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1. Introduction

Marine and coastal ecosystems are hotspots for
global biogeochemical cycles, influencing both the
local and global scales (Joye et al, 2022). They are
interactive systems that incorporate humans together
with  biological and non-biological components
(Woodroffe et al, 2023). In recent years, alterations
in marine environments have been observed due to
anthropogenic mismanaged activities and climate
change, including the distribution and diversity of
aquatic organisms, including seaweeds and microalgae
(Trégarot et al.,, 2024). Marine algae absorb important
inorganic ions, including halogens and oxyanions that
drive biogeochemical cycles and indicate environmental
changes like pollution, nutrient cycling, and seawater
chemistry. Additionally, regional climate patterns can
be influenced by the halogen released from algal cells
(Rondan et al, 2024a, 2024b), and their interaction
with oxyanions can impact the health of marine water
bodies (Lan et al., 2024). Moreover, algal physiology,
especially  cellular ~ osmoregulation,  metabolic
processes, and ecological interactions, is impacted by
these anions (Al-Adilah et al., 2022; Chen et al., 2023;
Giordano et al, 2008). Algal proximate compositions
and bioactive compound synthesis are directly linked
to those bioaccumulated elements, including halogens
and oxyanions, present in high concentrations in
seawater (Al-Adila et al., 2020; Kupper et al., 2013).
These metabolic characteristics, coupled with the
environmental interplay, make algae a bioindicator for
marine ecological changes and pollution.

Marine algae have a well-known halogen profile,
with a realistic picture of this topic in other regions
elsewhere. A multi-technique analysis (Rondan et al.,
2024a) and a novel single analytical technique were
developed and were successful in assessing macroalgal
halogen and sulfur in Antarctic regions (Rondan et al.,
2024b). Romaris-Hortas et al. (2012) determined the
macroalgal iodine and bromine bioavailability on the
Galician coast (northwestern Spain). Edible seaweeds
in Greenland were found to bioaccumulate high levels
of iodine. The macroalgae contributed significantly to
the dietary practices of Inuit populations (Andersen
et al, 2019). Another study in the Arabian Gulf
provided baseline data on iodine and fluorine levels
from 11 common seaweed species (Al-Adila et al.,
2020). However, all these studies were restricted to
algal macrophytes. Moreover, no investigation on
algal halogen levels has been conducted in the Bay of
Bengal region of Bangladesh.

Despite the ecological and physiological significance
of algal macrophytes, previous studies were primarily
metal accumulation-centric, while the important

negative anions remain underexplored, particularly
in the context of the northern Bay of Bengal. The only
coral-bearing island in Bangladesh, St. Martin’s Island,
is a vital marine ecosystem that supports diverse
macroalgal and microalgal species (Rahman et al., 2026).
Extensive research has documented a wide range of
algal diversity on this island. Approximately 45 taxa of
green algae, including notable species Caulerpa sp. and
Cladophora sp., and additionally, 56 brown algal taxa,
including Sargassum sp., Turbinaria sp., and Spatoglossum
sp., were recorded. Moreover, 95 red algal taxa were
dominated by Gracilaria sp., Hypnea sp., and Ceramium
sp. (Aziz & Rahman, 2011). These algae form the base
of the food web and are crucial for nutrient cycling,
habitat structuring, and raw material for commercial
bioresources. However, studies investigating the chemical
composition of these algae, particularly in terms of
negative ions, remained unaddressed. This study aimed
to quantify cellular chlorine, fluorine, nitrate, and sulfate
in both macroalgae and microalgae from St. Martin’s
Island. This novel baseline data on anion concentrations
in marine algae from this region will contribute to a
better understanding of algal biochemical composition
and its implications for marine ecosystem health and
environmental monitoring.

2. Materials and methods

2.1. Study location

The investigation zone lies along the coast of
St. Martin’s Island, Bangladesh (Figure 1). This
region is enriched with diverse marine algal
flora and vibrant coral ecosystems, having high
ecological significance. The coral reef containing
St. Martin’s Island is located on the southernmost
end of Bangladesh (between 20° 34'-20° 39’ N
and 92° 18'-92° 21" E). It features a sandy, rocky
bottom and weak wave action (Islam et al., 2021).
Mean water temperature and salinity have been
reported as 27.53°C and 32.76 ppt, respectively, in
this area (Kashem et al., 2019). These environmental
conditions are favorable for both macro- and
microalgal vegetation growth. Additionally, St.
Martin’s Island contributes as a house of carbon
sequestration via a number of marine plant and
animal habitats supporting biodiversity and

regulating nutrient cycling, the impact of which
extends to the Bay of Bengal. Moreover, this area
infuses US$33.6 million into the local economy each
year (Sultana et al., 2018). The environmental and
economic attributes make this sole coral island of
Bangladesh a crucial area for investigation.
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2.2.Sample collection, identification and

preparation

Sampling stations were chosen to encompass all
the available algae along the coast of St. Martin's
Island during post-monsoon (November). Algal
specimens were collected following Al-Adila et al.
(2020) during the ebb tide phase from supratidal to
subtidal zones. To minimize contamination, nitrile
gloves and pre-cleaned stainless plastic tools were
used. Each sample was collected into a separate
sterile plastic bag. Free-floating specimens were
carefully separated from debris, while attached
algae were handpicked from rocks composed of
argillaceous  limestone, calcareous sandstone,
fossiliferous conglomerates, and coralline limestone.
On-site, samples were gently rinsed with filtered
seawater to remove sand, epiphytes, and other
debris. Subsequently, the fresh samples were frozen,

providing external ice cube support, brought to the
lab, and then given three further washes through
deionized water. Samples were immediately frozen
at —20°C to prevent chemical changes before
analysis.

This study represents an initial baseline report
of a halogen-focused assessment of algae from St.
Martin’s Island, Bangladesh. Algal communities on
the island occur in narrow, patchy belts restricted by
tidal exposure and reef topography. The sampling
design targeted ecological coverage of locally
available species during a single well-defined period
rather than seasonal or spatial replication due to
the short post-monsoon collection window and
limited accessibility during ebb tide. This approach
provides an initial baseline inventory but does not
capture temporal variability or within-species spatial
variation, which are acknowledged as limitations of
the present dataset.
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The identification and taxonomic description of the
collected seaweed species were done by consulting
standard literature (Borowitzka, 2002; Islam, 1976;
Prud’homme van Reine & Torno, 2002; Starmach
et al, 1966). Morphological features, including
thallus structure, reproductive organs, and filament
arrangement, were examined; microscopes were used
for microalgal species, and a magnifying glass was
used for macroalgae. Representative images were
taken to document morphology. Biomass of eight algal
species (Supplementary Fig. 1), namely, L. confervoides
Ag., C. echinus (Bias.) Kg., C. patentiramea (Mont.) Kg.,
Halimeda opuntia (L.) Lamx., Padina tenuis (C. Agardh)
Bory, Sargassum flavicans J. Ag., Ceramium fastigeatum
Harvey, and H. boergesenii Tak. Tanaka, were carefully
separated and air-dried at ambient temperature
(~25°C) after thawing to preserve halogen content.
The dried biomass of each individual species was
ground separately into a fine powder using a mortar
and pestle, which was thoroughly cleaned between
species to avoid cross-contamination. Approximately
1 g of the ground powdered sample was measured
through analytical balance (precision £0.1 mg) and was
transferred to a 15 mL centrifuge tube; to it 10 mL of
deionized water was added. The mixture was vortexed
at medium speed (~2000 rpm) for 5 min vigorously
to ensure thorough mixing. For the next 30 min,
samples were sonicated in an ultrasonic bath (40 kHz,
25°C) to facilitate ion release into the aqueous phase.
Eventually, the samples were centrifuged (5000 rpm)
for 10 min at 4°C. It helped in the separation of solid
residue. The algal water extract (supernatant) was
collected and filtered through a pre-rinsed 0.45
pm PVDF syringe filter (Millex-HV; MilliporeSigma,
Burlington, MA, USA), with separate filters for each
sample to prevent cross-contamination.

2.3. Reagents

All reagents were of ion chromatography (IC) grade.
The mobile phase salts, sodium carbonate (Na,CO,)
and sodium bicarbonate (NaHCO,), ensured a minimal
ionic background. Ultrapure water (18.2 MQ-.cm)
was used for all preparations. All standards, working
solutions, and eluents were freshly prepared and
filtered through 0.45 um PVDF membranes (Millex HV)
before use.

2.4 Halogen and oxyanion level determination

Anion concentrations (F-, Cl, NO;, SO,*) in
algal extracts were quantified using IC on a Thermo
Scientific Dionex 1CS-1100 system (Thermo Fisher
Scientific Inc., Massachusetts, U.S.A.) equipped with a

quaternary pump, an autosampler (25 pL loop), a 30°C
thermostatted column compartment, and suppressed
conductivity detection. Separation was achieved using
a Dionex lonPac™ AS22 analytical column (4 x 250 mm)
and an AG22 guard column (4 x 50 mm), following the
manufacturer-recommended operating conditions
(TFS, 2014).

Extracts were diluted 1:10 in ultrapure water to
reduce matrix load and ensure that analyte levels
remained within the calibration range. The diluted
extracts were clear and particle-free and were injected
at a volume of 10 pL using the 25 pL loop. The system
was equilibrated for 20 min with the carbonate eluent
before the first run, and the conductivity detector
operated within a range of 0-50 pS.

The eluent consisted of 4.5 mM Na,CO; and 1.4 mM
NaHCO;, filtered through a 0.22 ym membrane and
degassed by vacuum aspiration. Fresh eluent was
prepared every 48 hr and delivered at a flow rate
of 1.2 mL - min~'. Suppression was performed using
an ASRS™ 300 suppressor (Thermo Fisher Scientific,
Waltham, MA, USA) operated at 50 mA in external
water mode, with suppressor water supplied at 5 mL -
min~' (Jackson, 2000).

The total runtime per analysis was 15 min, with
typical retention times of 2.5 min (F), 4.5 min
(Cl), 6.5 min (NO57), and 8.0 min (SO,*). A 5-min
re-equilibration step between injections was used
to maintain retention-time consistency and baseline
stability.

IC was selected because it provides reliable
separation and quantification of water-soluble
inorganic anions at low concentrations and small
injection volumes, which fits the limited algal
biomass available in this study (Jackson, 2000). The
extraction with deionized water was used to target
the physiologically accessible fraction rather than
the total halogen content (Gémez-Orddnez et al.,
2010). This approach allowed consistent recovery of
chloride, fluoride, nitrate, and sulfate without the
need for complex digestion steps, making the method
appropriate for the exploratory nature of the analysis.

2.5. Analytical quality control, calibration, and
performance

A certified multi-anion stock solution (Thermo
Scientific Dionex Seven Anion Standard I, 1000 mg -
" each anion) was used to prepare working standards.
Calibration standards were prepared in ultrapure
water at 0.1, 0.25, 0.5, 1.0, 2.5, and 5.0 mg - L™ for F,
Cl, NOs~, and SO,* using Class A volumetric flasks
and calibrated micropipettes. External calibration
curves were generated by plotting peak area against
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concentration, showing linearity across the full range
(R? = 0.999).

Calibration verification used an independent
2.0 mg - L' checkpoint standard injected at the start
and end of each batch. A deviation greater than +5%
triggered rejection and reanalysis of the batch. Sample
quantification was performed using Chromeleon
software (version 6.8) with automatic integration,
baseline correction, and retention-time confirmation
within £0.1 min of standards.

Quality-control measures included the injection
of an instrument blank and the 2.0 mg - L' standard
after every 10 samples to monitor detector drift and
contamination. Runs were repeated if blank signals
exceeded baseline +3 x SD (standard deviation) or if
the QC (quality control) standard deviated by more
than +5%. The chromatographic conditions used
during calibration matched those established during
method validation to ensure consistency.

2.6. Method validation

Method validation was carried out to ensure that
the ion chromatographic measurements remained
accurate, precise, and free from contamination
throughout the experiment. Procedural blanks
prepared with fresh eluent were analyzed at the
start of each batch and after every 10 injections to
track baseline stability and any sign of carryover.
Blank values were documented for every run, and
corrections were applied when the blank exceeded
normal baseline fluctuations. If a blank showed an
unexpected rise in any target anion, the system was
flushed, the eluent was replaced, and both the blank
and the affected samples were reanalyzed to avoid
false positives.

All sample handling was done with acid-washed
Class A glassware, calibrated micropipettes, and clean
work surfaces to minimize chloride or nitrate intrusion
from the laboratory environment. Fresh gloves
were used during standard and sample preparation,
and all containers were rinsed with ultrapure water
immediately before use. These steps kept extraneous
anions low enough that blank signals stayed within the
expected noise range.

Accuracy and matrix effects were evaluated using
laboratory-fortified blanks and laboratory-fortified
matrix samples prepared at 0.5, 1.0, and 2.5 mg - L™\
Each level was analyzed in triplicate, and recoveries
between 80% and 120% were considered acceptable.
Precision was assessed through repeated injections
of a 2.0 mg - L' quality-control standard, which also
served as the calibration-verification point. Results
were required to remain within £5% of the expected

concentration. Any deviation beyond this range
triggered reinjection and, if needed, full recalibration.

External calibration standards were prepared from
the certified multi-anion stock solution at 0.1-5.0
mg - L using Class A volumetric flasks and calibrated
micropipettes. Peak areas were plotted against
concentration, producing linear calibration curves
across the full range (R? > 0.999). Analyte identity was
confirmed through retention-time agreement within
+0.1 min of the standards. Method detection limits
were determined following EPA Method 300.1 using
seven replicate injections of a 0.1 mg - L' standard.
The resulting MDLs (Method Detection Limits)
were approximately 0.01 mg - L' for F-, 0.02 mg -
L7 for CI- and NO;~, and 0.05 mg - L' for SO,*. All
chromatographic conditions used during validation
matched the conditions maintained throughout
routine analysis to ensure consistent performance of
the AS22 column and the carbonate eluent system
(Jackson, 2000).

2.7. Data treatment

The analysis focused on the water-extractable
inorganic anion fraction. This reflects the readily
available ionic pool in algal tissues and aligns to
produce a descriptive profile rather than a total
halogen inventory. Anion concentrations were
normalized to algal fresh weight (mg - mL™" FW). Due to
methodological constraints, this approach quantifies
only water-soluble inorganic anions and does not
account for organically bound halogen species.

2.8. Statistical treatment of data

The analysis was designed to be exploratory and
descriptive rather than inferential. Each species was
represented by a single prepared extract, and the
anion concentrations reflect point measurements
obtained from individual IC runs. Uncertainty was
managed through instrument quality control, blank
correction, and calibration procedures instead of
analytical replication. Comparisons among species are
therefore interpreted in a qualitative sense, focusing
on relative patterns rather than statistical testing.

3. Results and discussions

This dataset (Table 1) represents the first set of
anion measurements for these algal species from
Saint Martin’s Island, Bangladesh. Therefore, numerical
comparison with existing studies is inherently limited.
Most published work either focuses on different
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Table 1

Halogen and oxyanion profile of marine algae (mg - g~' of dry algal biomass) from St. Martin’s Island of Bangladesh

Macroalgae Brown algae P. tenuis
S. flavicans
Green algae H. opuntia
Red algae H. boergesenii
Microalgae Green algae C. echinus
C. patentiramea
Cyanophyta L. confervoides
Red algae C. fastigiatum

species, or the taxonomy does not match even at the
genus level, and the available data rarely report the
same suite of anions. Therefore, instead of numerical
anchor comparisons, the interpretation relies on
broader trends and patterns of halogen uptake in the
local algal species combined with the influence of local
biogeochemistry.

This pattern reflects the natural chemistry of
seawater around Saint Martin Island, where chloride
is overwhelmingly dominant, and fluoride occurs only
in trace amounts. Sulfate is also naturally abundant
in marine water, whereas nitrate remains relatively
limited in oligotrophic reef settings (Pilson, 2012). The
distribution of the ions in the algae (Supplementary
Figs. 2-9), therefore, aligns with what is expected in a
coral-associated, oligotrophic setting.

The two brown algae showed contrasting
patterns. P. tenuis contained 10.22 mg - g™' of chloride
and 21.35 mg - g of sulfate, which appeared
elevated compared with the other species in this
dataset. Notably. The elevated sulfate likely reflects
its need for sulfated polysaccharides that support
photoprotection and oxidative stress management,
a trait often seen in Padina sp. in high-light, shallow
reef habitats (Wang et al., 2023). Fluoride and nitrate
were below the level of detection in the algae.
The absence of fluoride and nitrate is either the
consequence of restricted environmental availability
or a selective accumulation mechanism. S. flavicans,
in contrast, accumulated all four ions (7.22 mg - g*1
of chloride, 0.04 mg - g™ of fluoride, 6.33 mg - g™
of sulfate, and 0.24 mg - g~' of nitrate), suggesting a
broad physiological capacity to use whatever anions
are available in the surrounding water.

H. opuntia, a calcifying green macro-algae,
contained chloride (4.25 mg - g*’), sulfate (2.88 mg -
g™), and nitrate (0.32 mg - g™') but no fluoride. This
species forms a calcium carbonate structure, and in

3 www.oandhs.ug.edu.pl

10.22
7.22
4.25
3.83
4.1

11.18
5.86

23.94

21.35
0.04 6.33 0.24
= 2.88 0.32
0.22 3.01 0.22
= 2.88 0.32
- 11.79 =
0.1 3.93 0.06
= 7.98 0.24

the local reef setting, its calcium carbonate matrix
can bind fluoride into insoluble CaF,, reducing
free fluoride in the tissue, which might explain the
absence of detectable F~ by forming insoluble CaF,
(Castro-Sanguino et al., 2020).

From the red algal group, Hy. boergesenii contained
all the anions. It demonstrated 3.83 mg - g™ of chloride,
0.22 mg - g™ of fluoride, 3.01 mg - g™ of sulfate, and
0.22 mg - g™ of nitrate. Notably, fluoride appeared
more concentrated in this species than in the rest. In
the context of Saint Martin Island, this suggests that
this species is able to retain a slightly greater share of
the available fluoride.

Two species from the microalgal Chlorophyta were
analyzed. C. echinus contained 4.10 mg - g~' of chloride,
2.88 mg - g of sulfate, and 0.32 mg - g' of nitrate;
however, fluoride was below the limit of detection.
Additionally, C. patentiramea from the same genus
displayed the highest chloride concentration among
the green algae at 11.18 mg - g™, along with 11.79 mg -
g*1 of sulfate; however, fluoride and nitrate were not
detected. The shared absence of fluoride in both
species reflects low fluoride bioavailability around
Saint Martin Island. Green microalgae are also known
to rely on membrane structures that limit the passive
movement of certain anions, which may further reduce
fluoride retention (Pitre et al., 2014). In this dataset,
the pattern most likely reflects the combination
of environmental scarcity and the characteristic
ion-handling properties of these Chlorophyta species.

L. confervoides from the Cyanophyta group had
5.86 mg - g~ of chloride, 0.10 mg - g™ of fluoride,
3.93 mg - g' of sulfate, and 0.06 mg - g~' of nitrate.
Notably, Cyanophyta are sensitive to fluorides
(Kanad et al., 2000) and are the only species found to
accumulate fluoride amongst microalgae in this study.
Moreover, the nitrogen fixation characteristics of
Lyngbya can reduce the nitrate dependency, resulting

Journal owner: Faculty of Oceanography and Geography, University of Gdarnsk, Poland
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in lower nitrate ion accumulation in typical coastal
conditions. (Zehr, 2011).

C. fastigiatum from red microalgae stood out with
a notably higher chloride (23.94 mg - g7') level relative
to the others, along with 798 mg - g™' of sulfate and
0.24 mg - g~ of nitrate. Fluoride was not detected
in the species. This strong chloride accumulation
is consistent with the species’ need to regulate
its internal osmotic balance in a coastal area like
southeastern Bangladesh, where salinity fluctuates
with tidal mixing and seasonal freshwater discharge.
(van Ginneken, 2018).

The consistent presence of chloride and sulfate
in every macroalgal and microalgal species reflects
their steady availability in the waters around St.
Martin’s Island. In contrast, the irregular accumulation
of fluoride and nitrate mirrors their limited presence
in this small coral-bearing island system, as well as
species-specific uptake strategies. These differences
shape how each alga grows and competes under
local conditions, and together they contribute to the
broader community structure found along the reef
flats and lagoonal margins of St. Martin’s.

Elevated chloride in coastal waters can disrupt
fish egg swelling and early development (Lawson &
Jackson, 2024), which is particularly relevant for St.
Martin's Island, where many reef-associated juveniles
rely on stable nearshore conditions. The chloride
absorbed by both macroalgae and microalgae in this
study offers an early signal of such shifts because
these species tend to respond quickly to changes in
the island’s shallow, tide-influenced waters. Sulfate
levels in the algae also reflect local sulfate reduction
potential, a key step in biogeochemical cycling that
shapes the mobility and toxicity of heavy metals in
this coral-bearing environment; the organic matter
produced by algae can support sulfate-reducing
bacteria in driving this process (Ayala-Parra et al.,
2016). Fluoride was detected in only a few species,
which points to its limited availability around the
island. Measuring fluoride in algal tissue can help
identify pockets of contamination and provide an
early warning of chemical disturbances since algal
communities react rapidly to changes in water
chemistry (Sen et al, 2013). Nitrate remained low
across all samples, yet its presence still matters because
elevated nitrate around the island has the potential to
fuel nuisance algal blooms that can affect local biota if
not monitored and managed (Wang et al., 2020). Taken
together, these anion patterns illustrate how algae
integrate local environmental signals and can serve as
useful indicators for understanding and safeguarding
the ecosystem health of St. Martin’s Island.

It is important to consider the nature of the
sample preparation and analytical design. The use
of deionized water targeted only the readily soluble
ionic fraction, while iodine and bromine often occur
in organically bound forms that aqueous extraction
does not efficiently release (Al-Adilah et al, 2022;
Klpper et al., 2013). These undissolved fractions were
outside the scope of the current work and therefore
not detected. Each species was represented by a
single extract and a single IC run, consistent with the
exploratory framework of this study. The values reflect
point measurements of the water-extractable fraction
under controlled conditions. Even without inferential
statistics, the patterns observed across chloride,
sulfate, fluoride, and nitrate provide a first description
of the physiologically accessible ionic forms present in
the algal biomass.

4, Conclusions

This study offers the first baseline view of
cellular halogens and oxyanions in the macro-
and microalgae of St. Martin’s Island, an area of
ecological and economic value in the North Bay of
Bengal. Chloride and sulfate appeared consistently
across all species, which aligns with their central
roles in algal physiology and the chemistry of the
island’s waters. In contrast, the limited presence of
fluoride and nitrate reflects both their restricted
availability in this coral-associated setting and
the species-specific uptake patterns observed in
the local flora. These results add the first regional
dataset on algal halogen and oxyanion composition
from this island with simultaneous limitations and
boundaries. The sampling design was tailored
to document a first inventory using the species
available during the post-monsoon period, when
algal abundance is highest. Consequently, the
research does not capture seasonal shifts or finer
spatial variability within species. It reflects the
exploratory nature of the dataset rather than a
gap in analytical rigor. Even within this scope,
the findings provide a useful foundation for
environmental assessment and for understanding
how local algae interact with the ion-rich waters
around the island. Future studies can build on this
by incorporating seasonal sampling, broader spatial
coverage, and extraction methods that resolve both
inorganic and organically bound halogens, including
iodine and bromine, to complete the halogen
profile and offer a more comprehensive biochemical
picture of the region’s algal communities.
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Supplementary Material

Figure S1
Algal species collected in this study: (A) P. tenuis (C. Agardh) Bory (B) S. flavicans J. Ag. (C) H. opuntia (L) Lamx.
(D) H. boergesenii Tak. Tanaka (E) C. echinus (Bias.) Kg. (F) C. patentiramea (Mont.) Kg. (G) L. confervoides Ag.

(H) C. fastigeatum Harvey.

<Chromatogram>
mV
4 Q Detector
i : .
1 8
10|
5_.
0; /\r‘\J
1 ' 4 ¥ Y | v ¥ * ¥ I * 4 v d T * X v g 1 ¥ v v »
0 5 10 15 20 25
min
<Peak Table>
D or A
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 4.225 325160 16138 51.088 | mg/L \ CL
2 11.659 544268 12424 106.758 | mg/L S04
Total 869428 28562
Figure S2

IC-chromatogram of P. tennuis. IC, ion chromatography.
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Figure S3
IC-chromatogram of S. flavicans. IC, ion chromatography.
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Figure S4

IC chromatogram of H. opuntia. IC, ion chromatography.
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Figure S5
IC chromatogram of H. boergesenii. IC, ion chromatography.
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Figure S6

IC chromatogram of C. echinus. IC, ion chromatography.
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Figure S7
IC chromatogram of C. patentiramea. IC, ion chromatography.
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Figure S8

IC chromatogram of L. confervoides. IC, ion chromatography.
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Figure S9

IC chromatogram of C. fastigiatum. IC, ion chromatography.




