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A significant increase in marine paleoproductivity during the Late Miocene-
Early Pliocene ( ~ 9-3.5 Ma)  was documented at several sites in the Indian, 
Pacific, and Atlantic oceans. This event is characterized by:

  elevated accumulation rates of biogenic silica and carbonate;
     expansion of oxygen minimum zones in the Indian Ocean;
  increased burial of phosphorus and barium in all major oceans combined.

→ The Late Miocene-Early Pliocene
 Biogenic Bloom 
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The study interval extends 
from Zone NN9 to Zone 
NN16 (Martini, 1971), 
from Subzone CN7 to 

Subzone CN12a 
(Okada and Bukry, 1980), 
and from Zone CNM13 

to Zone CNPL4 
(Backman et al., 2012)
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Benthic foraminiferal assemblages are 
strongly dominated by calcareous taxa. 

The diversity of the assemblages 
(Fisher- α index) reaches the minimum 

values between ca. 8 and 6 Ma. 20 µm
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A combination of climatic and tectonic changes 
influenced the oceanographic conditions, changes 

in the equator-pole temperature gradient and in 
wind position and seasonal strength, had a major 

influence on the Benguela upwelling region.
The intensification of the Benguela upwelling 
system plays a fundamental role in the benthic 

foraminiferal expression of the Biogenic Bloom, 
leading to seasonal phytoplankton blooms and 

intervals where PET dominate in the assemblages, 
in particular the proliferation of 

Epistominella exigua and 
Alabaminella weddellensis.

Decreases in BFAR and PET  (e.g. 4.8 - 3.8 Ma) 
are associated to increasing abundance of 

buliminids and uvigerinids, indicating more 
eutrophic andoxygen-depleted conditions 

at the seafloor and a shift to more stable input of 
organic matter.

Benthic foraminifera assemblages are 
strongly dominated by calcareous and 

infaunal taxa such as Bulimina, 
Globocassidulina, and Uvigerina. 

Benthic foraminiferal assemblages suggest 
changes in deep water oxygen concentration 
and seafloor nutrient supply during generally 

high export productivity conditions. 
From 7.4 Ma to 6.7 Ma, strengthening of the 
EAC and shallow-intermediate waters, driven 
by the northward migration of the Westerlies, 

led to greater influence at Site U1506 and
episodic nutrient supply related to seasonal 

phytoplankton blooms. 
High relative abundance of 

Globocassidulina crassa and Globocassidulina 
subglobosa characterise this interval.

From 6.7 Ma to 4.5 Ma, the productivity 
regime shifted to a more stable interval 
characterized by eutrophic and dysoxic 

conditions, due to the subsequent southward 
movement of the Westerlies, and the 

subsequent weakening of these currents and 
a reduced influence on the site.

 The Late Miocene Biogenic Bloom has been identified at ODP Site 1085 and IODP Site U 1506.
 We provide a biostratigraphic classification and an age model for both sites.
 During the Biogenic Bloom, two phases have been identified at Site U1506 and five phases at Site      
     1085.
 High abundance of PET have been documented at both sites poiting to episodic phytoplankton 
      blooms in the surface waters.
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IODP Site U1506 (28.66°S, 161.74°E; 1505 m water depth) was drilled during Expedition 371 
in the southwest Pacific Ocean (Sutherland et al., 2019). This site is located on the northern part 

of the Lord Howe Rise, a major submerged plateau fragment in the Tasman Sea. 
The oceanographic setting is particularly complex because of the interaction between 

the tropical and subtropical surface currents and the Antarctic Circumpolar Current, and the 
atmospheric influence generated by the Australian landmass. In the Tasman Sea, three different 

oceanic fronts occur, the Subtropical 
Convergence (STC), Tasman Front (Subtropical Divergence), and Southern Tropical 

Convergence adding additional oceanographic complexity to this region.

ODP Site 1085 (29°22.4665′S, 13°59.4064′E; 1713.2 m water depth) is located in Cape Basin, 
southeast Atlantic Ocean in the outer rim of the Oranje River fan, in the southern Benguela 

Current region. The site is situated in the Angola/Namibia system, one of the largest upwelling 
regions in the world. 

A peculiarity of this location is the high surface productivity due to the upwelling of cool, 
nutrient-rich waters along the coast of Africa. This phenomenon is controlled by atmospheric 

circulation and results from the combination of the northwest-flowing Benguela Current and the 
south-easterly trades (Diester-Haass et al., 2002). 
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The study interval extends from 
Zone NN10 to Zone NN13 

(Martini, 1971), from Subzone 
CN8b to Subzone CN10 

(Okada and Bukry, 1980),  
and from Zone CNM15 

to Zone CNPL1 
(Backman et al., 2012)
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