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Abstract

Soils across Delta State, Nigeria made up of derived
savanna, rainforest, and hydric wetlands, have been
characterized agronomical, while indigenous
material traditions of the Igbo, Isoko, Ibibio, and
Urhobo peoples have been documented without
geochemical grounding (Ali, 2011; Anderson &
Peek, 2002). Ecological ethics and the SDGs
provide normative frameworks for sustainable
consumption, yet their application to artistic
material choice remains under-theorized. This
integrative review synthesizes physiochemical soil
data with indigenous material knowledge and
ecological ethics to establish a foundation for
sustainable artistic practice in the Niger Delta. An
integrative review protocol synthesized 108 peer-
reviewed sources spanning soil geochemistry,
ethnography, contemporary Nigerian art, and SDG
discourse. The key findings shows that soils across
ecological zones exhibit statistically comparable
clay, silt, and sand fractions amenable to ceramic,
pigment, and  casting-mould applications.
Indigenous traditions validate these findings, yet no
prior research bridges soil science with artistic
practice. Two constructs emerge: the Soil Art
Material Index (SAMI), translating physiochemical
parameters into an artist decision-support tool, and
material provenance ethics, framing material
selection as ecological responsibility aligned with
SDGs 12, 13, 14, and 15. A scientifically informed
turn toward locally sourced earth materials can
reduce art's ecological footprint, recover indigenous
knowledge, and advance sustainable art practice in
the Global South.

Keywords:  physiochemical  characterization,
hydric soils, derived savanna, indigenous material
traditions, eco-aesthetics, Soil Art Material Index,
material provenance ethics, Sustainable
Development Goals, Niger Delta, cross-disciplinary
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I.  Introduction

The soils of Delta State, Nigeria, span three
ecologically distinct yet interconnected landscapes:
the tropical lowland rainforest, the derived savanna
that punctuates it as a "vegetation of environmental
revolt," and the hydric lowlands and wetlands that
remain saturated for much of the year. These soils
have traditionally been studied through the lens of
agronomic science through their pH, organic carbon
content, and mineral composition measured to
assess fertility and arable potential. Recent work has
demonstrated that soils across these landscape types
exhibit statistically significant similarities in key
fertility —parameters (Simeon et al., 2019),
challenging the marginalization of derived savanna
and wetland terrains as idle or unproductive
landscapes. As Keesstra et al. (2016) have argued,
soil science is fundamental to the realization of the
United Nations Sustainable Development Goals
(SDGs).

Parallel to this tradition, a rich body of
scholarship has documented the indigenous material
cultures of the Niger Delta. The pottery traditions of
the Igbo, Isoko, Ibibio, and Urhobo peoples
represent centuries of material intelligence: the
selection of specific clay bodies, the preparation of
natural pigments from iron-rich laterites, and the use
of earth-based materials in mud sculpture and ritual
objects (Ali, 2014; Peek, 1980). Contemporary
Nigerian artists have increasingly drawn upon these
traditions, turning toward locally sourced clays,
raffia, and natural dyes as acts of cultural recovery
and material innovation (Onwuakpa&Ononeme,
2016). The landmark volume by Anderson & Peek
(2002) on arts and environment of the Niger Delta
remains the definitive survey of this terrain, while
Ojaide&Ojaruega (2021) have reaffirmed the
centrality of material culture to the region's
expressive identity. Yet a striking lacuna persists: no
study has systematically bridged the geochemical
characterization of Delta State's soils with their
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functional potential as artistic materials. Soil
scientists have stopped at mineralogy; art discourse
has stopped at aesthetics.

This  disciplinary  separation  carries
ecological consequences. Atubi and
Edewor(2026)has argued that ecological ethics,
framed through SDG 12 (Responsible Consumption
and Production), SDG 13 (Climate Action), SDG 14
(Life below Water), and SDG 15 (Life on Land),
must guide human interaction with the biosphere.
When imported art materials carry carbon footprints
and extractive supply chains, the choice of material
becomes an ethical act (Bengtsson et al., 2018). A
scientifically informed turn toward locally sourced
earth materials could reduce art's ecological
footprint while recovering indigenous knowledge
systems. The discourse on eco-aesthetics, as
articulated by Demos (2013), provides a theoretical
vocabulary for this convergence, yet it has rarely
been grounded in the specific geochemical realities
of a particular region. Athayde et al. (2017) have
demonstrated, in an Amazonian context, that
reconnecting art and science through indigenous
knowledge can advance sustainability, a precedent
with clear implications for the Niger Delta.

The present integrative review addresses
this threefold gap: between soil science and art
practice, between indigenous material traditions and
sustainability discourse, and between ecological
ethics and the material choices of working artists in
Delta State.This review is organized around two
interrelated research questions. First, to what extent
can the physiochemical characterization of Delta
State's savanna, rainforest, and wetland soils inform
the selection and application of local earth materials
for ceramics, natural pigments, textile mordanting,
and casting moulds? Second, what ethical
framework, grounded in the SDGs and ecological
ethics, should govern the transition from imported
art materials to locally sourced alternatives, and how
might such a framework honour both environmental
sustainability and indigenous material knowledge?

The significance of this review is both
conceptual and practical. Conceptually, it introduces
two synthesizing constructs: the Soil Art Material
Index (SAMI), a decision-support tool adapted from
soil fertility frameworks for use by artists and
ceramists, and material provenance ethics, a
normative framework positioning artistic material
choice as an act of ecological responsibility.
Practically, it offers the first systematic mapping of
Delta State's geochemical landscape onto a material
palette for creative practitioners, contributing to the
emerging discourse on sustainable art practice in the
Global South.

The paper proceeds in six further sections.
Section 2 outlines the integrative review
methodology. Section 3 synthesizes geochemical
evidence from savanna, rainforest, and wetland
studies. Section 4 examines indigenous material
traditions and their contemporary artistic extensions.
Section 5 develops the ecological ethics framework.
Section 6, the integrative synthesis, brings these
strands together through SAMI and material
provenance ethics. A discussion and conclusion
complete the article.

Methodology: Integrative Review Protocol
Thematic Organization and Synthesis
Framework

Thematic organization proceeded through
iterative constant comparison. All sources were
coded into five thematic domains matching the
search foci, with attention to conceptual linkages
and gaps at their intersections. The synthesis
framework adopted a convergent model in which
geochemical viability, artistic material performance,
and ecological ethics are treated as mutually
informing dimensions. Central to this framework is
the Soil Art Material Index (SAMI), adapted from
the Soil Fertility Index developed in the author's
prior empirical work, translating physiochemical
parameters into a practical suitability schema for
ceramic, pigment, and casting applications. This
tripartite framework enabled the review to move
beyond descriptive synthesis toward a novel
construct of material provenance ethics thus
positioning artistic material choice as
simultaneously an aesthetic, geochemical, and
ethical decision aligned with SDG targets.

Geochemical  Foundations:
Profiles across Ecological Zones
Rigorous physiochemical characterization is
the indispensable foundation for linking Delta
State's soil landscapes to artistic material practice.
Prior baseline research provides this foundation
through systematic statistical analysis of soils across
three ecological zones which are derived savanna,
rainforest, and fallow landscapes spanning Delta
North, Delta Central, and Delta South (Edewor,
2021). That study analyzed ninety soil samples
(thirty per landscape type) for thirteen parameters:
pH, organic carbon (OC), total nitrogen, available
phosphorus, exchangeable cations (calcium,
magnesium, potassium, sodium), exchangeable
acidity, particle size distribution (sand, silt, clay),
and effective cation exchange capacity (ECEC).
These parameters carry direct implications for

Physiochemical
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ceramic plasticity, pigment chemistry, and casting-
mould formulation.

ANOVA results from that work reveal
statistically significant variation among landscapes
for exchangeable acidity ($p = 0.0209),
exchangeable aluminum ($p = 0.0318$), calcium ($p
= 0.004$), magnesium ($p = 0.013$), and ECEC ($p
= 0.004%). However, pH, organic carbon, total
nitrogen, available phosphorus, and all three
particle-size  fractions showed no significant
variation at $p < 0.058. This finding is
methodologically significant: while base cation
availability differs by =zone, the fundamental
physical architecture, clay, silt, and sand proportions
shares broad comparability across all three
landscapes. For the sculptor seeking locally sourced
clay or the textile artist working with mineral
mordants, material viability is not confined to a
single ecological zone.

Mean pH values across all three landscapes
ranged from 4.63 to 4.79, consistently below the
fertility threshold of 5.0-6.0. These acidic
conditions are characteristic of highly weathered
tropical soils rich in iron and aluminum oxides,
precisely the mineralogy that produces red, yellow,
and brown earth pigments of Niger Delta artistic
traditions. Mean clay content ranged from 8.73%
(rainforest) to 9.60% (derived savanna), with
individual zone measurements reaching 12.60% in
Delta South. Though modest by industrial standards,
these clay fractions, combined with appropriate
levigation and tempering, are sufficient for
earthenware production, as generations of
indigenous potters have demonstrated (Ali, 2011).

The Soil Fertility Index (SFI), a composite
metric  aggregating the thirteen parameters,
produced mean values of 11.69 (rainforest), 10.79
(derived savanna), and 11.52 (fallow). The authors
concluded that derived savanna soils possess
"comparable productive capacity for arable
farming," challenging the perception of these
landscapes as idle or marginal. The corollary for
artistic material research is immediate: if these soils
are agriculturally comparable, their material
properties may support a diversified regional palette
of ceramic clays, mineral pigments, and casting
sands drawn from multiple ecological sources.

Extending this profiling to seasonally
inundated lowlands and wetlands, a companion
study analyzed ninety soil samples from hydric
environments across the same three zones. Hydric
soils formed wunder prolonged saturation and
anaerobic conditions, have historically been
relegated to the margins of both agricultural and
material consideration (Peek, 1980). The study's

central intervention is its empirical demonstration
that such marginalization is unwarranted: nutrient
profiles and organic matter content of wetland soils
are broadly comparable to those of rainforest and
fallow landscapes.

Mean organic carbon in lowland/wetland
soils reached 2.96%, exceeding the rainforest mean
of 2.64%. Total nitrogen (0.32%) matched fallow
landscapes and exceeded rainforest values (0.29%).
Clay content averaged 9.60%, identical to derived
savanna. The SFI mean (10.79) registered within the
same functional range as upland landscapes. These
convergences support the argument that hydric soils
can serve as viable alternatives to conventional
arable lands, thereby reducing pressure on rainforest
ecosystems.

For the artist-researcher, the wetland soil
profile carries distinctive material implications.
Elevated organic matter imparts dark coloration
from grey to black, offering a natural pigment range
distinct from the iron-oxide reds and yellows of
well-drained savanna soils. The fine particle size
distribution of alluvial deposits may enhance
plasticity in ceramic applications, though the high
organic fraction requires careful firing management.
Wetland clays have been used historically by Delta
communities for pottery and wattle-and-daub
construction; the physiochemical data now provide
scientific rationale for what indigenous material
knowledge has long practiced.

The SFI aggregates thirteen physiochemical
parameters into a single composite metric for
agricultural capability. Yet these same parameters
govern soil behaviour as an artistic medium: clay
content determines plasticity and shrinkage during
firing; iron and aluminum oxide concentrations
dictate fired colour and pigment potential; sand-to-
silt ratios control casting-mould permeability;
organic matter influences working properties and
reduction-fired aesthetics; and pH mediates the
reactivity of soil-derived mordants in textile dyeing.

We propose a conceptual repurposing: the
Soil Art Material Index (SAMIs), a derivative of SFI
in which parameter weighting is recalibrated toward
artistic rather than agronomic criteria. Where SFI
prioritizes nitrogen and phosphorus availability,
largely irrelevant to ceramic or pigment
performance, SAMIs elevates clay mineralogy, iron
oxide content, particle size distribution, and organic
matter as primary determinants. The statistical
architecture remains identical: a composite index
amenable to the same ANOVA and post-hoc
comparative  testing. What changes is the
interpretive lens.
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Practical implications are substantial. Delta
South derived savanna soils recorded the highest
clay content (12.60%) and elevated available
phosphorus  (33.98 ppm). Under SFI logic,
phosphorus is a plant nutrient; under SAMIs logic,
the same phosphorus, likely bound in iron-
phosphate complexes, becomes an indicator of
mineralogical conditions favourable to certain fired
colours. Similarly, wetland soils' high organic
carbon in Delta Central (4.29%) signals strong
pigment potential for carbon-based blacks and
umbers, even as it complicates direct ceramic use
without tempering.

This repurposing finds precedent in soil
evaluation frameworks: soil quality is not absolute
but a function of intended use (Taylor, 2016). The
Sanchez et al. (1982) threshold standards against
which the baseline studies measured their samples
were calibrated for tropical agriculture; SAMIs
requires analogous standards calibrated for artistic
performance, shrinkage rates, fired strength, colour
yield, and mordant efficacy derived from empirical
testing across the same sampling framework. The
data infrastructure exists; what is needed is the
interdisciplinary will to bridge soil science and
studio practice.

SAMIs also carries an ecological ethics
dimension. By demonstrating that artistically viable
soils are distributed across savanna, rainforest,
fallow, and wetland landscapes, it undercuts any
argument that art practice must depend on extraction
from a single ecologically sensitive zone. The SFI
data already showed that derived savanna and
wetland soils are not inferior to rainforest soils;
SAMIs extends this parity to the artistic domain.
This convergence, that material quality need not be
purchased at the cost of ecological degradation, is
the geochemical foundation upon which a
sustainable regional art practice can be built.

Indigenous Material Traditions and
Contemporary Nigerian Art Practice

The material culture of the Niger Delta is
inseparable from the soils, clays, and mineral-rich
earths that constitute its geological substrate. Across
the Isoko, Igbo, Ibibio, and Urhobo communities of
present-day Delta State, pottery traditions represent
some of the most enduring indigenous art forms,
their techniques transmitted across generations
through embodied practice. Ethnographic accounts
document a sophisticated material intelligence
embedded in these traditions: potters select specific
clay bodies based on plasticity, iron oxide content,
and firing behavior, knowledge acquired through
generations of empirical observation that parallels,

yet remains distinct from, Western soil science
taxonomies (Peek, 1980). Among the Igbo,
traditional pottery production has historically been a
gendered  practice, with  women  potters
demonstrating precise understanding of clay-sand-
temper ratios, shrinkage rates, and the relationship
between firing temperature and vessel durability
(Ali, 2011).

Mud sculpture, particularly in spiritual and
ritual contexts, constitutes a second major domain of
earth-based artistry. In the Niger Delta, mud
sculptures associated with Olokun worship and
other water-deity traditions range from naturalistic
to highly abstract forms, their rough, unglazed
surfaces registering the tactile presence of the earth
from which they were shaped. These objects are
performative, their substance embodying the
ecological relationship between communities and
wetland landscapes. Earth pigments derived from
iron-rich lateritic soils yielding ochres, reds, and
yellows, and manganese-rich alluvial deposits,
producing umbers and deep blacks, have been
central to body adornment, mural painting, and
ritual object surface treatment for centuries. The
colour palette of the region is, in a literal sense, a
geochemical palette, refined through empirical
experimentation long before laboratory-based soil
analysis.

However, these traditions have faced
sustained pressure. The introduction of industrially
manufactured alternatives of imported ceramic
glazes, synthetic pigments, acrylic paints, has
progressively  displaced  indigenous  material
knowledge systems (Onwuakpa&Ononeme, 2016).
Urbanization, the decline of apprenticeship
structures, and the devaluation of indigenous craft
within formal art education have compounded this
erosion. What is at stake is not merely the loss of
technique but the severing of a material
epistemology: a way of knowing the landscape
through artistic engagement with its elemental
substances.

The past two decades have witnessed a
significant countermovement within Nigerian
contemporary art practice. A growing number of
sculptors, ceramists, and installation artists are
deliberately  turning away from imported,
industrially processed materials toward locally
sourced clays, natural pigments, raffia, and other
indigenous substances. This turn is motivated by
intersecting concerns. For some practitioners, the
retrieval of indigenous materials represents cultural
recovery, a reclamation of precolonial aesthetic
vocabularies suppressed during the colonial
encounter and marginalized within the Western-
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centric frameworks that long dominated Nigerian art
academies. For others, the material turn is driven by
ecological consciousness: the recognition that
imported acrylics, synthetic resins, and industrially
fired ceramics carry substantial carbon footprints
and contribute to environmentally extractive modes
of artistic production.

This latter concern positions the
contemporary Nigerian studio as a site of
environmental awareness, aligning artistic practice
with broader global discourses on sustainability. As
Demos argues, contemporary artists working at the
intersection of aesthetics and environmental crisis
are not merely representing ecological degradation
but actively intervening in the material economies
that produce it (Demos, 2013). In the Delta State
context, where petroleum extraction has produced
catastrophic environmental degradation, the choice
to work with local earth materials carries particular
symbolic weight: it asserts an alternative
relationship to the land, grounded in stewardship
rather than extraction.

The integration of indigenous material
traditions into contemporary practice has yielded
work of considerable conceptual sophistication.
Artists working with Niger Delta clays produce
ceramic forms that simultaneously reference
historical pottery traditions and engage with
contemporary concerns about environmental justice,
cultural identity, and the politics of material
provenance. This dual register; traditional in
material substrate, contemporary in conceptual
framing,characterizes much of the most compelling
work emerging from the region.

Despite the richness of both ethnographic
and art-historical discourse, a significant empirical
gap persists at the point where these two knowledge
systems might productively converge.
Ethnographers have documented what potters and
sculptors do with local soils; soil scientists have
characterized ~ what those soils are in
physicochemical terms. Yet almost no research has
systematically bridged these domains by asking:
how do the measurable geochemical properties of
Delta State's ecologically distinct soils (savanna,
rainforest, and wetland) determine their suitability
for specific artistic applications?

The physiochemical survey conducted
across Delta State's derived savanna, rainforest, and
fallow landscapes provides precisely the kind of
geochemical baseline that could inform artistic
material  selection. = These  prior  studies,
encompassing soil pH, organic carbon content,
nitrogen,  phosphorus, calcium, magnesium,
potassium, sodium, sand-silt-clay ratios, and

effective cation exchange capacity across ninety
samples from three ecological zones reveal both
statistically significant variations and meaningful
similarities among landscape types. Clay content,
for instance, ranges from 5.80% in Delta North
derived savanna to 12.60% in Delta South wetland
soils, with corresponding implications for plasticity,
shrinkage, and firing behaviour in ceramic
applications. Iron oxide profiles implicit in the pH
and colour data suggest differential potential for
pigment extraction. Yet these findings remain
confined to soil science and agricultural planning
literature, never translated into a practical resource
for sculptors, ceramists, or pigment artists.

Similarly, the investigation of hydric soils
in Delta State's lowlands and wetlands demonstrates
that these seasonally inundated landscapes, typically
dismissed as agriculturally marginal possess organic
matter and nutrient profiles comparable to rainforest
and fallow soils. The Soil Fertility Index values
calculated for wetland soils (10.00—-12.22) parallel
those of cultivated landscapes, challenging the
characterisation of such terrains as idle. For the
artist, this carries provocative implications: wetland
clays, with their high organic content, fine particle
size, and anaerobic formation history, may offer
unique material properties, darker firing colours,
greater plasticity, distinct textural qualities, entirely
unexplored in systematic artistic terms.

The gap, then, is not a lack of data nor of
ethnographic documentation, but the absence of an
integrative framework that translates geochemical
findings into artistic practice guidelines while
honouring the wvalidity of indigenous material
knowledge. Ethnographers have not typically
engaged with soil chemistry; soil scientists have not
typically considered aesthetic applications; and art
practitioners, though increasingly drawn to local
materials, have lacked access to the physiochemical
data that could guide systematic material selection.
Bridging this tripartite divide constitutes both the
primary intellectual contribution and the practical
utility of the present integrative review, a call to
treat the laboratory and the studio as contiguous
spaces of inquiry, each capable of informing and
enriching the other.

Ecological Ethics, Eco-Aesthetics, and the SDGs
in Artistic Production
Ecological Ethics as Normative Foundation

The philosophical underpinning of any
environmentally responsible artistic practice must
rest upon a coherent ecological ethics. Ecological
ethics is an indispensable intervention for attaining a
sustainable and healthy environment, arguing that
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ecologically unfriendly practices, driven by
unchecked anthropogenic manipulation of natural
systems, threaten partial or absolute biospheric
breakdown. Drawing on the five fundamental
themes of geography, location, place, human-
environment interaction, movement, and region
Edewor’s positions ecological ethics as the
normative restraint upon humanity's otherwise
extractive relationship with the biosphere. This
ethical framework insists that every material
decision, from the sourcing of clay for ceramics to
the selection of pigments for textile dyeing, carries
moral weight. It is not merely a matter of resource
efficiency but of recognizing that the earth's material
substrates are finite, interconnected, and deserving
of respect beyond their instrumental utility.

This normative foundation resonates with
broader currents in environmental philosophy. The
concept of soil as a "silent participant” in ecological
cycles, performing functions of nutrient cycling,
carbon sequestration, and hydrological regulation,
demands that artists and material practitioners
acknowledge their entanglement with systems far
larger than the studio (Keesstra et al., 2016).
Keesstra et al. (2016) explicitly link soil science to
the realization of the United Nations Sustainable
Development Goals, demonstrating that soil health
is not a peripheral environmental concern but a
central pillar of global sustainability. When
Edewor's ecological ethics is brought into dialogue
with soil science, a powerful convergence emerges:
the ethical imperative to protect and preserve
ecological systems finds its concrete expression in
the very materials artists choose to extract,
transform, and valorize.

Eco-Aesthetics and the SDGs

Eco-aesthetics, as a critical and creative
movement, extends ecological ethics into the
domain of sensory experience, cultural production,
and public discourse. Demos (2013) argues that
contemporary art occupies a unique position at the
intersection of art criticism, politico-ecological
theory, and environmental activism, capable of
rendering visible the otherwise abstract and slow-
moving crises of environmental degradation. In the
Niger Delta context, where petroleum contamination
has rendered vast tracts of land and water toxic, eco-
aesthetics transforms soil from an inert material into
a witness, a document of ecological violence that
speaks through its very chemical composition. An
installation constructed from hydric wetland soils
bearing traces of hydrocarbon pollution is
simultaneously a scientific specimen, an ethical
indictment, and an aesthetic object.

The Sustainable Development Goals
provide the institutional architecture through which
eco-aesthetic practice can be measured and oriented.
SDG 12 (Responsible Consumption and Production)
directly interrogates the material supply chains of
artistic production: where does the clay come from,
at what ecological cost, and with what alternatives
available? SDG 13 (Climate Action) connects local
material choices to global carbon footprints, since
imported industrial clays and synthetic pigments
carry embodied energy far exceeding that of locally
sourced earth materials. SDGs 14 and 15 (Life
Below Water and Life on Land) speak to the
preservation of the very ecosystems (the wetlands,
the rainforest margins, the savanna fringes) from
which Delta State's artistic materials have
historically been drawn (Ntona&Morgera, 2017).
Bengtsson et al. (2018) argue that achieving SDG 12
requires moving beyond efficiency gains toward
fundamental transformations in how societies value
and consume materials, a challenge that artistic
practice, with its capacity for symbolic disruption
and cultural reframing, is uniquely positioned to
meet.

Crucially, the connection between eco-
aesthetics and the SDGs is not unidirectional. While
the SDGs provide a framework for evaluating the
sustainability of artistic practice, art in turn provides
the SDGs with sensory force, narrative power, and
cultural legitimacy that policy documents alone
cannot generate (Hajer et al., 2015). Athayde et al.
(2017) demonstrate, through participatory action-
research in the Amazon, that reconnecting art and
science through indigenous knowledge systems
produces more robust and culturally grounded
sustainability outcomes than either domain achieves
independently. The same logic applies in the Niger
Delta: the physiochemical characterization of soils
conducted by Edewor (2021) gains cultural traction
when translated into a ceramic palette, a dye swatch,
or an earth-based sculpture.

Material Provenance Ethics: A Proposed
Framework

Synthesizing ecological ethics, eco-aesthetics, and
the SDGs, this article proposes the framework of
material provenance ethicswhich applies a
normative and practical lens through which every
artistic material decision is evaluated not only for its
aesthetic outcome but for its ecological genealogy.
The framework rests on three interconnected
principles.

First, geochemical transparency: the artist must
know, or have access to knowledge about, the
physiochemical profile of the earth materials they
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employ. The statistical demonstration by Edewor
(2021) that derived savanna soils share significant
physiochemical similarities with rainforest and
fallow soils dismantles the assumption that only
"pristine" forest landscapes yield viable artistic
materials. Equally, the finding that hydric wetland
soils possess comparable organic content and
nutrient availability to upland counterparts
challenges their marginalization and opens them as a
legitimate material province for ceramicists,
pigment-makers, and sculptors.

Second, ecological accountability: every extraction
of soil, clay, or mineral pigment from a Delta State
landscape must be measured against its ecological
cost. Does the extraction degrade a fragile wetland
ecosystem? Does it contribute to the deforestation
that Edewor identifies as a "subtle menace" to soil
fertility and vegetation cover? Material provenance
ethics demands that artists internalize these
externalities, selecting materials from landscapes
such as the underutilized derived savanna and
lowland wetlands, whose exploitation reduces
pressure on endangered rainforest ecosystems.
Third, SDG alignment: material choices must be
demonstrably congruent with the normative goals of
responsible consumption (SDG 12), climate
resilience (SDG 13), and ecosystem preservation
(SDGs 14 and 15). This is not a bureaucratic
checkbox but a substantive ethical commitment.
When an artist in Delta State chooses locally
sourced wetland clay over imported commercial
clay, they simultaneously reduce transport
emissions, support local material economies, and
valorize an ecosystem traditionally dismissed as idle
or wasteland. The act of making becomes an act of
ecological repair.

The material provenance ethics framework thus
positions the artist as a scientist-ethicist: one who
understands the geochemical substrate of their
practice, who interrogates the ecological
consequences of material extraction, and who aligns
their creative labour with the planetary imperatives
codified in the SDGs. In a region as ecologically
contested as the Niger Delta, such a framework is
not a theoretical abstraction but an urgent practical
necessity.

Integrative Synthesis: Soils as Studio, Soils as
Statement
Convergent Evidence: Soil Science Validates
Artistic Potential

The three investigations forming the
empirical spine of this review, though conceived
within soil science and environmental ethics, yield
findings that, read together, produce a coherent case

for Delta State earth materials' artistic viability. The
convergence operates across multiple dimensions:
geochemical, functional, and ethical.

The physiochemical survey of ninety soil
samples across derived savanna, rainforest, and
fallow landscapes established through one-way
ANOVA that key variables, organic carbon (2.64—
2.98%), clay content (8.73-9.60%), pH (4.63—4.79),
and Effective Cation Exchange Capacity (ECEC;
2.60-3.64 cmol/kg), exhibit comparable ranges
across landscapes conventionally treated as
ecologically distinct. The derived savanna, long
dismissed as a "vegetation of environmental revolt"
(Edewor, 2021), possessed soil fertility indices (SFI:
10.00-12.22) comparable to those of the rainforest
(SFI: 9.89-14.43). This finding carries implications
beyond agriculture: if savanna soils are chemically
comparable to forest soils for crop production, they
are, by extension, comparable for ceramic plasticity,
pigment extraction, and casting mould formulation.

The second investigation, focused on
hydric soils of Delta State's lowlands and wetlands,
extended this logic into the most marginalized
landscapes. Wetland soils seasonally inundated,
anaerobic, and routinely dismissed as idle, possess
organic matter, cation exchange capacities, and
clay-sand-silt ratios that parallel those of fallow and
forest landscapes. Mean clay content of
lowland/wetland soils (9.60%) was effectively
identical to that of rainforest soils (8.73%), while
organic carbon in wetland zones reached 4.29% in
Delta North, exceeding forest levels. These data
dismantle assumptions of  hydric soil
impoverishment; their high organic content and fine
particle distribution are precisely the properties
ceramicists and sculptors seek in workable clay
bodies.

The third study, addressing ecological
ethics through the lens of the Sustainable
Development Goals, provided the normative
architecture. Edewor (2021) argued that ecological
ethics must translate into concrete material
decisions, what substances we extract, from where,
and at what ecological cost. When this ethical frame
is superimposed onto the geochemical data, a
proposition crystallizes: if Delta State's savanna,
rainforest, and wetland soils are physiochemical
comparable, then artists can ethically and practically
diversify their material sourcing across ecological
zones, relieving pressure on any single landscape.

The convergence is not merely additive but
multiplicative. Each study, read in isolation,
addresses a bounded disciplinary question. Read
together, they construct an interdisciplinary
argument: the soils are viable (geochemistry),
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available across landscapes (functional assessment),
and choosing to use them locally is an ethical act
(ecological ethics). The geochemical data validate
what indigenous potters of the Niger Delta have
known for centuries that the earth beneath their feet
is materially adequate, while the ethical framework
provides a contemporary language for what was
once intuitive practice.

The SAMI as a Bridging Tool

A critical barrier to adopting local soils in
artistic practice is the absence of a translational
instrument, a tool that converts soil science data into
artist-actionable parameters. Soil scientists speak the
language of pH, ECEC, and particle size
distribution; artists speak the language of plasticity,
shrinkage, colour yield, and firing behaviour. The
Soil Art Material Index (SAMI), proposed here, is
designed to occupy this translational gap.

The SAMI repurposes the Soil Fertility
Index (SFI) developed in the physiochemical survey
of Delta State's landscapes but reweights its
parameters toward artistic rather than agronomic
relevance. Where the SFI prioritizes nitrogen,
phosphorus, and potassium as indicators of crop
suitability, the SAMI foregrounds clay mineralogy
(for ceramic plasticity and shrinkage control), iron
and manganese oxide content (for pigment potential,
yielding ochres, reds, umbers, and blacks), organic
matter percentage (for firing behaviour and
workability), and sand-silt-clay ratios (for casting
mould permeability and green strength). The index
is calculated from the same laboratory data that
underpin the SFI; the reorientation is conceptual, not
instrumental.

Consider the practical translation. The clay
content of Delta South's derived savanna soils
(12.60%) exceeds that of the rainforest (10.20%),
suggesting superior plasticity for hand-building and
wheel-throwing. The iron-rich lateritic character of
savanna soils, reflected in their reddish hue,
indicates abundant ferric oxide, the mineral basis of
red ochre pigments documented in indigenous Niger
Delta body adornment and mural traditions. The
elevated organic carbon in Delta North's wetland
soils (4.29%) signals high shrinkage risk during
firing but also potential for experimental low-fire,
high-carbon bodies of the kind explored in
contemporary sustainable ceramics (Bell et al.,
2022). The SAMI thus does not merely translate
data; it opens a research programme by revealing
which soil-zone combinations warrant studio testing
for which artistic applications.

The SAMI is not presented as a finished
instrument but as a methodological provocation. Its

development would require collaborative refinement
between soil scientists and studio practitioners,
precisely the cross-disciplinary dialogue that this
review advocates. What matters is the principle: a
single set of laboratory analyses can serve two
knowledge communities, provided the interpretive
framework is appropriately calibrated.

Ecological Implications: Local Materials as SDG-
Aligned Practice

The turn toward local soils as artistic
materials is not merely a technical proposition; it is
an ethical one with measurable ecological
implications. Edewor (2021) established that
ecological ethics must be operationalized through
specific, accountable material practices. The SDGs,
particularly SDG 12 (Responsible Consumption and
Production), SDG 13 (Climate Action), SDG 14
(Life below Water), and SDG 15 (Life on Land),
provide the most widely ratified framework for such
accountability.

The mainstream contemporary art economy
in Nigeria, as in much of the Global South, relies
substantially on imported materials: industrially
processed clays, synthetic pigments, petrochemical-
based binders, and commercial casting plasters.
Each carries an embedded carbon footprint from
manufacture and transport, and each represents a
missed opportunity to ground artistic production in
local material economies. Bengtsson et al. (2018)
have argued that achieving SDG 12 requires moving
beyond efficiency gains within existing production
systems toward fundamentally reconfigured systems
of consumption and production. Local soil sourcing
for art practice constitutes precisely such a
reconfiguration: it shortens supply chains, reduces
transport emissions, valorizesunderutilized
landscapes, and builds material literacy within
artistic communities.

The ecological argument extends beyond
carbon accounting. The hydric soils investigation
demonstrated that wetland soils, routinely
marginalized in land-use planning, possess
functional potentials that remain unrealized.
Redirecting artistic material extraction toward these
"idle" landscapes could, paradoxically, contribute to
their conservation by assigning them economic and
cultural value. This logic echoes the broader soil-
sustainability nexus articulated by Keesstra et al.
(2016), who positioned soils as foundational to
achieving multiple SDGs simultaneously, not only
through agriculture but through the ecosystem
services that healthy, valued soils provide.

Furthermore, the use of local earth materials
engages SDG 14 and SDG 15 indirectly but
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significantly. Reducing dependence on imported
industrial materials diminishes the downstream
petrochemical burden on aquatic ecosystems, while
sustainable harvesting of clays and mineral
pigments from diverse terrestrial zones, rather than
concentrated extraction from a single landscape,
distributes  ecological impact and preserves
biodiversity. The principle of material provenance
ethics holds that artistic material choices should be
evaluated not only by aesthetic outcomes but by
their upstream ecological consequences and their
downstream degradability. A ceramic vessel made
from Isoko clay, fired with locally sourced fuel, and
left to return to the earth at the end of its use-life
enacts a materially closed loop that an imported,
industrially glazed equivalent cannot replicate.

Toward Studio-Based Experimentation

The translation of this convergent
framework into studio practice requires a structured
programme of material experimentation. The
physiochemical data reviewed in the preceding
sections provide the starting coordinates, but the
journey from soil pit to finished artwork passes
through several intermediate stations: raw material
processing, test tile production, firing trials, pigment
extraction and binding, and textile mordant testing.

For ceramics, the priority is a systematic
programme of test tiles using clays from each of the
three ecological zones, fired across a range from
low-fire earthenware (approximately 1,000 °C) to
stoneware (approximately 1,200 °C). Variables to be
documented include shrinkage rates, warping,
colour development, and glaze compatibility. The
high clay content of Delta South derived savanna
soils (12.60%) and the elevated organic matter of
Delta North wetland soils (4.29%) predict distinctly
different firing behaviours, and only empirical
testing can determine which soils are viable for
which ceramic traditions, from the unglazed
terracotta of indigenous Isoko and Urhobo pottery to
contemporary sculptural forms.

For pigments, the iron-rich lateritic soils of
the savanna and the manganese-bearing alluvial
clays of the rainforest can be processed through
levigation, dried, and bound with locally sourced
gum arabic or cassava starch. The resulting colour
range such asochres, siennas, umbers, and charcoal
blacks, constitutes a regional palette derived entirely
from Delta State's geochemistry. This palette
resonates with indigenous earth-pigment practices
documented across the Niger Delta (Anderson &
Peek, 2002), while offering contemporary painters
and textile artists an ecologically legible alternative
to synthetic colourants (Yusuf et al., 2017).

For casting and mould-making, the sand-silt-
clay ratios of different zones dictate mould
permeability and green strength. The relatively high
sand content of derived savanna soils (80.06%)
suggests potential for casting moulds requiring
thermal shock resistance, relevant to the metal
casting traditions addressed in Nigerian sculpture
curricula.

The studio experimentation programme
envisioned here is not only about technical
validation; it is about reconnecting artistic education
with the material specificity of place. Contemporary
Nigerian art training has inherited a colonial
material dependency, a reliance on imported clay
bodies, commercial glazes, and synthetic pigments
that severs the artist from the local geological
context (Onwuakpa&Ononeme, 2016). A structured
return to locally characterised earth materials,
informed by rigorous soil science and framed by
ecological ethics, constitutes an act of
epistemological as well as material reclamation. The
studio becomes, in this vision, both a laboratory for
material innovation and a site of ethical practice,
soils as studio, and soils as statement.

II.  Discussion
The Artist as Scientist-Ethicist

The integrative synthesis presented in this
article positions the contemporary Nigerian artist
not merely as a producer of aesthetic objects but as a
hybrid figure: simultaneously a scientist who
engages with the material properties of local soils
and an ethicist whose material choices -carry
ecological consequence. This reframing builds on
thephysiochemical characterisation of savanna,
rainforest, and fallow soils alongside demonstration
that hydric wetland soils possess comparable
nutrient profiles to forest landscapes. When these
geochemical findings are read through the
normative lens of ecological ethics and the
Sustainable Development Goals articulated in
Edewor (2021) third foundational study, the artist
emerges as a practitioner whose material sourcing
decisions either contribute to or mitigate the "slow
violence" of environmental degradation in the Niger
Delta.

This triadic identity finds resonance in
what Demos (Demos, 2013) theorizes as the
intersection of art criticism, politico-ecological
theory, and environmental activism. Whereas
Demos examines artists who represent ecological
crises, the present framework extends the argument
to the material substrate of artistic production itself.
The Soil Art Material Index (SAMI), proposed in
the synthesis above, operationalizes this scientist-
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ethicist role: it translates statistical soil data into a
practical palette that enables artists to select locally
sourced clays, pigments, and casting materials
without recourse to imported, industrially processed
alternatives. The artist who consults a SAMI profile
before seclecting a clay body for terracotta or a
mineral mordant for textile dyeing is performing an
act of ecological ethics every bit as consequential as
the conceptual framing of an installation work
addressing climate change.

(Onwuakpa&Ononeme, 2016) observe that
contemporary  Nigerian artists have drawn
inspiration from traditional art and life, contributing
to group identity. The present study deepens this
observation by demonstrating that material choices,
not only iconographic ones, can constitute cultural
recovery. When an artist in Delta State sources clay
from a derived savanna landscape whose
physiochemical profile matches that of rainforest
soils traditionally prized by Isoko and Urhobo
potters (Peek, 1980), that artist is simultaneously
practicing science (verifying material suitability),
ethics (reducing pressure on forest ecosystems), and
cultural continuity (sustaining indigenous material
knowledge).

Conclusion and Contributions

This integrative review bridged three
historically disconnected domains: the geochemical
characterization of Delta State's soils, the indigenous
material traditions of its peoples, and the normative
framework of ecological ethics articulated through
the SDGs. Drawing on primary physiochemical
evidence across derived savanna, rainforest, and
wetland landscapes, the review has shown that soils
from all three ecological zones share fundamental
comparability in clay content, organic matter, and
mineral parameters governing suitability for
ceramics, natural pigments, and casting moulds. The
marginalization of savanna and wetland terrains,
challenged by prior empirical work on agronomic
grounds, proves equally untenable when assessed
through the lens of artistic material potential.

Two conceptual contributions emerge.
First, the Soil Art Material Index (SAMI)
repurposes the Soil Fertility Index into a decision-
support schema for artists and ceramists. Second,
material provenance ethics positions artistic material
choice as ecological responsibility, aligning locally
sourced clays and pigments with SDGs 12, 13, and
15. These constructs ground the eco-aesthetics
discourse articulated by Demos (2013) in the
specific geochemical realities of a particular
landscape.
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