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FIGURE CAPTIONS 

 

Figure S1. Locations of Scientific Ocean Drilling (SOD) Drill Sites Leg 1 to Expedition 371. (A) 

Location of all SOD sites. Colors indicate the program under which the site was cored. (B) Deep 

Sea Drilling Project (DSDP) Legs 1–96, Sites 1–624 

(http://iodp.tamu.edu/scienceops/maps/dsdpmap.pdf). (C) Ocean Drilling Program: Legs 100–

203, Sites 625–1243 (http://iodp.tamu.edu/scienceops/maps/odpmap.pdf). (D) IODP [Integrated 

Ocean Drilling Program] Expeditions 301–348, Sites U1301–U1430 (JOIDES Resolution), 

C0001–C0022 (Chikyu), and M0001–M0067 (mission specific) 

http://iodp.tamu.edu/scienceops/maps/iodpmap.pdf. (E) IODP [International Ocean Discovery 

Program] Expeditions 349–371, Sites U1431–U1516 (JOIDES Resolution), C0023 (Chikyu), and 

M0068–M0077 (mission specific) (http://iodp.tamu.edu/scienceops/maps/iodpmap2.pdf). (F) 

ODP/DSDP Special Holes: K/Pg boundary, reentry cones, and long-term observatories 

(http://iodp.tamu.edu/scienceops/maps/vip_holes.pdf). 

 

Figure S2. Example of difference in soft sediment cored with a rotary drill (left) and hydraulic 

piston core (HPC, right). The HPC was first deployed in 1979 (Leg 64, Guymas Basin). With the 

undisturbed sediment recovered with the HPC, it became possible to create detailed stratigraphy 

of paleoceanographic changes. The high resolution stratigraphy is further enhanced by drilling 

multiple offset cores at the same site and creating a composite depth scale (see Fig. 2). 

 

Figure S3. Schematic representation of creation of Composite Core Depth below Seafloor 

(CCSF-A) to generate a complete stratigraphic section. Here three offset Holes were cored at the 

same site. In this hypothetical example from Expedition 361 (Hall, Hemming, LeVay et al., 

2017) five cores from three Holes are shown. The depth of the cores in each hole is staggered to 

recover a complete undisturbed sedimentary sequence. The CSF-A scale (core depth below 

seafloor) is established by adding the curated core length to the core top depth (DSF). Core 

expansion, during decompression, can create apparent overlaps and stratigraphic reversals when 
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data are plotted on the CSF-A scale. In addition, tops and bottoms of cores tend to be disturbed 

so, if possible, they are avoided in the CCSFA. To accommodate this, the CCSF-A is constructed 

using sequential identification of distinct horizons (dashed red lines) identified from multiple 

holes using whole core measurements such as magnetic susceptibility and natural gamma ray, 

and/or color and lithology change in the split core. The primary splice (CCSF-D) (complete 

splice) is constructed by combining selected intervals between tie points (yellow). This way 

coring gaps and disturbed section are excluded producing a complete stratigraphic section. 

CCSF-A depth designations are not necessarily equivalent to CCSF-D depth designations. For 

example, Horizon Q, green dashed lines, occurs at different CCSF-A depths in the three Holes. 

Brown intervals = recovered core, yellow intervals = recovered core that will become part of the 

splice, dashed and dotted lines = equivalent horizons, red dashed lines = tie points aligning 

specific, easily recognized features. 

Figure S4. Digital line scan of cores from Site U1337, eastern, equatorial Pacific. These cores 

are more colorful than many SOD cores allowing hole to hole correlation using color. Numbers 

are core numbers (from Pälike, H., Lyle, M., Nishi, H., Raffi, I., Gamage, K., Klaus, A., and 

the Expedition 320/321 Scientists, 2010). A. Cores from the upper 50 m of the Site where the 

softer sediment tends to be well recovered. Red lines = base of a splice interval (tie point), 

yellow lines = top of the next splice interval (tie point). The composite core (splice) is shown at 

the bottom. B. Deeper in the section, where there is more lithification, core recovery is more 

challenging. When there are core gaps a complete composite splice cannot be constructed. 

Figure S5. CCSF-A construction by aligning whole core natural gamma radiation (NGR) 

measurements from Expedition 346, Northwestern Pacific. Line colors are measurements from 

different Holes; Hole U1424A (orange), Hole U1424B (blue), U1424C (red). The spliced section 

(CCSF-A) is shown in black. Red triangles identify tie points (Tada, R., Murray, R.W., Alvarez 

Zarikian, C.A., and the Expedition 346 Scientists, 2015). 

 

Figure S6. Map of the location of multiple SOD Legs (38, 81, 104, 152, 163) cored along the 

high magma rifted margins between Greenland and Europe (Storey et al., 2007), north of the 

Charlie-Gibbs Fracture Zone. 

 



 3 

Figure S7. A. Location map of the Juan de Fuca flank drilling where the Expeditions 301 and 

327 emplaced CORKs for hydrogeological, geochemical, and microbiological studies. B. 

Seismic cross section running WNW to ESE across the area of Fig. 3, showing the locations of 

ODP and IODP drill holes. The colorful surface shows the interpreted top of the volcanic crust, 

based on additional seismic lines, acquired as part of the site survey for drilling expeditions. 

Depths are plotted in units of two-way travel time (after Becker et al., 2013). 
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TABLE S1. LINKS TO A COMPLETE LISTING OF LEGS AND EXPEDITIONS 
url Data available 
http://www.deepseadrilling.org/ Complete listing and documents for the Initial Results, Technical Notes, 

Technical Reports and a brief history of DSDP. Included in the Initial 
Results are site descriptions, when they were drilled and their location, 
and initial post-leg, peer-reviewed science results. 

http://www-odp.tamu.edu/publications/pubs.htm Complete listing and documents for scientific prospectus, preliminary 
report, the Initial Results (written onboard the ship), Scientific Results 
(peer-reviewed, shore-based studies, usually written within 2 years 
after the leg), for Legs 101-210, cumulative index and citations. 

http://publications.iodp.org/ Complete listing and documents for scientific prospectus, preliminary 
report, Proceedings (written onboard the ship), and citations to peer-
reviewed, shore-based studies, for Expeditions since Expedition 301. 
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