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Parameters of the A fundyense population dynamics model
Symbol Definition Units Value
Ky Half-saturation constant for nutrient imited growth p 1.5
m Mortality rate da-! 0.1
T Maximum growth rate d! 0.6
7 Basal respiration rate da-! 0.05
0 Growth efficiency d7 "W lms 0.017
d, Germination depth cm 1
Ey Light level for germination under “light™ conditions Wm™? 24
Ey Light level for germination under “dark™ conditions Wm 2 0.024
fw Diffuse attenuation coefficient (water column) m™! 0.2
[ Diffuse attenuation coefficient (sediment) mm™? 3
Ey Surface irradiance Wm 280
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The model parameters
Parameters Symbol Value Unit
Averaged surface noontime irradiance .’ﬂ'\‘_"‘"‘” 410 Wm >
Light attenuation due to water ki 0.046 m-!
Light attenuation by phytoplankton ks 0.03 m~' (mmolm )
Initial slope of P—1T curve 3 0.025 day™ ' (W/m2)™
Maximum specific growth rate of small phytoplankton 1t iax 2.0 day ™!
Ammonium inhibition parameter W 5.59 (mmolm~7)~!

- . - . , & —3
Half-saturation for nitrate uptake Ko, 0.5 mmolm™
Half-saturation for ammonium uptake by small phytoplankton Ko, 0.05 mmolm ™
Maximum specific diatom growth rate M2pmax 3.0 day—]
Half-saturation for silicate uptake Ksijon, 30 mmolm ™
Half-saturation for ammonium uptake by diatoms Koy nm, 1.0 mmolm ™
Diatoms sinking speed W 1.0 m da;\:"1
Microzooplankton maximum grazing rate Gl 1.35 day"1
Half-saturation for microzooplankton ingestion Kl 0.5 mmolm ™
Microzooplankton excretion rate to ammonium reg, 0.2 day™!
Mesozooplankton maximum grazing rate G2 ax 0.53 day'l
Mesozooplankton Assimilation efficiency 1) 0.75
Half-saturation for mesozooplankton ingestion K2, 0.25 mmolm ™3
Diatom specific mortality rate T3 0.05 day™!
Biogenic silica dissolution rate V4 0.0 day™!
Mesozooplankton specific mortality rate 2 0.05 day ™'
Mesozooplankton excretion rate to ammonium regs 0.1 day™!
Grazing preference for diatoms o 0.7
Grazing preference for microzooplankton P2 0.2
Grazing preference for detritus P 0.1
Detritus sinking speed W 10.0 mday™
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Nitrate
@AF Growth
N
Microzooplankton . P|h_y!oplankt0n
| Z1 Excretion ﬁ N
~ " l/IAmmoniun!\ Diatoms
ilpt’::: 6=A ' 6 S2 Silicate Uptake
S2 NH4
Z2 Predation Z1 Uptake
Silicate
AN
Z1 Mortality
Z2 Grazing S2
Alexandrium ? Kl),\ < A ﬁ
L I 72p dt’\jAF 4 Meso ————————72 Excretion{j 7
ooranc) Z2 Fecal Si% ==DiDetritus sKE=S2 Mortality Sié
—I=Silica!e Supply 6
Z2 Grazing|NO3
Z2 Fecal
Z2 Mortality Pellet
N S1 Mortality
Detritus N Nitrate Supply
5 I(,‘ S2 Mortality Né
Alexandrium Mortality
" 2 )5/ #! "?5 3 2 < &5
< $5 <C?5 4 2 <C& 4 2 #
+ A5/ (1 / 2
/ -$ #&H,
->#7?5D.( +
( ( b/ - #( &));.#
/ B
;)E -FB P*&H#E- 5?7*&#;.G F B&(
#+ ! 8 #
f(T) = —0.0003477° + 0.00977° iy
—0.01337 +0.131  R* = 0.88.
_ R o, - -&.
F(8) = —0.002257 + 010385 — 0,195 R° = 0.66.

W1, 8) = pe, < ST < f(S)

PE.T,S) = (u(T,S)+ py) tanh(

r
—_ -luﬂ“-

(T, S) + i)

xgE

)
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N o I [NO;] -5
NO;, 7,85 = w(T, S —_—.
WINO3, T, 5) = (T, }XK_\-+[?\IO3]
WE,NO3, T,8) = min(u( £, T, 5), y(NOs, T, S)). -D.
(, ->#
H57,.-%  #(&))&#: 2 / 2 =32, 1]
NO; . . .
NPS1 = ul, . - WNH4 1 — ¢ la/uluayg ]
Flmax Ko, + NO; € ( c ) H
NO; uptake by 81 NOj regulation NHs inhibition  light regulation '
1l ey = 2.0day ' (maximum specific growth rate of small phytoplankton),
= 5.59 (mmolm ) ' (ammonium inhibition parameter),
Knog, = 0.5mmolm 3 (half-saturation for nitrate uptake by S1).
= 0.025(W/m7) ]day ! (initial slope of P—1I curve),
, >#H57?)(, R
9 B, 2G! /9 .( |, 2 #+
& 5 75 (
> -H. 8
#+ ( &5 # 2/
2 L/
RPSI = il _ NHy (1 — ¢ la/uluasll g .

Knn, + NHa -,
NHs uptake by 81 NHas regulation light regulation

Knp, = 0.05mmol m ? (half-saturation for ammonium uptake by S1)
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Si(OH),
Ksijony, + SI(OH),
silicate uptake by 82 Si{(OH), regulation  light regulation

NPS2 = pu2pnas (1 — g~{a/i2m=)lyg)

120ax = 3.0day ! (the potential maximum specific diatom growth rate),
Kiion), = 3.0 mmolm * (half-saturation for Si(OH), uptake by 82).

+ 2 I/

NH, .
RPS2 = u2 (1 — el 2myg0
Himax K&;] NH, + N[ ]4 { }

NHs uptake by 82 NHs regulation  light regulation

r 3 . . N
Ksa wpy, = 1.0mmolm ~ (half-saturation for ammonium uptake by diatoms)

4 2 4 2 r/

51 51
Klgr + S1 Slave
food limitation depth modification

Gy = Gl Z1

Gl = 1.35day ! (microzooplankton maximum growth rate),
K1, = 0.5mmol m * (half-saturation for microzooplankton ingestion).

)5/ &5 ( ># 27
#, 21 % #( 4 2 4
( 4 2 ( L L
G = G2 (182 )

Z
K2y + 4824 L2 + ;DN

71

Gy = G2 7
B Ky + (182 + (Z + (3DN

2

{1iDN 7z
K2y + {82+ LZ1 + (DN

Gy = G2y 2

G2pax = 0.53day ! {mesozooplankton maximum growth rate),
- 3 . . .
K2y = 025 mmolm ~ (half-saturation for mesozooplankton ingestion),

where {y, {5, and {5 are the preferences for a given food type, and defined as following:

s IOIS‘l

T ST+ pZ1 + p;DN
: P41

L2 =

p.S1+ paZ1 + p,DN

-?7?.

-2
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~ ST+ poZ1 + p,DN

L3

py =070, py =020, p,=0.10.
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Q 1: Alexandrium 2: Other Phy toplankton
L (5J 1 ]
: ol LI — e,
Page 1 . e “Tme 150 AU T, Jun 12, 2008
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Q 1: Silicate 2: Lower Si
1:] 40
23
1: J ISR SRS 1 SRS SN S S, S 1/ ..................
2: 20 \
412 {
ilg
2:] o] 1 1
0.00 273.75 547.50 821.25 1095.00
Page 4 Time 3:28 PM  Thu, Jul 24, 2008
ﬂ a @,’ ? Silicate Levels
s 1: Nitrate 2: Lower N 3: Ammonium
1: 40
2:
<5
) 2/"_‘\’[
;l 20 f/\\l j/ ’_\" /
3: 7 Py

it I NN BN

1 1 . 4

: 1 1
5 [0}
0.00 273.75 547.50 821.25 1095.00
Page 3 Time 3:28 PM  Thu, Jul 24, 2008
ﬂ a @,’ ? Nitrogen Levels

s 1: Alexandrium 2: Diatoms 3: Small Phy toplankton

1: 40

2:

<

1 \

2:] 20 l

3

i
s 2 A
- 1
2 ofel=2 Cp el 1 NS
0.00 273.75 547.50 821.25 1095.00

Page 1 Time 8:06 PM  Thu, Jul 24, 2008
ﬂ a @/ ? Species Concentrations
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Q 1: Alexandrium
10

T _44’},\.1

365.00 456.25 547.50 638.75 730.00
Page 5 Time 8:11 PM  Thu, Jul 24, 2008

w a @/ ? Alexandrium fundy ense

" B 7 5

Z (sigma_layer) : —800 Z (sigma_layer) : —909
TIME 1 7-MaY—2007 ¢0:00 DATA SET: qoroosb. 20070521 TIME 3 17-JUN=2007 00:00 DATA SET: gomoosb.20G70621

2970
2838
2700
2565
50 2430
2285
2160
2025
1830
1755
/:gj % 430 1620
. £ 1485
s > 1350
1215
1080
845
410 810
B75
540
405
270
135
) 0
202.00 2980 y 2940
X {column) X {column)
no? (Cells/L) no9 (Cells/L)
Z (sigma_layer 2 (sigma_layer) : =300
TIME : 17-JUL DATA SET: gomeosb.20070721 TIME : 17-AUG—2007 00:00 DATA SET: qernoosb. 20070821
2070 2870
2835 2835
2700 2700
2565 2565
*.0 2430 2430
2285 2208
2160 2160
2025 2025
1850 1890
1755 175%
7 ase 1620 1620
£ 1485 1425
- 1350 1350
1216 1218
1080 1080
845 945
s 810 810
B75 B75
540 540
405 405
270 270
135 135
38.0 o o
2020 2940 2920 2080
% {column) X (column)
nod (Cells/L) nod (Cells/L)
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