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Abstract.   This research paper investigates the repercussions of ocean 
acidification on marine ecosystems, focusing on the sensitivity of diverse 
taxa to changing pH stages. Drawing from recent research, we discover the 
complicated interaction among climate change, contaminant accumulation, 
and atmosphere dynamics, with a particular emphasis on coastal regions 
reliant on fisheries. Through a complete assessment, we recognize 
substantial differences in sensitivity amongst calcifying taxa, highlighting 
the implications for each polar and temperate/tropical region. Furthermore, 
we propose tailored management techniques relying on distinct climate 
zones and taxonomic groups to mitigate the destructive effects of ocean 
acidification. Our sensitivity analyses monitoring of capability shifts in 
Species Sensitivity Distributions (SSDs) under preindustrial pH situations, 
underscoring the importance of historic baselines in predicting future 
influences. This paper contributes to our understanding of how ocean 
acidification threatens marine biodiversity and underscores the urgency of 
implementing efficient conservation measures.  
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1 Introduction  

Ocean acidification, is a serious effect of atmospheric carbon dioxide overabundance that 
seeps into the ocean. The ocean has taken up over 525 billion tons of CO2 from the 
atmosphere during the industrial period, which has led to a 30% rise in the acidity of the 
oceans over the previous 200 years. The marine ecosystem has not had much time to adjust 
due to the swift shift in ocean chemistry, but some species—particularly those found in 
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estuaries—are managing to do so [1]. The biological effects of acidification on the oceans 
are erratic; whereas some creatures can thrive in acidic environments, others find it difficult 
to adjust or may even become extinct. In addition, food security, tourism, fishing, 
aquaculture, and other sea-related industries will all be impacted by acidification.  When 
coupled, ocean acidification and pollution can have a substantial negative effect on marine 
ecosystems through eutrophication, reduced levels of respiration and photosynthesis, and 
increase bio toxicity of contaminants The research delves into the complex correlation 
between pollution and acidity of the oceans, and it finds that respiratory impacted by 
pollution has a greater acidifying effect on coastal waters than human-induced carbon dioxide 
absorption. Because pollutants and acidity of the oceans are related, protecting the coastal 
ecosystem is essential for reducing the danger of acidity [2]. Acidity in the oceans affects the 
natural building process known as "biological erosion" of carbonate of calcium, wherein 
chemical helps biological erosion increases with simulated OA and passive dissolution. 
Indirectly, substrate weakening—which is unaffected by OA—can promote physical 
biological erosion. Uncertainty is exacerbated by a lack of expert knowledge, experimental 
constraints, and inadequate research on erosion and environmental conditions Global trends 
show that environmental change is growing, but modifications could be less severe for 
bio orders. Additionally, variables that facilitate biological erosion reduce calcification rates, 
which is a stress factor for the durability and wellness of reefs [3]. 

 

Fig. 1. Process of Ocean-acidification [3] 

Since microorganisms are dependent on pH changes, ocean acidification—caused by rising 
atmospheric CO2—alters the carbonate chemistry in the ocean, impacting microbial 
diversity, efficiency, and the emission of trace gases in the oceans. OA has an impact on 
aquatic organisms and habitats by modifying microbial processes such as quorum sensing 
and external enzyme output. Predicting reactions is difficult, though, because our present 
knowledge is constrained by a paucity of experimental investigations. The study in [4] 
investigates the response of marine microbes to acidification of the oceans (OA) using small-
scale interactions, next generation microscopy, and functional genomics. It also looks at how 
altering the OA chemistry affects microbial activity. 
 
The acidifying of the oceans threatens food, oxygen, livelihoods, medications, and other 
resources essential to human health on a worldwide scale, impacting not just marine life but 
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also newly emergent human health problems. The research in [5] looks at how acidification 
of the oceans affects human health, specifically how it affects respiratory problems, mental 
health, malnutrition, and the growth of medical resources. It recommends mitigation and 
adaptation measures, the costs of which are probably going to be higher for people in 
socioeconomic hardship Understanding and investigating the intricacies of ocean 
acidification can aid in the modification of management tactics aimed at mitigating health 
risks and optimizing benefits. The study in [6] looks at how acidification of the oceans affects 
the emergence and growth of the sea urchin. Strongy locentrotus purpuratus, which is an 
important model organism for ecological and biological research. Between larvae developing 
under control and seawater acid treatments, researchers observed no significant variations in 
size, metabolic rate, physiological content, or gene expression; however, in vivo protein 
synthesis and ion transport rates increased. In larvae, acidification boosted ion transport and 
protein synthesis, which accounted for 84% of available ATP, as opposed to 40% for control 
treatments. Diverse ATP allocation may enhance resistance to acidification of the oceans, 
and an understanding of biological mechanisms for changing mitochondrial energy 
requirements might aid in evaluating the sublethal consequences of global change. Alaska's 
fisheries are located in waters that are changing due to global warming and acidity. Marine 
creatures that are severely impacted by OA support both conventional survival and 
commercial fishing. Prior research concentrated on damages to marine species or financial 
losses. The possible economic and social effects of ocean acidification (OA) on Alaska's 
fishing industry are evaluated in [7], taking into account social factors and patterns of reliance 
on aquatic assets. The study analyzed global ocean model hindcasts, fisheries harvest 
statistics, and demographics for shellfish, salmon, and fish in Alaska using the risk evaluation 
technique. Findings showed that areas with less income and a reliance on fishing harvest are 
most at danger. The report recommends that decision creators take OA into account while 
formulating policies as it can provide new difficulties for Alaskan communities that are 
already battling socioeconomic problems. 

2 Marine Food Webs and Fisheries 

Human communities that depend on fishery resources for food, recreation, or cultural may 
be affected by global warming, that is changing the ocean's chemistry and marine life and 
influencing the transit and dispersion of pollutants. A conceptual framework is proposed to 
show the effects of climate change on contaminant accumulation, ecosystem goods and 
services, and social and economic security for coastal populations who depend on fisheries. 
The study in [8] explores the connection between climate change and pollutants in marine 
food webs Fat-soluble persistent organic pollutants (POPs) and protein-binding methyl 
mercury may accumulate differently as a result for changes in the climate and contaminant 
interactions. As demonstrated by instances in the North eastern University Pacific Ocean, 
raised exposure to particles can lead to increased susceptibility. In order to manage the build-
up of chemical substances during climate change, ecological and food web mode ling is 
essential for making decisions. This highlights the necessity for coordinated strategies. The 
nutritional regulation patterns of ecosystems are altered by climate change and resource 
exploitation, revealing emergent characteristics. These intricate patterns in the Arctic Sea 
environment are modeled using a statistical uncertain model [9]. Based on data spanning 
more than 40 years, the model emphasizes how top-down extraction pressure has a major 
effect on fish population dynamics. Although climatic causes dominate in dynamics, hunting 
has an indirect impact on phytoplankton abundance. In the North Sea food chain, 
planktivorous organisms are essential because they set off cascade effects that affect all of 
the trophic levels. Through the simulation of intricate, long-term changes in marine 
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ecosystems, our model shows that top-down and bottom-up forces might not always conflict, 
resulting in intricate control patterns. 
 
The Arctic is moving northward due to climate change, particularly in the region known as 
the Barents Sea. This is altering the species composition and abundance, which has an effect 
on the structure of the marine food web and the ecosystem's ability to operate. According to 
the study in [10], arctic food webs are less connected and more flexible then northern food 
webs in terms of structure. Connectance is boosted in the Arctic Sea region by high 
generalism in boreal fish. Natural borders for food web modules are formed by habitats. 
Habitat couplers may promote the flow of matter and energy, leading to the spread of 
pertubation, changing the framework of the arctic marine food web, and affecting the 
structure and function of environments. 
 
The marine biota, food webs, and ecosystems are greatly threatened by microplastic trash, 
which is most prevalent in subtropical gyres and semienclosed seas. The pace of encounters 
is determined by the motility of the organisms, flexible real estate, and spatial overlap [11]. 
Microplastics can enter marine food webs by trophic transfer, ingestion, inhalation, and 
entanglement. Filter feeders are able to identify, consume, process, and reject microplastics. 
The study in [12] looked at trace metal pollution in the food chain of European sardines and 
anchovy in the Gulf of Lions, a region in the northwest Mediterranean Sea. As compared to 
sardine, anchovies had greater concentrations, smaller particle species had higher 
concentrations, and different bio accumulation of metals patterns were observed. The study's 
findings, which showed that fish had low levels of cadmium and that medium plankton size 
classes had the greatest quantities, highlight the need of an effective biological composition 
in plankton. Microplastics (MPs) were primarily fiber-shaped, blue, and made of polyester 
polymers, with an average abundance of 0.77-1.25 items/individual in the GI tract and gills 
of 11 natural species of fish and 8 wild crab species, according to a research on the subject 
[13]. There is a great deal more MP pollution in the East China Sea, which probably 
accumulates in aquatic life that are higher on the trophic level and might be useful MP 
indicator species. 

3 Effects of Acidification on Marine Microorganisms and 
Phytoplankton 

Ocean acidification has a deleterious effect for crustaceans and plankton at CO2 levels over 
1,000 μatm and 1,500 μatm, but it has a favorable effect on the quantity of bacteria found in 
Antarctic marine biota north of 60°S, according to a meta-analysis. The way the experiment 
was conducted affected how sensitive phytoplankton was to ocean acidification. At CO2 
levels above 1,000 μatm, mixed communities had lower larval deformities and implantation 
rates, as well as decreased efficiency, chlorophyll concentration, and photosynthetic health. 
Numerous aquatic organisms in the Southern Ocean may be more susceptible to ocean 
acidification, which might change how they contribute to ecosystem services, according to 
the findings in [14]. Spatial coverage, community- or ecosystem-level investigations, and 
possible adaptability require more investigation. By exposing water from Baffin Bay to pH 
imbalances, the study investigated the effects of Northern Ocean acidification on dimethyl 
sulfide patterns and phytoplankton blooms. A phytoplankton bloom with up to 7.5 µg 
chlorophyll a L−1 was observed, with Chaetoceros spp. dominating the bloom [15]. Under 
conditions of nutritional stress, the concentrations of DMSPT and DMS rose in microcosms, 
indicating diatom community reconstruction. A drop in the amount of proton were 
proportional for both DMS and chlorophyll a levels, although under high light conditions, 
DMSPT levels declined. While there is no discernible difference in chlorophyll a, 

4

E3S Web of Conferences 552, 01059 (2024)	 https://doi.org/10.1051/e3sconf/202455201059
ICMPC 2024



phytoplankton abundance, taxonomy, or DMS net levels, acidification of the oceans can 
drastically reduce algal biomass and hinder DMS generation during seasonal phytoplankton 
bloom in the Arctic, thereby altering regional climate. 
 
In both summer and winter mesocosm investigation, the study in [16] examined the effects 
of elevated dissolved carbon dioxide (CO2) on the sea's microbes, including mixing, acidity, 
and food addition. Regardless of the time of year or the amount of nutrients, the number of 
tiny plankton is greatly increased by acidification of the oceans. Winter occasionally had 
unfavorable impacts, whereas summer demonstrated strong beneficial effects. The effect of 
acidity on microorganisms is highlighted. Microbial communities are impacted with erosion 
more in acidic waters than in fruitful seas. The acidification of the oceans indicates a move 
toward medium-sized producers, which may indicate a trend toward smaller producers. 
 
A research in [17] that modeled ocean acidification under a 2100 pollution scenario found 
that modifications to ocean dissolved organic matter might have a major effect on marine 
production and respiration, which in return could have a bearing on the worldwide cycle of 
carbon. Extensive studies in a Swedish Fjord enriched mesocosms with CO2 up to 2100 
partial pressure, and 7360 different DOM formulas were tracked using ultrahigh-resolution 
mass spectrometry. Regardless of the CO2 treatment, blooms of plankton had an important 
impact on the dissolved oxygen (DOM) content and composition in each of the ten 
mesocosms that. Between CO2 levels, no discernible variations in DOM structure or content 
have been observed. The results of recent studies on the impact of CO2 on plankton 
microorganisms are contradictory.  Bifactoria mesocosm studies using Baltic waters are 
being carried out to comprehend the effects of climatic scenarios. The study in [18] 
discovered that temperatures and plankton turnover have the greatest effects on the makeup 
of bacterial communities, whereas pCO2 had the least effect [19]. Prokaryotic abundance, 
carbon output, and organic matter concentration were all somewhat impacted by temperature, 
but not pCO2The work highlights that in order to precisely identify the major influence of 
CO2 on certain bacterial groups and the accompanying organic matter breakdown processes, 
high-resolution BCC and OTU-level statistical analysis are required. 
 
High-latitude waters are predicted to be affected by ocean acidification, but little is known 
about how it may affect marine microbial ecosystems in the Antarctic. The research in [20] 
subjected the coastal marine microbial community in Prydz Bay to varying CO2 
concentrations, examining productivity tests and photo-physiological observations to 
ascertain if alterations in CO2 levels led to modifications in primary productivity, bacterial 
productivity, and phytoplankton community. CO2 levels exceeding 1140 µatm has an impact 
on the phytoplankton society's capacity to resist ocean acidification, that result in substantial 
declines in primary production, Chlorophyll an accumulation, nutrient absorption, and POM 
generation [21-24]. By down regulating carbon-concentrating mechanisms and modifying 
intracellular processes, a plant a population adapted to high CO2 environments. While gross 
microbial results did not alter in CO2 treatments, bacterial abundance did at first. Negative 
feedback on anthropogenic CO2 uptake and microbial loop efficiency might result from 
increased availability of organic matter and enhanced carbon absorption efficiency in 
plankton neighbour hoods, which could have a disruptive impact on the Antarctic food web 
and biological pump as shown in Table 1. 
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Table 1. Summary of Ocean Acidification on Marine Biota 

Study Focus CO2 
Levels 

Effects on Marine 
Life 

Area of 
Study Additional Notes 

General 
Impact (Meta-
analysis) 

> 1000 
μatm 

Deleterious for 
crustaceans and 
plankton; favorable 
for bacteria 

Antarctic, 
north of 
60°S 

Experiment methods 
affect sensitivity; Mixed 
communities show lower 
rates of larval 
deformities, efficiency, 
and photosynthesis 
health.  

Ocean 
Acidification 
in Southern 
Ocean 

- 
Increased 
susceptibility of 
aquatic organisms 

Southern 
Ocean 

Potential impact on 
ecosystem services; 
requires more 
community and 
ecosystem-level 
investigations. 

Northern 
Ocean 
Acidification 

- 

Reduced algal 
biomass and DMS 
generation, but 
increased 
chlorophyll under 
certain conditions 

Northern 
Ocean 

Impacts on DMS patterns 
and phytoplankton 
blooms observed; diatom 
community changes 
under nutritional stress. 

Mesocosm 
Study 
(Seasonal) 

- 

Increased tiny 
plankton; shifts 
toward medium-
sized producers 

General 
marine 

Acidic waters impact 
microbial communities; 
summer and winter 
studies show variable 
effects. 

Ocean 
Acidification 
Modeling 
(2100) 

- 
No significant 
changes in DOM 
structure or content 

Swedish 
Fjord 

Despite varying CO2 
levels, plankton blooms 
significantly impacted 
DOM. 

Bifactoria 
Mesocosm 
Studies 

- 

Temperature 
impacts bacterial 
communities more 
than CO2 

Baltic 
waters 

Emphasizes the need for 
high-resolution analysis 
to understand CO2's 
effects on bacterial 
groups. 

Antarctic 
Marine 
Microbial 
Ecosystems 

> 1140 
μatm 

Reduced primary 
production, nutrient 
absorption, and 
POM generation 

Prydz Bay, 
Antarctic 

CO2 impacts 
phytoplankton's ability to 
withstand acidification; 
changes in carbon-
concentrating 
mechanisms observed. 

4 Consequences for Zooplankton and Intermediate Trophic 
Levels 

The study in [25] investigates how well nutrient-phytoplankton interactions capture the 
mobility of multi-trophic plankton habitats using oceanic models and micro-scale volatility 
rather than mean-field approaches [26]. The purpose of this work is to understand how micro-
scale oscillation in pelagic may be captured using Reynold's decomposition closure approach. 
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The results show that these changes improve phytoplankton preparation for nutrient 
interactions and biomass. According to the study, phytoplankton biomass fluctuates in NP 
systems with hyperbolic, sigmoidal, and linear mortality, but it decreases in models with 
quadratic P-mortality [27-29]. Though their results are inconsistent and do not adequately 
capture the changing patterns of plankton ecosystems, NPZ models validate sophisticated 
hypotheses independent of mortality rate [30]. With an emphasis on ecosystem components 
and species, the study in [31-35] investigates energy and matter flows in the North Ionic Sea. 
It makes use of 58 functional groups to suggest how large-scale oceanic shifts might affect 
trophic architecture and food webs. Different consumption fluxes from deep faunal 
community’s result from the nutrition condition of pelagic and shelf faunal populations being 
affected by BiOS-induced temporal variations [36]. The Salento area supports pelagic 
production during tropical times, while undersea canyons regulate Calabrian food webs.  
Bathyal community pairs are made up of benthic species [37]. 
 
Freshwater eutrophication and temperature rise can boost lake output at the expense of the 
quality of the nutritional web, impacting fish, zooplankton, and plankton groups via 
cyanobacteria blooms [38]. The investigation in [39] examined alterations in ω-3 and ω-6 
polyunsaturated fatty acids (PUFA) in phytoplankton and consumers across various trophic 
levels, demonstrating a substantial impact of lake trophic status on community structures. 
Cyanobacteria bloomed throughout the summer in eutrophic lakes that were eutrophicated 
by agriculture, but mesotrophic lakes occasionally possessed an abundance of cyanobacteria 
[40]. Differences in the populations of phytoplankton led to a greater seston content. The 
research discovered that whereas planktivorous juvenile fish, such as perch and roach, retain 
DHA effectively, herbivorous zooplankton, such as Daphnia and Bosmina, had greater EPA 
and DHA level in nutrient-poo lakes [41-43]. Plankton is and the number of fish are 
influenced by cyano blooming, which reduces the nutrient content of seston and zooplankton 
but is lessened at the upper trophic level [44]. 
 
Utilizing isotopes that are stable in size-fractionated mesozooplankton, [45] investigates the 
trophic group within zooplankton communities, concentrating on two biomass proxies 
associated with trophic transfer efficiency (TEThe study examined biomass size spectra and 
the ratio of phytoplankton to zooplankton biomass in four different locations and found that 
the aforementioned ecosystems varied dramatically in terms of isotopic baselines [46]. The 
source δ15N values of CRD/CCE were high, whereas those of EqP and NPSG were different. 
Trophic disparities revealed that an eqp and NPSG had the largest, while CCE had the lowest. 
With comparable TE patterns in all three ecological systems, EqP was found to be the least 
effective environment. Additionally, production and food chain length continue to be 
inversely correlated [47-48]. 
 
Under the impact in Table 2 of carbon flows, sea plankton constitute a diversified group that 
consumes in marine food webs. Absorption, egestion, respiration, excretion, and growth 
processes are how they deal with food consumption. Global carbon fluxes are susceptible to 
ambiguities in trophic structure, but are additionally affected by mesozooplankton respiration 
requirements and microzooplankton grazing [49]. Key species will be impacted and the 
marine carbon metabolism is predicted to shift due to climate change. 

 

 

 

 

7

E3S Web of Conferences 552, 01059 (2024)	 https://doi.org/10.1051/e3sconf/202455201059
ICMPC 2024



Table 2. Observations of Aquatic Ecosystems: An Overview 

Objective Methodology Key Findings Ecological Impact Study Area 

Investigate 
nutrient-

phytoplankton 
interactions 

Oceanic 
models, 

Reynold's 
decomposition 

Improved 
phytoplankton 

nutrient 
interactions; 

fluctuating biomass 
with different 

mortality models 

Highlights the 
complexity of 

capturing plankton 
ecosystem changes 

Multi-
trophic 

plankton 
habitats 

Examine energy 
and matter flows 

Ecosystem 
modeling, 58 

functional 
groups 

Large-scale shifts 
affect trophic 

architecture; BiOS-
induced variations 

impact faunal 
populations 

Suggests dynamic 
responses in food 
webs and trophic 

structures to 
oceanic shifts 

North Ionic 
Sea 

Study ω-3 and 
ω-6 PUFA 

changes in lake 
ecosystems 

Analysis of 
PUFA in 

trophic levels 

Eutrophication and 
temperature affect 

community 
structures; 

cyanobacteria 
blooms impact 
nutrient content 

Indicates the 
influence of 

environmental 
changes on 

nutritional web 
quality 

Freshwater 
lakes 

Investigate 
trophic groups 
in zooplankton 
communities 

Stable isotope 
analysis 

Biomass size 
spectra and TE vary 

across locations; 
trophic disparities 

identified 

Suggests 
alterations in 

trophic transfer 
efficiency and 

potential shifts in 
marine carbon 

metabolism 

Various 
marine 

locations 

 

5 Responses of Predatory Species and Keystone Marine Animals 
Using an exclusive definition and a novel functional indicator of keystoneness generated 
from environmental simulation, this study finds keystone species for the conservation of 
marine biodiversity. The effect and biomass contributions to key species indices were 
balanced utilizing ranked correlation tests and a hierarchical tree. The greatest number of 
models was found in the chosen index. By categorizing species based to their keystoneness 
projections, the study in assessed the shortcomings of current keystone species criteria and 
made it possible to quantitatively identify prospective keystone species in 101 simulated food 
webs. The study uses an established method for modeling to look at two key species: whales 
with teeth and cartilaginous fishes. It applies to marine food webs and takes account of human 
influences on keystone species. 
 
There hasn't been much writing in modern times about the keystone species idea, which was 
developed half a century ago. A list of twenty-three keystone animal species was compiled, 
which were categorized into five archetypes according to taxonomic class, trophic level, body 
size, and role. A wide range of keystone species with different ecological processes have 
been identified by researchers, underscoring the need for more study to define keystone status 
and improve the quality of the evidence supporting it. More rigorously identifying keystones 
can improve the body of knowledge and guide actions to save endangered species and the 
effects they have on ecosystems. 
Although keystone species are essential to biodiversity, little is known about their senses. 
The research work in  shows the chemosensory underpinnings of the top-down directed 
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trophic cycle that sea stars use to prey on mussels. An orthologue of KEYSTONEIN, which 
is present in mussels, binds to chemosensory receptors on tube feet. It is 87% or 98% 
homologous to a calcium-binding protein found in M. edulis's shell matrix. These three 
molecules belong to the C1qDC protein family and form a close cluster. An immunological 
and biomineralization molecule called keystonein has developed ancestrally and is currently 
utilized by sea stars to recognize prey, provide sensory information, support biodiversity, and 
influence community structure. Large calcareous reefs formed by the algae Clathromorphum 
nereostratum are fast disintegrating as a result of herbivore overgrazing, according to [44]. 
The loss of sea otters caused this overgrazing, which was exacerbated by ocean warming and 
acidification and increased per capita fatal grazing by 34-60Keystone predators have a major 
impact on when and how quickly climate consequences manifest in the natural world. 
 
The physical environment and interspecific interactions of species are predicted to change as 
a result of climate change, which will cause the geographical range of fiddler crabs to expand 
poleward. Utilizing indoor experiments to distinguish between abundance and species 
identification, the study investigates the effects of introducing a new species of fiddler crab 
on meiobenthic ecosystems in intertidal environments. The study in  discovered that while 
high keystone species density had a substantial influence on meiofauna total density and 
numerically dominating nematode genera density, increasing keystone species diversity had 
little effect on nematode assemblages. Research indicates that while a greater diversity of 
keystone species has no effect on prey, a higher density of species has a detrimental effect 
on the makeup of the intertidal ecosystem, simulating the consequences of range extension. 

6 Species sensitivity distributions 

The pH50 values, representing the pH at which 50% of species are impacted, variety between 
7.47 for species with slight calcification inclinations and 7.85 for those inhabiting polar areas. 
By means of the end of the century, projections recommend pH stages may range from 7.73 
to 8.02. Considerably, there are huge differences in sensitivity among strongly and slightly 
calcifying taxa (see table 3). As an example, corals, echinoderms, and mollusks inside the 
strongly calcifying category showcase influences at higher pH levels compared to slightly 
calcifying taxa like crustaceans and fishes. This impact manifests in advance and more 
unexpectedly, as evidenced with the help of steeper slopes. 

 
Table 3. Sensitivity of Taxonomic Groups to pH Changes 

Taxon group Taxon P50 (µatm) pH50 This Study 
pH50 

Strongly calcifying Cnidaria (Corals) 
Echinodermata 
Mollusca 

1003 
870 
781 

7.66 
7.78 
7.76 

7.62 
7.72 
7.74 

Slightly calcifying Crustacea 
Fishes 

2086 
632 

7.76 
7.87 

7.44 
7.54 

Moreover, even within the slightly calcifying taxa, fishes show a pH50 value corresponding 
to strongly calcifying taxa, albeit decreased as compared to previous estimates. Variations in 
sensitivity are also located between polar areas and temperate or tropical regions, with polar 
areas experiencing in advance and faster consequences. however, the duration of experiments 
does not extensively have an impact on those results. Given those disparities, distinct effect 
factors were devised for exceptional climate zones and for strongly and slightly calcifying 

9

E3S Web of Conferences 552, 01059 (2024)	 https://doi.org/10.1051/e3sconf/202455201059
ICMPC 2024



taxa. moreover, distinct characterization factors have been developed for the latter, wherein 
global fate factors suffice. 

 

 
Fig. 2. Sensitivity of Taxonomic Groups 

While the pH0 values (indicating pH levels with negligible species impact) are quite high 
(starting from 8.56 to 9.31), it is presumed that near-zero outcomes can be expected at 
preindustrial pH degrees. As a sensitivity analysis, additional Species Sensitivity 
Distributions (SSDs) were equipped, forcing pH0 to align with preindustrial pH degrees. This 
resulted in steeper slopes and higher residual standard errors, at the same time as the pH50 
values remained largely unchanged. 

7 Conclusion 

Ocean acidification poses an extensive hazard to marine ecosystems, with probably far-
reaching consequences for biodiversity and human well-being. By usage of elucidating the 
differential responses of marine taxa to changing pH levels, this studies enhances our 
capability to broaden targeted conservation strategies and sustainable management practices. 
The findings underscore the need for fast action to mitigate anthropogenic carbon emissions 
and preserve the health and resilience of our oceans. Endured research efforts are important 
to in addition resolve the complexities of ocean acidification and tell evidence-based 
coverage selections aimed at safeguarding marine biota and surroundings integrity. 
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