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The 11,000 km of back-arc spreading centers (BASCs) form a distinct class
of ocean spreading ridges distinguished by interactions with an adjacent sub- 3 Back-arc ridges: well-surveyed, close adjacent arc
duction zone (1). These characteristics can attect the population and distribu- & Knownventsite
tion of hydrothermal activity compared to mid-ocean ridges. Although explo- Ridge segments <70 km from arc
ration quality varies greatly among BASCs (2,3), present data suggest that the 4 = Ridge segments >70 km from arc
mean spatial density of hydrothermal activity varies little between mid-ocean § prm——witv¢vorr—""17 = ~—~°-- Volcanic arc
ridges and BASCs (4). On both BASCs and mid-ocean ridges, however, the s
spatial density of hydrothermal sites mapped by high-quality water-column - N A, T e
surveys 1s 2—7x greater than predicted by the existing trend of site density vs. ey % Known vent site
spreading rate. Re-examination of hydrothermal data from well-surveyed i} 178 — Ridge segments <90 km from arc
BASCs supports the generalization that hydrothermal site density increases = . = Ridge segments >90 km from arc
on segments <70-90 km from an adjacent arc. This limit 1s roughly thepro-  § | = . a4 | [ s v o Sseey X 00 B0 oo Volcanic arc
posed distance within which additional magma can be supplied by hydrous .
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flux melting 1n a subducting plate, as evidenced by a higher mean axial eleva- o
tion compared to more distal segments (4). 19°s
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B5°5 Vents sites from InterRidge (https://vents-data.interridge.org), modified Vent sites from InterRidge (https://vents-data.interridge.org), modified as described in
as described in Baker et al. (2016) Geochem. Geophys. Geosyst. Baker et al. (2016) Geochem. Geophys. Geosyst..
0's | - These BASCs have been explored primarily with continuous tows employing both optical and chemical sensors. This technique can identify both high- and
,,,,,,,,,,,,, low-temperature sites to a location precision of ~1 km. Hydrothermal sites are more concentrated on segments within <70-90 km of the adjacent arc. This dis-
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tance limit correspondes to the distribution of the apparent magmatic budget along BASCs (Martinez and Taylor (2002) Nature; Sleeper et al. (2016) JGR)).
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Total Sites per Spreading
length Surveyed 100 km rate % Survey
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ny 159" Previous work has shown that spreading axes become shallower and The F_value (sites/100 km) of the proximal segments is 1.5-7.7% higher
: I more magmatically robust with arc proximity than expected based than segments more distant from the arc, regardless of spreading rate.
# ’ S loes on spreading rate alone. For Lau, Manus and Mariana, the mean axial The effect of arc-proximity is most clearly expressed on Manus and
:ﬁ v depth of the proximal segments (<70-90 km) is 13-25% shallower than Mariana because proximal segments encompass <30% of the total ex-
:;;,;. 4’ e £1°c segments more distant from the arc, with little dependence on spread- plored length of those BASCs, but account for 50-70% of the active
'-q;ﬁ- ;D EW TR Ing rate. Fig. 4B shows that this increased magmatic budget creates a sites. Proximal segments are less influential on the overall Lau F_be-
I corresponding increase in hydrothermal activity. cause they encompass >60% of both total BASC length and vent sites.
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_ 5. Conclusions
Y e e « Back-arc ridges with high-quality hydrothermal surveys and an adjacent volcanic arc exhibit the highest
¥ ™ ?f“ p™ | Py . . .
U007 A spatial density of vent sites among back-arcs.
& ," | * On Lau, Mariana, and Manus back-arcs, vent site spatial density is highest where arc proximity (<~70-90
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. G‘”‘MpApp o — km) results in enhanced magma supply to the back-arc ridge.
» Confirmation of this hypothesis requires high-quality hydrothermal surveys on other back-arc ridges.

Vents sites from InterRidge (https://vents-data.interridge.org)

@© Known vent site These BASCs have been explored primarily with vertical casts employing
= Ridge segments optical sensors. This technique can miss some high-temperature sites and
----- Volcanic arc most low-temperature sites.



