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Research Proposal: Investigating the Biological and Ecological Significance of the “Shiny”

Phenomenon in the Pokémon Universe in Relation to Modern STEM Teaching Practicums.

Principal Investigator: Dr. Maria S. Chroma, Pokémon Professor, Department of Ecological
Xenobiology, Alola Institute of Pokémon Studies.

Host Institution: Alola Institute of Pokémon Studies, Melemele Island

Funding Agency: Pokémon Research Council | Additional Funding via Aether Foundation,
Akala Island.

Proposal Duration: Three (3) Years (2025-2028)

Requested Funding: 500,000 PokéDollars

Introduction and Background

Shiny Pokémon described and cataloged as “rare, alternate colorations” (Jacq, 3) occur at an
estimated 1 in 4096 — previously 1/8192 in Johto, Hoenn, Sinnoh and Unova, when unimpeded by
statistical increases in radar and breeding methods — in wild populations, according to Pokédex
data. Consider the studious rarity of a silver Metagross in the Giant Chasm of Unova; these
variants, prized by trainers and intriguing to researchers, provoke questions regarding their
biological and ecological significance. Are Shiny traits driven by genetic mutations, environmental
factors, human intervention, or a combination of the three?

Do Shiny Pokémon exhibit unique behaviors, such as altered mating patterns or predation
dynamics due to their distinct coloring? This research investigates the genetic, ecological, and
environmental underpinnings of Shiny Pokémon across diverse, landlocked, and differing regions,

including the Johto region, known for its historical and documented public sighting of a red
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Gyarados at Mahogany Town’s eponymous Lake of Rage (Elm, 2000). This phenomenon parallels
real-world studies of rare color morphs and/or dimorphism which influence survival and
reproduction (Caro, 2005).

In the Pokémon universe, understanding Shiny Pokémon could inform conservation
strategies ethical trainer practices through a comprehensive education program, to be introduced
in early age school curricula. Additionally, habitat management methodologies can be
implemented by Alola Institute scholars to new already existing entities committed to Pokémon
conversation and protection. Outside of the Pokémon sphere, studying this Shiny phenomenon
could further advance genetic research, inspire conservation models for rare phenotypes present in
mammalian and aquatic lifeforms (Mundy, 2018). This would allow STEM module enhancements
through Pokémon’s cultural appeal among younger learners (Honey & Hilton, 2011). This proposal
outlines a multidisciplinary approach combining genetic sequencing, field observations and
environmental impact analysis, with fieldwork in Johto, Alola, Galar and Paldea, to identify gaps

in knowledge caused by extreme rarity of Shiny Pokémon.

Research Objectives
1. Genetic Basis: Identify the genetic or molecular mechanisms behind Shiny coloration in
Pokémon.
2. Ecological Role: Determine whether Shiny Pokémon exhibits distinct behaviors or
ecological interactions compared to non-Shiny counterparts.
3. Environmental Triggers: Assess whether specific environmental factors (e.g. Paldea’s
mineral-rich habitats, Galar’s Dynamax energy, or Johto’s radio-transmission waves)

increase Shiny occurrence.
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4. Real-World Applications: Translate known findings to real-world genetic, environmental
and educational contexts, such as recontextualizing rare phenotypes of Pokémon to

mammalian existence structures, and gamifying science education for young learners.

Hypotheses

1. Shiny coloration results from recessive genetic mutations present in pigmentation
pathways analogous to real-world conditions like albinism or melanism (consider recessive
eye colors in humans | Kayser 2008).

2. Shininess exhibits distinct behaviors e.g. mating preferences or predation risks due to their
coloration, contributing to their ecological niche. (Caro, 2005)

3. Environmental factors such as radiation from Power Spots, crystalline minerals in Area
Zero, or water chemistry in Johto’s Lake of Rage enhance the expression of the Shiny trait.
(Protas & Patel, 2008)

4. Insights from Shiny Pokémon can inform real-world studies of genetic diversity,

conservation, and educational engagement. (NGSS Lead States, 2013)

Methodology
4.1. Study Sites
- Field Sites: Melemele Meadow (Alola, tropical biome); Glimwood Tangle (Galar,
nocturnal forest); Area Zero (Paldea, off-limits subterranean crystalline biome); Lake
of Rage (Johto, aquatic habitat)
- Rationale: These regions offer diverse ecosystems with documented Shiny sightings,
ideal for comparative genetic and archaeological studies (Elm, 2000).

4.2.Genetic Analysis
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- Sample Collection: Collect DNA samples from 100 Shiny and 100 non-Shiny Pokémon
across ten (10) species (e.g. varied colorations of Metagross, Gyarados, etc) using non-
invasive methods such as shed scales, fur or hair samples.

- Techniques:

o Sequence genomes using Poké-Genome Analyzer (PGA-4500) to identify
mutations in pigmentation genes.

o Analyze gene expressions to compare melanin, bioluminescence, or other
pathways in trait representation.

- Expected Outcome: Identification of “Shiny Allele/Gene” or epigenetic markers, with
parallels to various real-world pigmentation genetics present in most living species.

4.3. Ecological Observations:

- Behavioral Studies: Deploy and maintain camera systems to record Shiny and non-
Shiny interactions, focusing on foraging, sleep patterns, conflict resolution, mating
techniques, and territorial behaviors. May consider field operatives equipped with long-
range sighting technology, and small units of artists and researchers to photograph and
draw variations unseen by cameras.

- Tagging and Tracking: Use trackers to monitor typical and non-typical behaviors in
specified areas, according to existing Pokédex data.

- Community Survey: Collaborate with trainers using the “XPLOR/Explore” networking
app, to crowdsource and document any new Shiny sighting data.

- Expected Outcome: Evidence of behavioral differences due to hue and whether this

affects territorial displays or group dynamics.
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4.4. Environmental Analysis

Habitat Sampling: Measure mineral content, radiation levels, blood and DNA left
behind at high-Shiny rate sites.

Experimental Manipulation: Introduce Shiny Charms, Stardust, and Star Pieces to
breeding grounds to evaluate and confirm effects on Shiny offspring rates, inspired by

real-world mutagenesis studies (Protas & Patel, 2008).

4.5. Real-World Applications

Genetic Research: Model Shiny traits to study rare mutations in earth’s organisms, such
as melanistic big cats or bioluminescent marine species, in attempts to advance medical
and ecological research. Example: Kabuto and horseshoe crabs’ genetic similarities
could result in greater blood collection due to higher copper content. This is not an
advisable practice, and this comparative research would establish more rigid safety
procedures when managing endangered species (Hoekstra, 2006).
Conservation Strategies: Develop strategies for protecting rare phenotypes, drawing
parallels to endangered species with unique traits (e.g. albino whales or blue lobsters)
(Mundy, 2018).
Education: Create curricula inspired by Pokémon to teach genetics and statistics
(calculating odds of Shiny trait) or ecology such as habitat impacts, by leveraging the
appeal of Shininess to engage young students (ages 8-14) in STEM:

o Scholars’ Genetics Program: Develop interactive modules where students can

calculate probabilities of Mendelian genetics, aligned with Next Generation

Science Standards (NGSS Lead States, 2013). Virtual simulations of Shiny
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breeding outcomes could use real-time data analysis, fostering computational
thinking skills and strategies (Honey & Hilton, 2011).

o Ecology Exploration: Design augmented reality (AR) programs simulating
Johto’s Lake of Rage, where students explore how environmental factors (e.g.,
mineral-rich waters) affect Shiny phenotypes, mirroring real-world ecology
studies (Barab & Dede, 2007). For example, students could hypothesize why a
teal Shiny Feraligatr thrives in specific habitats.

o Gamification and Engagement: Use Shiny Pokémon as case studies in gamified
learning platforms, encouraging inquiry-based learning. Students could
investigate the ecological role of a silver Shiny Metagross, applying principles
of social dominance (Gee, 2007).

o Workshops and Outreach: Host “Shiny Science Days” at schools, where
students conduct mock experiments (e.g., modeling mineral effects on Shiny
traits) using simplified lab kits. These align with NGSS practices for scientific
inquiry and promote STEM career interest (NGSS Lead States, 2013).

o Community-Based Learning: Partner with science museums to create
Pokémon-themed exhibits, such as a “Shiny Pokémon Lab,” where young
learners engage in hands-on activities like DNA extraction simulations,
enhancing engagement with biology (Falk & Dierking, 2000).

- Technology: Design bioinspired sensors based on Shiny bioluminescence and
coloration, applicable to environmental monitoring or comprehensive medical

diagnostics. Critical for detecting environmental toxins or imaging applications.
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4.6. Statistical Analysis
- Use ANOVA — Analysis of Variances — test to compare behaviors and population
distribution patterns of Pokémon with and without the trait.
- Apply population genetic models such as the Hardy-Weinberg equilibrium to estimate
allele frequencies.
- Conduct regression analysis to correlate environmental and breeding factors in Shiny

occurrence across three regions.

Further Studies

This research lays the foundation for future investigations:

Cross-Regional Comparative Analysis: Expand studies to regions like Sinnoh’s Great Marsh or
Unova’s Pinwheel Forest to compare Shiny trait expression, testing whether Johto’s aquatic

conditions are uniquely conducive.

Long-Term Population Monitoring: Establish a 10-year study to track Shiny Pokémon in

protected habitats like the Lake of Rage, assessing sanctuary impacts on population stability.

Shiny-Specific Breeding Programs: Investigate controlled breeding in sanctuaries to determine

Shiny trait inheritance, building on real-world genetic studies (Hoekstra, 2006).

Human-Pokémon Interaction Studies: Explore trainer impacts on Shiny Pokémon stress, using

Johto’s Gym Leader network to develop ethical training guidelines.
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Educational Expansion: Develop advanced STEM curricula for middle school, integrating Shiny
Pokémon into lessons on evolutionary biology or environmental science, leveraging gamification

(Gee, 2007).

Implications and Discussion in Real-World Settings
The study of Shiny Pokémon offers broader implications for real-world science, education, and

societal engagement, extending beyond immediate applications:

Interdisciplinary Science: The Shiny phenomenon bridges genetics, ecology, and environmental
science, fostering interdisciplinary collaboration. For example, modeling Shiny traits could
inspire studies on how environmental stressors (e.g., mineral exposure) induce epigenetic
changes in real-world species, such as coral bleaching or amphibian coloration shifts (Protas &
Patel, 2008). This could lead to breakthroughs in understanding how climate change affects

biodiversity (Mundy, 2018).

Conservation Policy: Strategies for protecting Shiny Pokémon in sanctuaries like the Lake of
Rage could inform real-world conservation policies for rare phenotypes. For instance, protecting
albino or melanistic animals (e.g., white tigers) requires habitat management like Shiny
Pokémon sanctuaries, addressing poaching and habitat loss (Caro, 2005). This research could

influence international biodiversity frameworks, such as the Convention on Biological Diversity.

Educational Innovation: The Pokémon-inspired STEM curricula could transform science
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education by leveraging popular culture to engage diverse learners. By integrating Shiny
Pokémon into lessons, educators can address equity in STEM, reaching underrepresented groups
who connect with Pokémon’s global appeal (Honey & Hilton, 2011). For example, AR
simulations of Johto’s Lake of Rage could make ecology accessible to urban students, fostering

environmental stewardship (Barab & Dede, 2007).

Cultural and Ethical Discourse: Shiny Pokémon’s rarity raises ethical questions about human-
animal interactions, paralleling real-world debates on wildlife exploitation. Studying trainer
impacts on Shiny Pokémon could inform ethical guidelines for human interactions with rare
species, promoting respect for biodiversity (Mundy, 2018). Public engagement campaigns, such
as museum exhibits or “Shiny Science Days,” could spark discussions on conservation ethics

among young learners (Falk & Dierking, 2000).

Technological Advancements: Shiny Pokémon’s unique colorations could inspire biomimetic
technologies, such as sensors mimicking bioluminescent traits for environmental monitoring
(e.g., detecting water pollutants in ecosystems like Johto’s Lake of Rage). These innovations
could address real-world challenges, such as monitoring ocean health or developing non-invasive

medical diagnostics (Hoekstra, 2006).

Societal Engagement: The cultural phenomenon of Pokémon could bridge science and society,
encouraging public participation in citizen science projects. For example, a real-world equivalent
of the Pokédex Network could engage communities in monitoring rare phenotypes, like

iNaturalist’s biodiversity tracking. This could foster a global culture of scientific curiosity and
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environmental responsibility (Gee, 2007).

These implications highlight the potential for Shiny Pokémon research to transcend fiction,

inspiring real-world scientific, educational, and societal advancements.

Timeline
Year 1 (2025): Sample collection, gene sequencing and field observations in Johto, Alola and
Galar.
Year 2 (2026): Behavioral studies of rescued and wild Shiny Pokémon, environmental sampling
in Paldea and Johto, and curriculum development for outreach.
Year 3 (2027): Non-invasive experimental manipulations, data synthesis and publication in

Pokémon Biology Review and real-world journals, including Conservation Genetics.

Budget
Personnel: 150,000 PokéDollars (Research Assistants pursuant to contract 43-A24, Field
Technicians).
Equipment: 200,000 PokéDollars (Genome Analyzer, Poké-Cams, Poké-Trackers). Vendors
arranged and considered in Appendix B of this document.
Travel and Fieldwork: 100,000 PokéDollars (Intercontinental Region travel, habitat permits,
access to off-limit access for tech and research deployment in Paldea and Johto).
Outreach and Education Programs: 100,000 PokéDollars (Curriculum development, hiring

STEM-based teachers and all publication fees).
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Research Limitations and Ethical Considerations
Non-invasive Methods: All sample collection methods will comply with Pokémon

Research Ethics Board (PREB) guidelines to minimize stress to varied species.

Community Collaboration: Partnerships with volunteers, organizations, Gym Leaders and
local communities in Kitakami will ensure ethical data collection and minimal ecosystem

disruption with informed and documented sighting patterns.

Shiny Protections: Given their rarity, Shiny Pokemon faces risks from overzealous
trainers or poachers seeing a trophy. This research will propose:

a. Protective Habitats: establish zones in each region where sightings are reported,
which will limit trainer access and monitor population densities. These habitats
will include bufters with controlled food and mineral levels to stabilize Shiny
populations without affecting natural behavior.

b. Sanctuaries: establish sanctuaries, such as Johto’s Ilex Forest, or a protected Area
Zero, with restricted access, CCTV limitations and regular Ranger patrols to
prevent hunting. Sanctuaries would maintain ideal nourishment and temperate
conditions (e.g., maintaining 0.9 ppm phosphate levels). Ethical breeding
programs would study Shiny offspring rates, ensuring minimal stress (Caro,
2005). Breeding programs will be introduced via consultation with Day-Care
associations found in Hoenn and Galar regions. This will permit the Alola

Institute to study offspring rates ethically.



Santiago 12

c. Rehabilitation Protocols: Stressed and injured Shiny Pokemon require delicate
care protocols, ensuring release into protected habitats with minimal human
intervention. Sample: a Shiny Shinx would remain hidden in a sanctuary to avoid
predation.

d. Education: Work with Pokemon Centers in at least twenty (20) cities to educate
trainers on stress of captures and promoting voluntary reporting to the Explore

Network.

Broader Implications
This research will elucidate the Shiny phenomenon, advance Pokémon biology and ecology while
offering real-world applications. In the Pokémon universe, it will guide conservation and trainer
practices, particularly in Johto’s aquatic ecosystems. It will inform genetic research, conservation
strategies, STEM education, and societal engagement, leveraging Pokémon’s global appeal
(Honey & Hilton, 2011). Dr. Chroma’s field report and daily experiences in Johto highlight the

rigorous yet inspiring pursuit of understanding Shiny Pokémon.
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Field Report #47

Date: July 5, 2025

Time: 07:00-18:00

Location: Lake of Rage, Johto Region

Investigator: Dr. Maria S. Chroma | Confirmation: Dr. Lisa Aspen

Objective: Document Shiny Pokémon sightings, collect environmental and behavioral data, and
test hypotheses on  Shiny trait expression in Johto’s aquatic ecosystem.

07:00: Arrived at Lake of Rage via Dragonite air transport, accompanied by my Shiny Luxray
(golden coloration, rescued 2023). Deployed five Poké-Cams along a 3 km shoreline transect.
Recorded elevated phosphate (0.9 ppm) and calcium (95 ppm) levels using the Poké-Environment
Scanner, hypothesizing a link to the red Shiny Gyarados sighting (Elm, 2000).

09:50: Observed a wild Feraligatr group near the lake’s eastern shore. Identified a Shiny Feraligatr
with teal coloration, distinct from the standard blue-red. Collected a shed scale (Sample ID: FR-
024) for DNA analysis. Poké-Cam footage showed the Shiny Feraligatr leading a mating display,
attracting five non-Shiny Totodile, suggesting enhanced reproductive success due to conspicuous
coloration (Caro, 2005). Tagged with Poké-Tracker (ID: FR-012) for 14-day movement analysis.

12:15: Spotted a silver Shiny Metagross near a mineral spring feeding the lake. Noted it directing
a group of non-Shiny Beldum, indicating social dominance, potentially due to its reflective sheen
deterring competitors (Mundy, 2018). Collected a metallic fragment (Sample ID: MG-017). Poké-
Cam data showed no predation attempts by nearby Quagsire, supporting a deterrence hypothesis.

13:45: Sampled Lake water and sediment near the Feraligatr sighting (Sample ID: LR-WT-010).
Inductively Coupled Plasma Mass Spectrometry (ICP-MS) revealed high magnesium (120 ppm)
and calcium (92 ppm) levels, potentially influencing Shiny traits, like environmental effects on
real-world pigmentation (Protas & Patel, 2008). Transmitted data to Alola Institute.

16:00: Received Explore alert from a Johto trainer reporting a black Shiny Charizard near Mt.
Silver. Coordinated scale sample collection (Sample ID: CH-034) and behavioral data, noting
aggressive displays attracting three Charizard, supporting H2 on ecological roles (Caro, 2005).

17:30: Applied Stardust (10 g/m?) to a Feraligatr breeding site to test environmental effects on
Shiny offspring rates. Scheduled follow-up in 30 days. Uploaded Poké-Cam footage and
environmental data to the Explore Network.

Summary: Observations of teal Shiny Feraligatr and silver Shiny Metagross suggest coloration
influences mating and social dynamics in Johto’s aquatic ecosystems. Environmental data indicate
mineral-rich waters may trigger Shiny traits, akin to environmental mutagenesis (Protas & Patel,
2008).
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