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“ What biological 
observations 
coincided with 
warmer surface 
conditions ? ”

Was the surface 
warmer?

What were the water-
column conditions?

What biological signals 
were observed?

Can each claim 
be traced?

Satellite 
SST

CTD profiles

Metagenome 
Taxa Tables

Provenance 
Records Central 

Knowledge 
Base

Query 
Orchestrator

Packaged Per-
Inquiry Memory

Inquires

Retrieve From

Package

Inject back
Answer+ Summary + 
Sources + Data Origin

Generates

User Interface

Pre-Processed → Insert

Source Key Attributes Integration

CTD 
profiles

Structured water-
column observations 
Temperature, salinity, 
depth, oxygen, related 
variables

Sampling 
date/time
Station or 
bay
Depth layer

Metagenome 
eDNA 
tables

Taxonomic abundance 
and sample metadata 
Genus / species-level 
biological signal

Sample ID 
Sampling 
date
Site or bay

Satellite 
SST 
Himawari

Gridded sea-surface 
temperature 
Spatiotemporal raster 
/ NetCDF subset

Timestamp
Latitude/ 
longitude 
Bay region

Data Sources
Insert

Pre-
Compute

Structured 
ecological 
computatio
ns are 
precompute
d before the 
user asks a 
question, 
analysis


