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报告简介：During the late Furongian to early Tremadocian, the Baltoscandian epicratonic basin exhibited pronounced 

environmental heterogeneity. A central black shale depocentre (Alum Shale) was bordered in northern Estonia by coastal 

plains and shoal complexes, hosting low-diversity benthic assemblages dominated by linguliform brachiopods (Obolus, 

Oepikites, Schmidtites, Ungula) characterized by organo-phosphatic shells. Skolithos trace fossils were abundant, indicative 

of opportunistic colonization of soft, mobile substrates influenced by tidal and storm dynamics. From the mid Cambrian 

onwards, these nearshore environments were marginal habitats for most benthic taxa, preceding the Ordovician radiation 

of molluscs. Obolid-dominated communities, however, proliferated steadily, reaching a peak during the latest Furongian 

(Cordylodus andresi–C. proavus zones). Brachiopod shell accumulations formed bioclastic-rich siliciclastic sediments, 

which served as a major source of biogenic phosphate. This led to the formation of economically significant phosphorite 

ore bodies, such as the Toolse deposit, with proven reserves exceeding 27 million tons of P₂O₅—representing only a portion 

of the total phosphate accumulation during this interval. 

Subsequent early Tremadocian (C. lindstromi–C. angulatus zones) marine transgressions, coeval with the expansion of the 

Alum Shale, led to the widespread decline of these shallow marine communities. Low net sedimentation allowed extensive 

Furongian shell beds to remain at the sediment–water interface, promoting redox-sensitive phosphate recycling. This 

process likely drove coastal eutrophication, with episodic nutrient enrichment and fluctuating oxygen levels in the water 

column. The presence of chemogenic phosphorite crusts and concretions at the basin margins supports sustained high 

phosphate availability. The ecological simplicity of these systems—dominated by a few suspension feeders with minimal 

trophic complexity or predation—likely contributed to their instability. The unchecked proliferation of obolids under 

nutrient-enriched conditions may have played a role in the ecological collapse and subsequent extinction of these 

communities. 
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