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Carbonate productivity of larger foraminifera ; a review

FUNTA Kazuhiko

Abstract

Larger foraminifera is one of the most important carbonate producers in shallow-water, low-latitude reef

environments in the present day as well as the geological past.

million tens of carbonate per year.

On a global scale, reef foraminifera produce 43

This value represents about 1% of the global ocean carbeonate production and

approximately 5% of the global reef carbonate production. Eighty percent of the reef foraminiferal carbonate is

estimated to be produced by larger foraminifera. The carbonate production rate of reef foraminiferal assemblages

is in the range of 1.2-2800 g CaCO,/m*/yr, depending on the reef environment considered.

Typical carbonate

productivity of modern larger foraminiferal species ranges from 50 to 600 g CaCO,/m?/yr, with exceptional rate

above one kg CaCO,/m?/yr.

However, several of the previous estimates were obtained under some assumptions

as well as the lack of empirical evidence. Therefore, additional data based on ecological and paleoecological

studies are necessary to reassess the contribution of larger foraminifera to reef carbonate production on global and

regional scales.
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Carbonate
Foraminifera Density production Habitat Depth Location Reference
[x104m?) {g CaCOy/mfyr) (m)
Species
Heterostegina depressa 4 150 Culture 0 Persian Gull Lutze et al. (1971)
Amphistegina sp. 15 305 (512)* Rockpoel 1 Hawaii Muller (1974)
Amphistegina lessonii 3 107 Reef flat 2 Hawaii Harnoy et al. (1999)
62123 211/418 Reef slope 5/8-10  Hawaii Harney et al. (1999)
2.4 83 Reef flat algal lurf zone Green Island Yamano ef af. (2000)
Amphistegina lobifera 3 103 Reef flat 2 Hawaii Harney et al. (1999)
3.3/7 111/238 Roef slope 5/8-10 Hawaii Harney et al. (1999)
Baculogypsina sphaerulata 40-60 600 Tidepool 0 Kudaka Island Sakai and Nishihira (1981)
4.8 142 Reef flat algal turf zone Green Island Yamano el af. (2000)
Calcarina hispida 1.4 280 Reef flat algal wrf zone Green Island Yamano et al, {2000)
Archaias angulalus 5 60 (100)* Largo Sound 1 Florida Keys Hallock et al. (1986)
Cyclorbiculina compressa 0.5-0.8" 60 Harrington Sound 812 Bermuda Lutze and Weter (1980)
Amphisorus hemprichii 3 158 Halophila meadow 4 Gulf of Elat Zohary et al. (1980)
Marginopora kudakajimensis 0.4-133 5,000 Moat 1 Irabuy Island Fujita et af. (2000)
Assemblage
Amphistagina spp. and H. depressa 2-15 40-150 Reef flat and slope 5-15  Hawaii Hallock (1981b, 1984)
Benthic foraminileral assemblage 17 156 (260)* Nearshore zone <10 Hawaii Muller (1976)
0.05-0.13* 40 Inner through Outer Shalf 20-80 GBR Tudhope and Scoffin (1988)
Larger rotaliine foraminiteral assemblage 5-106 100-2,800 Reef flat <5 Palau Hallock (1981b, 1984)
3-28 50-600 Reef slope 5-20 Palau Hallock (1981h, 1984)
Larger foraminiferal assemblage <95 <359 Reef flat <3 Ishigaki Island Iryu et al. (1991)
Reef foraminiferal assemblage 30-1,000 Reef flat Worldwide Langer et al. {1997}
1.2-120 Lagoon Worldwide Langer et al. (1997)

* Numbers in parentheses include estimated production by juveniles.

** Donsity astimales for adull sizes only.
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Equation Reference

Production estimate by growth increments

P =AW, Sakai and Nishihira (1981)

Production estimate from size-specific morlality and mass weights

P=Z(ZN, D)W, Muller (1974)
P=ZZ[(Ny Nig i {W.g-W)i2] C Hallock (1881b)

P=Z(D, W) Hallock et al. (1986), Fuijita et al. (2000)
P = J{D(t) x W(t)} dt Iryu et al. (1991)

Short-cut methods for production estimate

P*= N x3.4x10*° Muller (1976), Harney et al. (1999)
P = Nz X W X (turnover rate) Lutze and Wefer (1980}
P =N an X W X (turnover rate) x C Zohary et al. (1880)

= (accumulation rate) x (carbonate sediment density) X (% wams)  Tudhope and Scoffin (1988)
P = (% 1ams)/100 X (600 or 120) Langer et al. (1997)

= (% terams)/100 X [{W 102ms)/ (4000 or 800)] x (4000 or 800) Langer et al. (1997)

* applicable onlv for the aenus Amphisteaina
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