


Additional background information

Supplementary Methods used in the Biostratigraphy

The age model for this study was constructed primarily using calcareous nannofossil biostratigraphy with additional age constraints from radiolarians, as described in the main of the paper. 

Rationale for drilling

During Expedition 352 sites were chosen for their likelihood of recovering two main types of igneous rocks that were thought to characterize seafloor spreading above an incipient subduction zone, following dredging and submersible studies of the adjacent region (Reagan et al. 2010, 2013, and references). The initial expedition objectives were to drill two deep holes, one through relatively distal forearc basaltic crust and the other through more proximal boninitic crust.  Both of the planned sites were drilled and largely recovered the hoped-for igneous lithologies (U1440 [BON-1A] and U1439 [BON-2A]). However, poor hole conditions at the first two sites and operational time savings made it possible to drill two additional alternate sites (U1442 [BON-5A] and U1441 [BON-6A]).

Lithology description
Onboard, the cores were described in terms of lithological units and subunits that were identified using criteria that included lithology, color, bioturbation, grain size, sedimentary structures, diagenesis, and also the occurrence of distinctive sediment types (e.g. tephra and volcaniclastic layers, sand and/or clay layers and coarse breccia-conglomerate).  The sediments range from unconsolidated in the upper part of the section to semi-lithified and lithified near the base of each hole (Reagan et al. 2015).
	Five units were recognized in Hole U1439A, ranging from Early Oligocene to Recent (see Figs. 4-6; Reagan et al. 2015). Three of the distinctive lithologies, namely nannofossil ooze, mud, and clay, also occur in Hole U1442A and were recognized as Units I-IV of Early Oligocene to Pleistocene age. Comparable lithologies in Hole U1441A were defined as Units I-V of Early Miocene to Pleistocene age. Mud and clay are more abundant relative to the upslope sites and there is an additional unit of coarse breccia-conglomerate in the upper part of Hole U1441A. Hole U1440A was divided into Units I-III of Early Oligocene-Pleistocene age and is characterized by a relatively high abundance of mud with the addition of coarse breccia-conglomerate in the lower part of the succession.
	Some of the tephra layers that occur extensively within both the Oligocene-Early Miocene and the Pliocene-Holocene intervals of Site U1439 (Reagan et al. 2015) can be correlated with similar facies at Site U1442 based on shipboard observations and post-cruise glass analysis (Kutterolf et al. sub.). A few of these tephra layers that have distinctive chemical compositions can also be recognized both physically and chemically at Sites U1440 and U1441 (Kutterolf et al. sub.). This allows some detailed correlations between sites to be established.

Biostratigraphy methods
Calcareous nannofossils were described from smear slides and the standard nannofossil zonations of Martini (1971) and Okada and Bukry (1980) were utilized to evaluate nannofossil age datums. The website Nannotax (www.nannotax.org/) was consulted for updated nannofossil genera and species ranges. The zonal scheme of Martini (1971) was selected for the biozones, and this zonal scheme was correlated with the geological timescale of Gradstein et al. (2012) (see Supplementary Table 1 for details of taxa identified and zonation).
     Preparing samples for examination required a small portion of the sediment to be placed in a vial and mixed with water in order to create a mixture of sediment and water or a ‘slurry’. The slurry allows coarser-grained sediment to settle and be avoided when preparing smear slides. Smear slides were then prepared from the slurry allowing for even distribution of fossils across the slide.  The smear slides were then dried on a hot plate. After drying, they were mounted with a cover slide using Norland optical adhesive (No. 61) and placed under a UV lightbulb until the adhesive set. 
	Samples were examined using a light microscope with an oil immersion lens. Brightfield, and crosspolarized light, under a magnification of 1000x, was used. 400 fields of view (FOVs) were examined from each nannofossil slide to locate marker taxa and determine the approximate age, or age range, of each sample. The standard nannofossil zonations by Martini (1971) and Okada and Bukry (1980) were utilized during the study to evaluate nannofossil age datums. A complete list of horizons used in figures and age/depth plots can be found in Supplementary Table 1. The website Nannotax (www.nannotax.org/) was consulted for updated nannofossil taxonomic concepts. The Gradstein et al. (2012) geological timescale was used to provide ages for observed nannofossil datums. This allowed for the refinement beyond standard zonation correlations by using age datums associated with specific nannofossils or assemblages.
     Radiolarians were extracted from the host sediments using the method outlined in De Wever et al. (2001). Scanning Electron Microscope (SEM) photomicrographs were taken of mounted tests using a SEM at the University of New England in Armidale, Australia (see Supplementary Figure 1 for illustrations of key taxa and Supplementary Table 2 for details of taxa identified and zonation). The ages and age ranges of the species identified were used to calculate an assemblage age for each sample, utilizing the biozones of Kamikuri et al. (2009). The resulting age model is presented in Figure 4 and the related age-depth plots in Figure 5.
    The radiolarians were processed following the method outlined in De Wever et al. (2001). Sediments were placed in beakers with hydrogen peroxide. Samples were boiled for a few minutes to achieve oxidation of the organic matter and disaggregation of the clay fraction. Samples were sieved and washed through a 63 µm mesh and returned to the beakers with the addition of a few drops of 10 % hydrochloric acid, to dissolve any calcareous microfossils. Samples were re-sieved and washed through a 63 µm mesh. Residues were transferred to crucibles and dried in an oven at 60°C. Residues were viewed under a binocular microscope and complete radiolarian tests were transferred to a Scanning Electron Microscope (SEM) stub and mounted on carbon tape. The stub was placed in a SEM at the University of New England in Armidale and photomicrographs were taken of the tests. These photos were compared to published photographs of known species and the age and extent of these species were used to calculate an assemblage age for each sample. The biozones of Kamikuri et al. (2009) were used as the primary reference for this study. A plate of important radiolarians is provided in the main paper (Fig. 4) and a species list can be found in Supplementary Table 2. 
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