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Element Role
Carbon Structure of all biomolecules , energy metabolism
Nitrogen Amino acid, nucleic acids , metabolic cofactors

Phosphorus | Nucleic acids , phospholipids |, energy metabolism ( ATP )

Sulfur Amino acid ( cysteine , methionine ) metabolic cofactor ( biotin , coenzyme A )

Silicon Catalysis ( e.g. pyrurate phosphokinase ) enzyme activation

Magnesium | Photosystesis ( heme center in chlorophyll ) enzyme activation

Calcium Catalysis ( amylase ) , mitochondrial electron tranport

Iron Chlorophylisynthesis , electron tranport ,Photosystesis , Nitrogen fixation

peroxidase , catalase , nitrification

Boron Cabohydrate metabolism

Maganese Catalysis ( e.g. phosphatransferase ) , enzyme activation

Zinc Catalysis { e.g. carbonic anhydrase , caboxy peptidase )
Copper Electron transport , catalysis ( e.g., tyrosinase ) denitrification
Cobalt Vitamin B,,

Nikel Catalysis ( e.g., methanogenesis , urease )

Molybdenum | Nitrogen fixation , nitrate reduction , nitrification

Vanadium Nitrogen ( some bacteria )

.

NN : Funas (1992)
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AN : Parson et al ,(1984)
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o Plant and animals

+ Biological and
Biological chemical
processes processes
Particulate Particulate
organic Biological inorganic
phosphorus processes phosphorus
Dissolved Biological Dissolved
organic — ch:r:?ca_h! inorganic
h
phosphorus i ase phosphorus
Interactions
with other
nutrients T
sediment
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nudndge Tasenderududalilalnsiau (Hdonor) Avaunis
nCO2 + 2nH70 <—light—> n(CH,0) + nOy + nH,0
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P H acdaa v o o ol o wr - i i =
avareludn  Aanlenldiunnniae  38dedmmnisAneeandian  udatnelafimuluanin

- s ] am Ail - 1 dl ol a - d‘ n m
sranmAailgnTeinadetiesiae nmsteendiauilalldlunssusuntsvnela (respiration)

YDIRINTIR

= gl -

= Y a X 1h- 03
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NRNARTAN (gross production) TuskANARANWASIINNIIIETALAEZNTZLAUNT Metabolism Gain
duaNARgNE(net production) TAlAaIN NskaNART IFANNIIMNE lavnesnanuaNARTINLS
HAngviediausdemicana dadunanfngunitmanetennuandngnilutoeiy weu
virall (Larkum,1983)
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nmansrAunnayELla (yed, 2532 lasawivedwie ulnsiau uasWeawssa (Nipavan,

1984)

arransidninnsAn lunuotemBliun uesiNog N Wlaniinoy N)
wanluilly (NHg -N) uasveamnlugvesaslsweamn ( PO4S ) (Crossland,1983 - D'Elia,1977
Kinsey and Davies, 1979 : Odum and Odum,1955 : Pilson and Betzer,1973: Wiebe et.al, 1975)
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( widatnilu TulasnFuesnansedns)
anuAAN @1997M7 HANE
T Tulmav wanTuitly noanm
Canton Atoll 002-24 0.09-1.30 0.03 - 0.45 Smith & Henderson
lagoon (1973 )
Enewetok Atoll
- off shore 0.02 0.03 Smith & Joke
(1955 )
- reef 1 0.06 - 1.0 0.26 - 0.64 Odum & Odum
(1955)
- reef 2 0.08-03 0.20-0.29 Webb et al { 1975 )
- reef 3 0.11-017 024-029 017 Johannes et al
| (1972)

- lagoon 0.07 0.28 Webb et al ( 1975 )
Fanning Atoll 0.48 - 1.98 Krasnick { 1973 )
Tarawa Atoll 005-26 0.36 0.05 - 0.38 Johanneset al

(1979)
Lizard lIslands Crossland & Barnes
- offore 0.54 0.14 0.32 0.25 {1983 )
- windward reef 022 -1.02 0.11-017 0.22-026 022-03 N
- lagoon 0.59 - 0.82 017 025-0.34 0.18-0.24 "
- leeward reef 054 - 0.58 0.07-0.14 0.23-0.38 0.15-0.23 =
Abrolhos Islands 0.79 - 517 0.01 - 0:50 007-11.0 0.16-2.92 Crossland & Barnes
(1983 )
fisin * Crossland, 1983
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N5O
A3
NO N,
P4
NO3 mg— NO, —> NTIIVZ i aminaacids

. soluble organic N pool
NITROGEN : + bound soluble organic N

Particulate organic nitrogen
( PON )

PO; =g— R - POy =w—= PO'VPh_OSr}iate

Soluble organics P pool
+ bound organic P

N

Particulate organic phosphate
{ POP)

PHOSPHORUS :

77 1.4 wamsniswldsupluesaisemsiulnsiaunaseanefaluwualymi

( 97 : Crossland, 1983 )
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Gross Community
amu'ﬁ production Respiration P/R ::J:ﬁnh"}
g Cnr\.z\n;1 g Cn"lqyr'l
Hawaiian coral reef 7300 12370 059 | Gordon & Kelly ( 1962 )
Coconut Island
Fringing coral reef 2427 2200 1.1 Kohn & Helfrich { 1957 )
Eniwetok Atoll , Marshall Is. 4200 4200 1.0 | Odum & Odum ( 1955 )
El. Mario reef , Puertorico 4450 4100 1Y Burkhold & Rivero
(1959 )
Atoll Marshall Island Qasim & Sankaranayana
Kavaratti lagoon 4715 3482 1:3 (1970)
Laccadives
Bemini lagoon , British 319 205 15 Odum & Hoskin (1958)
Turrtle grass bed 3880 2740 14 Odum ( 1957 )
Long Key , Florida
Turtle grass bed 980 1290 0.8 Burkhold& Rivero (1959)
West La Gata reef
turtle grass bed 1350 1500 09 Burkhold& Rivero (1959)
Isla Magueyes , Puertorico
One Tree Island , lagoon reef 1387 1314 1.1 Kinsey ( 1972 )
Eniwetok Atoll
- Agal flat 4234 2190 1.9 Smith & Marsh (1973)
- coral agal flat 2190 2190 1.0 “
- windward reef flat 3285 2190 15 Smith (1974)
- Agal flat 5329 2190 24 #
Guam
- reef flat 6900 2600 2.6 Marsh (1974)

Fun - Lewis, (1977)
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Weamnaziudadouiufnueaaniluimzialassay  (ambient water] (Attkinson,1987)
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