2 2.16 10.6 6.2 0.69 0.04 0.57 0.19 1.9 215 1.11
B 317 315 8.2 2.18 13.4 6.2 4.86 0.05 1.40 0.24 3.0 219 1.09

ST7 S 6.4 190 31.5 29.6 8.2 2.09 13.0 6.2 12.90 0.06 0.61 0.21 4.4 212 1.13 0.91
M 31.6 31.5 8.2 2.18 17.6 6.1 7.40 0.04 0.65 0.25 0.1 210 1.09
B 31.4 31.6 8.2 2.19 12.6 6.1 5.74 0.07 1.77 0.23 0.1 209 1.19

ST8 S 5.1 190 31.3 27.2 8.2 1.91 6.0 6.2 5.07 0.09 0.66 0.21 18.1 215 1.09 0.78
M 31.3 31.6 8.2 2.18 12.0 6.4 2.86 0.07 0.78 0.23 14 212 1.06
B 31.3 31.6 8.2 217 11.6 6.2 2.15 0.03 0.77 0.20 0.7 206 0.96

ST9 S 7.7 160 31.7 30.7 8.2 2.14 9.8 4.8 3.12 0.04 0.28 0.24 2.3 210 1.17 0.64
M 315 31.5 8.2 2.21 15.9 4.8 1.67 0.13 0.19 0.22 4.0 210 1.17
B 31.5 31.7 8.2 2.20 17.9 5.2 1.76 0.04 0.20 0.23 0.4 211 0.96

ST10 S 5.8 150 31.8 315 8.2 2.15 14.8 5.2 2.62 0.04 0.56 0.20 3.0 209 1.09 0.36
M 31.8 31.7 8.2 2.16 16.8 3.8 2.94 0.04 0.47 0.23 1.6 211 1.09
B 32.3 31.4 8.2 211 23.4 4.0 1.66 0.04 0.18 0.21 1.1 203 1.17

ST11 S 49 120 31.7 315 8.2 2.15 22.4 6.1 17.83 0.03 1.12 0.23 1.7 204 1.13 0.10
M 32.1 31.6 8.2 2.16 24.0 5.7 13.99 0.05 0.54 0.24 2.3 205 1.17
B 31.6 31.4 8.2 2.14 10.2 5.4 8.52 0.06 0.49 0.24 25 201 0.60

ST12 S 7.8 200 31.7 31.7 8.2 2.19 12.6 47 13.14 0.04 0.38 0.39 nd 206 1.09 0.23
M 31.7 31.7 8.2 217 9.8 43 1.58 0.03 0.41 0.60 0.4 200 1.13
B 31.2 26.1 8.2 1.83 13.6 4.0 2.34 0.10 0.38 0.15 28.8 211 1.11
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A15199 -4 (AD)

Depth Trans. Temp pH Alk SS DO NH,4 NO, NO; PO, DSi TN TP Chlo a

Station m cm °C Sal. meq/| mg/| mg/| uM uM uM uM uM uM uM  mg/m®

ST13 S 6.3 130 31.4 31.4 8.2 2.18 9.8 4.9 1.06 0.05 0.33 0.24 3.7 217 1.09 0.78
M 31.2 31.4 8.2 2.18 8.8 4.1 1.29 0.05 0.30 0.26 0.4 203 1.23
B 30.8 26.4 8.2 1.86 10.6 6.2 2.52 0.13 0.44 0.69 21.7 215 1.26

ST14 S 8.8 150 31.5 31.3 8.2 2.21 22.2 6.0 2.62 0.05 0.46 0.46 3.1 130 1.21 0.51
M 315 31.6 8.2 2.16 99.6 2.7 1.56 0.04 0.26 0.73 5.0 197 1.47
B 31 27.7 8.2 1.95 20.0 4.4 2.65 0.09 nd 0.20 18.1 226 1.36

ST15 S 6.6 160 31.4 31.7 8.2 2.16 20.4 5.8 2.50 0.07 0.45 0.30 4.8 217 1.40 0.44
M 31.2 31.7 8.2 2.16 19.8 5.2 5.93 0.04 0.59 0.26 4.0 190 1.34
B 30.7 28.8 8.19 2.1 12.0 5.7 1.98 0.08 0.74 0.24 14.6 203 1.49

ST16 S 6.1 200 30.9 31.5 8.1 2.05 14.3 6.1 2.54 0.02 0.56 0.25 3.6 191 1.36 0.51
M 31.1 31.7 8.1 2.03 30.9 6.1 5.43 0.03 0.25 0.32 3.8 197 1.55
B 31.8 31.5 8.1 2.15 14.8 5.2 2.62 0.04 0.56 0.20 3.0 209 1.09

average 6.0 163.8 31.5 30.7 8.2 212 19.7 5.5 3.35 0.06 0.67 0.26 6.1 207.6 1.18 0.58

sd 1.4 33.8 0.4 2.1 0.0 0.12 14.3 0.9 3.89 0.04 0.39 0.12 9.6 13.9 0.18 0.33

min 3.4 120 30.7 20.8 8.1 1.68 6.0 2.7 0.23 0.02 nd 0.15 nd 130 0.60 0.10

max 8.8 220 32.5 31.7 8.2 2.22 99.6 6.5 17.83 0.18 1.77 0.73 50.8 227 1.74 1.22
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Sum of Squares df Mean Square F Sig.

Trans. Between Groups 537.633 1 537.633 0.644 0.429
Within Groups 23379.067 28 834.967
Total 23916.700 29

Depth Between Groups 0.867 1 0.867 0.603 0.444
Within Groups 40.255 28 1.438
Total 41.122 29

Sal. Between Groups 1657.633 1 1657.633 44.099 0.000
Within Groups 1052.492 28 37.589
Total 2710.125 29

Temp Between Groups 65.811 1 34 65.811 37.295 0.000
Within Groups 49.409 28 1.765
Total 115.219 29

pH Between Groups 0.244 1 0.244 2.071 0.161
Within Groups 3.298 28 0.118
Total 3.542 29

Ss Between Groups 54878.187 1 54878.187 11.320 0.002
Within Groups 135735.742 28 4847.705
Total 190613.929 29

DO Between Groups 6.674 1 6.674 5.540 0.026
Within Groups 33.735 28 1.205
Total 40.409 29

Ak Between Groups 3.096 1 3.096 44.438 0.000
Within Groups 1.951 28 0.070
Total 5.047 29

NH4 Between Groups 139.235 1 139.235 10.464 0.003
Within Groups 372.559 28 13.306
Total 511.794 29

NO; Between Groups 0.858 1 0.858 4.706 0.039
Within Groups 5.103 28 0.182
Total 5.961 29

NOs Between Groups 10.822 1 10.822 5.228 0.030
Within Groups 57.957 28 2.070
Total 68.779 29

TN Between Groups 627.156 1 627.156 4.492 0.043
Within Groups 3909.426 28 139.622
Total 4536.582 29

PO,4 Between Groups 8.642 1 8.642 1.125 0.298
Within Groups 215.153 28 7.684
Total 223.795 29

TP Between Groups 42.773 1 42.773 3.287 0.081
Within Groups 364.376 28 13.013
Total 407.149 29

DSi Between Groups 58926.395 1 58926.395 25.652 0.000
Within Groups 64319.661 28 2297.131
Total 123246.056 29

Chlo a Between Groups 2.757 1 2.757 0.870 0.359
Within Groups 88.748 28 3.170
Total 91.505 29
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Sum of Squares df Mean Square F Sig.

Trans. Between Groups 1012.500 1 1012.500 0.997 0.326
Within Groups 30475.000 30 1015.833
Total 31487.500 31

Depth Between Groups 3.713 1 3.713 1.909 0.177
Within Groups 58.334 30 1.944
Total 62.047 31

Sal. Between Groups 14.401 1 14.401 16.045 0.000
Within Groups 26.926 30 0.898
Total 41.327 31

Temp Between Groups 16.436 1 16.436 50.583 0.000
Within Groups 9.748 30 0.325
Total 26.183 31

pH Between Groups 0.004 1 0.004 7.280 0.011
Within Groups 0.015 30 0.001
Total 0.019 31

SS Between Groups 26.402 1 26.402 0.204 0.654
Within Groups 3875.695 30 129.190
Total 3902.098 31

DO Between Groups 7.736 1 7.736 29.476 0.000
Within Groups 7.873 30 0.262
Total 15.609 31

Alk Between Groups 0.329 1 0.329 38.089 0.000
Within Groups 0.260 30 0.009
Total 0.589 31

NH, Between Groups 18.947 1 18.947 2.700 0.111
Within Groups 210.518 30 7.017
Total 229.465 31

NO, Between Groups 0.000 1 0.000 0.613 0.440
Within Groups 0.022 30 0.001
Total 0.022 31

NO; Between Groups 10.073 1 10.073 3.923 0.057
Within Groups 77.025 30 2.567
Total 87.097 31

N Between Groups 3612.500 1 3612.500 23.489 0.000
Within Groups 4613.819 30 153.794
Total 8226.319 31

PO, Between Groups 0.019 1 0.019 3.944 0.056
Within Groups 0.145 30 0.005
Total 0.164 31

TP Between Groups 3.148 1 3.148 145.153 0.000
Within Groups 0.651 30 0.022
Total 3.799 31

DSi Between Groups 743.373 1 743.373 24.344 0.000
Within Groups 916.075 30 30.536
Total 1659.448 31

Chlo a Between Groups 0.085 1 0.085 1.320 0.260
Within Groups 1.927 30 0.064
Total 2.012 31
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Sum of Squares df Mean Square F Sig.

CaCOs Between Groups 245.960 1 245.960 3.051 0.092
Within Groups 2257.215 28 80.615
Total 2503.175 29

IC Between Groups 3.333 1 3.333 2.908 0.099
Within Groups 32.099 28 1.146
Total 35.432 29

ocC Between Groups 0.014 1 0.014 0.108 0.744
Within Groups 3.639 28 0.130
Total 3.653 29

OM Between Groups 0.039 1 0.039 0.101 0.753
Within Groups 10.757 28 0.384
Total 10.796 29

TC Between Groups 3.130 1 3.130 3.332 0.079
Within Groups 26.302 28 0.939
Total 29.432 29

TP Between Groups 1453.248 1 1453.248 0.090 0.766
Within Groups 450612.200 28 16093.293
Total 452065.448 29

N Between Groups 1995.936 1 1995.936 11.481 0.002
Within Groups 4867.767 28 173.849
Total 6863.703 29

NH, Between Groups 0.000 1 0.000 7.684 0.010
Within Groups 0.001 28 0.000
Total 0.001 29

NO. Between Groups 0.286 1 0.286 0.988 0.329
Within Groups 8.112 28 0.290
Total 8.398 29

NOs Between Groups 2036.928 1 2036.928 12.102 0.002
Within Groups 4712.664 28 168.309
Total 6749.592 29

Sand Between Groups 98.283 1 98.283 0.160 0.693
Within Groups 17252.767 28 616.170
Total 17351.050 29

Silt Between Groups 24.120 1 24.120 0.056 0.814
Within Groups 11958.729 28 427.097
Total 11982.850 29

Clay Between Groups 219.240 1 219.240 2.311 0.140
Within Groups 2655.849 28 94.852
Total 2875.090 29

TN:TP Between Groups 0.015 1 0.015 57.288 0.000
Within Groups 0.008 28 0.000
Total 0.023 29
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Sum of Squares df Mean Square F Sig.

Trans. Between Groups 1012.500 1 1012.500 0.997 0.326
Within Groups 30475.000 30 1015.833
Total 31487.500 31

Depth Between Groups 3.713 1 3.713 1.909 0.177
Within Groups 58.334 30 1.944
Total 62.047 31

Sal. Between Groups 14.401 1 14.401 16.045 0.000
Within Groups 26.926 30 0.898
Total 41.327 31

Temp Between Groups 16.436 1 16.436 50.583 0.000
Within Groups 9.748 30 0.325
Total 26.183 31

pH Between Groups 0.004 1 0.004 7.280 0.011
Within Groups 0.015 30 0.001
Total 0.019 31

SS Between Groups 26.402 1 26.402 0.204 0.654
Within Groups 3875.695 30 129.190
Total 3902.098 31

DO Between Groups 7.736 1 7.736 29.476 0.000
Within Groups 7.873 30 0.262
Total 15.609 31

Alk Between Groups 0.329 1 0.329 38.089 0.000
Within Groups 0.260 30 0.009
Total 0.589 31

NH, Between Groups 18.947 1 18.947 2.700 0.111
Within Groups 210.518 30 7.017
Total 229.465 31

NO, Between Groups 0.000 1 0.000 0.613 0.440
Within Groups 0.022 30 0.001
Total 0.022 31

NO; Between Groups 10.073 1 10.073 3.923 0.057
Within Groups 77.025 30 2.567
Total 87.097 31

N Between Groups 3612.500 1 3612.500 23.489 0.000
Within Groups 4613.819 30 153.794
Total 8226.319 31

PO, Between Groups 0.019 1 0.019 3.944 0.056
Within Groups 0.145 30 0.005
Total 0.164 31

TP Between Groups 3.148 1 3.148 145.153 0.000
Within Groups 0.651 30 0.022
Total 3.799 31

DSi Between Groups 743.373 1 743.373 24.344 0.000
Within Groups 916.075 30 30.536
Total 1659.448 31

Chlo a Between Groups 0.085 1 0.085 1.320 0.260
Within Groups 1.927 30 0.064
Total 2.012 31
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Station %Sand  %Silt  %Clay %CaCOs  %OC (mg N/kg) (mg P/kg) Name Color
NH, NO, NO, N TP
1 24 64.1 33.5 24 1.06 0.026 3.34 34.5 37.9 504 Clayey silt Dusky yellow green 5GY 5/2
2 0.9 85.1 14.0 3.2 106 0.029 2.58 34.7 37.3 472 sil Grayish olive 10Y 4/2
3 2.4 76.1 215 2.4 102 0.030 2.25 28.0 30.3 488 Clayey silt Grayish olive 10Y 4/2
4 2.7 84.0 13.3 4.1 092 0035 1.28 25.6 26.9 436 Sil Grayish olive 10Y 4/2
5 15 84.8 13.7 3.7 079  0.028 243 23.8 26.3 452 sil Grayish olive 10Y 4/2
6 14 82.7 15.9 25 092 0027 1.84 26.1 28.0 460  Silt Grayish olive green 5GY 3/2
7 16 70.3 28.1 46 096  0.028 2.71 18.6 213 422 Clayey silt Grayish olive 10Y 4/2
8 17 84.6 136 6.3 055  0.032 176 20.2 22,0 334 Sit Grayish olive green 5GY 3/2
9 13.3 56.0 30.7 5.8 0.86  0.027 1.32 20.9 222 393 Sandyclayeysit  Greenish black 5GY 2/1
10 8.9 72.5 18.6 7.1 064  0.030 173 16.3 18.1 298 Clayey silt Grayish olive 10Y 4/2
11 66.0 28.3 5.8 13.4 008 0028 2.00 11.0 13.0 248 Silty sand Dusky yellowish green 10GY 3/2
12 13 65.0 33.7 9.3 109 0.031 0.81 18.2 19.0 396 Clayey silt Dusky green 5G 3/2
13 51.8 35.3 12.9 14.8 040  0.040 0.99 13.1 14.1 310 Sityclayeysand  Grayish olive 10Y 4/2
14 65.7 27.6 6.7 5.0 010  0.032 1.0 10.2 113 175 Silty sand Dusky yellowish green 10GY 3/2
A 6.0 62.1 31.9 2.2 152 0.026 161 51.3 52.9 667 Clayey silt Grayish olive green 5GY 3/2
average 15.2 65.2 19.6 5.8 0.80  0.030 1.85 235 25.4 404
sd 234 19.6 9.3 3.8 037 0.004 0.69 10.4 10.6 115
min 0.9 27.6 5.8 22 0.08  0.026 0.81 10.2 113 175
max 66.0 85.1 33.7 14.8 152 0.040 3.34 51.3 52.9 667
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Station %Sand  %Sit  %Clay %CaCO;  %OC (mg N/kg) (mg P/kg) Name Color
NH, NO, NO3 TN TP
1 0.2 64.2 35.7 4.3 1.14 0.038 2.01 55.4 57.4 552 Clayey silt Olive gray 5Y 3/2
2 0.6 63.5 35.9 4.2 0.97 0.037 1.93 55.7 57.7 492  Clayey silt Light olive gray 5Y 5/2
3 0.8 70.7 28.5 5.6 0.92 0.037 1.79 37.5 39.3 484  Clayey silt Grayish olive 10Y 4/2
4 2.9 75.5 21.7 5.6 0.62 0.031 1.83 45.9 47.8 393 Clayey silt Dark greenish gray 5GY 4/1
5 0.1 75.3 24.5 42 0.96 0.032 1.78 44.5 46.3 418 Clayey silt Grayish olive 10Y 4/2
6 1.0 724 26.5 44 0.68 0.033 1.69 38.1 39.8 420 Clayey silt Dark greenish gray 5GY 4/1
7 0.9 69.2 29.9 5.3 0.91 0.046 1.65 33.3 35.0 468 Clayey silt Dusky yellow green 5GY 5/2
8 2.0 60.6 374 34.5 0.37 0.031 1.43 20.7 222 217  Clayey silt Dark greenish gray 5GY 4/1
9 21 62.6 35.3 7.4 0.84 0.031 1.47 64.7 66.2 446 Clayey silt Dark greenish gray 5GY 4/1
10 17.4 58.2 244 9.5 0.49 0.029 1.43 26.0 275 285 Sandy Clayey silt Dark greenish gray 5GY 4/1
11 0.8 92.6 6.6 35.4 0.11 0.030 1.83 26.0 27.9 197  Silt Grayish olive green 5GY 3/2
12 0.3 71.2 28.5 6.0 0.90 0.039 1.28 43.7 45.0 398 Clayey silt Greenish black 5G 2/1
13 87.0 44 8.6 341 0.98 0.031 1.31 24.6 25.9 234 Sand Olive gray 5Y 3/2
14 56.0 314 12.5 7.5 0.21 0.030 1.29 20.9 222 210 Silty clayey sand Greenish black 5G 2/1
A 1.2 79.8 19.0 4.7 1.22 0.045 2.09 62.7 64.8 633 Clayey silt Greenish black 5G 2/1
average 11.6 63.4 25.0 11.5 0.75 0.035 1.65 40.0 41.7 390
sd 245 20.3 9.5 1.7 0.32 0.005 0.26 14.4 14.5 129
min 0.1 44 6.6 4.2 0.11 0.029 1.28 20.7 22.2 197
max 87.0 92.6 37.4 35.4 1.22 0.046 2.09 64.7 66.2 633
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Station %Sand  %Sit  %Clay %CaCOs  %OC (mg Nrkg) (mg Prkg) Name Color
NH,4 NO, NOs TN TP
1 94.5 0.5 5.0 4.0 0.07 0.016 2.03 6.4 8.4 80 Sand Light olive gray 5Y 5/2
2 0.1 86.7 13.2 44 1.50 0.019 1.99 29.6 31.6 452  Silt Grayish olive 10Y 4/2
3 0.7 75.5 23.9 42 0.78 0.041 2.36 241 26.5 332 Clayey silt Grayish olive green 5GY 3/2
4 92.8 24 4.8 22 0.09 0.010 2.18 10.6 12.8 54 Sand Light olive gray 5Y 5/2
5 27.3 62.6 10.1 4.3 0.63 0.014 1.62 26.5 28.1 241  Sandy clayey silt Grayish olive 10Y 4/2
6 92.6 29 45 34 0.08 0.012 3.41 6.3 9.7 36 Sand Dusky yellow 5Y 6/4
7 0.3 751 24.6 3.7 1.12 0.019 2.02 24.0 26.0 354 Clayey silt Grayish olive green 5GY 3/2
8 37.2 41.4 214 21.2 0.61 0.019 2.04 20.5 22.6 299 Sandy clayey silt Dark greenish gray 5GY 4/1
9 48.8 27.7 235 4.4 0.66 0.027 2.00 20.7 227 214  Silty clayey sand Grayish olive 10Y 4/2
10 38.2 41.0 20.8 7.6 0.70 0.017 1.82 16.0 17.8 282 Sandy clayey silt Grayish olive 10Y 4/2
11 78.1 13.5 8.4 5.2 0.11 0.016 3.12 10.8 13.9 106  Silty sand Grayish olive 10Y 4/2
12 25 75.3 22.2 42 1.00 0.024 0.43 25.0 25.5 356 Clayey silt Grayish olive green 5GY 3/2
13 93.8 0.2 6.0 771 0.17 0.017 2.05 5.1 7.2 464 Sand Light olive gray 5Y 5/2
14 7.5 90.0 25 4.1 1.07 0.019 1.64 50.4 52.1 367  Silt Grayish olive 10Y 4/2
15 30.5 46.0 23.5 9.2 0.63 0.016 1.67 12.8 14.5 189 Sandy clayey silt Dark greenish gray 5GY 4/1
16 90.2 3.0 6.8 8.1 0.08 0.014 1.88 1.8 3.7 119 Sand Light olive gray 5Y 5/2
average 45.9 40.2 13.8 10.5 0.58 0.019 2.02 18.2 20.2 246
sd 374 327 8.3 17.7 0.43 0.007 0.63 11.8 11.6 134
min 0.1 0.2 25 22 0.07 0.010 0.43 1.8 3.7 36
max 94.5 90.0 24.6 77.1 1.50 0.041 3.41 50.4 52.1 464

9



{ a 3w ] 1 a 4 {
M15199 A-4 AUNINAZNOUAY B JANDAI0819A199 Tudugar (1 Hguieu 2550) iufilhnnzmaudsvan

Station %Sand %St  %Clay %CaCO;  %OC (mg N/kg) (mg P/kg) Name Color
NH, NO, NO3 TN TP
1 84.9 13.8 1.3 18.7 0.34 0.023 212 47.9 50.0 127 Sand Grayish olive 10Y 4/2
2 22 13.6 84.2 5.8 0.92 0.019 2.02 57.6 59.6 297  Silt Grayish olive green 5GY 3/2
3 81.7 15.6 2.7 15.9 0.18 0.033 1.95 24.0 26.0 273 Sand Light olive gray 5Y 5/2
4 79.0 10.5 10.5 71 0.14 0.027 1.84 42.6 44.5 475  Silty clayey sand Grayish olive 10Y 4/2
5 85.7 12.0 24 7.8 0.13 0.018 1.87 31.1 33.0 82 Sand Grayish olive 10Y 4/2
6 92.3 7.0 0.7 24 0.06 0.034 2.06 18.1 20.2 37 Sand Moderate yellowish brown 10YR 4/2
7 1.6 34.9 63.5 4.4 0.91 0.021 1.83 56.0 57.9 334 Clayey silt Grayish olive green 5GY 3/2
8 69.0 19.3 1.7 30.0 0.36 0.032 1.68 23.6 25.3 232  Silty clayey sand Light olive gray 5Y 5/2
9 87.6 10.7 1.6 6.2 0.31 0.019 1.58 28.3 29.9 134 Sand Greenish black 5G 2/1
10 53.9 23.2 22.9 374 0.18 0.020 1.54 20.2 21.8 237  Silty clayey sand Light olive gray 5Y 5/2
11 31 16.1 80.8 9.9 0.59 0.018 1.34 48.8 50.2 197  Silt Grayish olive 10Y 4/2
12 80.2 10.1 9.7 4.6 0.47 0.022 1.12 56.3 57.4 305 Sand Grayish olive green 5GY 3/2
13 23.4 26.1 50.5 67.5 0.34 0.022 1.13 33.6 34.8 556 Sandy clayey silt Light olive gray 5Y 5/2
14 43.2 241 32.7 7.4 0.66 0.019 0.94 39.2 40.2 264  Silty clayey sand Grayish olive green 5GY 3/2
15 79.5 16.4 4.1 6.7 0.59 0.020 0.77 40.6 41.4 207 Clayey sand Grayish olive green 5GY 3/2
16 75.3 10.4 14.4 11.6 0.28 0.018 0.66 33.6 34.3 164  Silty clayey sand Dark greenish gray 5GY 4/1
average 58.9 16.5 24.6 15.2 0.40 0.023 1.53 37.6 39.1 245
sd 323 71 28.2 16.4 0.26 0.005 0.46 12.7 12.7 130
min 1.6 7.0 0.7 24 0.06 0.018 0.66 18.1 20.2 37
max 92.3 34.9 84.2 67.5 0.92 0.034 2.12 57.6 59.6 556
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