




T t b t l l . I Simmory of wat«r tna l l ty - , b lo lo» le» l - , <o*d and phyi lcal d*«» of Iha Dalft Hydraullc Uboratory DATABASE
en bohalf af scory*1»«t « o d i l l l n i af th> I t t i * GREVEL1NGEN.

MHPU1HC ÏAMPLINC ÏTAT10N • ) SAHPI.. LAP. CODE •><) FREIIAME YEflR

Global r i i t l t U o n (n Joul»/c»2 (»»*lc»otaU>
WliidualocHy (n a/5 , <<f*/ - «van)
Ulndvitocl ty In • / > ( m i * - M*an>

Temper**1"'» In d t i rga i C>letu*
Acldlty in PH - unit*
Chlorldl In »a C l / l
f a t i n l t y In proniu»
Oxy?*n In mi/1
OK/9<rn in % af thu taturat lon v t l i »
Aimionlu*-nltro»»n In «m M/l
Hl t r * fe-n l ( ra»(m In m H/l
Hl l r l t» -nHroq»n In *« N/l
Tot« l -n l t ro ï»n In mi N/t
Total-nltroitn «fter f i l t r i t lon in mi N/l
Dluo(v»d Jlt lcjt» In «f S l / l
Ortho-Phonphil» In «4 P/l
Tolél Phc«i"h*t» aft*r ftltratl.on In «« p/t
ToUl F-hcupnii» In MI P/l
DUJOlvod Calciua In «1 Ca/t
Difrolvvd H<innilgi In «f M«J/l
Total Iran In •« P*/l
Total iron(I I) In «w F K 1 D / I
Total H*n«*ncr> In «9 Nn/t
J*dl»«nt In «9/1

Dlifolvvd ar«énlc Carbon •>« C/l
PirtlcuUr Dr̂ dinle Carbon,In •« C/t
P»r1lcuUr ar9*nlc CJrbon In *« C / 164 l O 43 o)
Chlarapnyl** in ug/1
Phy<opl*nliton v« C/t
PhytoplinHon prorfact Ion in m C/»2/d*y
Buttati PQC In 1'2 CM f*iftM«nt l*y»r in w« C/e*3
Bntto» POC In 2-J CM i*dl««nt litrvr fn'«4 C/c«3
Botton plg«»ntï In 1-2 e* l*y*r, Irt ut/CMl
üottont plamtntf In 2-5 en laycr In U«/GM3

AMMonlaM-nltroaan In bf M / nonth
Hl«r*t» * Nl lr l i» In »» (i / month
Tot*l-HMroT«n In l i » / Monih |
Órtno-Ptnnplm» |n k« P / nonth |
Tot*l-Phi>«f>h4i* In hi P/ «onih
Dljmgtvtd f l l l c i t * In h<j J( / «anth I

I HmttJuIJk / noitvaorn*
| 7ltrlk7Bff / Hell*vop1fNI*
: I lcrl ldn» / ile(i»vo»tiluU

GM Gtï CB4 GD7 Gl C2 G3 C11 f 11
EI'4 CB3 OBA GB7 Gl G3 G3 GI1 PH
GD4 GSS GBi SD7 Gl G2 G3 GM'PM

1 OtA GSS GBA GS7 Cl G2 G3
G[i4 0B5 CS6 CB7 G< G2 G3 Gi t P i l
CP4 GB3 GB« r.B7 Gl G3 G3 G i l P i t
Gtr4 CBS CB« EI>7 Gt G2 G3 5 (1 P11

I r,£M CBS CtlA GB7 Gl 02 G3 Cl 1 Pt1
GB4 G«S r,B4 r,I)7 Gl G2 G3 Git PM
GB4 CBS 5BA CS7 Gl G3 G3
Gt>4 GBS GB4 GBT Gl G2 G3
GÏM GP5 GB« GB7 61 C3 G3 G i l P f i
GB4 GBS HI'4 GBT Gt G3 G3 G i l Pt 1
GB4 GBS CB4 GB7 Ct 02 Q3 511 P i l
CB-t GBÏ GP4 GB7 G1 03 G3 S M P i l
GS4 GBS CE* 0B7 Cl G2 G3
GD4 GBS GBA CB7 Gl G2 G3
GB4 GBS CE4 GB7 Gl G2 G3
6B4 G » G84 GB7 Gt G2 G3
GB4 GBS GB4 GB7 Gl GS G3

Git P i t

GB4 GBS GBi GUT Gl G2 C3
GB4 GB5 GB4 GB7 Gt G2 53 CM P f i

Gt l P i t
GM P M
GM P M
Gil

'ARCH HERK1 MfR«2 fPS G?
ARCH HERKt KERK2 SPÏ G? 1
ARCH HEKK1 HERK2 JP3 59 H*«r 1
ARCH HEftK1-HERK2.$P5 C» • « • »

( • • ••MO

J(t» >f«O |
r e * IHVHO |
j e o mwo , 1
m » «»tio 1

1 KNMI
1 KNHI
1 KMMl

DDHI/PIHO
1 D1>HI/DIHU
1 DDM1/HH0

DPMI
DPHI/DIHO
D0MI/DIHO
DDMI/DIHfl

1 DDHT/DrHn
( DDMI/D1HD

DDHI
DDHI
DDMI/DI I IQ
DDHI/DIHO
PDHt
DBHI/D1HO
DDHI
ODMt
DDHI i
DDM1
DDHI

D1HO

DDHI
DAHt/DIHD

Dl 110
DIHD
DIHD
niHO
VIIIO
I>1HCI
D1H0
btNO

DDHI
DDHI
PDHI
DDHI
DDHI |
DDHI

1 RAD
I UIND
1 UIND

I THP
PH
CL

1 CLJ
02
P02

! HH4
1 NOS
1 N02
1 TN
1 TNF
1 SI

OP
TPF
TP
CA
MG
Fe
TE3
HH
.TCD

DOC
PDC
r-ucz
CHLF
FÏTOC
TP
r-ocy
POCD
CMUFJ
CHLFD

TN
TN
TN 1
OP ;
TH |
SI 1

1 SI RA*.
1 WINOw
i WIMDvy

locïyy
lorVyy
loervy
loeïyy
loeYyy
locVyy

1 loeYyy
loeïyy
loefyy
locVyy
loeYyy
loeYyy '
loeYyy
loeYyy
loeYyy
locYyy
loeYyy
loeYyy
toeYyy
tooYyy
lotïyy

toeYyy
loeYyy
toeYyy
loeYyy
loeYyy
fpyy
MrPOrlDyy
WMlKry
MFPWnyy
HISIMEyy

GPITLyv
GPELyy

GEilTLyy
GBELyy |
GBELyy

1 71-80 1
1 7t-8O |
i 71-eo i

1 72-39 1
t 71-80 1
I 73-oe t
! 72-80 |
1 71-00 1

73-89!|
1 72-30 |
1 72-80 1
1 72-00 1
1 73-89 1
! 71-80 |
1 ,72-80 1
1 72-80 1

72-80 1
1 72-80 |

73-89 |
t 73-86 J

72-BS 1
72-60 1
7I-B9 t
72-89 1

72-89 1
72-80 1
74-ft& |
74-ee i
74-80 1
78-7? 1
77-71) 1
77-78 1
77-86 1
7?~8O 1

78-7? 1
73-79 |
73-75 i
78-79 1
7S-7? 1
70-7? [

i» GB4. GB5. GB4, GB7, Gl. 02, *nd G3 i r » DDHI •«•ftirtn'i loc** [om
Gtl i n ) PM *(•• DIHD HMigrln<) tocat lom

»»> CDDE • codtf for tht v»rlabl>r a i M«ntlon«d In th* fr»iu»ncy tab lm

»»•) abbrnvtatlom af ARCHIPEL, UERKINGEHt, HERKIWEN3, JPS in G?

* • * * ) 1h> f l t » n ( « M ot th* 114 d a t t f l U f of th« GREVRLIHGEN DATAS0SE
•loc ' c«n b« Iscatlon Gt G2 C3 GB4 GBS GB4 G87 Gil or P41
•yy' cm b* y»*r 71 72 7Ï 74 7S 74 77 78 7? or B«

Ktmrk < Nat a l l th> aval labl t d*ta of DDMI «nd OIHB trw includori in «hu ÜKEVrHHCEN PATAPAXE



YY TMP PU Cl- CLS 02 F02 NU 4 NOS N02 TN TNF SI OP TP- TF'F CA MC FE FES MN

72

77
73
79
80

23
73 38*
74 38*
73 3a*
76 23»

13»
11*
12*
11

40*
33*
33*
24*
12»
I 1*
4*
I I .

26
39»
38*
37»
23»
7*
1*
5*
13

26
38*

O
O
O
1 1»
13*
11

30*
23*
1 2 *
11»
13*
11

2 7
37*
3a»
3B*
20*
3*
1 1 *
1 1 *
13

3e*

24*
13»
11*
12#
13

27 1
39* 0
37» 33*
38* 38*
24* 24*
13* 13*
11* 1 1 *
13* 12»
13 13

0
0
17*
14*
12*
13*
1 1*
13*
13

0
0
O
O
o
11 *
12»
13

&
37*
37*
37»
24»
13*
1 1*
13*
13

40*
37*

24*
13*
11*
13*
13

3(3*
2 1 *
17*
1 1 *
13*
1 1 *
13*
13

O
0
0
o
ö
O
11 *

13

0
0
38*

24*
13»
10*
1 1*
13

Tab«l 2.2 tM-oiuency tab La of ths wa te r i ua l i +y data o f loca Hun Tri
Dupth = 0 - 4 - 7 meter below surfaca
» » ónly a few o'i* na measurements for deplh 4

O
0
313*
36*
24*
13*
10*
11*
13

O
0

24*
13*
11*
13*
13

37*
24 K
17*
11*
13*
13

0

34»
313*
24*
(3*
11*
12*
13

YY TMP PM CL CLS 02 PQ2 NH4 ND3 NQ2 TN TNF SI OP TP TPF CA MG FE FE2 'MN

72 31 31 31 30 0 29 11*0
73 3? 40 40 O 36 35 40 40 0 0 0 39 '40 39* 0
74 33 37 33 0 34 37 33 37 313 0 37 37 21* 0 33
75 35 28 34 .0 34 34 34 35 33 13* 0 34 35 15* 0 34
76
77
78
79
30

22
10
10
11
11

21
11
10
5
11

22
11
1 *
3*
5

0
O
10
12
11

22
12
10
12
11

19
1
10
11
8

22
13
10
11
13

22
13
10
12
13

22
13
10
12
13

11*
14*
10*
13*
13»

0
0
'10*
12*
13*

22
13
10
12
13

11*0 21
13 14*
10

13
10* 9

12 13» 13*-11

Tab«l 2.3 Fre-mency tab te of the w a t e r i u a l i t y data o f Location G2
6 - 1 2 - 2 3 meter below sur f^ce

no dieasureriientr f ar depth 12

0
0
3(3
33
22
13
9
11
13

0
0
3(3
35
22
13
10
12
13

0
38
34
21
13
9
12
13

0
,0
35
35
22
13
10
12
13

YY TMP PH CL CLS 02 P02 NH4 N03 N02 TN TNF SI OP TP TPF CA MG FE FE2 MN

72
73
74
75
76
77
78
79
30

32
37
38
37
22
13
11
11
11

32
39'
3Q
30
21
12
11
6
11

32
39
3»
34
22
9
i'»
5*
5

0
0
0
0
0
0
11

.12
11

30
35
34
37

'22
12
10
t l
11

29
33
33
37
19
1
10
10
8

30
39
3B
26
23
13
11
12
13

31
39
39
37
23
13
11
13
13

0
©
38
37
23
13
11
12
13

0
0
1 i *
14*
12»
13*
1 1 *
13 *
13*

0
0
0
0
0
0
1 1 *
13*
13»

0
38
33
36
23
13
11
13
13

30
39
37
37
23
13
11
13
13

12*
3 9 *
£ 2 *
1<4i*
1 1 *

, 1 3 *
1 1 *
13*
13»

0
0
0
0
0
0
\ 1 *
13*
13*

0 •
0
38
36
23
13
10
11
13

0
0
3(3
36
23
13
10
11
13

0
1 1 *
38
37
23
13
11
13
13

0-
Ö
3(3
37
23
13
11
13
13

0
0
36
37
23
13
11
12
13

Tab*!. 2.4 Fraiuency tab le of the wa te r ^ua l i t y data of l oca t ion C3
Depth = 0 - 2 6 - 5 2 meter below sur face
» « no MBasuraments f o f dgpfh 26



YY TMP PU CL. QLS 02 P02 NH4 N03 UÜ2 TN TNF S I OP TP TPF CA . MG FE FE2 MN

72 30 30 30 O 28 28 29 30 & O 0 O 30 11 » O O O 0 0 O
73 37 40 40 O 35 35 40 40 O <3 O 38 40 40» O O O 1» O O
74 38 3£i 37. O 30 3Q 38 37 33 17* O 37 37 2 1 * O 33 313 33 38 35
73 37 32 3<4 Ö 37 3? 35 37 37 14* O 34 37 1<S* O 30 35 37 37 37
76
77
79
7?
QO

23
13
11
11
11

22
(2
11
S
11

22
3
1*
3*
5

0
0
11
12
11

22
12
11
12.
11

19
3
11
11
8

23
13
11
H
13

23
13
11
12
13

•23
13
11
12
13

12*
13*
11*
12*
13*

0
0
1
1
1

1*
2*
3*

23
13
11
12
13

23
13
11
12
13

11*
13*
11*
12*
13*

0
0
11*
12*
13*

23
13
10
11
13

23
13
10
11
13

23
13
11
12
13

23
13
11
12
13

- 23
13
11
12
13

76
77
7a
79
BO

22
13
11
10
11

22
12
11
5
11

22
9
1*
4*

0
0
1 1
11
11

Tabel 2.5 Fraiuency tsbLe of the w a t e c i u a l f t y data of locaMon GB4
Depth =• 0" - 6 - 11 meter beLow sur face
* " rio measuramen t j for depth 6

YY THP PH CL CLS 02 P02 MH4 NÜ3 N02 TN TNF SI OP TP TPF CA MG FE FE2 MN

73 36 38 38 O 34 34 33 38 O O ö 37 3 9 ' 3 9 * O O O O 0 O
74 37 38 37 O 34 37 3 8 37 38 1 6 * O 37 37 2 1 * O 38 38 38 3B 35
75 37 32 3<4 O 37 37 34 3<4 ' 37 14* O 3A 37 1 <4*. O 35 35 37 37 37

22 19 23 23 23 1 2 * O 23 23 1 1 * O 23 23 23 23 23
12 1 13 13 13 1 3 * O 13 13 13» ö 13 13 13 13 13
11 11 11 11 11 1 1 * 1 1 * 1 1 11 1 1 * 1 1 * 1 0 10 11 11 11
11 10 H 12 12 13* 1 3 * 1 2 ' 12 13* 13* 11 11 12 12 12

, 1 * 8 13 1 3 ' 13 13* 13* 13 13 13* 1 3 * 13 13 13 13 13

T*b«l 2,6 Fre-mency t a b l e o f t h e w a t e r i u a l i t y da ta o f l o c a t l o n CBS
Depth =» O - A - 12 meter b«Low s u r f a c e
* « no nieajurainent.s f o r dop th A

YY TMP PH CL CLS 02 P02 NH4 N03 N02 TN TNF i ' I OP TP TPF CA MC FE FE2 MN

72 30 32 32 O 29 23 27 29 O O O O 29 f 1 * . O O O O O O
73 3<5 38 37 O 34 34 30 38 0 O 0 37 38 39* 0 0 0 0 0 0
74 37 38 37 1 * 34 37 33 37 38 1 7 * 1 / 37 37 2 1 * 1 * 33 33 38 33 35
75 36 30 33 O ' 3<4 Zi, 3<S 37 37 14* O 26 37 1é* O • 36 ',U 37 37 37
76 22 20 22 O 22 19 22 22 22 1 1 * O 22 22 IS * O 22 22 21 22 22
77 15 14 9 O 14 1 14 14 14 IS* O 14 14 15* O 14 14 14 14 14
78 11 11 1 * 11 11 11 10 10 10 10* 10* i O 10 10* 10* 9 9 10 10 10
79 10 5 3* 11 10 9 11 12 12 12* 12» 12 12 12» 12* 11 11 12 12 12
80 11 11 5 11 11 8 13 13 13 13* 13* 13 13 13* 13* 13 13 13 13 13

Tabel 2.7 Fre-mency t a b l i ï ^ j f the w<i te r - iu* LI t y data of Locat ion Ghó
Depth a o - 14 - 28 meter below sur face
* • no «leajrurgmentjr fo r depth 6



YY PMP PH CL CLS 02 PO2 NH4 Nf)3 N02 TN TNF SI Of TP TPF CA MCT FE FE2 MN

73 36 38 37 O 33 33 33 38
74 38 37 30
73 37 31 36
76 22 22 22

5*

77'
78
79

13
11
11

11
11
3

O
O
O
o
11
11

34 38 38 37
37 37
22

10
10

19 23 23
1 13 13

o
30

37 3 7
23
13

O O
17» O
14* O
12* &

O

37 37 313* O
37 37 2t# O
36

10
9

11
11

11
12

11
12

37 1ó* O
23 23
13 13

1 1 * 1 1 * 1 1 11
13» 13* 12 12

O
33

2.11 1 * 0
13* 0 12
11» 11» 10
13* 13» 11

O 3* O 0
38 30 30 35
35 36 36 37
23 23 23 23
i3 13 13 13
10 11 11 11
11 12 12 12

30 10 10 A 10 10 -7 12 12 12 12* 12* 12 12 12» 12* 12 12 12 12 12

Tabal 2.S FrB ' iusncy Nb l . e o f the-u ta ts r - iua l i ty da ta o f l o e r t ion GO 7
Depth =» 0 - 1 9 - 3 7 meter betow j u r f a c e
* *> no meajfm-efimnt.s f o r dep th <S

YY TMP PH CL 02 P02 NH4 NQ3 N02 S I GP TPF TP SED 1 DÊPTH

7(4
77
77
73
79
90

41'
40
14
36
Ï3
44

T»b«i 2.

31
37
5
30
33
42

9 F

41
40
14
36
33
44

41
39
14
0
33
43

ency

4
3?
14
36
33
45

42
40
14
37
34
45

table of

42
39
14
38
34
45

42
40
14
38
34
43

42
•39
10
36
32
45

thg water-i

36
40
9
37
33
45

na Li

35
40
9
37
32
44

ty da

36
39
13
37
31
44

U

41
39
13
38
30
41

of

t
Loc

0
0
0.5
0.5

13 15
0
0
0

2.5
2.5
2.5

Umi G1

1
1
17
5
5
5

1

a
2
^
7
7
7

3
3
5
.5
.5
.5

5
5

12
f©
10

7
7

10
10

5 17
(2.3
12.5

15

.5
15
1?

17.

20
17
!7

5

.2

.5

20

2&
20

21

22
22

YY TMP PH CL 02 P02 NH4 N03 N02 S I OP. TPF TP SED I DEPTH <M>

16
16
11
78
79
30

Tabal

43
6
33
20
42
45

2.

35
4
26
41
39
40

10

43
&
38
25
40
45

Frai

42.
6
33
0
39
45

uane

42
6
33
37
39
43

42
6
39
39
41
45

/ tabLe

42

33
41
41
45

42
6
39
41
41
43

42
6
39
39
39
45

of the wa ter

40
6
39
40
40
45

••iua l

38
ó
39
40
40
44

ity

40
6
39
40
,18
43

data

41
ó
39
39

sa-
39

6f

1 0
1 2
! 0
1 0
1 0
1 0

Locat

0.5
2.5
0.5
1 .5

on



YY G1 02 G3 T,P4 (I&S G&A GB7 G H P11

7B 3 2 2 2 2 2 2 - -
79 3 3 3 4 3 3 3 - -

Tab«l 2.11 FREQUENCY TABLE OF" DÏSSOLVED 0RGAN.CC CARBON <DOC>

YY G1 r,2 . G3 GB4 GPS CBó GB7 G i l P i l

78 10 • 9 "10 10 10 9 10 27 25
79 9 9 9 fl 9 9 9 39 . 4<S
80 13 13 13 13 13 13 12 48 49

Tabal 2.12 FREQUENCY TABLE OF PARTICULATE OKGANIC CARBON (POC)

YY

76
77
7£)
79
00

Gt

0

38
3?)
42

) Pi f
POC

0
0
33
42
41

CM P1 f
FYTOC

0
0
37
4 3 *
42»

0
0
36
0
0

Gl

30
33
38
33
44

1 PU
CHLF

30
31
39
40
44

Gf 1
TP

0
46
47
0

P

0
e
0
0
0

Talisl 2.13 FREfJIJFNCY TABLE IDF POC O A 3 U ) , FYTOC, CHLF AND TP
on on» dep th ( 2 . 3 m)

YY A r c h f p o l H«rk lng»»1 Herk tn i j ona JTP5 G9
U i ) (J D IJ !) U I ) U D

77 4A ,46 46 <l<6 0 0 4é 46 3(3 46
73 43 43 AS 45 © O 45 43 36 39

Tsbol 2.14 f-RrtlljrüHCY TAFtLE'OF POTTOM POC TN f - 2 CM BDTTDMI.AYER < UPPER)
and Bot tam POC i n 3 -3 cru b o t t a m l a y a r

YY Arch ipe l . Herkinflpni HarklnqunS! JJF'3 C9
U I ) U t) U D U I ) U I>

77 *6 44 4A 46 0 0 46 46 38 46
73 4,3 4.3 45 45 O O 43 43 3& 3?

79

eo
1,ï 13
i ~i 1 *,'

f 3
12

1:5
12

i:s
12

1 rï
12

13
12

13
12

0
0

0
0

Tabel 2.15 FREiSHENCY TrMU.lt OF RDTTIÏM PIGMENT.? IN 1-2 CM
< Upper >• «inil Rrjtfom pmiownf* m 2~S cm bot tont t.iynr <l)i9«pm-)



Table 4.1 DDMI sampling stations

sbat ion

G1
G2
G3
GB4
GB5
GI36
GD7

depth (meter)

8.2
24
42
12.2
13.5
29
38

4. Nutriënt bottomfluxes

sllicon mg Si/m2.day

ammonium mg N/m2,day

calculated
from G11

1978

85

25

calculated by Kelderman
March 1982 July 1982

Sh.(<7m)

85

35

De.(>7m)

110

25

Shallow

95

75

Deep(>7m)

210

105



Table 5.1 Overview of stoichiometry of marine ptiytoplankton

Taille S . l . a ,

Hon-dlatonn

Dynophyctaa=

- Cantium ap,

- Gonyaulax Bp.

- ?arldinium ap.

- unapecified

Chlorophyceaat

- Dimaliella BP,

Cryptophycaaa

- cryptmonai

Hon^diatoaa) ganaral

Stoichiomtry (or S, P, SC and ehlorophyll,

relecive to carbon and carbon to dry «aight ratio (C/OM)

N

0.22

0.09

0,09

0.1)

O.2S

0.16

P

0.017

0,010

0.023

0.017

Si

0.09

-

Chlf

0.014

0.014

C/DW

0.31

0.37

0.41

0.43

0.J9

Refarancaa

ligelov '77| Stricklamt '60

Strickland '60,'691 Jorjenian '79

Strickllnd '60, RIJIO-I

Jorganaan '79

Jorganian '79

1
Tabte i . l ,b .

1 Sprlng'-diatomi "

Sktletonam coitatum

Ttulmio i i ra apae.
Cnaatocaroi »pec.
Rhiaoiolani* «pac,
unapKifUd

'aprint'-diatoM, lanaral

Stoichloaetry, for N. F( Si and chlarophyll,

relativa to carbon^ «nd carbon to dry valght racio (G/DU)

N

0.19

0.33

0.22
0.06
0,07

0.17

P

0,039

o.ote
0.014

0,019

0.O34

SI

0.34

0.71
0.39
0.32
0.6t

0,52

Chlf

0.014

0.034
0.003

q.018

C/TO

0,40 2 '

0,33
0.40 "
0.40 »

Ratarenceff

RI310-II tistlow '77; Va H.von '75;
Sakahaug 'T/\ StricMmd '60i Biantano. '94
Piancht '80
Jor8«tia«n '71 | ï t tnfanl '83} Paaacha 'BO
Jorganatn '19; Blanfans "B4| Fuscha '80
Bigalou '77| Da Havan '7Si Paaachc '80
tiealoH '771 Da Haven '75; Anti» '«3

" thi tolliMtni data ( n Ctktn into account

- t n l l planktonic dlatoa s p i c i t i , praaant in (prins, «iptrinantil condltlona (pnrtly) apaciflad

aa 'iprinj'-conaitiotu (no nutritnt l l n l t i t i m l l Sktlatonwa

- planktonic diatoa apaeiaa, aaptriiMntil condltiona (partly) apaeiflad ai 'epring'-umdlttona

(nu nutrlant li>itacion and/or low l i jht intantlt laa)) Th«la»aloatra, Onatoeeraa

- (tnall) planktonic diatoia apaolaa, praauit In iprint and aumat, «perlaantal condlti«m

net apaaifiadt Bhiioaolanla. unapeciflad

vhan th« carbon contant ia not tpacltiad, i carbon to dry vaiajit ratio (C/DU) of 0.40 ia aaaunad

Tahla 1.1-e.

•aunnar'-diatoaa "

Carataulina palaglca
Nltachia cloattritM
Dithylun br i jh tv . l l i
Ihalaaaioaira ap«.
Chaetoceroa
Rhiaoaolania
vnapacKiad

'aunaHr'-diatoMi (inatal

Stoichionatry tor N, F, si and ehlorsphyll,

relativa to carbon, and carbon to dry ueifht ratio (C/DW)

N

0.13

0.09
0,12
0.17
0.06
0.07

0.11

t

0.019

0.012

0.066

0,014

0,019

0.026

81

0.30
0.44
0.10

0.10
0.)2
0.64

0.3}

ChU

0.014

0.009

0.010

C/DW

9.32

0.*0 !>
0.40 »>

Rafarencaa

Faaacht 'B0
Strickland '60
RI310-Ü Biandng 'B4
Jortansan '79t l iandnj '83
Jorgenaan '79;llten(ant '84;Paatcha 'BO
Blgelow '77iD«Htv.n 'TJtPattctn 'BO
Blgalou '77|IHiHaven '7SiAntie '83

th« folloving data ara takan into account]

- (larga) planktonic dtatoa apiciea, praaant In iinaar, anpartiaantal conditiona not

apeeilladi Carataullna. Blttchi». Plthyltm

- planktonic diatoa apacltt, axparliMntal conditioni (ptrtly) apacided aa

'aiaaaar-coiulUioiia' (nutrlant l l a l t t t ion »nd/or high Utht intenalty)) Thalaaaloaira. Chaatoc.

- <awll) planktonic dlaton apaeiaa, praaant in aprlng and «im*r, aaparlMntal candidona

nat apaoi{i4dl Rhitoaolenia, unapaciflad

uhan tht carbon contant la not apeclfiad, a caibon to dry «aijlit tat lo (C/DH) of 0,40 ia aaauaad

T.bl. S. l .d.

StolcKioawtry In e/t C (or K, f, 81 and ehlorophyll (sein t atandard davlatlon)

81 ohlorophyll

non-ailtma
•prlng-diatoi
aonar-diatoi

0,16 (; 0.0»
0,17 (• o , m

0.11 <• 0,04)

0.017 l* 0.007)

0.034 (• 0,094)

0.026 (; 0,01S)

0.» <t 0.16)

0,35 (* 0.21)

0,014

0.018 (; 0.01})

0,010 (; 0,006)



Table 5.2 Stoichiometry in g/g C as used in the
balanca calculations

silicon
nitrogen
phosphor

'spring1 algae

O.45a

0.17
0.034

'summer' algae

0.20a

0.14
0.017

a planktonic diatoms only

TabXe 5.3 coefftcients for mineralizationt denitrification
and refractory silicon

coëfficiënt

Mineralization

Carbon
Silicon
Nitrogen
Phosphor

Denitrification

Nitrogen

Refractory silicon

Silicon

substrate

suspended detritus

0.14
0.14
0.14
0.14

bottom detritus

0.07
0.07
0.07
0.07

inorganic dissolved nitrogen

0,011

dead planktonic and benthic diatoms

0,030

the dimension of all coefficients Is /day, estcept for ref-
ractoty silicon (dimensionless),
mineralization and denitrification rates are given for 20
degrees C. The coëfficiënt for temperature dependency is
1.09.
for denitrification an extra dependency on temperature and
oxygen concentration is used (see program listing, CDENO
and FFOX).



Table 5.4 Annual values of some measured and calculated
2

fluxes (in g/m .year)

net load dissolved silicon (raeasured)

refractory silicon (calculated)

net load dissolved inorg, nitrogen (measured)

denitrxfication (calc, without 0 -dependency)

denitrification (calc, with 0„-dependency)

net load dissolved inorg. phosphorus (raeasured)

mineralization of silicon in water'

mineralizat'ion óf 'nitrogen in water

mineralization of phosphorus in water

mineralization of silicon in bottom

mineralization of nitrogen in bottom

mineralization of phosphorus in bottom

total respiration in water (measured)

C-mineralization in water (calculated)

total respiration in bottom (measured)

C-mineralization in bottom (calculated)

net sedimentation of detritus (calculated)

1977

3.1

1.5

4.4

3.5

3.5

0.2

11.7

6.5

1.4

35.8

16.9

3.6

42

114

22

1978

0.4

1.6

3.4

3.5

3.5

-1.2

11.2

6.1

1.5

42.3

22.6

5.2

39

149

57

1979

2.3

1.7

4.1

3.0

2.7

-2.4

6.4

5.0

1.0

48.6

34,5

6.5

33

229

138

1980

2.3

1,9

3.3

3.0

3.2

-0.2

8.2

6.9

1.1

52.1

38.2

6.2

305

45

390

255

169



Table 5,5 Turnover rates phytoplankton, dissolved silicon and

dissolved inorganic nitrogen

net production of phytoplankton, DIHO

(used in the model)

net production of phytoplankton, DDMI

phytoplankton biomass

turnover rate, phytoplankton C/year)

percentage diatom in phytoplankton

silicon, max. winterconc, measured

net silicon load, measured

refractory ailicon, calculated

total mineralization, silicon, calc.

turnover rate silicon (/year)

nitrogen, max. winterconc, measured

net nitrogen load, measured

denitrification, calculated

total mineralization, nitr., calc.

turnover rate nitrogen (/year)

1976

80

1977

60

(63)

0.751

80

73

5.35

3.1

1.5

47.5

7.7

2.79

4.4

3.5

23.4

7.2

1978

90

(97)

0.83

108

72

7.31

0.4

1.6

53.5

8.0

3.44

3.4

3.5

28.7

8.5

1979

171

(172)

156

1.38

124

59

5.09

2.3

1.7

55.0

10.2

3.79

4.1

2.7

39.5

8.8

1980

194

(214)

172

1.25

155

55

4.94

2.3

1.9

60.3

11.7

3.94

3.3

3.2

45.1

11.3

1981

225

not based on wet weight-carbon, but on chlorophyll-carbon

conversion with a factor 40

2
all units are in g C, Si, N/m .(year), except the turnover rates
(/year), and percentage diatoms (%)
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c
c
c
c
c
c
c
c
c
c
c
c
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BCN
BCNC
BCNN
BCNNC
BCNP
BCNPC
BCNS
BCNSC
BFLUXN
BFLUXP
BFLUXS
BNTOTC
BNTOTN
BPTOTC
BPTOTN
BSTOTC
BSTOTN
CARB2
CARB3
CARB4
CCB
CCF
CDEN
CDENO
CMINNB
CMINNF
CMINPB
CMINPF
CMINSB
CMINSF
CN
CNB
CNF
CNSP
CNSU
CP
CPB
CPF
CPSP
CPSU
CRESPB
CRESPW

cs
CSB
CSF
CSEDCF
CSREF
CSSP
CSSU
DELFYN
DELFYP
DELFYS
DELFYT
DELMFB
DELMFN
DELMFP
DELMFS
DELT

G
G
G
G

C*** NUTRIËNT MODEL LAKE GREVELINGEN*************************************
C**VARIABLES IN ALFABETIC ORDER** CM = INPUT VARIABLES (DDMI OR DIHO)
C

NET IMPORTED PARTICULATE ORGANIC MATTER
CUMULATIVE BCN
NITROGEN CONTENT OF BCN
CUMULATIVE BCNN
PHOSPHOR CONTENT OF BCN
CUMULATIVE BCNP
SILICON CONTENT OF BCN
CUMULATIVE BCNS
N-BOTTOMFLUX CORRECTED FOR UPTAKE BY B.DIATOMS
P-BOTTOMFLUX CORRECTED FOR UPTAKE BY B.DIATOMS
SI-BOTTOMFLUX CORRECTED FOR UPTAKE BY B.DIATOMS
CUMULATIVE BNTOTN
NET IMPORTED DISSOLVED NITROGEN
CUMULATIVE BPTOTN
NET IMPORTED DISSOLVED PHOSPHORUS
CUMULATIVE BSTOTN

SILICON
SUSP. DETRITUS

G
G
G
G
G

NET IMPORTED DISSOLVED
PHYTOPLANKTON-CARBON +
CARB2 + BOTTOMDIATOMS
CARB3 + BOTTOMDETRITUS
COEFF OF CARÖON MINERAL. IN BOTTOM AT 20 DEGR C
COEFF OF CARBON MINERAL. IN WATER AT 20 DEGR C
COËFFICIËNT OF DENITRIFICATION AT 20 DEGR. C
TEMP DEPENDENT MODIFIED CDEN
CUMULATIVE MINERALIZATION OF NITROGEN, BOTTOM
CUMULATIVE MINERALIZATION OF NITROGEN, WATER
CUMULATIVE MINERALIZATION OF PHOSPHOR, BOTTOM
CUMULATIVE MINERALIZATION OF PHOSPHOR, WATER
CUMULATIVE MINERALIZATION OF SILICON, BOTTOM
CUMULATIVE MINERALIZATION OF SILICON, WATER
STOICHIOMETRIC COËFFICIËNT FOR NITROGEN
COEFF OF NITROGEN MINERAL IN BOTTOM AT 20 DEGR
COEFF OF NITROGEN MINERAL IN WATER AT 20 DEGR
CN UNDER SPRING(WINTER) CONDITIONS
CN UNDER SUMMER(AUTUMN) CONDITIONS
STOICHIOMETRIC COËFFICIËNT FOR PHOSPHORUS
COEFF OF PHOSPHORUS MINERAL IN BOTTOM AT 20 DEG
COEFF OF PHOSPHORUS MINERAL IN WATER AT 20 DEGR
CP UNDER SPRING(WINTER) CONDITIONS
CP UNDER SUMMER(AUTUMN) CONDITIONS
CUMULATIVE CARBON MINERALIZATION IN BOTTOM
CUMULATIVE CARBON MINERALIZATION IN WATER
STOICHIOMETRIC COËFFICIËNT FOR SILICON
COEFF OF SILICON MINERAL IN BOTTOM AT 20 DEGR
COEFF OF SILICON MINERAL IN WATER AT 20 DEGR
CUMULATIVE SEDIMENTATION OF CARBON (SUSP.DETR.)
COËFFICIËNT FOR REFRACTORY SILICON FORMATION
CS UNDER SPRING(WINTER) CONDITIONS
CS UNDER SUMMER(AUTUMN) CONDITIONS
CHANGE OF PHYTOPLANKTON BIOMASS (NITROGEN)
CHANGE OF PHYTOPLANKTON BIOMASS (PHOSPHORUS)
CHANGE OF FHYTOPLANKTON BIOMASS (SILICON)
CHANGE OF PHYTOPLANKTON BIOMASS (CARBON)
CHANCE OF BOTTOMDIATOM BIOMASS (CARBON)
CHANGE OF BOTTOMDIATOM BIOMASS (NITROGEN)
CHANCE OF BOTTOMDIATOM BIOMASS (PHOSPHORUS)
CHANGE OF BOTTOMDIATOM BIOMASS (SILICON)
TIMESTEP

C/M2
C/M2
N/M2
N/M2

G P/M2
G P/M2
G SI/M2
G SI/M2
G N/M2*DAY
G P/M2*DAY
G SI/M2*DAY
N/M2
N/M2
N/M2
P/M2
SI/M2

G SI/M2
G C/M2
G C/M2
G C/M2
/DAY
/DAY.
/DAY
/DAY
G N/M2
G N/M2
G P/M2
G P/M2
G SI/M2
G SI/M2
G N/G C
/DAY
/DAY
/DAY
/DAY
G P/G C
/DAY
/DAY
/DAY
/DAY
G C/M2
G C/M2
G SI/G C
/DAY
/DAY
•G C/M2

/DAY
/DAY
G N/M2*WEEK
G P/M2*WEEK
G SI/M2*WEEK
G C/M2*WEEK
G C/M2*WEEK
G N/M2*WEEK
G P/M2*WEEK
G SI/M2*WEEK
DAY



C DENI DENITRIFICATION
C DETCB BOTTOM DETRITUS POOL FOR CARDON
G DETGF SUSPENDED DETRITUS POOL FOR CARBON
C DETCFO SUSPENDED DETRITUS POOL FOR CARBON, END OF WEEK
C DETNB BOTTOM DETRITUS POOL FOR NITROGEN
C DETNF SUSPENDED DETRITUS POOL FOR NITKOGEN
C DETNFO SUSPENDED DETRITUS POOL FOR NITROGEN, END WEEK
C DETPB BOTTOM DETRITUS POOL FOR PHOSPHORUS
C DETPF SUSPENDED DETRITUS POOL FOR PHOSPHORUS
C DETPFO SUSPENDED DETRITUS POOL FOR PHOSPHOR, END WEEK
C DETSB BOTTOM DETRITUS POOL FOR SILICON
C DETSF SKSPENDED DETRITUS POOL FOR SILICON
C DETSFO SUSPENDED DETRITUS POOL FOR SILICON, END WEEK
C DINI DISSOLVED NITROGEN, CALCULATED
C D1PHO DISSOLVED PHOSFHORUS, CALCULATED
C DISI DISSOLVED SILICON, CALCULATED
C FFOX FUNCTION FOR OXYGEN DEPENDENT DENITRIFICATION
CM FYTOC PHYTOPLANKTON BIOMASS
C FYTOCO PHYTOPLANKTON BIOMASS, END OF WEEK
C FYTON PHYTOPLANKTON BIOMASS, NITROGEN PART
C' FYTONO PHYTOPLANKTON BIOMASS, NITROGEN PART, END WEEK
C FYTOP PHYTOPLANKTON BIOMASS, PHOSPHORUS PART
C FYTOPO PHYTOPLANKTON BIOMASS, PHOSPHOR PART, END WEEK
C FYTOS PHYTOPLANKTON BIOMASS, SILICON PART
C FYTOSO FHYTOPLANKTON BIOMASS, SILICON PART, END WEEK
C IPLOT SWITCH FOR PLOT OUTPUT
C IPRINT SWITCH FOR PRINT OUTPUT
CM IWEEK WEEK NUMBER, INPUT
C NEND LAST WEEK
C NWEEK WEEK NUMBER, PROGRAM
CM OX OXYGEN CONCENTRATION AT G11, DEPTH 5-15 M
C PDENI DENITRIF1ED NITROGEN (CUMULATIVE)
CM PDIAT FRACTION OF DIATOMS IN PHYTOPLANKTON
C PDINI POOL OF DISSOLVED NITROGEN , CALCULATED
C PDIPHO POOL OF DISSOLVED PHOSPHOR(ÏNORG.), CALCULATED
C PDISI POOL OF DISSOLVED SILICON , CALCULATED
CM PFYTO NET PRODUCTION OF PHYTOPLANKTON
CM PMFB NET PRODUCTION OF BOTTOMDIATOMS
CM POC SUSPENDED PARTICULATE ORGANIC CARBON, MEASURED
C PO2 PHYTOPLANKTON + SUSP. DETR. (PHOSPHORUS PART)
C PO3 PO2 + BOTTOMDIATOMS (PHOSPHORUS PART)
C PO4 PO3 + BOTTOMDETRITUS (PHOSPHORUS PART)
C POS PO4 + DISS. INORG, PHOSPHORUS (MEASURED CONC.)
C PO6 PO5 - NET LOADING OF PHOSPHORUS
C PSIREF POOL OF REFRACTORY SILICON
C SEDCF SEDIMENTATION (RESUSP.) OF DETR,, CARBON PART
C SEDNF SEDIMENTATION (RESUSP,) OF DETR,, NITROGEN PART
C SEDPF SEDIMENTATION (RESUSP.) OF DETR., PHOSPHOR PART
C SIREF REFRACTORY SILICON FORMATION
C SI2 PHYTOPLANKTON + SUSP. DETR. (SILICON PART)
C SI3 SI2 + BOTTOMDIATOMS (SILICON PART)
C SI4 SI3 + BOTTOMDETRITUS (SILICON PART)
C SIS S U + DISSOLVED SILICON (CALCULATED POOL)
C SI6 SI5 - NET LOADING OF SILICON + PSIREF
CM T TEMPERATURE, MEASURED
C TCD TEXP ** (T-20) * DELT
C TEXP COËFFICIËNT FOR TEMPERATURE DEPENDENCY
C TIME TIME COUNTER
CM TN INORGANIC DISSOLVED NITROGEN, MEASURED
CM TP INORGANIC DISSOLVED PHOSPHORUS, MEASURED
C TPFYTO NET PRODUCTION OF PHYTOPLANKTON (CUMULATIVE)

G
G
G
G
G
G
G
G
G
G
G
G
G
G
-G
G

G
G
G
G
G
G
G
G

N/M2*DELT
C/M2
C/M2 .
C/M2
N/M2
N/M2
N/M2
P/M2 ,
P/M2
P/M2
SI/M2
SI/M2
SI/M2
N/M2
P/M2
SI/M2 •

C/M2
C/M2
N/M2
N/M2
P/M2
P/M2
SI/M2
SI/M2

WEEK
WEEK
WEEK
MG 02/L
G

G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G

N/M2

N/M2
P/M2
SI/M2
C/M2*WEEK
C/M2*WEEK
C/M2
P/M2
P/M2
P/M2
P/M2
P/M2
SI/M2
C/M2*DELT
N/M2*DELT
P/M2*DELT
SI/M2*DELT
SI/M2
SI/M2
SI/M2
SI/M2
SI/M2

DEGR, C
DELT

DELT
G
G
G

N/M2
P/M2
C/M2



NITROGEN PART
NITROGEN PART, E.W.
PHOSPHORUS PART
PHOSPHOR PART, E.W.
SILICON PART
SILICON PART, E.W.

C TPMYFB NET PRODUCTION OF BOTTOMDIATOMS (CUMULATIVE)
CM TS INORGANIC DISSOLVED SILICON, MEASURED
CM XMFBC BIOMASS OF BOTTOM DIATOMS (MICROPHYTOBENTHOS)
C XMFBCO BIOMASS OF BOTTOM DIATOMS, END WEEK
C XMFBN BIOMASS OF BOTTOM DIATOMS,
C XMFBNO BIOMASS OF BOTTOM DIATOMS,
C XMFBP BIOMASS OF BOTTOM DIATOMS,
C XMFBPO BIOMASS OF BOTTOM DIATOMS,
C XMFBS BIOMASS OF BOTTOM DIATOMS,
C XMFBSO BIOMASS OF BOTTOM DIATOMS,
C XMFYT DEAD PHYTOPLANKTON
C XMFYTN DEAD PHYTOPLANKTON, NITROGEN PART
C XMFYTP DEAD PHYTOPLANKTON, PHOSPHORUS PART
C XMFYTS DEAD PHYTOPLANKTON, SILICON PART
C XMINCB MINERALIZATION BOTTOM DETRITUS
C XMINCF MINERALIZATION SUSP. DETRITUS (+ BCN * DELT)
C XMINNB MINERALIZATION BOTTOM DETRITUS, NITROGEN PART
C XMINNF MINERALIZATION SUSP.DETRITUS(BCNN), NITR, PART
C XMINPB MINERALIZATION BOTTOM DETRITUS, PHOSPHORUS PART
C XMINPF MINERALIZATION SUSP.DETRITUS(BCNP), PHOS. PART
C XMINSB MINERALIZATION BOTTOM DETRITUS, SILICON
C XMLNSF MINERALIZATION SUSP.DETRÏTUS(BCNS), SILI,
C XMMFB DEAD BOTTOM DIATOMS (MICROPHYTOBENTHOS)
C XMMFBN DEAD BOTTOM DIATOMS, NITROGEN PART
C XMMFBP DEAD BOTTOM DIATOMS, PHOSPHOR PART
C XMMFBS DEAD BOTTOM DIATOMS, SILICON PART
C XNI2 PHYTOPLANKTON + SUSP. DETRITUS (NITROGEN PART)
C XNI3 XNI2 + BOTTOMDIATOMS (NITROGEN PART)
C XNI4 XNI3 + BOTTOMDETRITUS (NITROGEN PART)
C XNI5 XNIA + DISS, INORG, NITROGEN (CALCULATED POOL)
C XNI6 XNI5 - CUMUL. LOADING + CUMUL. DENITRIFICATION

PART
PART

G C/M2
G SI/M2
G C/M2
G C/M2
G N/M2
G N/M2
G P/M2
G P/M2
G SI/M2
G SI/M2
G C/M2
G N/M2
G P/M2
G SI/M2
G C/M2*DELT
G C/M2*DELT
G N/M2*DELT
G N/M2*DELT
G P/M2*DELT
G P/M2*DELT
G SI/M2*DELT
G SI/M2*DELT
G C/M2
G N/M2
G P/M2
G SI/M2
G N/M2
G N/M2
G N/M2
G N/M2
G N/M2



C* * * * *INPUT OF DATA* *********************#********•#******#*•#*********•*

c
G
C
C

c
c
c
G

INPUT FILES NUTGRE
NUTGRE
NUTGRE

OUTPUT FILES NUTGRE
NUTGRE
NUTGRE
NUTGRE

INPUT1
INPUT10
INPUT20
OUTPUT30
OUÏPUT40
OUTPUT50
OUTPUT60

A
A
A
A
A
A
A

UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT

1
10
20
30
40
50
60

(TIME.IPRINT)
(DATA)
(COEF+STARTVALUES)
(COMMON RESULTS)
(PLOT RESULTS)
(PRINT RESULTS)
(PRINT RESULTS)

IMPLICIT REAL*8(A-H,0-Z)

C *** FORMAT STATEMENTS***
C

100
101
102
111

203

213

204

214

205

FORMAT(/)
FORMAT(I3,3F7.3,2F7.2,7F9,5,2F1O.5,F11.5)
FORMAT(/ ,9F7.0 > / / ,9F7 .O, / / ,8F7.0 , / / ,7F7 ,0 , / / ,7F7 .0 , / / ,12F7.0)
FORMAT(17X,I8,/,

,1 17X,F8,3 , / ,
2 17X. I8 , / ,
3 17X(I8)

FORMAT ('WEEK' ,5X,'SEDCF' ,4X,'CSEDCF',5X,'DETCB'' ,5X,
1 'SEDNF' ,5X,'DETNB' ,5X,'SEDPF' ,5Xt'DETPB' ,5X,
2 'SIREF' ,5X,'DETSB' ,3X,'TPFYTO',4X,'TPMFB' ,3X,
3 'CRESPW'.SX.'CRESPB'^X.'WEEK' ,4X, 'XMINCF' ,4Xf

4 'XMINCD',4X,'XMINNF',4X,'XMINNB',4Xt'XMINPF',4X,
5 'XMINPB',4X,'XMINSFT,4X,'XMINSB',6X,'DENI' ,5X,
6 'PDENI' ^X.'XMFYT' ,4X,'XMMFB' ,5X,'BCNC')
FORMAT(I4,9F10,4,4F9,3,2X,I4,10F10.4,3F9.3)

FORMATC^EK' ,2X,'FYTOS',4X,'SI2' , « , ' 8 1 3 ' ^ X . ' S L V ,4X,
1 ' S I 5 ' ,4X, 'SI6 ' ^X. 'FYTON'.SX/XN^' .3X/XNI3' ,3X,
2 'XNI4' ,3X,'XNI5' ,3X,'XNI6' ,2X,'FYTOP',4X,'FO2' ,4X,
3 'P03' .4X/PO4' ,4X,'PO5' ,4X,'PO6' ,2X,'WEEKf ,2X,
4 'PDINI'.SX.'TN' ,2X, 'PDISI ' .SX. 'TS' ,1X,'PDIPHO',5X,
5 'TP' ,5X,'CN' ,5X,'CP' ,5X,'CS')
FORMAT(14,18F7.3,2X,14,9F7.3)

FORMAT('WEEK', 4X,'DELFYT',4X,'DELMFB',5X,'XMFYT', 5X,
1 'XMMFB' .SX.'DETCF1 ,4X,'BNTOTC',4X,'BPTOTC',4X,
2 'BSTOTC5X/BCNNC' ,5X,'BCNPC' ,5X,'BCNSC' t4X,'PSIREF')

215 FORMAT(14,12F10.4)

206 FORMAT('WEEK', 4X,'CMINNF',4X,'CMINNB',4X,'CMINPF', 4X,
1 'CMINPB'^X.'CMINSF'^X.'CMINSB'^X.'BFLUXN', 4X,
2 'BFLUXP',4X,'BFLUXST)

216 FORMAT(I4,9F1O.4)



C *** READ FROM INPUT FILES***
C

WRITE(30,2O3)

WRITEC5O.2O5)
WRITE(6O,2OC))
READ (10,100)
READ (20,102) TEXP ,CNSP ,CNSU ,CPSP ,CPSU ,CSSP ,CSSU ,
1 CCF ,CCB ,CPF ,CPB ,CNF ,CNB ,CSF
2 CSB ,CDEN ,FYTOCO,XMFBCO,DETCB ,DETNB ,DETPB ,
3 DETSB ,PDINI ,PDIPHO,PDISI tCSREF ,TPFYTO,TPMFB ,
4 BNTOTC.BPTOTC.BSTOTC.BCNC ,BCNNC .BCNPC ,BCNSC ,
5 CRESPW,CRESPB,CSEDCF,PDENI ,PSIREF,CMINNF,CMINÏÏB,
6 CMINPF,CMINPB,CMINSF,CMINSB,FYTONO,FYTOPO,FYTOSO,
7 XMFBNO.XMFBPO.XMFBSO

READ (1,111) NEND,DELT,IPRINT,IPLOT

G *** MAIN PROGRAM *#***>ti**##***#)(i#*#*iiciti*t***iti**iii*t***#*ii'#**'K*WEEK STEPS**
C

NWEEK = 0
10 CONTINUE

TIME s O.
NWEEK = NWEEK + 1
READ(10,101) IWEEK,TN,TP,TS,OX,T,FYTOC,XMFBG,PFYTO,PMFB,POC,PDIAT,
1 BNTOTN,BPTOTN,BSTOTN,BCN

C OPTION
BCN=0.

C *** SPRING-SUMMER STOICHIOMETRIE***
C *** DENITRIFICATION COËFFICIËNT*»*
C

CN = CNSU + (PDINI / 3.5) * (CNSP - CNSU)
CP = CPSU + (TP / 2.5) * (CPSP - CPSU)
CS » CSSU + (PDISI / 5.8) * (CSSP - CSSU)
IF (PDINI .LT, 0.0) CN = CNSU
IF (PDISI .LT. 0,0) CS * CSSU

GDENO = CDEN
IF (T .LT. 10.)CDEN0 = CDENO * 0.5
IF (T .GE. 10,)CDENO * CDENO * 1,5
TCD = TEXP ** (T-20.) * DELT



C *** CARBON-NUTRIENT
C

MAIN FUNCTIONS***
«•«PHYTOPLANKTON»*

FYTON = FYTOC * CN
FYTOP = FYTOC * CP
FYTOS = FYTOC * CS * PDIAT

DELFYT = FYTOC
DELFYN s FYTON
DELFYP = FYTOP
DELFYS = FYTOS

- FYTOCO
- FYTONO
- FYTOPO
- FYTOSO

XMFYT «
XMFYTN =

PFYTO
(PFYTO * CN)

XMFYTP = (PFYTO * CP)
XMFYTS = (PFYTO * CS * PDIAT)

TPFYTO = TPFYTO + PFYTO

DELFYT
DELFYN
DELFYP
DELFYS

C-
C * * *MICROPHYTOBENTHOS* *

XMFBN » XMFBC * CN
XMFBP = XMFBC * CP
XMFBS = XMFBC * CS

DELMFB » XMFDC
DELMFN • XMFBN
DELMFP a XMFBP
DELMFS = XMFBS

- XMFBCO
- XMFBNO
- XMFBPO
- XMFBSO

c

XMMFB
XMMFBN
XMMFBP
XMMFBS

TPMFB

DETCF
DETNF
DETFF
DETSF

~ PMFB
= (PMFB
- (PMFB
= (PMFB

= TPMFB

= POC -
= DETCF
3 DETCF
= DETCF

* CN) •
* CP) •

* CS) •

- DELMFB
- DELMFN
- DELMFP
- DELMFS

+ PMFB

FYTOC
* CN
* CP
* CS * PDIAT

***DETRITUS*

DETCB = DETCB
DETNB « DETNB
DETPB = DETPB
DETSB a DETSB

+ (DETCFO - DETCF)
+ (DETNFO - DETNF)
+ (DETPFO - DETPF)
+ (DETSFO - DETSF)
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***LOADING*

DNTOTC = BNTOTC + ÖNTOTN
BPTOTC = BPTOTG + BPTOTN
BSTOTG = BSTOTC + BSTOTN

BCNN
BCNP
BCNS

BCNC
BCNNC
BCNPC
BCNSC

- BCN *
= BCN *
« BCN *

= BCNC
= BCNNC
= BCNPC
= BCNSC

CN
CP
CS

+
+
+
+

* PDIAT

BCN
BCNN
BCNP
BCNS

VARIABLES CORRECTED FOR DELT STEPS-

DELTD = DELT / 7,

PFÏTO = PFYTO * DELTD
PMFB » PMFB * DELTD

XMFYT = XMFYT * DELTD
XMFYTN » XMFYTN * DELTD
XMFYTP = XMFYTP * DELTD
XMFYTS s XMFYTS * DELTD
XMMFB = XMMFB * DELTD
XMMFBN - XMMFBN * DELTD
XMMFBP = XMMFBP * DELTD
XMMFBS * XMMFBS * DELTD

BNTOTN = BNTOTN * DELTD
BPTOTN = BPTOTN * DELTD
BSTOTN * BSTOTN * DELTD
BCN e BCN # DELTD
BCNN = BCNN * DELTD
BCNP = BCNP * DELTD
BCNS <s BCNS * DELTD



C MINERALIZATION STEPS
G
C*****FUNCTIONS WITH DELT STEP***********#*#********#*####****#***DELT**
C ***CARBON**

20 CONTINUE
TIME = TIME + DELT

XMINCF = GGF * (DETCF + BCN) * TCD
XMINCB = CCB * DETCB * TGD

SEDCF * XMFYT + BCN - XMINCF
DETCB = DETCB + XMMFB - XMINCB + SEDCF

CRESPW = CRESPW + XMINCF
CRESPB B CRESPB + XMINCB
CSEDCF = CSEDCF + SEDCF

c
C ***NITR0GEN#*

XMINNF = CNF * (DETNF + BCNN) * TCD
XMINNB = CNB * DETNB * TCD

CMINNF « CMINNF + XMINNF
CMINNB a CMINND + XMINNB

BFLUXN = XMINNB - (PMFB * CN * 1,67)

DINI - XMINNF + XMINNB + BNTOTN - (PFYTO+ PMFB) • CN - DENI
PDINI = PDINI + DIN!

C OPTION
C FFOX » OX / 10,
C IF(FF0X .CE. 1.) FFOX=1,

FFOX = 1.

DENI s PDINI * FFOX * CDENO • TCD
PDENI - PDENI + DENI

SEDNF * XMFYTN + BCNN - XMINNF
DETNB = DETNB + XMMFBN - XMINNB + SEDNF
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c
C ***PHOSPHORw*

XMINPF = CPF • (DETPF + BCNP) * TCD
XMINPB•= CPB * DETPB * TCD

CMINPF = CMINPF + XMINPF
CMINPB = CMINPB + XMINPB

BFLUXP = XMINPB - (PMFB * CP * 1.67)

DIPHO = XMINPF + XMINPB + BPTOTN - (PFYTO + PMFB)* CP
PDIPHO = PDIPllO + DIPHO

SEDPF = XMFYTP + BCNP - XMINPF
DETPB = DETPB + XMMFBP - XMINPB + SEDPF

c
C

XMINSF = CSF * (DETSF + BCNS) * TCD
XMINSB = CSB * DETSB * TCD

CMINSF = CMINSF + XMINSF
CMINSB = CMINSB + XMINSB

BFLUXS B XMINSB - (PMFB * CS * 1.67)

DISI = XMINSF + XMINSB - PFYTO*PDIAT*CS - PMFB*CS + BSTOTN
PDISI - PDISI + DISI

SIREF = CSREF * ( XMFYTS + XMMFBS + BCNS)
IF (SIREF .LT. O) SIREF =0.0

DETSB = DETSB + XMFYTS + XMMFBS + BCNS - XMINSF - XMINSB - SIREF

PSIREF = PSIREF + SIREF

C

C END DELT STEP

IF (TIME/7. ,LT. 1.) GOTO 20

C**********************************************#*******#*DI** * *END*DELT* *



c-
GC
c
c
c

*•* ACCUHULATION IN POOLS***
C-N-P-SI
1. PHYTOFLANKTON 2.
4.+ BOTTOM DETRITUS 5.

CARB2 =
CARB3 =
CARB4 =
XNI2 s
XNI3 =
XNI4 =
XNI5 »
XNI6 =
PO2 a
PO3 «
PO4 =
PO5 =
PO6
SI2 =
SI3 =
SI4
SI5 «
SI6 a

FYTOC •
CARB2 •
CARB3 •
FYTON -
XNI2 •
XNI3 -
XNI4 -
XNI5 •
FYTOP -
PO2
PO3
PO4
PO5
FYTOS -i
SI2 H

SI3 H

SI4 H
SI5

^ XMFBC
(• DETCF
h DETCB
h DETNF
•• XMFBN
h DETNB
ï PDINI
- BNTOTC -
1- DETPF
y XMFBP
h DETPB
H PDIPHO
- BPTOTC -
h DETSF
h XMFBS
h DETSB
f- PDISI
- BSTOTC -

+ SUSP.DETRITUS
,+ DISSOLVED

BCNNC + PDENI

BCNPC

BCNSC + FSIREF

3,+ BOTTOM DIATOMS
6.- NETT LOADING
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G *** WRITING OF RESULTS ***
C

IF(IPLOT .EQ. 1) WRITE(30,213) XWEEK, SEDCF,
1 SEDNF, DETNB,
2 SIREF, DETSB,
3 CRESPW.CRESPB,
4 XMINCB,XMINNF,
5 XMINFB,XMINSF,
6 PDENI, XMFYT,
IF(IPLOT .EQ, 1) WRITE(40,214) IWEEK, FYTOS,
1 SI4, SI5,
2 XNI2, XNI3,
3 XNI6, FYTOP,
4 PQ4, PO5,
5 PDINI, TN,
6 PDIPHO.TP,
IF(IPRINT .EQ, 1) WRITE(50,215) tWEEK, DELFYT,
1 XMMFD, DETCF,
2 BSTOTC,BCNNC,
3 PSIREF
ÏF(IPRINT .EQ.. 1) WRITE(6O,216) IWEEK, GMINNF,
1 CMINPB.CMINSF,
2 BFLUXP.BFLUXS

CSEDCF,
SEDPF,
TPFYTO,
IWEEK,
XMINNB,
XMINSB,
XMMFB,
SI2,
SI6,
XNI4,
PO2,
PO6,
PDISI,
CN,
DELMFB,
BNTOTC,
BCNPG,

CHINNB,
CMINSB,

DETCB,
DETPB,
TPMFB,
XMINCF,
XtlINPF,
DENI,
BCNC
SI3,
FYTON,
XNI5,
PO3,
IWEEK,
TS,
CP, CS
XMFYT,
BPTOTC,
BCNSC,

CMINPF,
BFLUXN,

C *** CREATION OF 'OLD' VARIABLES ***
C

FYTOCO =
FYTONO «
FYTOPO =
FYTOSO =
XMFBCO =
XMFBNO =
XMFBPO -
XMFBSO •
DETCFO =
DET̂ fFO =
DETPFO =
DETSFO =

FYTOC
FYTON
FYTOP
FYTOS
XMFBC
XMFBN
XMFBP
XMFBS
DETCF
DETNF
DETPF
DETSF

-****#**END*RESTART**
C *** END PROGRAM OR RESTART ***
C

IF(NWEEK ,LE. NEND) GOTO 10
30 CONTINUE

STOP
END
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