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“Serpentine seamounts of Pacific fore-arcs drilled by

the Ocean Drilling Program: Dr. Hess would be pleased”

COMMENT on
W.R. Church
Department of Geology

University of Western Ontario
London, Ontario NGA 5B7

In the subduction-protrusion model of Jack Lockwood (1971, 1972,
fig. 5), serpentinite derived from subducting oceanic crust is pro-
truded in the form of a diatreme some distance in-board of the trench.
Upon reaching the surface, "the serpentinite slides downslops,
accumulating in the trench area as slide blocks, olistostromes, and
detrital beds", subsequently to be “buried in a mélange of greywacke,
deep-sea chert, and spilite”. Certain aspects of Lockwood’s mode}
have now been confirmed with the finding of subduction-protrusion
serpentinite diapirs in the fore-arc region of the Marlana arc (see also
Fryer ot al., 1985), and it Is understandably tempting to ask, as Keen
et al. (1989) have done, whether “serpentinite-rich sediments are the
products of ancient seamounts in Appalachian ophiclites”, and
whether the mélanges of western Newfoundland represent the rem-
nants of oceanic serpentinite seamounts.

The serpentinite mélange at Shoal Brook in western Newfound-
land, mentioned by Keen ef al. as an example of sedimentary
sarpentinite, was reported (Neale, 1972, p. 64} to be formed of
serpentinite blocks and slivers of sandstone in crushed shale. Neale
suggested that the Shoal Brook occurrence might correlate with the
meélange underlying the allochthonous Curling Group at Frenchman's
Head (Neals, 1972, p. 72), which is composed of blocks of “slope and
rise" and foraland basin sandstone and shale in a phacoldally cleaved
green shale matrix. It is important to note that exotic ophiolitic
material, although quite certainly present, is not common in the
mélange. Stevens (1970) explained the mélanges as “exogeosyncli-
nal” foreland basin debris derived from an obducting ophiolitic nappe,
“bulldczed” slope and rise sediment of continental derivation, and
cannibalized sandstones and shales laid down in front of the advanc-
ing allochthon. The turbiditic sediments deposited in the foreland
basin (Mainland Sandstone; Tourelle Sandstone) and their can-
nibalized equivalents {Lower Head Formation) tend consequently to
be quartz-rich and characterized by the enigmatic asscciation of
chromite and K-feldspar (Stevens, 1969; Hiscott, 1984). The usual
explanation given for Appalachian serpentinite-bearing mélanges is
that they are debris flows fed from eroding upthrust masses of
obducting oceanic crust, and/or tectonic mélanges developed along
the soles of the obducting massif. There would appear t¢ be no
cogent reasons for disavowing this hypothesis.

Serpentinite mélanges composed of serpentinite blocks in a ma-
trix of the same material were described by Williams (1971) from
mélanges underlying the Coastal Complex at Bear Cove and other
nearby localities in the Little Port region of western Newfoundland.
Even here, however, the serpentinite mélanges, which underlie
gabbro and contain gabbro blocks, and grade down into sedimentary
mélange with serpentinite and sandstone blocks, are more likely
tectonic mélanges formed at the base of the obducting Bay of Islands
Ophiclite Complex rather than pre-obduction, frontal-arc, sedimen-
tary serpentinite mass flows. While there is some evidence {arc
volcanic rocks of Gregory Island: Baker, 1978; low-Ti dykes cutting
the Blow-Me-Down ophiolite; Coish, 1978; the ol-cpx-plag crystailiza-
tion sequence of the lower part of the North Arm cumulate sequence:
Church and Riccio, 1877) to allow the view that the Coastal Complex
may include some arc material — and much more research remains
to be done in this respect — there is no hint of the presence of a fore-
arc basin dominated by arc volcanogenic sediments, including an
ubiquitous component of tuff (Turnbuil and Craw, 1988).

In the case of the internal Ophiclite belt of the Appalachians, the
ophiolite debris-bearing sediments {e.g., the Coleraine Breccia of the
Thetford Mines area} overlylng the ophiclites include schistose
quartzo-feldspathic material (Church, 1977) similar to the underlying
basement unit, and are therefore more likely to represent a successor
basin developed on the back of the obducted ophiofite rather than an
fn situ, diapir-fed, fore-arc basin.

Lockwood (1972, p. 283) warned that his subduction-protrusion
model "cannot explain allochthonous gravity-slide ophiolite masses
which include relatively undeformed spilite and chert (as in the
Apennines); such ophiolites must have slid into their present loca-
tions directly from high-standing blocks of oceanic crust that were
tectonically elevated by some means in adjacent areas.” Lockwood's
warning is likely appropriate to the ophiolitic rocks of the Bay of
Islands and elsewhere in the Appalachian system. The case for fore-
arc serpentinite seamounts in the Appalachians remains to be made.

References

Baker, D.F., 1978, Geology and geochemistry of an alkali volcanic suite (Skinmer
Cove Formation) in the Humber Arm Allochthon, Newfoundland, M.Sc.
thesis, Memarial University of Newfoundland, St. John's, 314 p.

Church, WR,, 1977, The ophiolites of southern Quabec: oceanlc crust of Betts
Cove type: Canadian Journal of Earth Sciences, v. 14, p. 1668-1673.

Church, W.R. and Riccio, L., 1977, Fractionatien trends in the Bay of Islanda
ophiolite of Newfoundiand: polycyclic cumulate sequences in ophiolites
and their classification: Canadian Journal of Earth Sciences, v. 14,
p. 1156-1165.

Coish, R.A., 1977, Petrology of the mafic units of west Newfoundland ophiolites,
Ph.D. thesis, University of Western Ontario, London, Ontario, 227 p.

Fryer, P, Ambos, E.L. and Hussong, D.M., 1985, Origin and emplacement of
Mariana forearc seamounts: Geology, v. 13, p. 7H-777

Hiscott, R.N., 1984, Ophiolitic source rocks for Taconic-age flysch: Trace-
element evidence: Geological Society of America, Bulletin, v. 95,
p. 12611267

Keen, M.J., Salisbury, M., Burke, M. and Ishii, T., 1989, Serpentinite seamounts
of Pacificfore-arcs drilled by the Ocean Drilling Program: Dr. Hess would be
pleased: Geoscience Canada, v. 16, p. 177-183.

Lockwood, J.P., 1971, Sedimentary and gravity-stide emplacement of serpenti-
nite: Geological Society of America, Bulletin, v. 82, p. §19-936.

Lockwood, J.P., 1972, Possible mechanisms for the emplacement of Alpine-
type serpentinite: Geological Society of America, Memoir 132, p. 273-287

Neale, E.R.W, 1972, A cross section through the Appalachian Orogen in
Newfoundland: 24th International Geological Congress, Montreal, Quebec,
Excursion A62-C62, B4 p.

Stevens, R.K., 1970, Cambro-Ordovician flysch sedimentation and tectenics in
wast Newfoundland and their bearing on a Proto-Atlantic Ocean, in Lajoie,
J., ed,, Flysch Sedimentation in North America: Geological Association of
Canada, Special Paper 7, p. 1685177

Turnbull, |.M. and Craw, D, 1988, Relationships between the Cumberland Bay
and Sandbugten Formations, South Georgia, and some tectonic implica-
tions: Geological Society of London, Journal, v. 145, p. 591-603.

Williams, H., 1971, Mafic-ultramafic complexes in Wester Newfoundland Appa-
lachians and the evidence for their transportation: a review and interim report:
Geological Association of Canada, Proceedings, v. 24, p. 9-25.

Accepted 10 September 1990,



