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This supplement contains all the values used for the parameterization for the size-structured
models in the corresponding article.

Table S1. Phytoplankton maximum specific growth rate (l1) values and sources. Experimental temperatures
and sources for equivalent spherical diameter (esd) are also listed

Organism esd Source for size uvalue Temp  Source

(m) @ O
Synechococcus sp. 1.36  Popp et al. 1998 0.55 20 Timmermans et al. 2005
Pelagomonas calceolata 3.00 Timmermans et al. 2005 0.90 20 Timmermans et al. 2005
Prasinomonas capsulatus 4.00 Timmermans et al. 2005 1.19 20 Timmermans et al. 2005
Katodinium rotundatum 8.84  Verity et al. 1992 2.60 30 Fahnenstiel et al. 1995
Ochromonas minima 4.41  Novarino et al. 1997 1.80 29 Fahnenstiel et al. 1995
Dunaliella tertiolecta 7.85  Eppley & Sloan 1966 1.32 21 Eppley & Sloan 1966
Emiliania huxleyi 340  Eppley & Sloan 1966 1.28 21 Eppley & Sloan 1966
Syracosphaera elongata 13.81 Eppley & Sloan 1966 1.56 21 Eppley & Sloan 1966
Peridinium trochoideum 25.07 Eppley & Sloan 1966 0.89 21 Eppley & Sloan 1966
Cyclotella nana 7.49  Eppley & Sloan 1966 1.30 21 Eppley & Sloan 1966
Skeletonema costatum 8.42  Eppley & Sloan 1966 1.46 21 Eppley & Sloan 1966
Thalassiosira rotula 18.98  Eppley & Sloan 1966 1.19 21 Eppley & Sloan 1966
Coscinodiscus wailesii 303.24 Eppley & Sloan 1966 0.48 20 Eppley & Sloan 1966
Coscinodiscus 85.48  Eppley & Sloan 1966 0.36 20 Eppley & Sloan 1966
asteromphilus
Thalassiosira fluviatilis 30.60 Eppley & Sloan 1966 1.12 20 Eppley & Sloan 1966
Ditylum brightwellii 40.58 Eppley & Sloan 1966 1.03 20 Eppley & Sloan 1966

Nitzschia closterium 3.13 Williams 1964 2.21 19.5 Williams 1964



Nitzschia laevis
Navicula sp.

Navicula sp.

Nitzschia thermaloides

Nitzschia obtusa var.
scalpelli formis

Gyrosigma fasciola

Cylindrotheca
gerstenbergeri

Bacillaria paradoxa
Gyrosigma spencerii
Amphiprora alata
Rhopalodia musculus
Nitzschi sigma
Pleurosigma angulatum

Pseudopedinella pyriforme

Chaetoceros sp.
Skeletonema costatum
Cylindrotheca fusiformis
Thalassiosira floridana
Thalassiosira eccentrica
Gymnodinium simplex
Amphidinium carterae
Scrippsiella sweeneyae
Prorocentrum micans
Prorocentrum micans
Isochrysis galbana
Thalassiosira weisflogii
Skeletonema costatum
Olisthodiscus luteus
Gonyaulax tamarensis
Chaetoceros calcitrans
Thalassiosira pseudonana
Chaetoceros gracilis
Chaetoceros simplex
Phaeodactylum tricornutum
Dunaliella tertiolecta
Isochrysis galbana
Heterosigma akashiwo

Micromonas pusilla

3.81
5.80
10.33
12.15
17.89

15.39
16.88

16.77
18.32
28.41
23.15
32.93
43.02
9.47

4.06
8.74
8.49
9.14
36.28
9.14
11.52
29.90
26.73
21.70
4.77
14.14
6.75
12.90
27.30
3.89
4.76
5.01
5.22
5.01
7.57
4.58
14.99
2.23

Williams 1964
Williams 1964
Williams 1964
Williams 1964
Williams 1964

Williams 1964
Williams 1964

Williams 1964
Williams 1964
Williams 1964
Williams 1964
Williams 1964
Williams 1964
Ostroff & Van

Valkenburg 1978

Chan 1978
Chan 1978
Chan 1978
Chan 1978
Chan 1978
Chan 1978
Chan 1978
Chan 1978
Chan 1978

Falkowski et al.
Falkowski et al.
Falkowski et al.

Langdon 1987
Langdon 1987
Langdon 1987

Thompson et al.
Thompson et al.
Thompson et al.
Thompson et al.
Thompson et al.
Thompson et al.
Thompson et al.
Thompson et al.

Thompson et al.

1985
1985
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1991
1991
1991
1991
1991
1991
1991
1991

1.95
1.31
1.74
1.04
1.03

0.82
0.83

0.69
0.61
0.90
0.48
0.76
0.42
0.63

2.02
1.73
2.00
2.05
1.46
0.87
0.71
0.57
0.42
0.18
1.20
1.80

0.60
0.39
2.07
2.11
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1.36
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Gyrodinium c. aureolum 22.82  Garcia & Purdie 1992 0.26 20 Garcia & Purdie 1992

Thalassiosira pseudonana 11.37 Blasco et al. 1982 1.92 18 Blasco et al. 1982
Skeletonema costatum 10.04  Blasco et al. 1982 1.25 18 Blasco et al. 1982
Coscinodiscus sp. 17.28  Blasco et al. 1982 0.62 18 Blasco et al. 1982
Coscinodiscus sp. 227.93 Blasco et al. 1982 0.55 18 Blasco et al. 1982
Achnanthes brevipes 49.6  Mizuno 1991 1.15 18 Mizuno 1991
Amphora sp. 55.5  Mizuno 1991 0.74 18 Mizuno 1991
Caloneis linearis 50.6  Mizuno 1991 0.43 18 Mizuno 1991
Coscinodiscus sp. 22 Mizuno 1991 1.46 18 Mizuno 1991
Gyrosigma prolongatum 130.5 Mizuno 1991 1.06 18 Mizuno 1991
Gyrosigma tenuissimum 78.4  Mizuno 1991 0.73 18 Mizuno 1991
Licmophora abbreviata 41.9  Mizuno 1991 1.04 18 Mizuno 1991
Licmophora gracilis 17.9  Mizuno 1991 1.18 18 Mizuno 1991
Navicula complanatula 52.6  Mizuno 1991 1.07 18 Mizuno 1991
Navicula cryptocephala 24.6  Mizuno 1991 0.9 18 Mizuno 1991
Navicula directa 48.1  Mizuno 1991 1.4 18 Mizuno 1991
Navicula elegans 59.9  Mizuno 1991 0.28 18 Mizuno 1991
Navicula sp. 31.8  Mizuno 1991 0.68 18 Mizuno 1991
Nitzschia bilobata 64.5  Mizuno 1991 1.27 18 Mizuno 1991
Nitzschia sp. 138.5  Mizuno 1991 0.53 18 Mizuno 1991
Pleurosigma elongatum 237.8  Mizuno 1991 0.25 18 Mizuno 1991
Pleurosigma intermedium 114.8  Mizuno 1991 0.51 18 Mizuno 1991
Pleurosigma intermedium 103.6  Mizuno 1991 0.52 18 Mizuno 1991
Surirella ovata 354  Mizuno 1991 1.37 18 Mizuno 1991
Prochlorococcus sp. 0.61  Marafion et al. 2013 0.28 18 Marafion et al. 2013
Synechococcus sp. 0.92  Marafion et al. 2013 0.30 18 Marafion et al. 2013
Ostreococcus tauri 1.66  Marafion et al. 2013 0.41 18 Maraiion et al. 2013
Nannochloropsis gaditana 2.54  Maranon et al. 2013 0.49 18 Marafion et al. 2013
Micromonas pusilla 2.76 ~ Maranon et al. 2013 0.59 18 Marafion et al. 2013
Pavlova lutheri 4.41  Marafion et al. 2013 0.70 18 Maraiion et al. 2013
Calcidiscus leptaporus 4.60  Maranon et al. 2013 0.89 18 Marafion et al. 2013
Isochrysis galbana 496  Maranon et al. 2013 0.82 18 Marafion et al. 2013
Gephyrocapsa oceanica 5.39  Marafion et al. 2013 0.85 18 Marafion et al. 2013
Phaeodactylum tricornutum 5.62  Marafion et al. 2013 1.06 18 Marafion et al. 2013
Emiliania huxleyi 6.71  Marafion et al. 2013 0.92 18 Marafion et al. 2013
Skeletonema costatum 7.73  Maraiion et al. 2013 0.85 18 Marafion et al. 2013
Thalassiosira weisflogii 13.05 Marafion et al. 2013 0.54 18 Marafion et al. 2013
Melosira nummuloides 16.34  Maraiion et al. 2013 0.56 18 Maraiion et al. 2013
Protoceratium reticulatum 16.57  Maraiion et al. 2013 0.43 18 Maraiion et al. 2013

Thalassiosira rotula 17.05 Marafion et al. 2013 0.60 18 Marafon et al. 2013



Alexandrium minutum 22.00 Marafion et al. 2013 0.33 18 Maranon et al. 2013

Akashiwo sanguinea 44.89  Maranon et al. 2013 0.34 18 Marafion et al. 2013
Ditylum brightwellii 52.51 Marafion et al. 2013 0.32 18 Marafion et al. 2013
Coscinodiscus radiatus 53.89  Marafion et al. 2013 0.35 18 Maraiion et al. 2013
Alexandrium tamarense 55.36  Marafion et al. 2013 0.24 18 Maraiion et al. 2013
Coscinodiscus wailesii 168.35 Marafion et al. 2013 0.25 18 Marafion et al. 2013

Table S2. Phytoplankton half-saturation constant (k) values and sources. Sources and values are also given for
equivalent spherical diameter (esd)

Organism esd Source for size k, value (umol  Source

(mm) N 1’1)
Emiliania huxleyi BT-6 5.00 Eppley et al. 1969 0.10 Eppley et al. 1969
Emiliania huxleyi F-5 5.00 Eppley et al. 1969 0.15 Eppley et al. 1969
Chaetoceros gracilis 5.00 Eppley et al. 1969 0.30 Eppley et al. 1969
Cyclotella nana 5.00 Eppley et al. 1969 0.47 Eppley et al. 1969
Skeletonema costatum 8.00 Eppley et al. 1969 1.22 Eppley et al. 1969
Leptocylindrus danicus 21.00 Eppley et al. 1969 1.46 Eppley et al. 1969
Rhizosolenia stolterfothii 20.00 Eppley et al. 1969 0.90 Eppley et al. 1969
Rhizosolenia robusta 85.00 Eppley et al. 1969 5.23 Eppley et al. 1969
Ditylum brightwellii 30.00 Eppley et al. 1969 0.85 Eppley et al. 1969
Coscinodiscus lineatus 50.00 Eppley et al. 1969 2.30 Eppley et al. 1969
Coscinodiscus wailesii 210.00  Eppley et al. 1969 4.25 Eppley et al. 1969
Asterionella japonica 10.00 Eppley et al. 1969 1.03 Eppley et al. 1969
Gonyaulax polyedra 45.00 Eppley et al. 1969 7.48 Eppley et al. 1969
Gymnodinium splendens 47.00 Eppley et al. 1969 2.45 Eppley et al. 1969
Monochrysis lutheri 5.00 Eppley et al. 1969 0.55 Eppley et al. 1969
Isochrysis galbana 5.00 Eppley et al. 1969 0.10 Eppley et al. 1969
Dunaliella tertiolecta 8.00 Eppley et al. 1969 0.75 Eppley et al. 1969
Synechococcus sp. 1.36 Popp et al. 1998 2.37 Timmermans et al. 2005
Pelagomonas calceolata 3.00 Timmermans et al. 2005 1.04 Timmermans et al. 2005
Prasinomonas 4.00 Timmermans et al. 2005 1.04 Timmermans et al. 2005
capsulatus
Skeletonema costatum 4.48 Romeo & Fisher 1982 2.12 Romeo & Fisher 1982
Asterionella japonica 5.62 Romeo & Fisher 1982 1.03 Romeo & Fisher 1982
Nitschiella logissima 4.58 Romeo & Fisher 1982 0.79 Romeo & Fisher 1982
Chaetoceros debilis 8.99 Harrison et al. 1977 0.70 Conway & Harrison 1977
Skeletonema costatum 6.30 Harrison et al. 1977 0.70 Conway & Harrison 1977
Thalassiosira gravida 19.21 Harrison et al. 1977 0.70 Conway & Harrison 1977
Thalassiosira weissflogii 15.97 Lomas & Glibert 2000 2.80 Lomas & Glibert 2000

Skeletonema costatum 9.19 Lomas & Glibert 2000 0.40 Lomas & Glibert 2000



Chaetoceros sp. 5.14 Lomas & Glibert 2000 3.10 Lomas & Glibert 2000
Prorocentrum minimum 12.01 Lomas & Glibert 2000 5.00 Lomas & Glibert 2000
Ethmodiscus spp. 1613.60  Villareal et al. 1999 10.20 Villareal et al. 1999

Table S3. Microzooplankton maximum specific grazing rate (g) values, temperatures and sources. Also listed
are the sources for the equivalent spherical diameter (esd) values

Organism esd Source for size gvalue Temp Source

(um) CHIINGS)
Actinomonas mirabilis 5.23 Hansen et al. 1997 15.64 20 Fenchel 1982
Bodo designis 4.69 Hansen et al. 1997 105.07 20 Eccleston-Parry & Leadbeater 1994
Ciliophrys infusionum 3.48 Hansen et al. 1997 41.71 20 Eccleston-Parry & Leadbeater 1994
Codosiga gracilis 4.06 Hansen et al. 1997 36.43 20 Eccleston-Parry & Leadbeater 1994
Diaphanoeca grandis 4.24 Hansen et al. 1997 6.00 15 Andersen 1988/1989
Jakoba libera 5.23 Hansen et al. 1997 2.38 20 Eccleston-Parry & Leadbeater 1994
Monosiga sp. 3.37 Hansen et al. 1997 14.73 20 Fenchel 1982
Ochromonas sp. 4.57 Hansen et al. 1997 16.56 20 Andersson et al. 1989
Ochromonas sp. 7.26 Hansen et al. 1997 25.33 20 Fenchel 1982
Paraphysomonas imperforata  7.40 Hansen et al. 1997 10.56 20 Eccleston-Parry & Leadbeater 1994
Paraphysomonas vestita 7.13 Hansen et al. 1997 14.55 20 Fenchel 1982
Pleoromonas jaculans 4.57 Hansen et al. 1997 9.75 20 Fenchel 1982
Pseudobodo tremulans 5.56 Hansen et al. 1997 10.18 20 Fenchel 1982
Pseudobodo sp. 4.00 Hansen et al. 1997 6.89 15 Rivier et al. 1985
Pseudobodo sp. 3.48 Hansen et al. 1997 8.91 18 Parslow et al. 1986
Spumella sp. 5.00 Hansen et al. 1997 5.50 25 Holen & Boraas 1991
Stephanoeca diplocostata 3.37 Hansen et al. 1997 11.59 18 Geider & Leadbeater 1988
Stephanoeca diplocostata 5.41 Hansen et al. 1997 15.84 20 Eccleston-Parry & Leadbeater 1994
Gymnodinium sp. 11.98 Hansen et al. 1997 1.12 12 Strom 1991
Gyrodinium spirale 28.00 Hansen et al. 1997 4.14 15 Hansen 1992
Oblea rotunda 22.71 Hansen et al. 1997 0.63 20 Strom & Buskey 1993
Protoperidinium crassipes 73.04 Hansen et al. 1997 0.15 19 Jeong & Latz 1994
Protoperidinium divergens 61.03 Hansen et al. 1997 0.59 19 Jeong & Latz 1994
Protoperidinium hirobis 20.02 Hansen et al. 1997 1.73 20 Jacobson & Anderson 1993
Eutintinnus pectinis 30.60 Hansen et al. 1997 1.73 18 Heinbokel 1978
Favella ehrenbergii 73.75 Hansen et al. 1997 5.35 20 Buskey & Stoecker 1988
Favella ehrenbergii 56.73 Hansen et al. 1997 7.81 18 Hansen et al. 1991
Helicostomella subulata 34.23 Hansen et al. 1997 2.41 18 Heinbokel 1978
Lohmaniella spiralis 65.92 Hansen et al. 1997 2.48 12 Jonsson 1986
Strobilidium cf. spiralis 36.99 Hansen et al. 1997 4.87 20 Verity 1991
Strombidium reticulatum 42.43 Hansen et al. 1997 2.88 12 Jonsson 1986



Strombidium sulcatum 26.73 Hansen et al. 1997 15.95 22 Bernard & Rassoulzadegan 1990

Tintinnopsis acuminata 23.85 Hansen et al. 1997 2.45 20 Verity 1985

Tintinnopsis dadayi 59.98 Hansen et al. 1997 3.76 20 Verity 1991

Tintinnopsis vasculus 50.89 Hansen et al. 1997 4.08 15 Verity 1985

Gyrodinium dominans, 20.93 Nakamura et al. 1995 8.86 24 Nakamura et al. 1995

Harima strain

Gyrodinium dominans, Tokyo  19.69 Nakamura et al. 1995 7.44 24 Nakamura et al. 1995

strain

Strombidium sulcatum 26.73 Bernard & 0.80 20 Christaki et al. 1999
Rassoulzadegan 1990

Uronema sp. 10.18 Christaki et al. 1999 1.62 20 Christaki et al. 1999

Gyrodinium dominans 19.75 Schmoker et al. 2011 10.08 17 Schmoker et al. 2011

Fragilidium cf. mexicanum 54.50 Jeong et al. 1999 1.55 22 Jeong et al. 1999

Gymnodinium sp. 7.00 Jakobsen & Hansen 1.35 15 Jakobsen & Hansen 1997
1997

Balanion comatum 17.00 Jakobsen & Hansen 6.62 15 Jakobsen & Hansen 1997
1997

Paraphysomonas imperforata, 7.16 Choi & Peters 1992 9.04 15 Choi & Peters 1992

Newfoundland strain

Paraphysomonas imperforata, 7.89 Choi & Peters 1992 10.74 15 Choi & Peters 1992

Artic strain

Favella taraikaensis 79.19 Kamiyama et al. 2005 3.50 15 Kamiyama et al. 2005

Table S4. Microzooplankton grazing half-saturation constant (k) values and sources. Also listed are the sources
for the equivalent spherical diameter (esd) values

Organism esd Source for size k. value (umol N 1™")  Source
(um)
Actinomonas mirabilis 5.23 Hansen et al. 1997 1.64 Fenchel 1982
Bodo designis 4.69 Hansen et al. 1997 6.30 Eccleston-Parry &
Leadbeater 1994
Ciliophrys infusionum 3.48 Hansen et al. 1997 83.43 Eccleston-Parry &
Leadbeater 1994
Codosiga gracilis 4.06 Hansen et al. 1997 17.98 Eccleston-Parry &
Leadbeater 1994
Diaphanoeca grandis 4.24 Hansen et al. 1997 3.02 Andersen 1988/1989
Jakoba libera 5.23 Hansen et al. 1997 10.01 Eccleston-Parry &
Leadbeater 1994
Monosiga sp. 3.37 Hansen et al. 1997 17.40 Fenchel 1982
Ochromonas sp. 4.57 Hansen et al. 1997 5.17 Andersson et al. 1989
Ochromonas sp. 7.26 Hansen et al. 1997 23.06 Fenchel 1982
Paraphysomonas imperforata 7.40 Hansen et al. 1997 2.04 Eccleston-Parry &
Leadbeater 1994
Paraphysomonas vestita 7.13 Hansen et al. 1997 18.45 Fenchel 1982
Pleoromonas jaculans 4.57 Hansen et al. 1997 24.74 Fenchel 1982



Pseudobodo tremulans
Pseudobodo sp.
Pseudobodo sp.
Spumella sp.
Stephanoeca diplocostata

Stephanoeca diplocostata

Gymnodinium sp.
Gyrodinium spirale

Oblea rotunda
Protoperidinium crassipes
Protoperidinium divergens
Protoperidinium hirobis
Eutintinnus pectinis
Favella ehrenbergii
Favella ehrenbergii
Helicostomella subulata
Lohmaniella spiralis
Strobilidium cf. spiralis
Strombidium reticulatum

Strombidium sulcatum

Tintinnopsis acuminata
Tintinnopsis dadayi
Tintinnopsis vasculus

Strombidium sulcatum

Paragymnodinium shiwhaense

Favella taraikaensis

Gyrodinium dominans, Harima

strain

Gyrodinium dominans, Tokyo

strain

5.56
4.00
3.48
5.00
3.37
5.41

11.98
28.00
22.71
73.04
61.03
20.02
30.60
73.75
56.73
34.23
65.92
36.99
42.43
26.73

23.85
59.98
50.89
399.96
14.72
79.19
20.93

19.69

Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.

Hansen et al.

Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.
Hansen et al.

Hansen et al.

Hansen et al.
Hansen et al.

Hansen et al.

1997
1997
1997
1997
1997
1997

1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1997

1997
1997
1997

Rivier et al. 1985
Yoo etal. 2010

Kamiyama et al. 2005
Nakamura et al. 1995

Nakamura et al. 1995

10.69
4.00
1.68

24.27
6.01
4.26

0.21
8.09
1.05
2.12
5.54
2.43
0.44
0.49
1.29
1.04
1.44
3.22
2.66
1.92

0.57
2.21
2.08
0.52
1.76
2.17
2.77

0.63

Fenchel 1982

Rivier et al. 1985

Parslow et al. 1986

Holen & Boraas 1991
Geider & Leadbeater 1988

Eccleston-Parry &
Leadbeater 1994

Strom 1991

Hansen 1992

Strom & Buskey 1993
Jeong & Latz 1994
Jeong & Latz 1994
Jacobson & Anderson 1993
Heinbokel 1978

Buskey & Stoecker 1988
Hansen et al. 1991
Heinbokel 1978

Jonsson 1986

Verity 1991

Jonsson 1986

Bernard & Rassoulzadegan
1990

Verity 1985

Verity 1991

Verity 1985

Rivier et al. 1985
Yoo et al. 2010
Kamiyama et al. 2005
Nakamura et al. 1995

Nakamura et al. 1995



Table S5. Microzooplankton gross growth efficiency (I') values and sources. All values are dimensionless.
Sources for equivalent spherical diameter (esd) values are also listed

Organism esd (um)  Source for size T value Source

Diaphanoeca grandis 4.24 Hansen et al. 1997 0.34 Andersen 1988/1989

Spumella sp. 5.00 Hansen et al. 1997 0.50 Holen & Boraas 1991

Stephanoeca diplocostata 3.37 Hansen et al. 1997 0.40 Geider & Leadbeater 1988

Gymnodinium sp. 11.98 Hansen et al. 1997 0.21 Strom 1991

Gyrodinium spirale 28.00 Hansen et al. 1997 0.36 Hansen 1992

Oblea rotunda 22.71 Hansen et al. 1997 0.29 Strom & Buskey 1993

Protoperidinium divergens 61.03 Hansen et al. 1997 0.28 Jeong & Latz 1994

Protoperidinium crassipes 73.04 Hansen et al. 1997 0.28 Jeong & Latz 1994

Protoperidinium hirobis 20.02 Hansen et al. 1997 0.40 Jacobson & Anderson 1993

Tintinnopsis vasculus 50.89 Hansen et al. 1997 0.49 Verity 1985

Tintinnopsis acuminata 23.85 Hansen et al. 1997 0.41 Verity 1985

Gyrodinium dominans 19.75 Schmoker et al. 2011 0.06 Schmoker et al. 2011

Favella taraikaensis 79.19 Kamiyama et al., 2005 0.29 Kamiyama et al., 2005

Pteridomonas danica 36.10 Pelegri et al. 1999 0.22 Pelegri et al. 1999
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