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Carbonate sediment production in coastal
wetlands: Periphyton contributions and
diatom indicators
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Improper water management
(insufficient water supply, poor

water quality, reuse of brackish
water and bad drainage systems)
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_ A healthy soil is able to sustain the
productivity, diversity, and environmental
services of terrestrial ecosystems.
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A Baseline scenario: CO, = 300 p.p.m.; Temp = 0°C; RSLR =2 mm yr?!
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B: High range emissions scenario CO, = 900 p.p.m.; Temp = +3°C; RSLR =8 mm yr*!
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1. Does high periphyton mineral
oroduction create marl (inorganic)

sediment elevation?

2. Do diatoms indicate periphyton
mineral production rates?
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Periphyton — a microscopic village
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* CCMs (CO2 Concentrating
Mechanisms) - include enzymes
PEPC and PEPCK that are involved in
the primary inorganic carbon fixation
steps during photosynthesis

RuBisCO (Ribulose 1,5-
bisphosphate carboxylase-
oxygenase) — a carboxylating
enzyme that fixes carbon derived
from atmospheric CO2 as part of the
Calvin-Benson cycle which leads to
production of the glucose essential
for growth in most photosynthetic
organisms

* PEPC (Phosphoenolpyruvate
Carboxylase) - PEPC is the
first carboxylating enzyme and
traps bicarbonate into a C4
carbon compound

* PEPCK (Phosphoenolpyruvate
Carboxykinase) - enzyme
converts oxaloacetate into PEP
and CO2 in gluconeogenesis,
and converts lipids to carbs

* CA (Carbonic Anhydrase) -
gene sequences have been
found to respond to CO2
concentration, uptake CO2 and
bicarbonate when low in
environment
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PCA: Principal component analysis
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NMDS: Non-metric multidimensional scaling
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TITAN: Threshold indicator taxa analysis
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Mastogloia cf. rimosa

INDICATOR: LOW MINERAL PRODUCTION
Seminavis sp05
Mastogloia cyclops
Mastogloia angusta
Melosira sp01
Cocconeis sawensis

Amphora caribaea

Nitzschia palea
Brachysira neoexilis var. 2
Fragilaria brevistriata

Synedra tabulata
Navicula salinarum
Nitzschia capitellata

Cyclotella meneghiniana

0.2 04
PERI MINERAL PRODUCTION (g/m2/d)

INDICATOR: HIGH MINERAL PRODUCTION




Future Research:

1. Can periphytic mineral production help stabilize coastal sediments in the face
of rising sea levels?

2. Can diatoms be used to assess sediment elevation risks?

3. Is freshwater restoration creating more stable and resilient ecosystems with
the increase in periphyton production?
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