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1. Purpose
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Abstract
The Cambrian Series 3 witnessed widespread development of       
microbial reefs after the first Phanerozoic reef crisis, which has 
largely been documented from Laurentia. This study reports various 
Cambrian Series 3 microbial-dominated reefs from the Daegi        
Formation of Korea toward comprehension of the regional variability 
of the Cambrian Series 3 reefs. The cumulative thickness of these 
reefs comprises over 20% of 180 m-thick carbonate-dominated 
Daegi Formation. The Daegi reefs are composed of prevailing 
thrombolite-siliceous sponge boundstone, subordinate Girvanella 
crust-Epiphyton boundstone, and minor stromatolites. Thrombolite-
siliceous sponge boundstone is characterized by pervasive          
mesoclots and Epiphyton thalli, where interstitial space of the    
framework often contains siliceous sponges. The siliceous sponges 
are occasionally encrusted by mesoclots and Epiphyton, providing     
substrates for microbial attachments, hence interpreted as dweller 
and local frame-builder. Girvanella crust-Epiphyton boundstone is 
composed of vertical to laterally aligned, sheet-like to arcuate        
Girvanella crusts. The framework of boundstone is primarily          
constructed by Girvanella crust, where Epiphyton thalli and minor  
siliceous sponges attached on top of the crusts. Coalescing of       
columnar and upward-widening stromatolites constitute rare            
biostrome. The Daegi carbonate platform dominated by the        
thrombolitic and subordinate microbial reefs appears to have          
extensively developed on the eastern margin of Sino-Korean Block 
located at the peri-Gondwanan region, which are comparable to   
Laurentian counterparts with an exception of common metazoan     
incorporation into reefs. The current study suggests that Cambrian 
Series 3 carbonate platform was largely dominated by microbial 
reefs, and probably represents the peak of microbialites throughout 
the Phanerozoic.

Re-assess contribution of siliceous sponges toward microbial reefs 
and middle Cambrian carbonate platform.

Thrombolite-sponge boundstone

A) Outcrop photograph of thrombolite-sponge boundstone with dark micritic mesoclots surrounded by gray micrite. B-C) Photomicrograph of      
microbial elements in the boundstone. B) Densely spaced, columnar (Mc), upward-widening (Mu) to irregular (Mi) mesoclots. C) Clusters of 
Epiphyton growing upward attached on top of other thalli. D) Cone-shaped sponge with some remnant of desma spicule (rectangle), suggesting 
lithistid affinity. E-F) Photomicrograph of common boundstone texture of the sponge-bearing reefs. E) Sponge remain (S) composed of tuberoids 
and spicules, surrounded by micrite and some mesoclots (M). F) Irregular-shaped sponge remain (S), enclosed by mesoclots (M). Note      
boundary  between mesoclot and sponge at their contact (white arrow). G-H) Photograph and interpretive tracing of dense occurrence of    
sponges mingled with mesoclots. Note attachments of some mesoclots to upper surfaces (white arrows) and side of sponges.
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2. Geologic Setting

A) Tectonic elements and Cambro-Ordovician outcrops of the eastern      
     Asia. Modified after Woo et al. (2008).
B) Geologic map of study area and distribution of the Daegi             
     Formation. Studied section marked by a red rectangle. Modified   
     after Chough (2013).
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Columnar description of the Daegi 
Formation. Carbonate-dominant 
middle part of the formation largely 
consists of bioclastic wackestone to 
packstone and microbial-dominated 
reefs, without shale and peritidal     
carbonates, interpreted as shallow 
subtidal platform interior deposits.

E

Occurrence of Daegi thrombolite-sponge reef. Half of these 
reefs are decimeter- to meter-scale structures smaller than 1 m 
in size. Cumulative thickness of these reefs comprise 22% of 
the formation. The key finding of this study is that more than 
90% of these reefs contain siliceous sponge remains,         
comprising 9% of the thrombolitic reefs. 

4. Implication

Local, regional or global phenomenon?

Microbialites Siliceous sponges Stem-group cnidarians

LR Laurentia SB Siberia BT Baltica GD Gondwana AU Australia
SKB Sino-Korean Block

SCB South China Block

  - Similar microbial-sponge reefs limited to peri-Gondwana?
  - Need to re-examine Laurentian Cambrian Series 3 reefs!
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Cambrian Series 3 “microbial” reefs

?
Reef thickness # of reef with

sponge / reef
Relative abundance

of sponges (%)
≤ 1 m 10/12 7.5
1 - 2 m 7/7 10.8
> 2 m 4/4 8.6
Total 21/23 9.0

Integral element of middle Cambrian carbonate platform!

Daegi “thrombolitic” reefs
with persistent sponge

Sponges in 90% of the reefs
Average 9% in thrombolite
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  of the formation
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