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SPESSARTITE-QUARTZ ROCKS (COTICULES) FROM NOVA SCOTIAI

E. A. Scnrr-LER AND F. C. Tevror, Geologi'cal Survey

ol Canodo, Oltawa'

INrnonucrroN

In mainland Nova Scotia, metasedimentary rocks of the Lower

Ordovician Haiifax Formation contain beds, Ienses and nodules composed

chiefly of spressartite and quartz' Renard (1873) called similar rocks'

from the Ardennes region of Belgium, "coticules." This word is derived

from coticula, the feminine diminutive form of the Latin cos, cotis' mean-

are probably coticules.2
Slates and schists of the Halifax Formation are known to contain

coticule beds or lenses at several widely separated localities' Good expo-

sures of coticules are present near Port Felix South of Lundy and near

Sandford.

Lrrnor.ocv AND CHEMTcAL CoMPosrrroN

The coticules occur interbedded with and in pelitic rocks that have

undergone regional metamorphism of greenschist grade. Locally, near

1 Published by permission of the Director, Geoiogical Survey of Canada'

2 The authors acknowledge the assistance rendered by Dr. J. E. Sanders in securing

reference material on coticule terminology.
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granitic plutons, contact metamorphism, with assemblages characteristic
of the hornblende hornfels facies, has been srperimposed on the regional
metamorphism. These rocks are schistose in many places but are also
commonly slaty. Although the Halifax Formation is commonly carbon-
aceous, coticuies are present only in non-carbonaceous strata. Total
thickness of coticule beds in coticule-bearing horizons is diff icult to esti-
mate because of the iack of continuous outcrop. In some outcrop areas
they comprise 5 per cent of the rock and in others less than 1 per cent.

The coticule beds are 2 inches thick or less and average about $ of an
inch thick. These beds are in many places intricately folded. Beds are
not traceable for more than a few tens of feet because of small out-
crops but they may extend much further. Near Sandford, coticule
lenses coalesce to form thin beds, rarely more than f inch thick, that
pinch and swell. These lenses l ie parallel to the bedding in the slate. Nod-
ules on the other hand, that measure up to 2 inches in diameter and *
inch thick, l ie both normal and parallel to the beclding.

In hand specimen coticules are moderate orange pink rvith a fine-
grained sugary texture. Microscopicall '  the rock can be seen to be com-
posed of qvartz, spessartite, small amounts of chlorite and locall l, a trace
of carbonate, probabll '  calcite and muscovite. The spessartite is pale
yellowish pink to colorless and occurs as individual euhedra and. inter-
grown aggregates of euhedra. The euhedra range from .01 to 0.4 mm
in diameter, but in indivudual beds grain size is restricted to close l imits
such as 0.1 to 0.2 mm. The chlorite occurs chiefly as flakes less than.01
mm but a few grains are as iarge as 0.25 mm. Most of the chlorite occurs
along the border of the coticuies but a few grains, especiallv the larger
ones are present interstit ial to the quartz and spessartite.

Molecular per cent of end members:

Almandine 21 .4
Andradi te 6.1
Pyrope 4.7
Spessart i te 65.6
Grossular i te 2.2.

The garnet has an index of refraction of 1.805*.005 and the cell edge
is 11.613 A. A spectrographic analvsis of the same sampre showed the for-
lowing trace elements present in approximate order of decreasing abun-
dance:  V,  Co,  Cr ,  Cu and Sr.

other garnets from biotite-muscovite-quartz schist that contains a
coticule bed have a cell edge of 1 1.588 A and showed refractive indices be-
tween 1.81 and 1.82 for  some and 1.80 and 1.81 for  others.  Al though these
garnets were not analyzed their similar cell edqe and refractive indices
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Frc. 1. Photograph of polished slab showing intricately
folded coticule bed in chlorite schist. X1.

shows that the garnets in the schist differ only siightly from those in the

coticule bed.

OnrcrN

The occurrence of coticules interbedded with metasedimentary rocks

and the conformity of coticule beds with the enclosing strata' even where

highly contorted, indicates that the coticules are derived from a sediment.

The nature of the sediment involved however has not been defi.ned.

Clifford (1960) concluded that coticules were originally manganese-rich

sandy beds whereas Thompson (in Clifford, 1960) suggested they were

probably metamorphosed cherts. Woodland (1939) considered similar

Frc. 2. Photomicrograph of coticule showin! intergrown garnet

grains in quartz matrix. Plane-polari2cd light X60.

fl,Jlf *LTIiJ*liI il ,rl l:l*'L' *:
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spessartite garnet rocks to have had a non-detrital sedimentary origin.
The Nova Scotia coticules, from near Sandford, are associated with Low

grade greenschist metamorphism (quartz-albite-chlorite subfacies). In
nearby argillite and graywacke original detrital grain boundaries of
qtrartz and feldspar are preserved. Nowhere are detrital grain boundaries
present in coticules. It is assumed therefore that the qrartz of the coti-
cules is of non-detrital origin, possibly a chert. The presence of a high
manganese content also indicates a non-detrital deposition of the sedi-
ment from which the coticules were derived. Of significance is the fact
that coticules are present only in the non-carbonaceous parts of the pre-
dominantly carbonaceous Halifax Formation. This probablv is a reflec-
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t ion of an oxidizing environment necessary for manganese precipitation.

The carbonaceous parts of the Halifax Formation are most probably

products of a reducing environment. The alumina content is probably de-

rived from clay detritus simultaneously deposited with the silica and

manganese.
Clifford (1960), in a study of some New Hampshire coticules, suggested

that the presence of the trace element assemblage K, Ba, Co, Ni, Cu and

perhaps Zr,may be regarded as a characteristic trace-element assemblage

for spessartite garnet of metasedimentary origin. Spectrographic

analysis of the Nova Scotian spessartite failed to confirm Clifford's thesis

as the two assemblages have only Co and Cu in common. A manganese

garnet in metasedimentary rocks in Wales (Mohr, 1956) contains 16

trace elements that includes both the Nova Scotia trace element as-

semblage and Clifiord's assemblage. This agreement is possibly due to the

large number of trace elements present in the Welsh garnet. On the basis

of present findings a trace element assemblage characteristic of spes-

sartite garnet of metasedimentary origin may exist for some rocks but it

is not an infall ible petrological tool.

CoNcr-usrons

Nova Scotia coticules, consisting chiefly of qua'rtz and spessartite

garnet, are of sedimentary origin and are probably derived from chem-

ically precipitated silica and manganese and small amounts of detrital

clay particles. The,v are the product of greenschist regional metamor-

phism but are stable aiso into the hornblende hornfels facies range of con-

tact metamorphism. The existence of a trace element assemblage char-

acteristic of metasedimentary spessartite was not confirmed.
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