
Technical Details 

Introduction 

The MARINIX Ocean Tech project revolutionizes the fight against global warming through 

the synergistic integration of Marine Snow formation, cutting-edge technology, and 

blockchain innovation. Our groundbreaking solutions encompass the Light Spectrum 

Replicator (LSR) device, artificial intelligence (AI), hyperspectral ocean color radiometer 

(HyperOCR) sensors, and blockchain technology. This document provides investors with a 

comprehensive insight into the technical aspects driving the project's success. 

Light Spectrum Replicator (LSR) Device 

The LSR device is at the heart of our project, simulating in situ conditions for incubating 

samples under customized light spectra. Notable features include: 

• Parallel Incubation: Simultaneous incubation of 12 samples for efficient 

experimentation. 

• AI-Driven Replication: Utilizing deep learning networks and metaheuristic 

optimization algorithms like the "Genetic Algorithm" to replicate the sample's original 

environment. 

• Customized Spectra: Optimization of light spectra through a database of 10,000 

curves, ensuring accuracy in experiment replication. 

• Python Implementation: The entire framework is coded in Python using the 

PyTorch machine-learning library. 

Hyperspectral Ocean Color Radiometer (HyperOCR) Sensors 

HyperOCR sensors play a pivotal role in capturing downwelling and upwelling light spectra, 

contributing critical data for microbial assemblage assessments. Notable features include: 

• Signature Extraction: Non-Negative Matrix Factorization (NMF) analysis of light 

spectra data to extract unique signatures (S1-S5). 

• Sensor Differentiation: Downwelling (DW) and upwelling (UW) sensors provide 

distinct insights into community structure, light availability, and microbial activity. 

Analyzing Microbial Communities 

Understanding microbial communities and their role in carbon pathways is fundamental to 

our success. We employ techniques like: 

• Flow Cytometry and epifluorescent microscopy: Quantifying microbial 

populations, including dominant cyanobacteria Synechococcus and Prochlorococcus, 

picoeukaryotes and heterotrophic bacteria using a flow cytometry and epifluorescent 

microscopy counting methods. 

• Correlation Analysis: Establishing correlations between signature enrichment and 

microbial communities, enhancing our understanding of ecosystem dynamics. 

Insights and Implications 



Our innovative approaches, augmented by blockchain technology, have yielded significant 

insight: we can assemble a unique combination of newly designed sensors capable of 

estimating direct (real-time) ocean carbon pathways. Using the new sensor system in 

combination with AI technologies, we can predict, estimate, and understand the carbon 

pathways in the ocean. This is important because ultimately, we need to precisely verify the 

amounts of atmospheric carbon sequestered by marine snow to be able to certify the carbon 

credits at the highest level. 

Blockchain Integration 

To enhance transparency, traceability, and the value of our carbon sequestration efforts, 

we've integrated blockchain technology: 

• Tokenization of Carbon Credits: We tokenize carbon credits generated through 

Marine Snow-based carbon sequestration, allowing for efficient tracking and trading 

on a blockchain platform. 

• Smart Contracts: Blockchain-based smart contracts automate and secure 

transactions, ensuring carbon credit issuance and exchange are tamper-proof and 

verifiable. 

• Decentralized Verification: Our blockchain system offers decentralized verification 

of carbon credit issuance, mitigating the risk of fraudulent claims. 

Conclusion 

The MARINIX Ocean Tech project exemplifies a transformative synergy of ocean carbon 

monitoring, climate mitigation, and blockchain innovation. By fusing advanced technology 

with ecological insights and blockchain's power, we forge a path toward sustainable carbon 

sequestration. Investors in our project contribute to environmental stewardship, scientific 

advancement, and innovative solutions to global challenges. 

 


