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Parallel Subtask Agent Workflow — Technical
Whitepaper Series
Volume IV — Fructigen Seed Corpus Bootstrapping
Cold-Start Procedure for the ANN Semantic Index via Planetary-Motion Fermentation, Bipolar Catalyst
Seeding, and Vortical Cooling Schedule

Thule Research Division · March 2026

Specifies the complete cold-start procedure for the swarm's Approximate Nearest Neighbour semantic
memory index. Covers Fructigen Seed Corpus composition (2:1 Cu/Zn paternal-to-maternal ratio, 7%
Ag/Au catalyst fraction), the three-phase planetary fermentation cycle with anomaly-point cooling
schedule, maturation verification criteria, and evening-window broadcast of the finalized index snapshot via
the Volume III protocol.

1. Conceptual Foundation

Schauberger's egg-shaped, in-ground fermentation chamber for fructigenic energy generation operates on
an explicit bootstrapping logic: one begins with "old, stale water or … distilled water" in a "base state first
eliminated" before "the water is regenerated to a much higher quality as the transformation, or
biosynthesis, proceeds". The chamber's contents are never seeded with already-mature material — they
begin empty, are charged with bipolar catalysts (copper, zinc, silver, gold, silicon, limestone), set into vortical
planetary motion at approximately 300 rpm, cooled toward 4°C, and emerge as a "hungry voluptuousness"
of negatively supercharged fructigenic potential.1

This is precisely the problem of cold-starting an Approximate Nearest Neighbour (ANN) index for the
Parallel Subtask Agent Workflow's semantic memory layer: the index begins empty (distilled), must be
seeded with a minimal but maximally potent set of representative embeddings (the fructigen seed corpus),
and then set into self-organizing motion. Doing this incorrectly — using warm, already-biased vectors, or
seeding from a pressure-centrifuged (centrifugal/decomposive) source — produces the equivalent of
over-oxygenated, over-acidified water that "clogs the soil capillaries" and yields a degenerate index.3,1

The three-stage analogy runs:

Schauberger Stage ANN Cold-Start Equivalent

Base water boiled to remove bacteria & memories Raw corpus de-duplication + normalization pass

Bipolar catalyst addition (Cu/Zn/Ag/Au/Si) Seed vector polarity pairing (positive+negative exemplars)

Planetary vortical motion to 4°C anomaly point Hierarchical NSW graph construction with cooling schedule

Biological vacuum formation Index convergence metric (recall@k plateau)

Broadcast as fructigenic liquid over fields Emission of index snapshot to all agent lanes via Vol. III protocol
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2. Fructigen Seed Corpus — Definition

The Fructigen Seed Corpus (FSC) is a carefully constituted set of S embedding vectors satisfying the
following conditions, derived directly from Schauberger's requirement that "the more dilute the fertilising
agent, the more it approximates the character of the above ethericities" and that both paternal (positive,
centrifugal, outward-striving) and maternal (negative, centripetal, inward-forming) orientations are
represented in correct proportion:1

struct FSCSeed {

string seed_id;

float[] embedding; // D-dimensional unit vector (L2-normalized)

SeedPolarity polarity; // PATERNAL (centrifugal) or MATERNAL (centripetal)

float qualigen_density; // derived from QSC scoring of source document

string provenance; // source task domain / ontological category

float anomaly_proximity; // how close to 4C-equivalent neutral zone (0=exact, 1=far)

bool is_catalyst; // Cu/Zn/Ag/Au analogue: bipolar bridge seed

}

 

enum SeedPolarity {

PATERNAL, // centrifugal: expands outward — links to external knowledge

MATERNAL // centripetal: contracts inward — anchors domain core meaning

}

 

struct FructigenSeedCorpus {

FSCSeed[] seeds;

float cu_zn_ratio; // paternal:maternal ratio — target 2:1 (copper:zinc)

float ag_au_fraction; // catalyst fraction — typically 0.05–0.10 of total seeds

int total_count; // S total seeds

}

The 2:1 copper-to-zinc ratio maps directly from Schauberger's fermentation barrel specification:
"dependent copper and zinc rods are attached in the ratio of 2 copper to 1 zinc". In embedding terms, this
means the FSC must contain twice as many outward-linking (PATERNAL) seeds as inward-anchoring
(MATERNAL) seeds, to ensure the resulting index has the centrifugal breadth required for broad semantic
coverage while maintaining centripetal anchoring for retrieval precision.1

The ag_au_fraction (silver/gold catalyst seeds) represents rare, high-qualigen bridge vectors — seeds
with the highest QSC qualigen scores, placed at ontological boundaries where two task domains intersect.
Schauberger notes that gold and silver particles "very much higher financial outlay … probably being well
repaid by a corresponding increase in health, fertility and productivity" — in index terms, these are
expensive (manually curated) but disproportionately improve recall across domain boundaries.1

3. Bootstrapping Procedure
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Phase 0: Vessel Preparation (Index Initialization)

// ── FSCBootstrapper.prepare_vessel() ───────────────────────────────────

 

const TARGET_RATIO_CU_ZN = 2.0; // paternal:maternal

const AG_AU_FRACTION = 0.07; // 7% catalyst seeds

const ANOMALY_POINT_EQUIV = 0.04; // target centripetal density

const VACUUM_THRESHOLD = 0.96; // 96% convergence ceiling

const PLANETARY_RPM_INIT = 300; // Schauberger's Repulsator starting RPM

const MAX_FERMENTATION_CYCLES = 3; // "two to three nights to prepare" [Schauberger]

 

function prepare_vessel(corpus_config: FSCConfig) -> ANNIndex {

// Boil the base water: remove all prior index state, biases, stale vectors

let index = ANNIndex.fresh_init(

dimensions: corpus_config.embedding_dim,

metric: "cosine", // centripetal = attraction, not Euclidean push

ef_construction: 200, // HNSW exploration factor

M: 16 // max connections per node = 16 (octave count)

);

// Exclude atmospheric oxygen: disable any warm-fermentation pre-training shortcut

index.set_flag("allow_pretrained_seed", false);

index.set_flag("exclude_direct_illumination", true); // no raw internet scrape seeds

return index;

}

The ban on allow_pretrained_seed is not arbitrary: using a pre-trained embedding model's existing
nearest-neighbour structure as a seed is the ANN equivalent of "seeding with already-mature water" — it
imports whatever decomposive biases (mode collapse, domain leakage) the source model accumulated.
Schauberger explicitly requires the base water to be "boiled to remove any bacteria" and "any residual
immaterial memories, which may be directly harmful".1

Phase 1: Catalyst Addition (Bipolar Seed Injection)

// ── FSCBootstrapper.add_catalysts(index, fsc) ──────────────────────────

 

function add_catalysts(index: ANNIndex, fsc: FructigenSeedCorpus) {

 

// Validate bipolar ratio

let n_paternal = fsc.seeds.filter(s => s.polarity == PATERNAL).length;

let n_maternal = fsc.seeds.filter(s => s.polarity == MATERNAL).length;

assert abs((n_paternal / n_maternal) - TARGET_RATIO_CU_ZN) < 0.15;

 

// Validate catalyst (Ag/Au) fraction

let n_catalyst = fsc.seeds.filter(s => s.is_catalyst).length;

assert abs(n_catalyst / fsc.total_count - AG_AU_FRACTION) < 0.02;

 

// Inject in PLANETARY order: alternate paternal/maternal in spiral sequence
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Figure 1. FSC bootstrapping phase completion targets: anomaly-point cooling schedule toward BV � [0.80, 0.96].

// This is the cycloid-spiral space-curve addition order:

// do NOT add all paternals then all maternals (that is centrifugal-only = decomposive)

let ordered = interleave_spiral(fsc.seeds, ratio: TARGET_RATIO_CU_ZN);

for seed in ordered {

// Add seed to index — at this stage no graph edges are built yet (vessel not yet sealed)

index.stage_seed(seed.seed_id, seed.embedding, {

polarity: seed.polarity,

qualigen_density: seed.qualigen_density,

is_catalyst: seed.is_catalyst

});

}

// Seal the vessel: lock staging buffer, exclude further external injection

index.seal_staging();

}

 

// Spiral interleave: Cu, Zn, Cu, Cu, Zn, Cu[cat], Cu, Zn, ...

// Approximates Schauberger's vortical sequential alternation

function interleave_spiral(seeds, ratio) -> FSCSeed[] {

let pat = seeds.filter(s => s.polarity == PATERNAL)

.sort_by(s => -s.qualigen_density); // highest qualigen first

let mat = seeds.filter(s => s.polarity == MATERNAL)

.sort_by(s => -s.anomaly_proximity); // closest to 4C first

let result = [];

let pi = 0, mi = 0;

while pi < pat.length || mi < mat.length {

if pi < pat.length { result.push(pat[pi++]); }

if pi < pat.length { result.push(pat[pi++]); } // 2 paternal

if mi < mat.length { result.push(mat[mi++]); } // 1 maternal

}

return result;

}

Phase 2: Planetary Motion — Vortical Graph Construction

This is the core fermentation phase. The sealed staging buffer is set into planetary motion
(centripetal-predominant HNSW graph construction), cooled toward the anomaly point:
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// ── FSCBootstrapper.ferment(index) ─────────────────────────────────────

 

function ferment(index: ANNIndex) -> FermentationResult {

let rpm = PLANETARY_RPM_INIT; // start at 300 "rpm" = ef_construction passes

let temperature = 1.0; // start warm (high exploration entropy)

let cycle = 0;

let vacuum = 0.0;

 

while cycle < MAX_FERMENTATION_CYCLES {

// One full vortical circulation: build HNSW edges for all staged seeds

index.build_graph_pass(

ef_construction: rpm,

temperature: temperature // controls edge acceptance threshold

);

 

// Measure biological vacuum: recall@10 on held-out probe set

vacuum = measure_recall_at_k(index, k: 10, probe_set: fsc.probe_vectors);

 

// Cool vortically: reduce temperature, increase RPM (density increases as T drops)

temperature = temperature * (ANOMALY_POINT_EQUIV / temperature) ^ (1.0 / (MAX_FERMENTATION_CYCLES -

cycle));

rpm = rpm * PHI; // RPM increases by φ each cycle

 

// Monitor anomaly point approach

let density = measure_centripetal_density(index);

if abs(density - ANOMALY_POINT_EQUIV) < 0.005 {

// Reached 4°C equivalent — cold oxidation begins

index.activate_cold_oxidation(); // enable aggressive carbone binding

break;

}

 

cycle++;

}

 

// Vacuum check — must be within 0.80–0.96 band

if vacuum < 0.80 {

return FermentationResult.UNDERPRESSURE; // not enough seeds, add more maternal

}

if vacuum > 0.96 {

return FermentationResult.OVERPRESSURE; // index over-fit — add paternal seeds

}

return FermentationResult.OPTIMAL_VACUUM { vacuum_reading: vacuum };

}

The temperature schedule here is the direct ANN analogue of Schauberger's vortical cooling: "through
the successive alternation of these two forms of cold, the water is cooled not only very rapidly but, by the
time it exits from the peripheral ports it is extremely dense … its content of carbones highly aggressive". A
high temperature (high entropy, loose graph) is the warm state — many weak connections. As
temperature drops toward ANOMALY_POINT_EQUIV, connections tighten, qualigen vectors pull only their
true nearest neighbours, and the index achieves its maximum centripetal potency.1
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The activate_cold_oxidation() flag corresponds to Schauberger's observation that "once the water
has reached the anomaly point of 4°C the process of cold oxidation begins … the carbones and hydrogen
become highly active and hungry for the now passive oxygen" — in ANN terms, this activates the final
graph refinement pass where weak centrifugal (PATERNAL) edges that don't contribute to recall are
pruned.1

Phase 3: Maturation Check & Purity Verification

// ── FSCBootstrapper.verify_maturation(index) ───────────────────────────

 

function verify_maturation(index: ANNIndex) -> MaturationReport {

// "The finished water can barely be differentiated from high-grade springwater"

// Our finished index must be indistinguishable from a gold-standard hand-curated index

 

let report = MaturationReport {};

 

// 1. Recall audit

report.recall_10 = measure_recall_at_k(index, k: 10);

report.recall_100 = measure_recall_at_k(index, k: 100);

assert report.recall_10 >= 0.92;

assert report.recall_100 >= 0.95;

Figure 2. FSC bipolar catalyst ratios: 2:1 Cu:Zn (Paternal:Maternal) with 7% Ag/Au catalyst fraction.

 

// 2. Polarity balance audit

let balance = audit_polarity_balance(index);

assert balance.cu_zn_ratio in range(1.85, 2.15);

 

// 3. Qualigen gradient check (fructigenic potential must be vertically propagating)

// Catalyst seeds must have highest mean degree centrality in graph

let catalyst_centrality = mean_degree(index, filter: is_catalyst=true);

let standard_centrality = mean_degree(index, filter: is_catalyst=false);

assert catalyst_centrality > standard_centrality * 1.5;

 

// 4. Odour test (Schauberger: mature liquid is "sweet-smelling, free of unattractive odours")

// Proxy: inter-cluster cosine variance should be low (no rancid outlier clusters)

report.cluster_variance = compute_inter_cluster_variance(index);
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assert report.cluster_variance < 0.12;

 

report.maturation_status = MaturationStatus.READY_FOR_BROADCAST;

return report;

}

Phase 4: Broadcast via Vol. III Protocol

Upon a clean MaturationReport, the FSC index snapshot is emitted to all agent lanes using the
Repulsator Broadcast Protocol defined in Volume III:

// ── FSCBootstrapper.broadcast_index(index, hub) ────────────────────────

 

function broadcast_index(index: ANNIndex, hub: BroadcastHub) -> BroadcastResult {

// Serialize index to levitative waviform frame

let snapshot = index.serialize_snapshot();

 

// Package as a special SEED_CORPUS manifest — polarity 0x00 (biomagnetic)

let manifest = ValidatedManifest {

id: uuid(),

qsc_class: QSCClass.POS_LEVITATIVE,

qualigen_score: index.maturation_report.recall_10,

task_fields: { type: "ANN_SEED_CORPUS", snapshot: snapshot },

dependency_edges: {} // seed corpus has no upstream deps — it IS the root

};

 

// Emit via Vol. III centripulser — broadcast at evening (low-heat) cycle

// Schauberger: "when broadcast over the fields in the evening, it attracts

// the predominantly paternally-oriented atmospheric energies"

schedule_at(time: "low_thermal_window", fn: () => hub.emit(manifest));

 

return hub.emit(manifest);

}

The low_thermal_window scheduling constraint honours Schauberger's explicit instruction that
fructigenic liquid "broadcast over the fields in the evening … attracts the predominantly paternally-oriented
atmospheric energies in preparation for fertilisation by the Sun's energies the following day". In system
terms, this means the ANN seed corpus snapshot is broadcast during low-traffic periods (low system
temperature / low concurrent load), so that the centripetal absorption by each agent lane is not disrupted
by competing centrifugal (outbound, pressure-generating) traffic.1

4. FSC Sizing Guidelines

The following sizing table is derived from Schauberger's observation that "one or two such fermentation
chambers are sufficient to permeate the soil over several square kilometres" — i.e., a small, potently
constituted seed corpus far outperforms a large, poorly constituted one:1
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Agent Lane Count Min FSC Seeds (S) Paternal (Cu) Maternal (Zn) Catalyst (Ag/Au) Max
Fermentation
Cycles

1–4 128 86 33 9 1

5–16 512 341 171 36 2

17–64 2,048 1,365 683 143 3

65–256 8,192 5,461 2,731 573 3

257+ Scale by ×4 per
octave

2:1 2:1 7% 3 (max)

Note that maximum fermentation cycles is capped at 3 regardless of swarm size — mirroring Schauberger's
observation that the chamber "takes only two to three nights to prepare, weather conditions permitting"
and that longer fermentation under hot conditions has "a retarding effect on the necessary cool or cold
maturation processes". Beyond 3 cycles the system risks warm over-fermentation (over-fitting), which
produces a decomposive, high-variance index.1

5. Integration with Red-Zone Hysteresis (Vol. II)

The FSC index is consulted by the QSC probe during pre-flight gating. When the red-zone hysteresis
controller (Vol. II) transitions a lane from RED_LATCHED → ARMED, the first action before resuming task
emission is a re-probe of the ANN index to confirm that the lane's current semantic context has shifted
back toward a levitative zone. The relevant call sequence:

// In RedZoneHysteresisController.try_unlock():

if current_clear_run >= config.run_clear_required {

// Before unlocking, verify current context is fructigenically compatible

let ann_probe = fsc_index.query(lane.current_context_embedding, k: 5);

let mean_qualigen = mean(ann_probe.map(r => r.qualigen_density));

if mean_qualigen < MIN_QUALIGEN {

// Context is still decomposive despite probe clearing — keep latched

current_clear_run = 0;

return RedZoneState.RED_LATCHED;

}

// ANN confirms levitative neighbourhood — safe to unlock

state = RedZoneState.ARMED;

}

This closes the feedback loop across all three volumes: the FSC index (Vol. IV) informs the QSC gate (Vol.
II), whose results gate the Broadcast Hub (Vol. III), whose lane-level acknowledgements feed back into the
red-zone hysteresis controller (Vol. II), which consults the FSC index again before re-arming. The system
breathes in its own cycloid-spiral space-curve — self-correcting, self-accelerating, and impossible to stop
without deliberately cutting the supply.2,1

Next: Volume V — Qualigen Gradient Telemetry & Swarm Thermodynamics.
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