
Abstract. I attempt a slab inventory for the circum-
Arctic region, north of  ~ 50˚N. Comparing four recent 
global body-wave tomography models, I  identify 
robustly resolved, fast seismic anomalies in the 
transition zone and lower mantle. Reliably imaged 
slabs are mostly located between 900 and 1800 km 
depth, implying Cretaceous and early Tertiary times of 
subduction.  

This is broadly consistent with plate reconstructions, 
which infer Cretaceous spreading in the High Arctic, 
but with considerable uncertainties as to timing and 
locations. Reconciling the two data sets, by matching 
infered paleo-trenches to subducted slabs, may allow 
to discriminate between scenarios and to conclusively 
constrain absolute locations. 

II. Circum-Arctic slab inventory III. Plate reconstructions 

I. Tectonic motivation 

Evolution of tectonic plates over time, 
according to two different reconstructions. 
Left: ONeill et al. 2005, right: Alvey et al. 2008 
(their Model 3). Note the significant 
differences in absolute plate locations, e.g. 
positions of Greenland or North America w.r.t. 
the slabs. Such uncertainties might be 
overcome by a tight and consistent linking of 
slabs to paleo-trenches, as indicated by the 
slabs (if they sank vertically). 

Thank you to Carmen Gaina for providing the Arctic 
reconstruction models of Alvey et al. 2008. 
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Above figure from Alvey 2008  illustrates  three alternative 
spreading scenarios consistent with the incomplete magnetic 
seafloor data from the High Arctic. In the Eurasia Basin, 
spreading started ~55 Ma and is ongoing (red-yellow colors). 
The older Amerasia Basin opened during the Cretaceous (140+ 
Ma to ~80 Ma?). The scenarios differ in the speculated extent, 
timing, and rift location(s) for the basin. Spreading in the 
Cretaceous Arctic should have been accompanied by subduction 
in the circum-Arctic. Are these slabs still tomographically visible? 
If so, they can potentially distinguish between scenarios.  

            
        

        
        

   

Depth of 
slab 

Time of subduction if the 
average sinking rate was… 

1.0 cm/yr 1.5 cm/yr 2.0 cm/yr 

1000 km 100 Ma 66 Ma 50 Ma 

1500 km 150 Ma 100 Ma 75 Ma 

2000 km 200 Ma 133 Ma 100 Ma 

   

   

Circum-Arctic mantle structure from global tomography – consistent with plate reconstructions? 
Karin Sigloch, Ludwig-Maximilians-Universität Munich.  EGU2012-1561. 

Slab identification. Comparison of two tomographies (at 1100 km depth). The 
other two models examined were Amaru 2007 (P) and Montelli 2005 S-model.  

Li 2008 P-model Montelli 2005 P-model 

1100 km 1100 km 

FA: Farallon slab 
(northern branch), 
depth 1100-1800 km: 
extremely robustly 
resolved since Grand 
1994. 

S1, S2, S3: a trio of 
overlapping slabs, shallowing 
towards the Pacific: [600-900 
km],[900-1100 km],[1100-
1500 km]. Presumably 
westward subduction along 
NE Asian margin. Present in 
all models. 
S1=“Sakhalin slab”, S3= 
“Mongolia slab” of van der 
Meer 2009. 

PA:  “proto Aleutian” slab, 
depth 900-1200 km. Very 
robustly resolved. Has also 
been termed “Pacific”, 
“North Pacific”, or “Kula” 
slab --> presumably 
subduction from south. 
Does NOT connect up to 
current Aleutian trench and 
upper mantle slab (at 0-700 
km depth). 

CH:  “Chukchi slab” (van der Meer 
et al. 2009), 1000-1500 km. 
Present in all models, but depth 
and E-W extent vary. Strong 
candidate for subduction of Arctic 
lithosphere.  

WS: “West Siberian Slab” (not 
discussed before?) consisting of 
two parts [1400-1600 km],[1400-
1900+ km]. Present in all models, 
deeper part may connect to MO 
slab. Presumably E/W subduction. 

MO: Mongol-Ochotsk Slab in 
lowermost mantle (van der Voo 
1999), [2400-2900 km]. Vast slab, 
present in all models, though 
variable in extent. Except for this 
slab, the tomographies are not 
very consistent on lowermost 
mantle structure under the region. 

AA: “Amerasia Slab” (not 
discussed before?), [1000-1400 
km]. Present in 3 of 4 examined 
models (not in Li 2008). Strong 
candidate for Arctic subduction. 
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