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ABSTRACT. The Avalon zone in southeastern New England contains
calc-alkaline granitoids and volcanic rocks formed during Late Pro-
terozoic arc magmatism. Southwest of Boston, Massachusetts, arc-
related units include the Dedham Granite, rhyolitic ash-flow tuffs of the
Mattapan Volcanic Complex, and the Westwood Granite. Roxbury
Conglomerate and interbedded Brighton Volcanics overlying these
“basement” units have previously been interpreted as distinct rift-
related deposits formed during the tectonic transition from Avalonian
magmatic arc to stable Cambrian platform. The present study shows
that several east-northeast-trending faults control thickness changes
and clast assemblage variations in the conglomerate, thus strengthen-
ing the case for Late Proterozoic rifting. The calc-alkaline Brighton
Volcanics, however, are here expanded beyond traditionally accepted
interbeds near the base of the Roxbury Conglomerate to include geo-
chemically similar andesites and basaltic andesites on the west side of
the map area formerly assigned to the Mattapan Volcanic Complex. The
expanded Brighton Volcanics with minor sedimentary interbeds mea-
sure at least 2100 m on the west and interfinger eastward with the
Roxbury Conglomerate to form a volcanic-sedimentary complex that is
locally conformable on the Mattapan Volcanic Complex. These relation-
ships indicate continuing arc magmatism throughout Roxbury deposi-
tion. In this context, the Roxbury/Brighton Complex (proposed name)
is interpreted as graben fill in depressions reflecting intra-arc exten-
sion as found in modern and ancient arc systems. The Avalonian
arc/platform transition should be sought stratigraphically above the
Roxbury/Brighton Complex.

INTRODUCTION

The volcanic arc model first proposed for Late Proterozoic volcanic,
plutonic, and associated volcaniclastic sedimentary rocks in the Avalon
Peninsula of Newfoundland (Hughes, 1970; Hughes and Bruckner,
1971) was soon extended to correlative assemblages in the northern
Appalachians and the British Isles (Rast and others, 1976). This relatively
undeformed arc sequence, together with overlapping platformal Cam-
brian strata containing Atlantic realm trilobite faunas, comprises the
Avalon tectonostratigraphic terrane. The area described here is located
southwest of Boston, Ma#ssachusetts within the southeastern New En-
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gland portion of this zone (inset in fig: 1, opp. p. 732). The arc interpreta-
tion for the Late Proterozoic rocks in this area derives primarily from the
calc-alkaline character and trace element geochemistry of granitoids
(Dedham, Esmond, and Westwood) and felsic volcanic rocks (Lynn
Volcanic Complex and Mattapan Volcanic Complex) (Hermes and oth-
ers, 1981; Smith and Hon, 1984; Hermes and Murray, 1990). Available
U-Pb zircon ages from these rocks fix magmatic activity between 650 to
600 Ma (Kaye and Zartman, 1980; Zartman and Naylor, 1984; Hermes
and Zartman, 1985; Markus and others, 1993).

Late Proterozoic Cambridge Argillite and Roxbury Conglomerate of
the Boston Bay Group (Lenk and others, 1982) cap calc-alkaline
“basement” units around Boston. Several recent interpretations construe
Roxbury Conglomerate deposition in terms of rifting that dismembered
the former magmatic arc (Hon and Smith, 1987; Nance, 1990; Rast and
Skehan, 1990; Smith and Socci, 1990). The present study supports
rift-related conglomerate sedimentation based on evidence that several
faults (both long known and newly recognized) in the map area were
active syndepositionally with the Roxbury Conglomerate and associated
Brighton Volcanics (altered basalts and andesites also called the Brighton
Melaphyre by LaForge, 1932; Billings, 1929 and 1976; Zen, 1983). The
calc-alkaline Brighton Volcanics (Cardoza and others, 1990), however,
are here shown to be thicker and more laterally extensive than previously
thought, indicating that arc volcanism continued significantly through-
out Roxbury deposition. The interfingering Roxbury/Brighton Complex
(proposed name) is interpreted to have accumulated in a graben that was
an integral part of the' Avalonian magmatic arc and thus to record
intra-arc extension as found in modern and ancient arc systems.

BRIGHTON VOLCANICS

The Brighton Volcanics appear in the accepted stratigraphy of
Boston as approx 200 mof intermediate to mafic flows, pyroclastic rocks,
and intrusive rocks near'the base of the 1310 m thick Roxbury Conglom-
erate (fig. 1 in Billings, 1976). This representation is based on surface
mapping in Brookline and Newton, Massachusetts, augmented by subsur-
face sections in water supply, drainage and sewerage tunnels (Billirigs
and Tierney, 1964; Tierney and others, 1968) on the east side of figure 1.
Intermediate to mafic volcanics are also found, however, west of the
northwest-trending Mother Brook Fault (MBF in fig. 1; name based on
LaForge, 1932) where conglomerates are rare. One basaltic series (Zmm,
fig. 1) occurs near the top of the rhyolitic High Rock Tuff and thus clearly
belongs to the Mattapan Volcanic Complex. A second, much thicker
series of basaltic andesite and andesite extending from Eliot Hill on the
west side of the map to the Mother Brook Fault has been interpreted
previously both as Mattapan (“intermediate” and “laharic” members of
Nelson, 1975) and as Brighton .(Zen, 1983). This ambiguous series,
temporarily called the western volcanic rocks below, has been re-mapped
and compared geochemically with unequivocal Brighton and with mafie
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Mattapan in order to establish a consistent volcanic stratigraphy in the
map area.

The western volcanic rocks as exposed at Eliot Hill (S1, figs. 1 and 2)
are approx 810 m thick and consist primarily of gray, green, and
purple-mottled breccia, tuff-breccia, and tuff. Several flows and white to
pale-green ash beds are also present. The flows are most easily recog-
nized in thin section by sericitized plagioclase with sub-ophitic or interser-
tal textures (fig. 3A). Interstitial chlorite, epidote, and opaque material
may be altered glass or mafic minerals. Vesicles, when present, are filled
with quartz and epidote * chlorite. The tuffs are also highly altered, but
locally they retain pumice fragments (fig. 3B) and rounded ash concre-
tions interpreted as accretionary lapilli (fig. 3C). The breccias are poorly
sorted with mafic and felsic volcanic clasts ranging from less than 1 cm to
tens of centimeters. Some of these breccias are matrix supported (lahars
of Nelson, 1975), but others are clast supported and thus may represent
lag deposits of pyroclastic flows (“co-ignimbrite lag-fall deposits” of
Wright and Walker, 1977) or hyperconcentrated flood flow deposits
(Smith, 1986).

Conglomerate and sandstone are also present at Eliot Hill (fig. 2).
Some of these are epiclastic facies in the volcanic sequence. For example,
conglomerate at Station 644 in figure 1 (projected into the covered
mnterval in the middle of fig. 2) is green and contains abundant subangu-
lar intermediate-mafic volcanic clasts typically ranging from a few millime-
ters to 2 cm in size. Some of the clasts are jasper, which has not been
reported in typical Roxbury Conglomerate east of the Mother Brook
Fault (further discussion of clast assemblages in later section). Sandstone
at Station 644 contains pale pink- to buff-colored ash laminations. More
typical of the eastern Roxbury Conglomerate are gray to purple conglom-
erate and associated trough cross-bedded sandstone at the top of figure 2
and at Station 635 and vicinity in figure 1. These conglomerates contain
subrounded clasts measuring 2 to 8 cm and have clast assemblages
dominated by felsic volcanic lithotypes.

The western volcanic rocks with minor sedimentary interbeds con-
tinue northeastward from Eliot Hill to the Mother Brook Fault. The
north-dipping sequence comprising stratigraphic column S2 in figure 1
measures approx 2100 m. Above this, outcrop is poor, and the only
visible bedding is in penetratively deformed breccia and tuff (sample loc.
3 and 4 in fig. 1) which strike nearly parallel to the S2 section line.
Because of these structural complications, the total thickness of the
western volcanic sequence remains uncertain. Nevertheless, it appears to
be considerably thicker than unequivocal Brighton Volcanics interbed-
ded with the Roxbury Conglomerate on the east side of the map area.

Four new XRF analyses from the western volcanic rocks (analyses 1-4
in table 1) were compared for possible geochemical correlation with
available analyses for unequivocal Brighton Volcanics (16 published
analyses, table 2a in Cardoza and others, 1990; five additional unpub-
lished analyses in Durfee.Cardoza, ms) and mafic Mattapan (analyses 5
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Fig. 2. Stratigraphic sequence at Eliot Hill (S1 on the west side of fig. 1) consists of
andesitic and basaltic andesitic flows and pyroclastics with minor sedimentary interbeds.
Sedimentary interbeds in the middle of the column (projected eastward from Station 644 in
fig. 1) include green, jasper-bearing conglomerate that differs from typical gray-to-purple
Roxbury Cong%omerate at the top of t%le section. Thickness of section below Roxbury
Conglomerate is approx 810 m.
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and 6 in table 1). This approach has some inherent limitations. First of all,
major elements in unequivocal Brighton analyses are referenced to
unignited powders so that some samples have low totals compared to new
analyses in table 1 which are referenced to ignited powders. Further-
more, both data sets show alkali mobility manifested by K,O/Na,O ratios,
sometimes higher but usually lower than normal, probably reflecting the
pervasively altered condition of analyzed samples.

Geochemical comparison reveals that all three groups of volcanic
rocks overlap in terms of individual major element abundances. Both the
western volcanic rocks and the mafic Mattapan fall virtually entirely
within published major element ranges for unequivocal Brighton Volca-
nics (last column in table 1). More instructive for correlation is a variation
diagram showing TiO, versus AlyOs, elements considered immobile in
altered volcanic rocks (Winchester and Floyd, 1977). On this plot (fig.
4A), western volcanic samples cluster nicely with unequivocal Brighton
samples, while the two mafic Mattapan samples fall well outside this
cluster (sample 5 with much higher Al,Os, sample 6 with much higher
TiO,). These data support a correlation between the western volcanic
rocks and the unequivocal Brighton Volcanics. Both are clearly distinct
from rhyolitc ash-flow tuffs (plotted as felsic Mattapan in fig. 4A) that
form the bulk of the Mattapan Volcanic Complex. Without wider sam-
pling, however, it remains unclear whether or not the mafic Mattapan is
truly separate from the Brighton Volcanics.

SiO, in the expanded Brighton (unequivocal Brighton and western
volcanic rocks) varies from 49.12 to 61.56 wt percent (table 1). Ratios of
immoble trace elements plotted according to Winchester and Floyd
(1977) indicate compositions from basalt to andesitic basalt to andesite
(fig. 4B). Rare earth signatures are calc-alkaline in character (Cardoza
and others, 1990).

RELATIONSHIP BETWEEN BRIGHTON VOLCANICS AND ROXBURY CONGLOMERATE

Stratigraphic columns from several parts of the map area (S1, S2,
and S3 in fig. 1; fig. 5) show dramatic changes in the thickness and
position of the Brighton Volcanics with respect to the Roxbury Conglom-
erate. On the west side of the map area, approx 810 m of Brighton
Volcanics underly 200 m of Roxbury Conglomerate in column S1,
whereas in column S2 somewhat thicker conglomerate interbeds occur
approx 380 m above the exposed base of a predominantly volcanic
section measuring approx 2100 m. East of the Mother Brook Fault in
column S3, there are approx 50 m of volcanic rocks near the base and
approx 500 m of volcanic rocks near the top of a 2200 m section
composed mainly of Roxbury Conglomerate.

All three stratigraphic columns are truncated at the bottom by the
Eliot Fault (proposed name; EF in fig. 1) which passes eastward from
Eliot Hill and south of the John Eliot School (geochemical sample loc. 3 in
fig. 1) into Newton. In the absence of any regionally distinctive marker
bed, the Eliot Fault has been taken as a reference level for tying these
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Fig. 3. Volcanic textures in Late Proterozoic andesites to basaltic andesites at Eliot Hill,
Massachusetts. (A) Flow showing |11|;|_s;'|m lase laths (white) and interstitial epidote, chlorite

and opaque minerals (dark). Vesicles (V) are filled with quartz and vlpi:lur{'. Scale bar 1 mm;
plane light. (B) Relict pumice altered to sericite and epidote. Tubular texture is preserved
in lapilli marked P. Scale bar I mm; plane light.
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Fig. 3(C) Rounded ash concretions interpreted as accretionary lapilli are slightly
flattened and altered to sericite, epidote, and quartz. Darker matrix contains more epidote
and opaque minerals. Scale bar 1 mm; plane light.

stratigraphic columns together. The resulting cross section (fig. 5) is
necessarily schematic but serves to illustrate an interfingering relation-
ship between thick Brighton Volcanics on the west and thick Roxbury
Conglomerate on the east.

Socci and Smith (1987, 1990) have questioned the usefulness of the
historic subdivision (dating from Emerson, 1917) of Roxbury Conglomer-
ate into Brookline, Dorchester, and Squantum Members. The interpreta-
tion shown in figure 5 further challenges accepted stratigraphy which
portrays the Brighton Volcanics as a thin sequence near the base of the
conglomerate. Roxbury/Brighton Complex is here proposed as a more
accurate descriptor for this regionally interfingering volcanic/sedimen-
tary assemblage.

EVIDENCE FOR LATE PROTEROZOIC NORMAL FAULTING

Late Proterozoic rifting has commonly been invoked in depositional
interpretations of the Roxbury component of the Roxbury/Brighton
Complex (for example, Galli and Bailey, 1986; Socci and Smith, 1987;
Rast and Skehan, 1990). Several faults in figure 1 define a pattern of
east-northeast-trending fault blocks in which the Roxbury Conglomerate
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32

West East

S3

500 m Eliot Fault

500 m

Fig. 5. Proposed east-west interfingering between Late Proterozoic Brighton Volca-
nics (shaded) and Roxbury Conglomerate (unornamented). Lighter shading where volca-
nics inferred between control columns S1, $2, and S3 (loc. in fig. 1).

differs in thickness, in clast assemblage, and in its basal relationship to
older formations. The Brighton Volcanics are also variably developed in
different fault blocks. These variations can be interpreted in terms of Late
Proterozoic faulting contemporaneous with conglomerate deposition
and volcanism. The faults include the Mount Hope Fault (Billings, 1929;
MHEF in fig. 1), the Savin Hill Fault (LaForge, 1932; SHF in fig. 1) known
from previous mapping and the proposed Eliot Fault (EF in fig. 1).

The Mount Hope Fault which dips 85°N (west side of fig. 1 and
Richardson, 1977) controls two primary variations in the Roxbury Con-
glomerate. The conglomerate changes thickness markedly across the
fault from several hundred meters on the south to approx 1500 m on the
north (sec. AA"). Basal relations of the Roxbury/Brighton Complex also
change across the Mount Hope Fault. South of the fault, south-dipping
conglomerate rests unconformably on unroofed Westwood Granite and
included pendants of Mattapan Volcanic Complex. The basal contact is
not exposed between the Mount Hope Fault and the Savin Hill Fault, but,
between the Savin Hill Fault and the Eliot Fault, the section west of AA’
passes upward from Mattapan Volcanic Complex (High Rock Tuff)
through 100 m of Roxbury Conglomerate into Brighton Volcanics. The
uniform dips of all these units as well as a conglomerate interbed (too thin
to show at the scale of fig. 1) near the top of the High Rock Tuffindicate a
conformable, gradational contact. .
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Other primary features in the Roxbury/Brighton Complex vary
across other faults. First, Brighton Volcanics are present north of the
Eliot Fault and between the Eliot and Savin Hill faults but absent between
the Savin Hill and Mount Hope faults. Second, clast assemblages in the
Roxbury Conglomerate differ across the Savin Hill Fault as determined
from stretched line counts of 100 clasts in localities indicated by circles in
figure 1 (Summa, ms; fig. 6). Two apices in this diagram represent
significant stratigraphic associations of rock types rather than individual
lithologies. Pre-Mattapan units, including coarse-grained Dedham Gran-
ite and quartzite of presumed Westboro Formation (described by Bell
and Alvord, 1976, and Bailey, 1984), are combined as one apex. Felsic
volcanic rocks together with Westwood Granite and associated porphy-
ries related to the Mattapan caldera cycle (Thompson and Hermes, 1990)
are combined as the second apex. Intermediate to mafic volcanic rocks
and breccias defining the third apex are not stratigraphically restricted,
because these lithologies are found both in the mafic Mattapan and in the
Brighton Volcanics. This group forms less than 20 percent of most clast
assemblages.

Conglomerate from stations north of the Eliot Fault and Savin Hill
Fault (solid circles in figs. 1 and 6) tends to contain more pre-Mattapan
clasts than conglomerate between the Savin Hill Fault and the Mount
Hope Fault, which generally contain more felsic volcanics rocks and
Westwood Granite (open circles in figs. 1 and 6). Individual stratigraphic
columns do not show upward enrichment in basement clasts as would be
expected if the clast variation simply reflected progressive erosion through
Mattapan/Westwood source rocks into older units. The lowest conglom-

Dedham Granite and Westboro Quartzite

Intermediate to Felsic Mattapan and
mafic volcanic rocks Westwood Granite

Fig. 6. Clast assemblages in Roxbury Conglomerate based on counts of 100 clasts at
stations marked by circles in figure 1. Conglomerates north of the Savin Hill Fault (solid
circles) tend to be richer in lithotypes resembling Dedham Granite and Westboro Quartzite
than conglomerates south of the Savin Hill Fault (open circles) which contain more felsic
Mattapan volcanic rocks and Westwood Granite. Detailed locations of clast count stations
given in app 1. °
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erate at Station 183 in column 83, for éxample, contains a more basement-
rich clast assemblage than higher conglomerate at Station 709 (figs. 1 and
6). An alternative interpretation, which accounts for thickness as well as
clast assemblage variations, is that conglomerates were deposited in
slightly separated depressions fed by distinct source areas.

The foregoing evidence suggests that the Mount Hope Fault, the
Savin Hill Fault, and the Eliot Fault are Late Proterozoic normal faults
defining an east-northeast-trending system of syndepositional horsts and
graben. According to this interpretation, movement on the Mount Hope
Fault controlled uplift and erosion to the south of the fault versus
subsidence and thick conglomerate accumulation in a graben extending
northward across the map area for a minimum width of 10 km. The
east-northeast structural grain is complicated westward by the northwest-
trending Mother Brook Fault (MBF in fig. 1) cutting a Westwood
Granite-cored dome (cross section BB’ in fig. 1) which probably formed
during magmatic resurgence following Mattapan caldera eruptions
(Needham Dome of Thompson and Hermes, 1990). The major sediment
transport directions in the Roxbury Conglomerate are northerly and
east-northeasterly (Socci and Smith, 1987), so clast assemblages immedi-
ately north of the Mount Hope Fault are dominated by felsic Mattapan/
Westwood lithotypes shed from the Mount Hope footwall block as well as
the Needham Dome (fig. 7). The block between the Savin Hill Fault and
the Eliot fault is interpreted as a small horst (1-2 km wide in cross section
AA’) upthrown within the major graben early in the Brighton volcanism,
so that most Brighton eruptions were confined to the north side of this
barrier. Here northerly tfansport supplied Mattapan/Westwood lithotypes
while east-northeast transport brought Dedham Granite and Westboro
Quartzite lithotypes from source areas west of the map area (fig. 7 and
Zen, 1983).

The Mount Hope Fault has been described previously as a north-
directed thrust subsequently rotated to a north dip (Billings, 1929 and
1979). Microfabrics localized in the north walls of both the Mount Hope
Fault and the Eliot Fault, however, indicate north-over-south transport
(Thompson and Burks, 1992). The proposed late Proterozoic normal
faults in the Boston area may thus have been reactivated during Late
Paleozoic (Alleghanian) compression inferred from thrust faults in neigh-
boring parts of the New England Avalon zone (Thompson and Skehan,
1992).

DISCUSSION

Significance of Rifting
Calc-alkaline granitoids and related volcanic rocks (Dedham Gran-
ite, Westwood Granite, Mattapan Volcanic Complex) are usually high-
lighted in discussions of arc magmatism in the Avalon zone around
Boston, Massachusetts. Stratigraphic data presented above show that
calc-alkaline basaltic to andesitic units in the overlying Roxbury/
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Fig. 7. Simplified sketch map showing probable source areas and transport directions
for observed clast assemblage{s in Roxbury Conglomerate‘ EF, Eliot Fault; MBF, Mother
Brook Faul;; MHF, Mount Hope Fault; SHF, Savin Hill Fault.

Brighton Complex are more than 2000 m thick, thus recording signifi-
cant ongoing magmatism in the Avalonian arc. Structural analysis in the
previous section further indicates that the Roxbury/Brighton Complex is
ponded in a graben floored by deeper units of the arc (Mattapan Volcanic
Complex, Westwood Granite) and bounded by syn-volcanic/syn-deposi-
tional normal faults. The overall stratigraphic and structural picture
suggests that the Avalonian arc around Boston resembles active systems
in which intra-arc extension (or transtension) is the typical regime in the
plate above a subducting slab (Hamilton, 1988 and authors cited by him).
Several modern analogues are discussed below.
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The Taupo Volcanic Zone, New Zealand which is located at the
southern termination of the Tonga-Kermedec arc (Karig, 1970) coin-
cides with a north-northeast-trending, 16 to 24 km wide structural basin
filled with Quaternary pyroclastic deposits (volcano-tectonic depression
of Van Bemmelen, 1949). Gravity data place basement at depths exceed-
ing 2000 m below sealevel in most of the basin (Modriniak and Studt,
1959). Rhyolitic volcanism within this zone involves pyroclastic flows,
caldera collapse, and dome formation at the Taupo, Maroa, Okataina,
and Rotorua centers. Basaltic and andesitic to dacitic eruption centers
also follow north-northeast alignments presumably controlled by the
same regional faults that bound a series of tilted fault blocks across the
volcanic zone (Cole, 1979).

Overlapping arc magmatism and rifting are also documented in
Sumatra which sits above the Indian Plate as it descends obliquely
northward into the Sunda Trench (Hamilton, 1979). Here the modern
magmatic arc, which approximates rhyodacite (granodiorite) in bulk
composition, culminates the “geanticlinal” Barisian Mountains where
summit elevations reactr 3000 m. Also present along the belt of active
volcanism are rift valleys arising from right lateral strike slip faulting. A
fault trough cuts conspicuously through the welded tuff sheet around
Lake Toba, a 500 m deep moat associated with an immense (87 km long
by 31 km wide) Late Pleistocene caldera. Volcanic centers associated with
extension are found in the Andean arc as well (Zeil, 1979) where graben-
like depressions in Chile (“valle longitudinal”), Bolivia (salar Uyuni and
Altiplano), and Columbia (Cauca and Magdalena graben) are flanked by
volcanoes towering thodsands of meters above the valley floors. Thick
Cenozoic sediments have accumulated during deep subsidence of the
graben-like sections, so that 12,000 m of non-marine molasse are re-
ported in the upper Magdalena valley (Van Houten and Travis, 1968),
and profiles across the Bolivian Altiplano reveal 14,000 m of sedimentary
deposits (Evernden, Kriz, and Cherroni, 1977).

The modern examptes cited above show that intra-arc graben depres-
sions are commonly associated with modern magmatic arcs. An example
from the Mesozoic arc of western North America further indicates that
such depressions can be filled with deposits closely resembling the
Roxbury/Brighton Complex. Lithostratigraphic sections from Arizona,
California, and western Nevada show sediments closely associated with
siliceous to mafic calc-alkaline (and minor alkalic) volcanic rocks (Busby-
Spera, 1988). For the present discussion, the 4.5 km thick, vertically, and
laterally discontinuous pyroclastic/effusive/epiclastic sequence from the
Lower Jurassic Mount Wrightson Formation in Arizona is especially
instructive. Mount Wrightson lithofacies are grouped into four facies
assemblages (Riggs and Busby-Spera, 1990) including (1) near-vent
facies, hypabyssal intrusives, and dacite lava flows; (2) proximal interme-
diate lava flows, ignimbrites (that is, welded pyroclastic flows), and debris
flows; (3) medial ignimbrites, debris flows, and reworked pyroclastic
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deposits; and (4) distal non-welded ignimbrites and fluvial deposits. The
succession of lava flows, pyroclastic flows, and breccias with subordinate
volcaniclastic sedimentary rocks on the west side of the Roxbury/
Brighton Complex at Eliot Hill (fig. 2) resembles proximal facies in this
scheme, whereas the dominantly sedimentary S3 section east of the
Mother Brook Fault could represent distal parts of the facies succession.
The paucity of debris flows and burial of near-vent facies in the Mount
Wrightson Formation was interpreted by Riggs and Busby-Spera to sug-
gest that these deposits were the product of a low-relief volcanic complex
rather than a high-standing central volcano. Near-vent facies are not
represented in the Roxbury/Brighton Complex, but the low proportion
of coarse breccias in the Brighton Volcanics (fig. 3) suggests that the
Roxbury/Brighton Complex may record a similar low-relief complex.

Avalonian Arc-platform Transition

The Avalonian magmatic arc around Boston, Massachusetts was
succeeded by platformal shales, siltstones, and minor limestones of the
Lower Cambrian Weymouth Formation and Middle Cambrian Braintree
Slate (LaForge, 1932). The Roxbury/Brighton Complex with its calc-
alkaline volcanic component and locally conformable basal contact with
the underlying, arc-related Mattapan Volcanic Complex probably repre-
sents a waning arc assemblage rather than a distinct transitional package
separating arc and platform assemblages as suggested by Nance (1990). If
the mafic Mattapan proves to be geochemically similar to the Brighton
Volcanics as is indicated by the limited data base of this paper, the
continuity of the arc throughout the Late Proterozoic would be further
reinforced. Recent U-Pb dating of the alkaline Dartmouth pluton near
New Bedford, Massachusetts (NB in fig. 1 inset) as 595 = 5 Ma indicates
here at least that post-collisional granite immediately succeeded calc-
alkaline igneous activity, thus suggesting that some portions of the
Avalonian arc closed down abruptly (Hermes and Zartman, 1992). Given
the 602 = 3 Ma age of the Mattapan Volcanic Complex (U-Pb age from
Kaye and Zartman, 1980), the proposed continuity of the magmatic arc
into Roxbury/Brighton time is consistent with this view. The Avalonian
arc-platform transition should thus be sought stratigraphically above the
Roxbury/Brighton Complex, either in the Late Proterozoic/Cambrian
unconformity (Rast and Skehan, 1983) or even perhaps within the
Cambridge Argillite, part of which overlies the Roxbury/Brighton Com-
plex. The subdivision of The Cambridge Argillite into argillaceous and
tuffaceous units (Kaye, 1980) is potentially significant and should be
further explored.

CONCLUSION
Observations presented above argue for several revisions in the
stratigraphy and structure of the Late Proterozoic Brighton Volcanics
and Roxbury Conglomerate which overly Avalonian arc-related gran-
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itoids (Dedham Granite, Westwood.Granite) and volcanic rocks (Mat-
tapan Volcanic Complex) southwest of Boston, Massachusetts: (1) The
Brighton Volcanics correlate geochemically with calc-alkaline basaltic to
andesitic volcanics measuring at least 2100 m thick on the western side of
the map area which have formerly been assigned to the Mattapan
Volcanic Complex. (2) The expanded Brighton Volcanics interfinger
eastward with the Roxbury Conglomerate, and the resulting Roxbury/
Brighton Complex is locally conformable on the Mattapan Volcanic
Complex. (3) The distribution of the Brighton Volcanics and the thick-
ness and clast assemblages of the Roxbury Conglomerate vary across the
east-northeast-trending Mount Hope Fault, Savin Hill Fault, and Eliot
Fault (proposed name) which are interpreted as syndepositional/
synvolcanic normal faults. Although the Roxbury/Brighton Complex has
previously been interpreted as distinct rift-related deposits formed dur-
ing the tectonic transition from Avalonian magmatic arc to stable Cam-
brian platform, the preceding conclusions are more consistent with
intra-arc extension as found in modern and ancient arc systems. The
Avalonian arc/platform transition should be sought above the Roxbury/
Brighton Complex.
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APPENDIX T

Sample localities for new XRF analyses reported in table 1 and for numbered stations in
figure 1 and text. Coordinates are relative to Universal Transverse Mercator grid in
indicated quadrangle.

Sample 1. #68052°N, 3074°°E in Natick Quadrangle: Broadmoor wildlife Sanctuary

Sample 2. #681175N, 20775°E in Natick Quadrangle: west side of Deep Woods Drive

Sample 3. #686925N, 31521%E in Newton Quadrangle: north side of Eliot School playground

Sample 4. 4686275N, >14%E in Newton Quadrangle: west entrance into St. Mary Cemetery

Sample 5. 4685200N, 318990 in Newton Quadrangle: north side of Nahanton Road

Sample 6. 4681%%0N, 31330 in Natick Quadrangle: northwest corner of White Pine Road
and Gatewood Drive

Station 183. 4686525N, 317150F in Newton Quadrangle: north side of Cheney Street

Station 635. *83400N, 31 1275E in Natick Quadrangle: intersection of Grove Street and
Dover Road

Station 644. 4680%00N, 305575E in Natick Quadrangle: bedrock exposures in abandoned
gravel pit ’

Station 709. 4688450N, 3168%F in Newton Quadrangle: turn-around at end of Silver Birch
Road
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