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The Tasmantid seamounts extend for over 2000 km off the east Ty T CORAL SEA 77 . & The diversity in volcanic form observed across ] . ‘ T . To investigate subsurface mass distributions, predicted gravity effects of the water-sediment and sediment-edifice interfaces were calculated using a 5th Forward modelling of seamount gravity anomalies was undertaken to assess the lithospheric strength of
coast of Australia and constitute one of three contemporaneous, N e P the chain s clearly reflected in their slope char- T TS i\‘ ‘ | ] ‘ order Parker expansion FFT method (4a), b), e)) and subtracted from free-air anomalies (4c), e)) to generate Bouguer anomalies (4e), f)). Basement the Tasman Sea. Modelling efforts were complicated by thick sediment cover requiring joint calculation of
sub-parallel Cenozoic hotspot tracks that traverse the region, . e L5 LS 2 acteristics with tectonic setting apparently the /) ’Q \\ [/ densities were chosen to minimise coherence between topography and Bouguer anomalies (4d), e)). The 20-50 mGal Bouguer highs over the centres sediment and seamount loading combined with a lack of seismic constraint on basement and Moho inter-
locally separated by less than 500 km (Cohen et al., 2013). To- 18°Sg ,‘ ' | 7 e el AL ° controlling factor — conical seamounts with \ ’//’ \ ORI XS of many edifices (4f)) suggest extensive intra-basement intrusion of primary magmas — they persist for basement densities >3000 kg/m? — and sluggish faces. However, preliminary results point to the absence of a relationship between T_and age of oceanic
gether, these chains constitute the East Australian Plume Sys- Ao o G 2 NS E V- Y elevated slope gradients but lower intersec- = T 4 '5\‘ rates of extraction. This is consistent with minimal surface disturbance and observed scarcity of mass-wasting deposits (Contreras-Reyes et al., 2010). crust at time of loading (5a)).
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6 Ma (McDougall & Duncan, 1988). At multiple locations, the "R ) Y SO e ners (2a)); rugged seamounts with low slope e L I i . .

Tasmantid chain intersects the extinct slow-spreading Tasman . Vel 9 B LTI CA gradient but high intersector variability occur ‘ e, sy Te e | 5930000 | 5930000 zones generally exhibit low T_suggesting that extensive faulting

Sea ridge system, which was active from 84 Ma to 53 Ma (Muller %. Sl #ibgrd 0 B at inside corners (2d)). Terraced and shield [ - T8 _ | ¢ TNAAN o TN e _ e _ weakens the lithosphere in these settings, thereby obliterating any

et al., 2008). Despite the spreading cessation pre-dating sea- S Frecerc P S S onal seamounts have distinctively variable and v T B YR A | | e g, s e underlying plate strenghtening trend associated with plate cooling

mount emplacement by >20 Ma, palaeo-ridge structure appears T P, o, el W o e i low gradient upper slopes suggesting elevat- N RS W . R R (c.f. Watts & Zhong, 2000). Tectonic setting, not plate age, is there-

to be a major control on seamount morphology. - Marion * At . 4 T C Y e ed rates of mass wasting related to sub-aerial - . — ° L G - ° : | fore the determining factor for Tasman Sea lithospheric strength.
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Bouguer anomaly maps exhibit residual highs over edifice centres
(4f)). Gravity modelling suggests that these anomaly amplitudes
can only be matched if dense cores (2900 kg/m?) and substantial
intrabasement intrusions (3000 kg/m?3) are invoked (5b)).
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Tasmantid morphologies fall into four distinct categories: i) rugged seamounts constructed via repeated fissure eruptions along ; f

crosscutting volcanic rift zones (VRZs) (6a)); ii) shield seamounts with shallow slopes and dispersed cinder cones (6b)); iii) elon- — ‘adient is remarkably con.

gated, terraced seamounts with subaerially eroded peaks (6¢) & d)) and iv) conical seamounts characterised by summit calderas “‘ L B gt ant in the affected Sy ector : i
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and smooth flanks (6e) & f)). The chain exhibits low rates of mass wasting, highly variable VRZ orientation and fluctuating edifice A | ¥ ’ * o : e) Curvature of the bathym- o " BNV 00000 50000 500000 _ Seamount Infill I
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etry against tectonic context shows a clear link between overall morphology and seamount position relative to ridge structure. & ?~ wy 7120000m Rtk o - together these observations Figure 4. Gravity reduction over Queensland & Britannia seamounts. a) Bathymetry. b) Combined basement-seafloor interface anom- | Basement
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VRZs, faults and long axes of faults were delineated using bathymetry data with consistent orientations emerging amongst seamounts em-

placed in specific tectonic settings (7 & 8). Seamounts located at inside corners have major trends oblique to spreading trends implying that 100-

3 v Shed o ﬁ 7, P £ 2 strong mechanical coupling characterised the transform faults, consistent with slow spreading and reduced magma supply (9). Observed _

orsocon N Ve i Mired pllow basals o = R alignments suggest deep faulting of the oceanic lithosphere allowing channelisation of magma along pre-existing structural trends, despite g 75
: RO R the intraplate volcanism postdating active extension by >20Ma. The dominance of the tectonic signal, from surface expressions (Box 2,5 >

] Morphology varies dramatically between seamounts, even those separated by <10km distance.
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Behn et al., 2002). x = : : : :
mechanical  coupling The modest rates of mass wasting revealed by slope analysis combined with the prevalence of dense

parameter, OC = inside cores indicated by gravity signatures and lithospheric modelling suggest that subsurface intrusion, rather
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) corner, IC = outside than sub-aqueous eruption, was the dominant magmatic growth mechanism.
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900000004 900000004 black = transform fault. Low overall T, and the >20Ma time separation between seamount emplacement and spreading cessation

060000000 060000000 Tiey/Oseyn 18 the ratio of suggest deep intra-lithospheric faulting must have accompanied spreading in order to allow Tasmantid

000000000 shear to normal stress . . . _
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;“:‘ a0 LN reontnues > & 6) through to lithospheric structure (Box 3 & 4), points to low melt production, implying that the Tasmantid “plume” may have constituted a 50-
relatively weak mantle anomaly.
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C) 155'10'E 15520 | | d) ot e Figure 7. Orientations of linear features vs. tectonic context at individual seamounts. a) Stradbroke, rugged edifice; i) major trends oblique-to-spreading and ii) in- 5.
P i R e i | * side-corner setting. b) South and North Recorder terraced edifices; i) South Recorder has volcanic trends parallel to Recorder Fracture Zone and iii) fracture zone set-

- PG o . : ; . . P , 50 50 | 50 | on the fault plane incor-
TR . - ting; ii) North Recorder has ridge-parallel lineaments and iii) off-axis setting. ¢) North Fraser, conical edifice; i) principal trends ridge-parallel and subparallel to porating both deviatoric

Bathymetry (m) g TN fracture zones and ii) outside corner setting. Red = major VRZs and elongation axes, blue = minor VRZs and black = faults. IC = inside corner, OC = outside corner. and lithostatic compo- The slow rate of magma supply, as indicated by the dominance of tectonic controls, high intrusive:extrusive
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ATER ner seamounts. ¢) Fracture zone seamounts. d) Continental seamounts. e) Outside corner seamounts. f) Off-axis seamounts. Colour scheme same as 8.

s ‘.;  h | T ' o ' Tectonic inheritance is the dominant control on the magmatic evolution of the Tasmantid chain as
' { & ‘ . " . | . demonstrated by: a) dependence of morphology on tectonic setting; b) absence of a T -age relationship and
Csommgm  Pankeend P S Marow, steepembaymens ‘ [ 7 . c) strong alignment of volcanic features at all depths with principal stress directions predicted for the Tasman

Sea ridge system.
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Figure 6. a) Stradbroke: rugged seamount straddling an inside cor-

ner. b) Cato: shield seamount located on the Lord Howe Rise continen-

tal block. ¢) Wreck: subaerially eroded, elongate, terraced seamount lo- | i ,‘ | -~ ijz}."-""‘ "' R , . ity f : o
cated on crust of unknown composition. d) Queensland: off-axis, terraced | | | N | . » Sandwell, D T.,&W. H. F. Srmth (2009), Global marine gravity from retracked Geosat and ERS-1 altimetry: Ridge
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