








Figure 5. 4 Neoproterozoic mafic rocks from the Bass River and Jeffers blocks (data from Pe-
Piper and Piper, 1998b, ages modified after MacHattie and White, 2012) plotted on exg evolution
curve diagrams for west Avalonia, Grenvillem and Tocantins Province (fields after Nance and
Murphy, 1996).

Figure 5. 5 "Nd/"*Nd vs 2°Pb/***Pb variation diagram for oceanic basalt suites (modified from
Zindler and Hart, 1986) with positions for the Neoproterozoic gabbros from the Bass River
Block. DMM= depleted mantle, PREMA= prevalent mantle, HIMU= high-p mantle, FOZO=
undegassed (volatile-rich) mantle. Red lines represent the modelled trends for isotopic mixing
between selected end-members. Numbers along lines refer to the relative proportions of one end-
member.
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definite ocean floor affinity (Fig. 5.7B) which is different from the ca 620 Ma
Neoproterozoic arc-related basalts from the same crustal block, suggesting probably an
origin in a different tectonic environment.

The systematic differences in trace elements between the ca 620 Ma arc-related
gabbros from the Bass River and Jeffers blocks may reflect substantial differences in
their lithospheric mantle sources that could indicate derivation from different lithospheric
fragments. Furthermore, the rift affinity of the Folly River basalts correlates more with
the tectonic setting of the Gamble Brook Formation, rather than the arc-related ca 620 Ma
gabbros from the same block.

Compared to west Avalonian rock units elsewhere, the basement of the Bass
River Block (Gamble Brook and Folly River formations) correlates in lithologic character
and metamorphic grade only with the oldest Avalonian rocks of SE New England,
namely the ca 1 Ga Westboro Formation and the 1170 Ma Blackstone Group (Barr et al.,
2012; Thompson et al., 2012). The Blackstone Group contains metapelites, quartzites and
metavolcanic rocks of greenschist facies, notably pillow basalts, resembling the
lithological character of the Folly River Formation. The Westboro Formation is overlain
by the Middlesex Fells complex which contains basaltic flows and tuffs with transitional
to alkalic compositions (Cardoza et al., 1990). Comparison between the basalts of the
Folly River Formation and the Middlesex Fells complex reveal that they are chemically
similar and quite distinct from the Jeffers basalts (Fig. 5.8A to E). The Mesoproterozoic
Westboro and Blackstone formations of SE New England have been interpreted as crustal
fragments of a pre-Avalonian continental margin (Bailey et al., 1989). The stratigraphic,

chronological and chemical similarities between the Avalonian Folly River and the
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Westboro and Middlesex formations could imply not only that a) the Neoproterozoic
basements of SE New England and Bass River Block are probably related, but also that
b) the Folly River Formation, the age of which is still controversial, resembles known
early Neoproterozoic Avalonian basement elsewhere, rather than late Neoproterozoic.
Comparison of U-Pb ages from detrital zircons from the Westboro and Gamble Brook
formations reveals that the two formations share similar distributions in zircon age
populations (Table 5.2), resembling ages from Amazonian source belts (Thompson et al.,

2012).

5.2.4 LITHOSTRATIGRAPHIC CORRELATIONS BETWEEN THE BASEMENT UNITS
OF BASS RIVER AND SE NEW ENGLAND WITH AMAZONIA

The Bass River Block has a distinct isotopic signature that resembles the
Tocantins structural province (Fig. 5.4), and contains detrital zircons interpreted to come
from Amazonian sources. The understanding of the Precambrian evolution of South
America is, therefore, important if any correlation with the Avalonian blocks of the
Cobequid Highlands is to be attempted.

Structurally, the present-day South American platform has been divided into
cratons that represent older crustal fragments of pre-existing microplates and structural
provinces that surround the cratons (de Brito Neves and Fuck, 2013). The structural
provinces closest to the Amazonian craton are the Borborema, Tocantins, and
Mantiqueira provinces, which are orogenic belts. The cratonic fragments were initially
brought together during the assembly of Rodinia by subduction systems known as Tonian
orogenic belts which are restricted to the cratonic basements (850-1000 Ma) (de Brito
Neves and Fuck, 2013). In the late Neoproterozoic, the Brasiliano orogenies, which

developed along a branching system of subduction zones, are characterized by 650-600
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Figure 5. 6 Chondrite-normalized REE patterns (normalizing values after Sun and McDonough,
1989) (A) and selected geochemical diagrams (B to E) that demonstrate best the chemical
differences between the Neoproterozoic mafic rocks of the Bass River and Jeffers blocks.
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Figure 5. 7 Trace element classification diagrams after (a) Mullen (1983) and (b) Pearce and
Cann (1973) for the Neoproterozoic mafic rocks of the Cobequid Highlands.

Ma arc sequences in all provinces and record substantial crustal reworking (de Brito
Neves and Fuck, 2013). The distal parts of the provinces are compositionally diverse, and
present evolved volcano-sedimentary arc sequences, whereas the marginal belts that
surround the cratons are dominantly quartzite-pelite-carbonate assemblages (de Brito
Neves and Fuck, 2013). The basement of the Bass River Block (Gamble Brook
Formation) is broadly similar in age and stratigraphy to the Tocantins Group (lower
quartzite unit and upper chlorite schist) of the Araguaia belt present only in the Tocantins
province (de Brito Neves and Fuck, 2013; Goodwin, 2013).

The stratigraphic and chemical similarities discussed above between the
Neoproterozoic basements of the Bass River Block and the Avalon Zone of SE New
England (Table 5.2) suggest that these parts of the Avalon composite terrane either a)
reflect different crustal levels of the Avalonian crust; or b) comprise a distinct unit of

Avalonia that did not originate within the same microcontinent of proto-Avalonia, but
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Figure 5. 8 Harker-type geochemical plots for the Neoproterozoic mafic rocks of the Cobequid
Highlands and SE New England (A to E). AFM classification diagram (F) after Irving and
Baragar (1971). Chemical data for SE New England compiled from Cardoza et al. (1990).

have an Amazonian affinity. Given the substantial variations in isotopic signatures and
paleomagnetic data between these areas and the rest of Avalonia, the preferred

interpretation followed in this chapter is that of a different origin. For that reason, these
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two areas are plotted as separate fragments along the Amazonian margin in the
Neoproterozoic reconstructions presented here. The Jeffers Block, on the other hand,
shows isotopic and stratigraphic similarities with the Antigonish Highlands, which are
taken as representative of typical west Avalonian crust (Fig. 5.3) (Murphy et al., 1989).
The Jeffers Block, along with the Antigonish Highlands, records substantial arc activity
in the late Neoproterozoic, which could have been related to the closure of the Brasiliano
Ocean. These areas may have been, therefore, parts of a proto-Avalonia drifting in the
Brasiliano Ocean towards the Amazonian margin of Gondwana in the Neoproterozoic.
Proto-Avalonia and other peri-Amazonian fragments were probably brought
together in the late Neoproterozoic. Paleomagnetic data from the ca 590 Ma Lynn-
Mattapan Formation in SE New England indicate that this part of Avalonia occupied a
paleolatitude of ~ 30°S (Thompson et al., 2007), which according to the reconstructions
presented here, corresponds to the Amazonian margin (Fig. 5.1C) and not to the West
African craton as previously proposed. Similar paleolatitudes have been reported from
Newfoundland, at ca 580 Ma (McNamara et al., 2001), suggesting that proto-Avalonia
approached the Amazonian craton at the time. The significantly shorter phase of arc-
related magmatism in SE New England may record the final collision of the Amazonian
margin with proto-Avalonia at 610-590 Ma. The early convergence between proto-
Avalonia and these peri-Amazonian fragments is indicated by differences between these
Avalonian fragments, which are restricted only to their earliest Neoproterozoic units.
Whether the fragments of SE New England and Bass River Block joined proto-Avalonia

as one coherent piece and separated later, however, cannot be determined.
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5.3 EARLY PALEOZOIC AVALONIA: DRIFTING BETWEEN TWO OCEANS

Paleozoic reconstructions that involve the assembly of Gondwana and later
Pangaea follow the most up-to-date models of Torsvik et al. (2014), which relate the
movements of the plates to deep mantle structure. The lowermost mantle is dominated by
two large low shear-wave velocity provinces beneath present-day Africa and the Pacific
Ocean. It is argued that in the last 300 Ma, large igneous provinces and kimberlites have
been emplaced directly above the margins of these mantle provinces, in plume generation
zones (Torsvik et al., 2014). Correlation between the large igneous provinces and
kimberlites with the plume generation zones, at the time of their formation, was used by
the authors as a reference frame for their reconstruction models. Their published Euler
rotation parameters are followed, with the exception of Avalonia and Ganderia, whose
movements have been modified based on published paleomagnetic data and other
geological constraints (Appendix D.1).

By early Cambrian (ca 540 Ma) West Gondwana had been assembled and
separated from Laurentia, Greenland and Baltica by the lapetus Ocean (Cawood et al.,
2001). Although a high southern paleolatitude is accepted for the Amazonian margin of
Gondwana (Murphy et al., 2010), the position of the peri-Gondwanan terranes proposed
here, is different from that proposed by these authors. Following the late Neoproterozoic
reconstructions, the early Paleozoic position of Avalonia is predicted here along the NW
margin of the Amazonian craton, with west Avalonia being the most proximal while east
Avalonia is relatively closer to the West African craton, both facing the Iapetus Ocean

(Fig. 5.1D). Ganderia is placed outboard of west Avalonia along the Amazonian margin.
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Murphy et al. (2010) favored placing Avalonia along the SE margin of Amazonia, which
rotated clockwise by 460 Ma, bringing Avalonia opposite the Laurentian margin. The
reconstructions presented here place Avalonia facing the Laurentian margin since
Cambrian times, although that is not paleomagnetically constrained. This position is used,
however, since a clockwise rotation of Amazonia was not predicted in the
Neoproterozoic-Early Paleozoic models. This position nonetheless favors a later drift of
Avalonia that can accommodate an oblique collision with Laurentia before the formation
of Pangaea.

Current paleotectonic models suggest that after the formation of Avalonia along
the margin of West Gondwana, the terrane was separated from the latter during the
opening of the Rheic Ocean (Fig. 5.9A and B) (Murphy et al., 2001). Although there is
considerable debate with regards to the time of rifting, it is generally accepted that it took
place between the late Neoproterozoic and Silurian. Landing (2005) supported a late
Neoproterozoic separation of Avalonia, based on the differences in Cambrian fauna and
stratigraphic sequences between Newfoundland and Morocco. Isotopic and
paleomagnetic constraints, however, suggest that Avalonia occupied a high southerly
latitude close to Gondwana from late Neoproterozoic to early Ordovician (van Staal et
al., 1998; Pisarevsky et al., 2012).

Early Ordovician rifting of Avalonia is indicated by a major change in the
tectonic regime, reflected in the detrital zircons of early Paleozoic Avalonian platformal
sequences and the presence of Ordovician rift-related volcanic rocks in England (van
Staal et al., 1998), and in southern Mexico, along the southern margin of the Rheic Ocean

(Keppie et al., 2008). Pollock et al. (2009) reported that the sedimentary sequences of the
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main Avalonian arc phase (650-600 Ma) in Newfoundland contain large populations of

coeval zircons suggesting their deposition as first-cycle sediments, locally derived from

A) 500 Ma B) 490 Ma
/-/2 \/;—g
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lapetus Ocean lapetus Ocean
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~ “Rneic Oced

lapetus Ocean \

Figure 5. 9 Early Paleozoic reconstructions showing (A) rifting of Ganderia in early Cambrian
followed by the separation of Avalonia from west Gondwana in early Ordovician (B). Figure (C)
shows the possible arrangement of Avalonia and Ganderia as they drifted together during the
closure of Iapetus Ocean.

igneous rocks in the surrounding arc. The younger platform sedimentary sequences, on
the other hand, contain large populations of Mesoproterozoic and Paleoproterozoic

zircons (1.6-2.3 Ga). The presence of Mesoproterozoic zircon was considered consistent
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with the presence of a Mesoproterozoic Avalonian basement, although no rocks of such
age are exposed but the age is inferred from isotope data of crustal rocks. Based on the
absence of a Paleoproterozoic Avalonian crust, Pollock et al. (2009) argued that the
source of such zircons was from an older crustal source external to Avalonia. An
alternative hypothesis for the origin of these zircons would be the derivation from
Avalonian basement rocks with xenocrystic zircons such as those reported from Mira
terrane (Bevier and Barr, 1990).

Avalonia is suggested to have amalgamated to a composite Laurentian margin as
a distinct microcontinent, separated from Ganderia, in the Silurian (Murphy et al., 2008).
The two terranes separated from West Gondwana as distinct domains in early Paleozoic
(Pollock et al., 2012). The identical estimated drift rates between Avalonia and Ganderia
between 490 and 460 Ma suggest that the two were on the same microplate after they
separated from Gondwana (Thompson et al., 2010; van Staal et al., 2012). The
contrasting geological histories between the two terranes are attributed to a narrow
intervening oceanic seaway in the Ordovician (Fig. 5.9C) (van Staal et al., 2012).

MacNiocaill et al. (1997), on the basis of paleomagnetic and faunal data from the
Appalachian Orogen, identified several early to middle Ordovician arcs within lapetus
Ocean: a) a peri-Laurentian arc at 10-20°S, b) an intra-oceanic arc at 30°S, and c) a peri-
Avalonian arc at ~50-60°S. Hibbard et al. (2006), however, placed the peri-Gondwanan
arc systems outboard of the northern Gander margin. Ordovician magmatism in west
Avalonia is almost exclusively alkaline and extension-related, with no reports of arc-
related activity. Back-arc sequences, however, are well preserved in the eastern part of

Avalonia (van Staal et al., 1998), while of limited extent in its western portion (Hamilton
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and Murphy, 2004). An extensional tectonic environment for Ordovician magmatism
could be equally related to either back-arc extension, since lapetus is thought to have
been subducted beneath the Laurentian margin (Torsvik and Rehnstrom, 2003), or rifting

associated with the opening of Rheic Ocean, south of Avalonia (Fig. 5.10).

5.3.1 CORRELATION BETWEEN ORDOVICIAN MAGMATISM AND PLATE
TECTONICS

In order to evaluate the relative positions of the Avalonian blocks in the early
Paleozoic it is important to compare the nature of magmatism throughout the
microcontinent, since it may be related to geodynamics. While Avalonia occupied a
position between the closing Iapetus and the spreading Rheic oceans from Ordovician to
Silurian, this time interval is characterized by limited magmatism in west Avalonia
(Pollock et al., 2009). Ganderia, on the other hand, records substantial arc-related
magmatism during middle Ordovician (Moench and Aleinikoff, 2003). The Ordovician
marks an important change in the nature of Avalonian magmatism. It is during that period
that the first alkaline magmatic events are recorded in west Avalonia, with A-type
affinities, which set them apart from the Precambrian arc-related magmatism.

Ordovician alkaline magmatism, however, is not synchronous throughout west Avalonia.
Early Paleozoic A-type magmatism is observed in the Jeffers Block of the Cobequid
Highlands (481.6 +4.1 Ma, U-Pb, Eight Mile pluton, MacHattie et al., 2013), in the
Antigonish Highlands (469.4 +0.5 Ma- Brora Lake Haggarts Lake, West Barneys River,
McGraths Mountain, and Leadbetter Road plutons, 460 & 3.4 Ma- Dunn Point Formation,
454.5 + 0.7 Ma- McGillivray Formation), and in northeastern mainland Nova Scotia
(4784 3 Ma, Cape Porcupine Complex) (White et al., 2002; Hamilton and Murphy, 2004;

MacHattie and White, 2012; Escarraga et al., 2012; Barr et al., 2012).
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Ordovician arc-related magmatism has been reported in the fault-bounded
Putnam-Nashoba terrane of SE New England (Fig. 5.3), where it has been interpreted to
reflect the closing of an ocean separating Avalonia and Laurentia (Acaster and Bickford,
1999). This block, however, has also been described as the trailing edge of Ganderia
(Wintsch et al., 2014). The middle Ordovician (460 + 3.4 Ma) volcanic rocks of the Dunn
Point Formation in the Antigonish Highlands (Fig. 5.3), have a paleolatitude of ~40°S
(Fig. 5.11A) (Johnson and van der Voo, 1990). Hamilton and Murphy (2004) interpreted
these rocks, based on their geochemistry and bimodal character, to reflect a rifted arc
tectonic setting and placed this rifted arc on the Avalonian microcontinent, outboard from
Laurentia, within lapetus.

In the Avalon zone of SE New England, Ordovician alkaline intrusions include
the Cape Ann, Peabody, and Quincy granites, while the bimodal Nahant alkaline suite
was intruded between ca 490 and 488 Ma (Buma et al, 1971; Thompson et al., 2010). The
early Paleozoic alkaline magmatic events, where present in west Avalonia, were broadly
synchronous with rifting of Avalonia from West Gondwana. A-type granites are related
to extensional tectonic regimes (Loiselle and Wones, 1979), and therefore, could be
related to the opening of the Rheic Ocean in the early Ordovician. The coeval mafic rocks
show some distinct variations in their trace element characteristics. Mafic rocks from
Cape Porcupine (Fig. 5.3) have negative Nb and Ti anomalies relative to MORB (Fig.
5.12A) (Barr et al., 2012), which could indicate derivation close to a volcanic arc (Xu et
al., 2000). Mafic rocks from both the Antigonish Highlands and SE New England show

positive Ti and Nb anomalies relative to MORB (Fig. 5.12B and C). The early
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Ordovician Nahant Gabbro of SE New England, however, is geochemically distinct,

showing an additional positive Th anomaly (Fig. 5.12C).

A) 460 Ma

& e,a“
Dunn Point Fm-—=5ri-"‘a

and Avalon Rheic Ocean
Peninsula

@\

B) 440 Ma
. \ )
Saint M
Rheic Ocean g:tl)bro :{y °
~30°S
=

N (o)
A NDWaNna [

Figure 5. 11 Ordovician-Silurian reconstructions showing (A) the position of Avalonia in mid-
Ordovician, and (B) the approach of the microcontinent with Laurentia and Baltica in late
Ordovician as indicated by the paleomagnetism in Newfoundland (Hodych and Buchan, 1998).
Figure (C) shows the amalgamation of Ganderia and Avalonia by Silurian and the formation of

Laurussia following the closure of Iapetus Ocean.

Even though the Ordovician felsic rocks in Avalonia all present A-type alkaline affinities,

the earlier initiation of alkaline magmatism in SE New England compared to the rest of
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west Avalonia, together with a paleolatitude of 65°S £7° (Thompson et al., 2010), could

indicate a position in the southern part of Avalonia adjacent to the northern margin of the

spreading Rheic Ocean.
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Figure 5. 12 MORB-normalized spider diagrams for the Ordovician mafic rocks of west Avalonia
as recorded (a) in Cape Porcupine, (b) Antigonish Highlands and (¢) SE New England (Nahant
Gabbro). Geochemical data compiled from Murphy et al. (1991), Thompson et al. (2010), and
Barr et al. (2012).

The above geochemical differences and paleomagnetic data in igneous rocks
could imply that in the Ordovician the western part of the Avalonian microcontinent
could be divided into three zones with respect to the southern Iapetan margin : a) a
proximal zone, either as trailing edge of a Ganderia connected to Avalonia, or as the
leading edge of Avalonia, as exposed in Putnam-Nashoba terrane with volcanic arc, calc-

alkaline characteristics; b) a back-arc zone (~50-60°S), well within the main Avalonian
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domain of the Ordovician Avalo-Ganderian connection, characterized by alkaline
magmatism with A-type affinities in felsic rocks, as exposed in Jeffers Block, Antigonish
Highlands, and Cape Porcupine; and c) the part of the microcontinent adjacent to the
trailing edge facing the Rheic Ocean, which is characterized by southerly Ordovician
paleolatitudes (>60°S) and alkaline rift-related rocks as exposed in SE New England.
The 490 Ma Avalonia is placed at the northern margin of Gondwana at a
paleolatitude of ~60°S between the Amazonian and the African cratons, in these
reconstructions (Fig. 5.9B). However, there are some issues to be addressed. A
paleolatitude of 65°S for SE New England at the time, as reported for the Nahant Gabbro,
should position Avalonia along the West African margin and adjacent to east Avalonia
for which a paleolatitude of 62°S = 9° has been reported (Trench et al., 1992). Thompson
et al. (2010) argued on that basis that Avalonia was adjacent to the West African craton,
and the Nahant paleopole could be used without rotation corrections. In the
reconstructions presented here, west Avalonia, including SE New England, is positioned
at ~60°S, still within error from the published paleolatitude. A 65°S paleolatitude for SE
New England in this configuration could be explained only by oblique movements
bringing that part of the terrane adjacent to east Avalonia. To the author’s knowledge no
such fault kinematics have been reported for Avalonia so far, however this hypothesis
should be tested. The alternative would be that Avalonia at 490 Ma had drifted away
from Gondwana and was closer to Baltica; however a change to a Baltic fauna is reported
only after the Tremadoc (Pollock et al., 2012). Therefore, SE New England is positioned
at the trailing edge of west Avalonia, on the basis of its distinct and longer-lived alkaline

magmatism in the early Paleozoic.
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5.3.2 VARIATIONS IN THE ORDOVICIAN GEOLOGICAL HISTORIES BETWEEN
PARTS OF THE AVALONIAN CANADIAN MARITIMES

The lack of Ordovician igneous rocks in parts of west Avalonia such as the Bass
River Block and in Newfoundland makes them difficult to be assigned into zones within
the Avalonian microcontinent during that period. Early Silurian (441 + 2 Ma, U-Pb on
baddeleyite) mafic sills of the Avalon Peninsula in Newfoundland, however, show a
paleolatitude of 32°S + 8° (Fig. 5.11B) (Hodych and Buchan, 1998), suggesting that
either: a) this part of Avalonia was closer to Ganderia and the lapetan margin than SE
New England and the Antigonish Highlands; or b) that Avalonia had drifted to that
paleolatitude by early Silurian. Based on the differences in paleolatitudes of geological
units of different ages within a paleocontinent, the drift rates may be estimated. Avalonia
drifted from Gondwana towards Laurentia between Cambrian and middle Ordovician at a
rate 0f 9.2 cm/a (Thompson et al., 2010), based on paleomagnetic data from Nahant.
These rapid drift rates were interpreted as the effect of slab rollback beneath the leading
edge of Ganderia during the closure of lapetus Ocean (van Staal et al., 2012). Taking into
consideration a Laurentian paleolatitude of ~20 °S between 460 and 420 Ma and the
paleolatitude of the coeval Dunn Point Formation, Hamilton and Murphy (2004) argued
that the approach to of Avalonia to Laurentia from middle Ordovician to early Silurian
was characterized by slower drift rates of 5.5 cm/a. The decrease in drift rates close to the
Silurian was considered, the result of the opening of the Tetagouche-Exploits back-arc
basin and the docking of Ganderia to Laurentia (van Staal et al., 2012). Taking into
account these drift rates and back-calculating the distance covered during the drift, a 441
Ma paleolatitude of 32° in the Avalon Peninsula would correspond to a paleolatitude of

41°S at 460 Ma, which is similar to that of the middle Ordovician Dunn Point Formation
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of the Antigonish Highlands. Therefore, the Avalon Zone of Newfoundland should have
been located further north than SE New England, within the Avalonian microcontinent,
but possibly at the same latitude as the Antigonish Highlands (Fig. 5.11), as originally

proposed by Hodych and Buchan (1998).

5.3.3 SILURIAN ACCRETION OF AVALONIA TO LAURENTIA, RELATED
MAGMATISM AND MANTLE METASOMATISM

Silurian magmatism in west Avalonia reflects subduction during the final stages
of the closure of lapetus Ocean. The Pass Island granite in SW Newfoundland, just south
of the Hermitage fault (Fig. 5.3), has yielded a Silurian age of 423 + 4 Ma (SHRIMP U-
Pb on zircon, Kellett et al., 2014), with trace-element characteristics of volcanic-arc and
syn-collisional granites (Kerr et al., 1995), which could be linked to the collision of
Avalonia with the Laurentian margin (Fig. 5.11C). In SE New England, the Silurian
Franklin pluton (ca 417 Ma) presents alkaline post-orogenic characteristics (Hermes and
Zartman, 1992), whereas in Cape Breton, Silurian arc magmatism in the Creignish Hills
(Fig. 5.3) was interpreted to represent subduction along the northern margin of the Rheic
Ocean (Keppie et al., 2000). In the Cobequid and Antigonish Highlands, however, no
Silurian igneous rocks have been reported, although sedimentary clastic sequences of that
period are present. In the Cobequid Highlands, the Silurian shales, siltstones and
sandstones of the Wilson Brook and Portapique River formations are known only within
the Jeffers Block, and are considered identical with the sequences of the Arisaig area in
the Antigonish Highlands (Murphy et al., 1996; Pe-Piper and Piper, 2003). These
sedimentary successions are quite different from the Devonian-Carboniferous Horton
Group, which commonly contains conglomerate and lacustrine deposits, suggesting

terrestrial basins (Pe-Piper and Piper, 2003). On the basis of whole-rock geochemistry,
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isotopic data and paleocontinental reconstructions, Murphy et al. (1996) argued that the
source of the Silurian strata in the Antigonish Highlands is probably eastern Laurentia or
Baltica.

Murphy et al. (2004) argued that the late Ordovician-early Silurian sediments of
the Arisaig Group in the Antigonish Highlands do not contain detrital zircons of
Avalonian origin. All studied sedimentary rocks of that rock unit are characterized by
strongly negative exg values (-4.8 to -9.3) and Tpwm ages greater than 1.5 Ga. In the
nearby Cobequid Highlands, the comparative study of Pe-Piper and Piper (1998b)
demonstrated that this isotopic signature is not observed in the younger igneous rocks of
the area, while Pb isotopes in the late Paleozoic felsic rocks show a strong
Neoproterozoic component. This is consistent with subduction of terrigenous sediment in
Neoproterozoic, but predominantly ocean crust in the early Paleozoic. Furthermore,
Murphy et al. (2008) concluded on the basis of trace element geochemistry that the
Ordovician mafic rocks in the Antigonish Highlands show only a minor influence from a
crustal component. Thus, there is no evidence across mainland Nova Scotia of mantle
metasomatism in the Ordovician, despite the subduction that was presumably required for

the closure of lapetus Ocean.
5.4 LATE PALEOZOIC WEST AVALONIA: SHEARING AND MAGMATISM

After the collision of Ganderia with the Laurentian margin during the Salinic
orogeny in Silurian, the subsequent collision of Avalonia and Meguma terranes marked
the onset of the closure of the Rheic Ocean during the late Silurian-early Devonian
Acadian orogeny (van Staal et al., 2009). The 423-416 Ma arc sequences along the

trailing edge of Ganderia and coeval HP-LT metamorphism east of that arc, as well as the
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development of early Devonian NW-directed shear zones and fold belts in Ganderia all
suggest that the collision of Avalonia was oblique and had a westward polarity (Keppie,
1993, Zagorevski et al., 2007; Dolmeier and Torsvik, 2014). Hibbard and Waldron
(2009) hypothesized late Paleozoic strike-slip motion along the length of the Appalachian
Orogen on the basis of misalignment of the Hermitage flexure in Newfoundland with the
Laurentian margin and crustal thinning beneath the Gulf of St. Lawrence. The scale of
this orogen-parallel displacement, from Devonian to early Mississippian, was estimated
to be ~220-250 km, and was related to the accretion of the peri-Gondwanan Meguma
terrane (Hibbard and Waldron, 2009). Intra-continental deformation can be interpreted as
far-field response to plate tectonics and is associated with the reactivation of pre-existing
crustal lineaments (Murphy et al., 1999). The oblique collision of Avalonia during the
Acadian orogeny after the oblique convergence with Gondwana in the Neoproterozoic,
could be related to the reactivation of pre-existing paths of weakness such as W-E
trending faults like the Kirkhill and the Rockland Brook faults in the Cobequid
Highlands.

The synchronous initiation of igneous activity in west Avalonia, and especially
the voluminous mafic volcanism in mainland Nova Scotia (Dessureau et al., 2000) with
the late Paleozoic strike-slip tectonics, could be evidence of edge-driven mantle
convection (Anderson, 1998). Edge-driven convection theory states that in mature
cooling planets the mantle-core boundary is a highly conductive cooling layer. According
to Archimedes principle parts of the cooling layer will sink into the interior and displace
older material underneath. As a result, mantle updrafts are created and are expressed as

hotspots in the interior of plates (Anderson and Natland, 2014). A similar scenario is

192



proposed for the upper mantle underneath drifting plates. Colder mantle that has
interacted with the lithosphere in subduction zones will sink into the deeper mantle. The
hot mantle updrafts in this case will be expressed as voluminous mafic volcanism with
asthenospheric chemical characteristics (Anderson and Natland, 2014). Such excess
volcanism is focused at major lithospheric discontinuities, such as cratonic boundaries
and continental margins, during rapid lithospheric extension. Regionally, the thickest late
Paleozoic basalt succession, with primitive asthenospheric chemical signature (Dessureau
et al., 2000), is found along the Rockland Brook in the Cobequid Highlands (Diamond
Brook Formation). This volcanism may provide further evidence that this tectonic
segment could reflect a deep crustal-scale discontinuity, probably an early
Neoproterozoic suture, as discussed earlier in this chapter.

Pre-existing crustal heterogeneities can profoundly influence the lithosphere’s
response to subsequent deformation. This tectonic inheritance is well documented in
cratons, where long-lived lineaments originated as Archean shear-zones (Butler et al.,
1997). Repeated episodes of displacements along these faults generate highly
heterogeneous kinematics in their sub-structure, the rheology of which will try to adapt to
different conditions of temperature, strain and stress of each deformational phase (Butler
et al., 1997). Experimental work of Henza et al. (2011) demonstrated that in a sequence
of deformational events: a) reactivation of pre-existing faults will occur only if the first
phase of deformation is well-developed; and b) the pre-existing faults act as obstacles for
the propagation of younger faults. The longevity of the Rockland Brook fault (and

possibly Kirkhill fault as its westward continuation) could therefore be indicative of the
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presence of a significant crustal scale lineament in the Neoproterozoic that affected the

Avalonian continental lithosphere until 300 Ma later.

5.4.1 COMPARISON BETWEEN THE LATE PALEOZOIC A-TYPE GRANITES IN
WEST AVALONIA

Devonian peralkaline granites with either sodic or sodic-calcic amphibole, are
also found in SE New England (Quincy Granite) and in the Antigonish Highlands (West
Barneys River and Brora Lake plutons) (Sayer, 1974; Escarraga et al., 2012). The
Antigonish peralkaline granites have the strongest negative Eu anomalies and show the
highest REE-enrichment compared to the other A-type granites of the area. Furthermore,
they present similar isotopic characteristics with the coeval mafic rocks, and a
comagmatic relationship between the two has been proposed (Escarraga et al., 2012),
consistent with the character of the Wentworth sodic granites. A similar pattern has been
described for the early Devonian Quincy Granite in SE New England (Sayer, 1974). The
peralkaline granites have been described to have more pronounced negative Eu anomalies
and enrichment in Zr, Yb, Hf and Ta relative to other coeval granites of the area (Sayer,
1974). Therefore, throughout west Avalonia, the late Paleozoic peralkaline granitic melts
point to a common petrogenetic origin associated with fractionation of coeval mafic
melts.

5.4.2 LATE PALEOZOIC HYDROTHERMAL CIRCULATION AND MINERALIZATION

Closure of the Rheic Ocean continued through the Mississippian to Pennsylvanian
and culminated in collision between Laurussia and Gondwana during the late
Carboniferous Alleghanian orogeny, resulting in the formation of Pangaea (Domeier and
Torsvik, 2014). In the Cobequid Highlands, the latest phase of ductile deformation

recorded in the plutons occurred at ca 339 Ma (Murphy et al., 2011). During that time,
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the master faults of the Cobequid Shear Zone record dextral shear associated with the
precipitation of hydrothermal biotite (Pe-Piper et al., 2004). In the early Pennsylvanian
(~320 Ma), an intense phase of deformation is evident along the southern and northern
margins of the Cobequid Highlands. Structures in these areas indicate transpressional
strain and shortening during dextral shear (MacInnes and White, 2004). From that period
until late Pennsylvanian, the Cobequid-Chedabucto Fault Zone records mylonitization
and focussed mineralization (Murphy et al., 2011).

Although the regional character of Pennsylvanian mineralization in the Cobequid
Highlands is predominantly IOCG (MacHattie and O’Reilly, 2009), this thesis
demonstrated that it was also associated with hydrothermal circulation of rare metals
through fractures. The circulation of these metals was long-lived, and the association of
minerals such as thorite and hydroxylbastnisite-(Ce) with hydrothermal epidote and
biotite indicates that the precipitation of these minerals started probably in the Visean, as
demonstrated in chapter 4. The sources for REE in these fluids were the A-type granites
of the area, with primary enrichment by the presence of various magmatic REE-minerals
such as allanite-(Ce) and chevkinite-(Ce) (Papoutsa and Pe-Piper, 2013). The
mobilization of REE was probably initiated by complexing with F during the breakdown
of amphiboles (Pe-Piper, 2007; Papoutsa and Pe-Piper, 2013). Although mobilization of
these metals can be facilitated by the presence of halogens and S, their precipitation can
be controlled by the oxidation state of the fluids.

The hydrothermal behavior of the REE metals throughout the Cobequid
Highlands revealed two major characteristics of the regional system: a) the chemistry of

the fluids and consequently the hydrothermal REE-minerals was greatly influenced by

195



lithologies in both source and depositional areas such as carbonates and shales of the
Horton Group that provided C and As and possibly lamprophyres that provided Cl, F and
S, and b) as the chemistry of the fluids changed over time and so did the abundance and
variety of the REE-minerals. The presence of carbonates and As-rich REE-minerals
points to additional sources for C and As from the sedimentary rocks of the Horton
Group. On the other hand, precipitation most REE-minerals, as reported in this thesis,
was associated with Fe-rich hydrothermal assemblages that are probably related to the
Pennsylvanian IOCG mineralization. Important variations in the distribution of the
hydrothermal REE-minerals reveal structural changes related to the evolution of the
major faults of the shear zone. The lack of substantial hydrothermal REE-minerals in
fractures in the Wentworth pluton indicates that the Rockland Brook fault was probably
not active during late Carboniferous REE circulation.

Murphy et al. (2011) argued that the Cobequid-Chedabucto Fault Zone was a
metallotect, a large-scale crustal structure that controls mineralization. Micklethwaite and
Cox (2004) demonstrated that in ancient fault systems, hydrothermal mineralization is
focused is areas of rupture arrest. In this process, when an earthquake occurs on a fault
the aftershocks are mainly distributed in areas of stress transfer around the seismogenic
fault rupture. Such areas form where older faults are linked with younger segments. This
process results in the formation of areas with transient permeability and localized fluid
flow (Micklethwaite and Cox, 2004). Such relationships may be present in the Cobequid-
Chedabucto Fault Zone. The Bass River magnetite deposit lies south of the Pleasant Hills
pluton and adjacent to the area where the older Rockland Brook fault merges with the

younger Cobequid fault (Pe-Piper and Piper, 2003; MacHattie and O’Reilly, 2008). The
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Londonderry iron deposit is located between the Londonderry and Cobequid faults. The
Mount Thom (Cu-Co-Au), Brookfield (Ba), and Bridgeville (Fe) deposits are located
along the part of the fault zone where the Cobequid fault merges with the younger
Chedabucto fault (MacHattie and O’Reilly, 2008). Thus the correlation between the
distribution of known IOCG deposits and areas of potential rupture release, along the
Minas Fault Zone, may reveal a genetic relationship between the two. Such a correlation,
along with the hydrothermal distribution of REE reported in this thesis, could provide

guidelines for REE mineral exploration.
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CHAPTER 6 DISCUSSION AND CONCLUSIONS

6.1 POST-OROGENIC VERSUS ANOROGENIC A-TYPE GRANITE
SUITES: VARIATIONS IN MAGMA SOURCES AND PETROGRAPHY OF GRANITES

A-type granites belong to a distinct group of granitoids which is characterized by
alkaline geochemical character and elevated concentrations of incompatible elements
(Loiselle and Wones, 1979). These granitoids are reported from both anorogenic and
post-orogenic tectonic environments (Whalen et al., 1986). Examples of anorogenic
granites include the Younger Granites in Nigeria (Ogunleye et al., 2005), south India
(Ambalavayal granite, Rajesh, 2000), Canada (Sept Iles granites in Quebec, Namur et al.,
2011), Brazil (Redengao granite, Oliveira et al., 2009), and Yemen Republic (EI-
Gharbawy, 2010). Post-orogenic A-type granites, besides from the areas described in this
thesis, are reported from several parts of the world such as southern Brazil (Serra da
Graciosa Province, Gualda and Vlach, 2006), several intrusions in SE China (Xie et al.,
2006), NW China (Karamaili granites, Su et al., 2007), Australia (Lachlan fold belt and
New England belt, as reviewed in Sylvester, 1989) and Newfoundland (Topsails suite,
Whalen et al., 1996).

Anorogenic A-type magmatism follows a major orogenic event after more than
100 Ma and is not directly related to the after effects of orogeny (Condie, 1991). The
emplacement of post-orogenic A-type granites, on the other hand, is mostly observed
during the final orogenic stages during continent-continent collision dominated by
transcurrent-fault tectonics during accretion of continental blocks or terranes (Bonin et
al., 1998), as in the Appalachians and the Central Asian Orogenic Belt (Keppie and

Dallmeyer, 1987; Windley et al., 2007). Anorogenic A-type granites are mostly found in
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the interior of stable areas such as the Amazonian craton and the Arabian Shield (Oliveira

et al., 2009; El-Gharbawy, 2010).

In anorogenic environments the dominant variety of A-type granite is the
peralkaline type with sodic amphibole or pyroxene. Metaluminous A-type granites with
calcic amphibole and biotite are much less common (Rajesh, 2000; Ogunleye et al.,
2005; El-Gharbawy, 2010). The higher magmatic temperatures and primitive isotopic
signatures of the peralkaline granites are evidence of fractionation from mafic melts,
whereas the metaluminous varieties have been interpreted to reflect either less evolved
melts or products of crustal contamination (Oliveira et al., 2009; Namur et al., 2011).

A-type granites emplaced in post-orogenic settings include peralkaline,
metaluminous and peraluminous rocks (King et al., 1997; Gualda and Vlach, 2006). The
metaluminous and peraluminous A-type granites generally dominate over the
peralkaline varieties. The metaluminous and peraluminous A-type granites form by
melting of crustal rocks (Creaser, 1991) and consequently tend to be more K and LILE-
rich (Bonin et al., 1998; Li, 1998).

In the Cobequid Highlands, the emplacement of mainly metaluminous and
peraluminous rather than peralkaline A-type granites in the latest Devonian-earliest
Carboniferous constitutes a typical example of post-orogenic A-type magmatism that
followed the early Devonian Acadian orogeny. These late Paleozoic granites present
distinct geochemical and mineralogical differences which can be observed in A-type
granites in similar settings elsewhere, such as the variations in ferromagnesian minerals

and trace elements.
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6.2 IMPACT OF THE CRUSTAL STRUCTURE ON THE POST-OROGENIC
A-TYPE GRANITES

A common feature in several post-orogenic A-type granite suites appears to be the
association with major strike-slip shear zones. The association of post-orogenic A-type
granites with crustal-scale shear zones suggests that the strike-slip faults in the lower
crust provide pathways for a) the mafic melts to substantially interact with the crust, and
b) for the produced felsic melts to effectively migrate in upper crustal levels and produce
the large variety of A-type granites. Such crustal-scale strike-slip systems have been
reported from the Aegean area where the deformational fabric appears to extend to the
lithospheric mantle (Endrun et al., 2011). Such crustal structures provide favourable
conditions for interaction of the upper mantle with the lower crust and therefore can

create a deep crustal hot zone (Annen and Sparks, 2002).

In the Cobequid Highlands, mafic rocks are most abundant in the eastern plutons,
where sodic, calcic, and biotite granites are present. Elsewhere, variations in the
abundance of mafic rocks also appear to be correlated with the mineralogical types of A-
type granites present. The peraluminous Barabazar biotite A-type granites in India were
emplaced along the faults of the reactivated South Purulia Shear Zone (Dwivedi et al.,
2011). Mafic rocks are very limited (Dwivedi et al., 2011) and biotite granite is the only
A-type granite present. Seltmann et al. (2000) reported metaluminous biotite and calcic
granites along crustal-scale strike-slip shear zones in Kokshaal Range, Kyrgyzstan, with
associated tholeiitic mafic rocks of asthenospheric origin. A large mineralogical variety
of A-type granites were reported from southern Brazil, where several post-orogenic A-

type granites were emplaced along the Southern Brazilian Shear Belt along with abundant
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mafic rocks (Bitencourt and Nardi, 1993). Metaluminous biotite A-type granites are the
dominant lithology with lesser calcic granites with edenitic amphibole (Nardi and
Bitencourt, 2009). Sodic A-type granites are also present, and occur only as late phases
coeval with mafic rocks of alkaline affinity, that are considered cogenetic (Nardi and
Bitencourt, 2009). The variety in the mineralogy of A-type granites in post-collisional
settings, therefore, may depend on whether there is abundant mafic magma to produce
calcic amphibole and sodic amphibole granites.

Besides the necessary lithologies as magmatic sources for the late Paleozoic A-
type granites of the Cobequid Highlands, the deep Avalonian crust also had the structure
necessary to create the deep crustal hot zone. The crustal-scale faults were active in the
late Paleozoic but their origin may be much older than that (Pe-Piper and Piper, 2003).
Pe-Piper and Piper (1998b) demonstrated on the basis of radiogenic isotope data that the
Neoproterozoic basement north and south of the Rockland Brook and Kirkhill faults has a
different signature. Miller (1991) recognized structures along the Rockland Brook fault
that suggest it is a Neoproterozoic reactivated fault, which is consistent with the syn-
magmatic deformation of dated Neoproterozoic plutons of the area (Pe-Piper et al.,
1996). As reviewed in chapter 5, this Neoproterozoic lineament separates blocks with
differences in stratigraphy (MacHattie and White, 2012) as well as in chemistry.

Comparison between the two Neoproterozoic blocks in the Cobequid Highlands
with other parts of west Avalonia, suggests that the Bass River block is similar to the
basement of SE New England, whereas the Jeffers Block resembles typical proto-
Avalonian crust as exposed in the Antigonish Highlands. The available paleomagnetic

data and the nature of Neoproterozoic magmatism in these terranes suggests that SE New
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England and the Bass River block may have an Avalonian affinity and did not originate
within proto-Avalonia. If this is correct, then the Rockland Brook fault may not have
originated as a Neoproterozoic intra-plate fault, but as a suture zone. In the case of the
latter, the crustal scale of this lineament not only reflects the boundaries between
different Neoproterozoic crustal fragments, but also influenced the deformation in the
area millions of years later.

The creation of a deep crustal hot zone soon after the main phase of orogeny
could explain the variability in A-type granites that is commonly observed in post-
orogenic environments. The different processes, such as crustal melting and fractionation
of mafic melts that result in the production of felsic melts (Annen and Sparks, 2006) may
be responsible for the contrasting conditions and sources in the A-type granites in these
environments (Bonin, 2004). The injected mafic melts will provide the heat necessary to
create crustally-derived (Annen and Sparks, 2002) metaluminous and peraluminous A-
type granites, whereas the peralkaline A-type granites (or sodic granites in this thesis) are
produced through fractionation of these mafic melts. Part of the mantle-derived melts has
to remain uncontaminated in order to fractionate and produce peralkaline granites. It is,
therefore, not surprising that peralkaline A-type granites are the least common variety in
post-orogenic settings (Bonin 2004).

The proposed petrogenetic model for the late Paleozoic A-type granites of the
Cobequid Highlands includes, thus, both partial melting of feldspathic crustal rocks and
extreme fractionation of a mafic source. The substantial mafic underplating and the
voluminous coeval flood basalts and gabbros are associated with the genesis of the sodic

granites as demonstrated in chapter 3.The reason for the observed variation in these post-
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orogenic granite suites is principally because these geological processes were
synchronous. These processes took place in a deep crustal hot zone that was created
beneath the eastern Cobequid Highlands, during late Paleozoic mafic underplating, and
associated with crustal extension in the Magdalen Basin (Fig. 3.14). While the calcic
granites formed by relatively less hydrated melts compared to the biotite granites, and
closer to the underplated area, the latter formed further to the west at lower magmatic
temperatures. Partial melting for the biotite granites, however, was facilitated by the
presence of additional water released from the volcaniclastic rocks of the Neoproterozoic
Jeffers Group, which is abundant in the area (Fig. 3.14).

The A-type granites in the Cobequid Highlands comprise not only ferroan
compositions, which are typical of A-type granites (Frost and Frost, 2010), but also
magnesian compositions (Fig. 6.1). These magnesian compositions do not correspond to
a specific mineralogical type but include biotite and calcic granites from all plutons. Frost
and Frost (2010) noted that oxidized A-type granites from the literature tend to be
magnesian, whereas the strongly reduced A-type granites are ferroan. As demonstrated in
chapter 3, all the granites belong to the magnetite series and are therefore created under
oxidizing conditions. Thus there is no convincing evidence that the ferroan and
magnesian affinity of these rocks is the result of variations of the oxidation state of the
parent melt. On the other hand, a significant difference of the source or magma mixing
for the magnesian biotite and calcic granites is not supported by isotope data and trace
element geochemistry as explained in chapter 3. Experimental work on partial melting of
crustal rocks of Patifio-Douce (1997) demonstrated that with increasing pressure (>8

kbar) the produced melts will change from ferroan to magnesian compositions with a
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peraluminous affinity. High pressures during partial melting may have been responsible
for the magnesian A-type granites in the Cobequid Highlands. According to the estimated
pressures (plag-melt) of these granites partial melting of the crust took place over a range
of pressures (7-15 kbar), and based on the estimated thickness of the Avalonian crust
(Marillier and Reid, 1990), it is suggested that the partial melting that produced the

biotite and calcic granites took place in the mid- to lower crust.
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Figure 6. 1 Ferroan vs. magnesian affinity of the A-type granites in the Cobequid Highlands (as
defined from Frost and Frost, 2010).

6.3 REE-ENRICHMENT AND MINERALIZATION IN A-TYPE GRANITES
A-type granites are characteristically enriched in REE and other incompatible
elements (Loiselle and Wones, 1979; Whalen et al., 1989). This is an important
geochemical feature of these rocks, since A-type intrusions are often associated with
economic deposits of these metals. There are several studies that demonstrate a magmatic

REE-enrichment of A-type granites on the basis of primary mineralogical assemblages
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(Schmitt et al., 2001; Vlach and Gualda, 2007; Uher et al., 2009). Such an enrichment,
however, is not as evident from whole-rock geochemistry alone. Among the studied
plutons, the Wentworth pluton best records a primary enrichment, expressed by the
presence of magmatic allanite-(Ce) and chevkinite-(Ce) (Papoutsa and Pe-Piper, 2013).
In chapter 4 is demonstrated that although REE-enriched, the granites of the Pleasant
Hills, North River and Cape Chignecto plutons host predominantly hydrothermal REE-
mineral assemblages that are found in fractures.

The structure of the crust, dominated by crustal scale strike-slip faults, not only
had an impact on the genesis of A-type granites as discussed above, but it also had a
profound effect on the intrusions and surrounding rocks in post-magmatic stages, as
demonstrated in chapter 4.Textural relationships and mineral associations provide
evidence of repeated REE hydrothermal circulation that resulted to the formation of
several types of minerals, such as hydroxylbastnisite-(Ce), parisite-(Ce), synchysite-(Ce),
cerite, thorite, hingannite-(Y), chernovite-(Y) and Nb-rich minerals, in several
generations. Hydroxylbastnisite-(Ce) and thorite were among the first REE-minerals to
precipitate in epidote veins in the eastern part of the Cobequid Highlands, under rather
reducing conditions, probably soon after the emplacement of the granites. The majority of
the REE-minerals, such as cerite, parisite-(Ce), synchysite-(Ce) and hingganite-(Y), are
hosted in chlorite-magnetite and biotite veins in the central and western parts of the
Cobequid Highlands. These minerals were deposited in the Visean according to published
ages from hydrothermal biotite in the area. The highest abundances of hydrothermal
REE-minerals are observed in late magnetite-rich veins, formed under strongly oxidizing

conditions, in the central part of the Cobequid Shear Zone close to the Cobequid fault. In
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such veins, chernovite-(Y) formed after the alteration of hydrothermal hingganite-(Y).
These iron-rich hydrothermal assemblages may be related to the regional iron oxide-
copper-gold IOCG hydrothermal circulation and mineralization event that is observed
along the Cobequid-Chedabucto fault zone.

The association of REE with IOCG mineralization and A-type granites has been
observed not only in Nova Scotia (Copper Lake, Kontak et al., 2009) but has also been
reported from other parts of the world, such as in NW China (Pirajno et al., 2008) and
south Australia (Elburg et al., 2012). Massive IOCG deposits throughout the Bushveld
Complex are associated with LREE circulation that is represented by the mineral
association of fluorite, copper, barite, gold and U-LREE minerals in strongly chloritized
granitic rocks (Hunt, 2005). As in the Cobequid Highlands, the IOCG mineralization in
Bushveld shows multiple episodes of hydrothermal alteration including potassic
alteration, sericitisation and silicification. Sodic-calcic alteration in IOCG systems is
commonly observed as an early stage alteration and can be transitional to a more K-rich
alteration and chloritization when conditions become more oxidizing (Dilles et al., 2000;
Kreiner, 2011). The association of calcic phases with hydrothermal biotite (calc-potassic
alteration), which is observed in the Pleasant Hills pluton, is interpreted to form from
moderate temperature fluids, whereas the presence of scapolite with biotite is considered
a relatively low-temperature assemblage (Barton, 2014 and references therein). Extensive
sodic alteration followed by potassic alteration and then by pervasive Fe-rich circulation
is also reported from Wernecke Breccia in Yukon Territory (Hunt et al., 2005).

It appears, thus, that in several IOCG systems (Mt.Mainter-Mt. Babbage Inliers

and Olympic Dam-Australia, Carajas Mineral Province in Brazil, Yukon Territories,
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Cobequid Highlands) the hydrothermal fluids changed progressively from Na-Ca rich to
K-rich to Fe-rich (Hunt et al., 2005; Groves et al., 2010; Elburg et al., 2012). The
circulation of REE during IOCG events depends principally on the presence of suitable
sources for these elements, such as alkaline magmatic rocks (Corriveau, 2007). In the
granites of the Cobequid Highlands the replacement textures of hydrothermal phases on
primary REE-minerals (Papoutsa and Pe-Piper, 2013) suggest that these rocks were the
main sources of REE in the regional hydrothermal system. Kontak et al. (2009) reported
the hydrothermal circulation of REE in the IOCG-associated Copper Lake Deposit, from
the presence of monazite in sulfide-rich veins. The deposit is near an Ordovician A-type
pluton in the Antigonish Highlands (Escarraga et al., 2012), which could have been the
source of REE. The conditions of the REE-circulation and especially precipitation,
however, are controlled by the progressive changes in the hydrothermal fluids, as
documented in this thesis (Fig. 4.7).

As Midgisov and Williams-Jones (2014) argued, it is important for the REE not to
be removed from the fluids in early stages through precipitation of highly insoluble
phases, in order to reach the latest stages of hydrothermal circulation and consequently
IOCG mineralization. Phases such as REE-oxides and REE-chlorides are highly soluble
from reducing to weakly oxidizing conditions, however REE-fluorides may be insoluble
in a range of conditions (Midgisov et al., 2009). This is compatible with the distribution
of hydrothermal REE-minerals in the fractures of the Cobequid Highlands. The first
REE-oxides precipitated probably during biotization (Fig. 4.7), when the fluids became
weakly oxidizing. Post-Visean the hydrothermal fluids were probably saline as indicated

by the presence of scapolite in the western Cobequid Highlands (Owen and Greenough,
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1999) and the halogen-rich biotites of fractured mafic sills just north of the Cobequid
fault in the central part of the area (Wisen, 2015). The presence of hydrothermal fluorite
in calcite-rich fractures (Wisen, 2015) suggests that during the late hydrothermal stages
the solubility of fluorite was limited, and that may also have influenced the solubility of
the REE leading to significant precipitation of REE-minerals (Fig. 4.7).

Another feature of the hydrothermal circulation in the Cobequid Highlands is that
the increase in REE concentrations in the fractures was accompanied by an increase in
temperature as well (Fig. 4.7). The stability of REE-complexes correlates positively with
temperature, and therefore high-temperature saline solutions can efficiently transport
REE (Gieré, 1996). Such a transport of REE is indicated in the Cobequid Highlands after
the Visean, since REE-hydrothermal mineral assemblages are found throughout the shear
zone and in various lithologies beyond the borders of the A-type granite plutons (Wisen,
2015). Such late-stage REE circulation in IOCG systems is associated with Fe-oxides
(Williams et al., 2005). It is mainly governed by the changes in the hydrothermal fluids
(composition, temperature, oxidation state) compared with early stages that consequently

affect the solubility of REE-complexes.
6.4 CONCLUSIONS

The original definition of the term “A-type” as proposed by Loiselle and Wones
(1979) appears to concur with anorogenic A-type granites, the peralkaline geochemistry
of which indicates a significant mantle input. In post-orogenic settings, however, the
produced “A-type” granites are principally metaluminous and peraluminous with higher

amounts of LILE and involve mainly crustal sources. Peralkaline granites may occur in
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post-orogenic settings as well, as in the Cobequid Highlands, where the sodic granites
have predominantly a mantle-derived source.

The presence of crustal-scale strike-slip systems in post-orogenic settings, during
extension and partial melting of the mantle that results in mantle upwelling, creates the
conditions for the formation of deep crustal hot zones. The distribution of the various
mineralogical types of A-type granites seems to be associated with the abundance of
coeval mafic melts. The variability in the produced A-type granites in these environments
may be, therefore, due to the more effective penetration of mafic magma into the fabric
of the lower crust. Thus the dominant varieties of A-type granites in these settings have a
crustal signature. Partial melting of the crust in these zones may occur in a range of
depths from middle to lower crust and under variable pressure. The magnesian affinity of
many A-type granites could, therefore be related to their derivation from a deep crustal
hot zone.

Assessment and evaluation of REE-enrichment in the A-type granites must be
done always in association with a mineralogical investigation since, as has been
demonstrated in the Cobequid Highlands, such an enrichment is not necessarily a primary
feature. The widespread hydrothermal REE remobilization and their concentration
primarily in fractures across the Cobequid Shear Zone may lead to the local potential for
ore bodies. It appears that the changes in the conditions of the hydrothermal fluids with
time are similar to IOCG systems elsewhere. However, whether this similarity is due to
local details of the geological history or a consequence of a general set of processes

remains unclear.
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Appendix A.1 Graphic expression of the calibration range for the pressure and temperature
estimates during crystallization of hornblende according to the method of Ridolfi and Renzulli
(2012). In this diagram P and T estimates from the calcic amphiboles from the Wentworth pluton
are plotted for comparison.

269



I 0 0 0 0 0 € 0 0 0 0 S 01 0 0 10
0 9 v b S L L 9 b S 0 0 0 0 0 uy
66 6 96 96 96 €6 06 6 96 S6 001 S6 06 001 001 qv
STO 000 000 000 000 000 190 000 000 000 000 680 €871 000 000 el
9,66 000001 0000l 10001 1000l 10001 8£66 10001 6666 <TO000I 6666 0166 8I'8 6666 TO00I o1
€LTT €01 €611  OI'IT 8811 €501 6400 00CI <TLII  TEIL  10CI 1901 1601 6€11  €6TI 0%N
000  €T1 L80 080 10°1 LY'1 vhl <l 60 601 000 000 000 000 000 oeD
S¥0 000 000 000 000 000 000 000 000 000 000 000 000 000 000 (oLX |
€6'L1  LTOT TTOT €661 861  950T  €¥0T  vT6l 910  SE6l  TS8I 8881 L9l 8L'81 b8l £V
$9°69 LLL9 8699 8I'S9  ¥9L9  SPL9  TLY9  SFL9  61'L9  99°L9  9¥69 1969 0989 T869  S9°89 2018
Qv qQv Qv qQv qQv Qv qQv Qv qQv Qv  (Daqv (daqv (dav (daqv (d)qy [esuriy
8IS9  06V9 069 06F9 069  06¥9  06V9  06¥9  06V9  06¥9  6I¥9 619  6I¥9  6IF9  6Iv9  ddwes
S L 0 0 L 0 0 4 6 L 0 € € € € 10

0 0 0 0 0 0 0 vT S € € b L L 0 uy
96 €6 001 001 €6 001 001 vL 98 68 L6 76 06 06 L6 qv
10001 8666 1966 00001 6666 107001 00001 6666 00001 00001 1000l <TO00I 00001 10001 6666 &30,
180 €T 000 000  S€1 000 000  L£EO  6S°1 ov'l 000 €S0  8F0  SSO  6¥0 ol
8TIT  L60T 90 T1 8TTI L9CTI +¥TTI TTIL  TS8 956  II'IL  9LI1  ¥66  TTOL SOOI LYl 0%N
000 000 000 000 000 000 000 8+ T6O  8L0 LSO  S80 161 LS'T 000 oeD
000 690 0S0 000 000 000 SEO 000 SSO 000 000  €€1 €0 LLO  T90 (oLX |
vI'6l  LS81  TW6l  LESL  vL'SI  L98]  S6'8I  0€YC  SLTT  IL6l  S€61 810 0TOT 0661  €6°LI £V
8L°89 TS89 €989  SE69  €TL9 0169 869 TSI9  €9V9  00L9  €€89  6IL9  9TLY LS99  8¥69 2018
dav (day (dav (@av (daqv (Daqv Daav 10 qQv Qv Qv Qv Qv Qv  (d)qv [emnup
6IF9  61V9  6IF9  61F9  6IF9  61F9  6IF9  9S0S  9S0S  TP9y  I¥9F  I¥9F  I¥9F  IP9p  9¢9F  drdwes

"$9JIURIS YHMOMIUI A\ U} woJ s1edsplay Jo sasA[eue SO daneiudsaidoy v xipuaddy

270



0 v v 4 € 0 0 0 4 0 0 € ST v S 10
9z 4 67 9z LT v 14 € (4 v v 0 0 0 0 uy
pL IL L9 w 0L 96 96 L6 96 96 96 L6 <8 96 $6 Qv
00001  T0°00T 00001 00001 TO'00T <TO'00I 6666 000001 00001 L666 107001 007001 <TO'00I 00001 107001  [e)0L
000 690 S0 9¢0 €50 000 000 000 TFO 000 000 80 19T  L90 660 oI
V8 6LL T 6L I€L ¥EIT P 0TI WP 0TIT SYIT €Tl 096 LSIT TSI oeN
LES  80S 60 LOS 8IS 880 80 090 IO 160  LLO 000 000 000 000 (0]0)
000 €50  0S0 000 000 000 000 000 000 000 000 000 000 000 000 04
TTeT IWET 9TYT  8S¥T  0TTT  TT6l  6T6L IE€61 0S8T  IL6T  6T6I 6981 8F8T  8F61  88'LI f0UV
v6'T9  1ST9  61°€9 9079 08F9 8589 8S'89  SO'89  ST6Y  SI'89 0S89 0989  €€69 8T8Y €969 2018
puy  puy puy puy  puy (dqv  qv Qv Qv Qv Qv Qv Qv Qv qQV  [eRUIN
9S0S  9S0S  9S0S  9S0S  9S0S  I¥9v  VISL  VISL  VISL  VISL  WISL  OILL  OILL  OILL  OILL  drdweg
T v 8 v € 0 S (4 € I (4 I (4 0 v 10
0 €1 9 6 8 9 9 6 6 S L 6 0 0 0 uy
68 €8 98 L8 68 v6 68 68 88 €6 16 06 86 001 96 Qv
00001 10001 0000 T0°00I 6666 107001 T0°00I T0°00I 00°00T 007001 T0°00I 007001 107001 107001 00001  Ie)OL
6I'C  0L0 67T 180  6¥0 000 980  6€0  SSO  STO  8TO0  vTO  9€0 000  €L0 ol
66'TT  6L6 696  I¥01 901 1801 LTOL 1€0T  6¥01 L6OT LLOT  SHOT  I€Tl  ISTT  9TTI o%eN
000 €8T STI 68T 6LT €T  6I'T 8T €1  II'T  0ST €8T 000 000 000 (0]0)
000 080 000 000 000 000 .90 90 000 000 000 000 V0  €€0  ¥S0 04
v8'LT T80T  vTIT  600T  1€0T  0I'0T 1961  €€0T 8861 861  S661  LOOT THSI  €€81  TH8I f0UV
86'L9  L0S9 €599 1899  $6'99  LLLY T¥'L9  ¥L99  STL9 6089 ISL9  I¥L9  8Y69  +869  S0°69 2018
qQv 10 qQv qQv Qv qQv Qv qQv Qv qQv qQv qQv qQv Qv Qv [eRUN
OILL  8S9L  8S9L  8S9L  8S9L  8S9L  8S9L  8S9L  8S9L  8S9L  8S9L  8S9L  8IS9  8ISY 819  dldueg

‘(panunuod) sajrueIs YLIOMIUIAN A3 WwoLy siedsp[of Jo sasA[eue S dAneIuasaIday 7'y xipuaddy

271



-ouygpaad :(d)
‘1edsprog-3 :SFY “9se[003I1]0 O ‘9SB[O0YNO 1I() ‘QNYMOUE Uy ‘QUISOPUR :PUY ‘AJq[e :QY SIION

001 001 001 001 001 001 001 001 001 10
0 0 0 0 0 0 0 0 0 uy

0 0 0 0 0 0 0 0 0 qv
00°00T 8666 1000l 8666 0000I 0000I 6666 6666 <TO000I [ejoL
0TSt osvlr 1091 »S91 CI'ST 0191 961 98CSI 8I91 o
000 000 000 000 000 000 000 000 00°0 OeN
000 000 000 000 000 000 000 000 00°0 o®)
000 000 000 000 000 290 000 000 00°0 024
ST81  vI'SL  88LI 8CLT T€81T T19LT 98LI 918 €9°LI tOUv
€699  ¥EL9 TI99 9099 LS99  L9S9  LT'L9 L6'SH9  1T99 0!

S S S S S S S S S [eRUA
PISL  OILL 8S9L 8IS9 069 619  9S0S I¥9F 9¢9y  djdureg

‘(panunuod) sajrueIs YLIOMIUIAN A3 WwoLy siedsp[of Jo sasA[eue S dAneIuasaIday 7'y xipuaddy

272



000°¢7
00
6¢S0

P18°CI
viso
6€C0
SLSO
000°¢
8991
cee0
000°S
001°0
116°¢
9¢T0
[4N0)
010
¢61°0
000°8
150°0
6v6'L

£8°86
80°0
901
611
IeL
961
001
SLO
99°C¢
Iel
LT1
AV
€61
9¢€9¥

000°€7
€100

09¢°0

€86°S1
£€86°0

9LT0

LOLO

000°¢

991

12340

000°S

860°0

906°¢

(43N]

681°0
I1€°0
¥91°0
000°8
161°0
608°L

SE001
S00
er'l
6¢'1
9L'L
[4%¢
vl
vL0

43
€6'l1
19°1

S6'6¥
061

9¢9y

000°¢€T
€100
£9¢°0

089°C1
089°0
§sTo
S0
000°¢
€091
L6€°0
000°S
L6070
L6S°E
I[1y°0
861°0
0€S°0
991°0
000°8
0LT1°0
0€8°L

61°66
S00
L0
8C'1
L9
8¢C
LL'T
L0
0LT¢
€8l
691
6208
881
9¢€9¥

000°€7
[410X0]

$s9°0

668°C1
668°0

85T0

0190

000°¢

[4SN!

8¥1°0

000°S

¢60°0

906°¢

12340
I81°0

65C°0
80T°0
000°8
SLT0
Se8'L

6986
S00
0¢'1
LT1
<L
£9°¢
0S'1
690

vele
S0°¢
IS°1

yeov
L8IT
9¢9¥

000°€C  000°€T  000°€T 000°€T 000°€C 000°€T 000°€T 000°€T 000°€C  000°€T  000°€C SuaBAXQ
[10°0  ¢Io'0 6000 6000 <IOO LOOO OI0OO 8000 6000 LOOO CIOO D
€1s’0  8LC0 LI8O S6T0 9050  LvEO 9CS0  6STO  0LS0  S890  SLLO K |
86L°ST 9SS'ST  999°¢1  €69°GT O0L8ST 19L°ST Lv6e'ST €89°ST T¥O'9T 896'ST  TI191 suone)
86L°0 9SS0 999°0 €S9°0 0L8°0 T9L°0 L¥6'0 9Y9°0  IPO'T 8960 TI9I'I NIsS-y
veco  vITO  90C0 LSTO 0SC0O  6IC0 ILCO0 8CTCO vLTO SETO  ¥LTO D: |
P9S°0  TPE0  09¥0  L6E€0 0C90 £SO LL9O  8IYO0  L9LO0  €EL0 8880 BN
000°'C  000°C  000°C 000°C 000°C 000°CT 000°C 000°C 000°C 000°CT 000°C Ns-q
L19T €691  v9¥'1T  SI91T  OI9T1  €L6'T  S€9°1T  #8LT  S8GT  SCS'T  IE€S°1 BN
€8¢°0  LOEO0 9¢S0  S8E0  06€0 LTPO  S9E€0  9ITO  SIVO  SLYO  69%°0 )
000°'s  000°S 000°S 000°S 000 000°S 000°S 000°S 000 000 000 Ns-D
00I°0  CLO0  9L00 €800 8800 8800 L600 6600 S600 9600 SOI0 U
866'c  CO9C PCoe  Icse  TI6'E  LO9E  S66'E  LOLE  TI6E 8TV 991V +2d
6LC0 €0€0 86¥0 8YPO 99¢0 6VS0  66C0 €8C0O0 9660 90€0  ¥CEO SN
LST'O 8610 8910 ¥6I'0 €610 8CI'0 €SI'0  SIT'0O 0910 1910 6810 1L
cee0 S690  €0s0 P90 L6C0  T8YO  69C0 6SS0  CEE€0  OVI'0 LSOO +2d
SLT'0O  0€l'0 o0€ro oOIro vvl'o 91’0 L8I'0  00CO0 SOI'0 8910 0910 v
000’8 0008 0008 0008 0008 0008 0008 L€0'8 0008 0008 0008 NS,
€000  ¥800 CLI'0O I8T'0 8800 €L00 SLOO 0000 CTICO €L00 ¥CCO v
L66’'L  9I6'L 8C8L 6I8L CI6L LC6L ST6L Le08  88L'L LC6L O9LL'L IS
uonezijeurLiou JYNDICT Y} YIM PI)JBWINSd , A pUt SUIZAX0 £7 JO SISBQ Y} U0 PIIL[NI[BI B[NULIOJ [BIN)INI)S
91'66 €886 6586 t¥'8 1666 O0V8 8666 6786 6686 TS66 S6°66 1ej0L,
¥0°0 S00 €00 €00 S00 €00 ¥0°0 €00 ¥0°0 €00 ¥0°0 D
€0'1 9¢0 €91 09°0 0’1 0L°0 901 0 140! LET 128! |
91’1 80°1 0’1 6C'1 STl 601 Se'l 140! Se'l 911 Se'l o
vI'L L9 879 €99 SEL L69 09°L STL vY9'L veL S8°L Oo®eN
LTT ¥8'1 LTE 0¢C €ee 124 L1T 161 vv'C 08C SLC (0120
611 1€l [4%¢ 6’1 LS1 cee 8C'1 171 L91 0¢'1 LETL 03I
SLO gso LSO £9°0 L90 99°0 €L’0 L0 IL°0 Lo 8L°0 OUuN
gece  10°€e  TTIE ¥8IE 8I'Ce  ICIe  06CE  S6TE  S6'le  6ICE  SLIE 024
960 LT1 91 861 9’1 611 'l 801 0L1 6C'1 S0'¢ tOUv
el 691 'l SOl 91 601 0¢'1 860 vel Se'l 861 0lL
9L°0S S80S TS6¥ 866F 6505 6505 €50S 8TIS €06 666V 688 0!S
¥81 6L1 8LI LLT 9LT SLI LT €L Ll ILT 691 sisA[euy
9€9F  9¢€9v  9E9F  9€9F  9€9F  9¢€9F  9€9v  9E€9F  9¢€9F  9¢9%  9¢9Y djdureg

‘uonyd yrromiuapy a3 Jo sajuelsd ay3 wody sajoqrydwe Jo sasAjeue aqordororu uonodly €'y xipuaddy

273



000°€T
91070
8710

12527
61S°0
€910
96¢€0
000°¢
6181
181°0
000°S
¥L0°0
6€9°¢
LLTO
¢80°0
9€8°0
¢s1°0
S€0°8
00070
Ge0'8

LS'86
90°0
0€0
80
ITL
(U
9L°0
960

8EPe
£8°0
€L0

9IS
(444
9¢€9¥

000°€T
0100
L8TO
SLYST
LT9°0
(474
¥8¢€°0
000°¢
6¢L’l
19C°0
000°S
€0ro
€88°¢
cIco
991°0
(4840
9LT°0
8Y0°8
0000
8¥0°8

¥9°86
¥0°0
850
1T1
L6'9
¥8'1
1670
LLO
V43
$6°0
0v'1
9T'1¢
ore
9¢9y

000°€T
600°0
cIeo

L9G°ST
1341
1744\
61¢€0
000°¢
(477!
8SCT0
000°S
901°0
cLe
00C°0
gs1'0
SE9'0
8510
vco's
000°0
¥20'8

79°86
€00
€9°0
(4Nt
6L9
891
980
080
8C'te
980
(43!
STIS
6¢€¢
9¢€9¥

000°€T
600°0
6v¢°0
SYLST
10L°0
€S0
8¥1°0
000°¢
COL'T
86C°0
000°S
¥01°0
010'%
861°0
¢81°0
00€°0
€910
0’8
0000
¥0'8

£€0°66
€00
0L°0
9T'1
So0°L
€0'¢
¢80
8L°0
LL'TE
88°0
128
SIS
8¢€T
9¢9¥

000°€T  000°€T  000°€ET  000°€ET  000°€ET 000°€ET 000°€T 8SO'€ET 000°€T  000°€T SudBAXQ
100 1100 100 €100 600°0 €100 1100 ¥10°0 ¥10°0 [410X0] D
0550 8¢S°0 YLYO 0550 L1€°0 2950 v 0 YLEO €89°0 801°0 |
SE6'ST  916'ST  9LL'ST  888'CST  869°ST  LCO9T  OI8ST  90T9T  TCO9T  L98'SI suonen
$€6°0 916°0 9LL’0 888°0 869°0 LT0'T 018°0 9207’1 120°1 L98°0 NIsS-y
9LT0 16C°0 9¢T0 0LT°0 o YLTO LYTO0 6CC0 69C°0 €970 D: |
8590 §e9°0 0¥S0 L1970 9940 €SL0 £9¢°0 LL6'0 €SL0 ¥09°0 BN
000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°C Ns-q
€691 ye9'l Iv9°1 ev9'l S69°1 199°1 0691 L891 Y91 Yo'l BN
LOE0 99¢°0 65¢€°0 LSE0 S0¢0 6€€°0 01€0 €reo gseo 96¢°0 )
000°S 000°S 000°S 000°S 000°S 000°S 000°S 000°S 000°S 000°S Ns-D
$60°0 LOT°0 001°0 LOT°0 26070 601°0 660°0 ¥80°0 911°0 801°0 U
€0y 9L0Y IvL¢ 916'¢ 6CL'E 0€0'y ShL'e SY6'¢c YOIy 050y 2
9¢C0 §Ccco LSE0 0sT0 90 06C°0 ereo 80S°0 1120 661°0 SN
LLTO SLTO 84NV ¢8I0 LST0 661°0 ILT°0 981°0 8S1°0 00C°0 1L
98C°0 SN 8IS0 6170 6€9°0 €€Co 8110 0000 0€€0 ¥0€°0 +2d
G810 I1ST°0 (4480 ¥60°0 LETO 6¢€1°0 §CcTo 8LT0 80°0 6¢€1°0 v
0008 000°8 0008 000°8 0008 000°8 0008 000°8 0008 000°8 NS,
L9070 8¥0°0 6L0°0 LST0 ¢60°0 9¢1°0 ¥01°0 ¢s0°0 ¥01°0 990°0 v
€e6'L S6'L 126°L ev8L 806'L Y98°L 968°L 8V6'L 968°L ve6’L IS
uonezijeurLiou JYNDICT Y} YIM PI)JBWINSd , A pUt SUIZAX0 £7 JO SISBQ Y} U0 PIIL[NI[BI B[NULIOJ [BIN)INI)S
79°66 0686 9€'86 1000 9.'86  S€00I SI'66 +SO00I  IL°66 6986 1ej0L,
S00 ¥0°0 c00 S00 ¥0°0 S00 ¥0°0 S00 c00 ¥0°0 D
011 LO'T $6°0 11 ¥9°0 €r'l ¢80 9L0 9¢'1 18°0 |
LET 124 LT'T Se'l 171 LET YTl 911 el 0¢'1 o
69°L veL (4% L LOL v6'L ev'L ¢8'8 8L°L 0¢'L Oo®eN
8l SI'e 44 [4%¢ 181 0T S8l 881 80°C 60C (0120
960 $6°0 161 LOT SOl YTl Lyl 617 680 ¥8°0 03I
IL°0 080 SL0 080 69°0 80 SL0 ¥9°0 980 18°0 OUuN
vLTE S6'1¢ (4443 et 8C'te 61°C¢ (4383 6¢€0¢ 9¢¢ee 8LCE 0’4
9¢'1 091 611 9¢'1 YTl 67’1 8L'1 181 001 60°1 tOUv
0s'1 9’1 611 9¢'1 el 691 Yl 651 (43! L9°1 0lL
ce0s 60°0S 01°08 v6'6v 6€0S cros 87°0¢ IT1s 89°61 S6'6¥ 0!S
1€¢ 0€C (Y44 {44 LTt 97¢ 1144 yee | X44 144 sisA[euy
9¢€9¥ 9¢9¥ 9¢€9¥ 9¢9y 9¢€9¥ 9¢9¥ 9¢€9¥ 9¢9y 9¢€9¥ 9¢9y djdureg

‘(ponunuoo) uoinyd YIoMIUI AN Y3 JO sajtueIs oY) woyj sojoqryduwre Jo sasA[eur aqoidorotu uondd[q ¢y xipuaddy

274



000°€T  000°€T  000°€T  000°€ET 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T  000°€T SudBAXQ

€1co 880°0 8710 ILT°0 vero 9¢1°0 So1°0 990°0 vero LOT°0 6¢1°0 8S1°0 c0¢0 801°0 D
LTT0 ¥8C°0 ¥61°0 LTTO €610 y€C0 681°0 €50 €610 9¢€T0 881°0 9¢T0 IvCo €620 |
CIy' ST 8CL'ST  OIS'ST  C6e' ST 06T°ST  LISST  S6€°ST  ISY'ST  8LY'ST  90S°ST THS' ST ¥8Y'ST 988°ST  Ovp' Sl suonen
[484) 8TL°0 01S°0 6¢°0 06C°0 LIS'0 S6¢°0 Isv°0 8LY°0 905°0 ws'o ¥81°0 988°0 0y 0 NIsS-y
L8T1°0 ¥9C°0 ¥0C°0 681°0 6¢1°0 90C°0 6v1°0 091°0 881°0 881°0 01C0 L61°0 cse0 LO0T0 D: |
§Ccco €9v°0 90€°0 €00 IST°0 I1€°0 9T0 06C°0 06C°0 81¢°0 cee0 98¢0 yeS0 €e€Co BN
000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°¢ 000°C Ns-q
60€°0 0c1°0 81¢0 €ceo vero €0 €20 weo 96C°0 L8TO 11€°0 68C°0 690°0 00€°0 EN
169°1 088l 891 LLOT 99¢°1 8691 69L'1 8591 YOL'T €IL'T 6891 TILT 1€6'1 00L'T )
000°S 000°S 000°S 000°S 000°S 000°S 000°S 000°S 000°S 000°S 000°S 000°S 000°S 000°S Ns-D
601°0 soro €rro Sero evro 901°0 [44N0] 6800 [48N0) 911°0 901°0 LTI°0 011°0 ¥01°0 U
9cLe 856'C 868C SLT (434 €98°C ev8'C 69L°C 106°C 856'C ¥96'C 96L'C CIce €SLC +2d
LST'T 6¢l'l CLO'T 0Tl 0ce'l 122! 8I¢1 ¢8T'1 0CI'1 €90°1 8L01 LyT1 ¥06°0 89CT'1 SN
9210 8L0°0 S91°0 Y11°0 660°0 cero ¥60°0 091°0 ¢s1°0 LETO S91°0 1o €900 850°0 L
¢80 99¢°0 SCLO I1L°0 9880 Se9'0 LESO YLS0 LYS0 190 88S°0 2690 ¥8C°0 899°0 +2d
090°0 YS1°0 L9070 690°0 00070 011°0 980°0 LTI°0 L9T°0 Y11°0 660°0 ¥10°0 9tv'0 6¥1°0 v
0008 000°8 0008 000°8 0008 000°8 0008 000°8 0008 000°8 0008 000°8 0008 000°8 NS,
LETT P8yl ele’l 9L0°1 0260 STl SL60 6CI'l 10T'1 8IT1 LyTl1 Y11 124! €L0°1 v
€9L9 9159 L899 ¥26'9 090°L SLL9 SC0'L IL8°9 66L°9 8L9 €SL9 ¢S89 9rE9 LT6'9 IS
uoneziewiou JYNDICT Y} YIM pAjewnsd 3] pue SUIZAX0 €7 JO SISBq Y} U0 PIIE[NI[BD B[NWLIOJ [BAN)INI)S

L686 85°66 00°66 ¥°66 79°66 L8'86 61°86 $9°86 17°86 61°66 yv°66 8086 69°86 8786 [ejoL
18°0 €e0 960 99°0 0 650 010 S0 050 10 €50 650 el 10 D
90 850 6€°0 LY0 010 870 6€°0 42\ 6€°0 870 8¢0 42\ 8¥°0 09°0 |
¥6°0 eel €0'1 960 Lo ¥0°'1 SL0 180 ¥6°0 $6°0 901 660 €Ll ¥0°'1 o
LL'T €6'1 LO0C 9L°1 86'1 €0'¢ 651 I7e €6'l 10°C 144 681 S6'l LL'1 O®eN
91°01 9T11 8001 9101 09°6 8101 99°01 001 8101 601 91°01 8101 6C11 0ol (0120
00°S 16’y a9v (R 8's L6V IL'S 65°S 8% 65V 99°v ee’s 08¢ LY'S 03I
£8°0 080 980 v0°'1 IT1 080 €60 $9°0 ¢80 88°0 18°0 960 80 6L0 OUuN
0¢'LC Y0°'LC SLe L89C SI'LT 98'9¢ 60°9¢ 06'S¢ 8¢9¢C 8Y'LT 8¢E°LT 65°9¢ 819¢ 0€'9¢ 0’4
60°L €6'8 eS’L I€9 elr's 8C'L 8's 169 ev'L 8C'L LEL 6C9 9011 899 tOUv
801 L9°0 7'l 860 980 €r'l 18°0 8¢l 6C'1 LT'1 7'l SO'l 0 00 0lL
€Sey (484 v6'cy Yo'vy Se9Y (4834 Sesy ISvP 0sey 99ty €Sey 89°¢y SL6¢E 12044 0!S
Y91 191 LST 8v1 4! ovl 6€1 SEl I€1 (Y4} 871 (418} 801 01 sisA[euy
19y oy 19y oy 19y oy 19y oy 19y oy 19y oy 19y oy djdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

275



000°€T
yceo
91C0

90L°S1
90L°0
€870
1744\
000°¢
SLT0
S8l
000°S
SI1°0
(4323
6980
0L0°0
LLEO
91C0
0008
S9T'1
SEL9

£6°86
0’1
€vo
6¢'1
v6'1
6901
99°¢
980
00°8¢
68'L
650
6Ty
L6
19y

000°€T
61C°0
6vC0
0SSl
050
10C°0
10€°0
000°¢
9LT0
oLl
000°S
¥01°0
€e0'¢c
6611
9C1°0
96¢£°0
evlo
000°8
9101
¥86'9

$9°86
€80
00
10°1
061
601
148
8L°0
1T°9¢
6C9
LO'T
Yo'vv
96
oy

000°€T
861°0
€LTO

9LG S
9LS°0
LTTO
6v¢0
000°¢
0sC0
0SL'T
000°S
I1ro
gere
LO0'T
124%Y
Y010
8L1°0
0008
961°1
¥08°9

01°66
SLO
¢so
el
L6'1
01
ey
¥8°0
el'Le
YL
'l
Leey
143
19y

000°€T
¢80°0
€970

ALY
L1¥'0
6L1°0
8€T0
000°¢
89¢°0
(4NN
000°S
611°0
916'C
0101
091°0
590
evlo
000°8
YOIl
9¢8°9

886
€0
1224
060
10°C
I8°6
9¢v
060

LY'LT
SI'L
LET
10vY

16
oy

000°€T  000°€T 000°€T 000°€ET 000°€T 000°€T 000°€T 000°€ET 000°€C 000°€T 000°€T SudBAXQ
0CI'0  8ST0 S6C0 S6C0 00C0 9IT'0  LST'O LETO 6500 €500 SLOO D
€970 90C0 08I0 <¢PI'0 SCCO  ¥ECO 6L1'0 9ITO LYCO 6CC0 ¥¥C0O |
CSGST  €08°ST  ve8'ST  LLL'ST C8S'ST  009°ST  6£E€°ST  T0SST Cev'ST 66TST €SP Sl suonen
¢SS0 €08°0 pI80 LLL'O T8S0 0090 6E€0 T0SO TEY'O0  66T0 €SP0 NIsS-y
cIco  9¢e0 Oove0  €v€0  6CC0  9IC0  S8I'0  00C0 1910  0OSI'O  ILT°O D: |
oreo  L9Y'0  v8F0  PEPO  €SE€0  ¥8E0  ¥SI'0  T10€0 ILCO0 6¥I'0 18C0 BN
000'C 000 000°C 000°C 000°C 000°CT 000°C 000°C 000°C 000°C 000°C Ns-q
€0€'0  ¥600 800 9IT'0 6C¢C0 ¥8I'0 ILEOD 6€£€0 o6VC€0 ¥P0  $CE0 EN
L69T  906'T 8I6'T #8381  ILLT  9I8T  6C9°T 1991 1IS9'T  9LS'T  9L9'1 )
000°'s 000 000°S 000°S 000 000°S 000°S 000°S 000 000°S 000 Ns-D
¢cro  SIro  €rro  cIro  scro  ocro  vrro 001’0 800 0800  S80°0 U
0€0’€  090°¢ 6CCc  L6l't L86'C 0S6'C V99T  LO6C 6ILC 8YY'T  LOLT 2
0c0'T  8YO'T 6880 8CL0 OLI'T I€I'T  CTIT'L  6L0°T 6SE€ET  COV'1T  OIC] SN
eLr’o 8900 ¥LOO 000 OEI'0  C600 LOI'O 8PI'O 9910 9vI'0  ¥91°0 L
¢0S'0  IS¥0  66£€0 96v°0 000 BEF'O 0S80 CT90  ¥SSO  TELO L9990 +2d
€S0 LSTO  96C°0  9Iv'0  L8I'O 89C0 €SI'0  SPI'O  +CI'0  C6I'0 8900 v
000’8 0008 0008 0008 0008 0008 0008 0008 0008 0008 0008 NS,
0scr  vsS' 1 G8S'T  ¥L9'T  COCTT  LOE'T  S8I'T  STCT  v60°'1 €601  CoI'l v
0SL9  9%v'9  CI¥9  9TE€9 86L9 €699 CI89 SLLYO9 9069 LO69 8089 IS
uoneziewiou JYNDICT Y} YIM pAjewnsd 3] pue SUIZAX0 €7 JO SISBq Y} U0 PIIE[NI[BD B[NWLIOJ [BAN)INI)S
9€°66 L£8B6 S0°66 1066 ¥886 9686 S8 8¢66 8666 0886 SV°66 1ej0L,
9%°0 960 601 011 9L0 0 09°0 42\ €0 00 60 D
€50 0 9¢0 8C0 Yo 8¥°0 LEO 124\ 0 870 050 |
LO'T 991 891 691 ST'I 601 €60 10°1 €80 LLO 880 o
ere 8l ¥8'1 8L'1 6’1 881 SL'T ere (4 v6'1 ¥0°C Oo®eN
8101 BI'TT  STIT  LOTT LSOOI 680l 18°6 001 ST°0T 896 1201 (0120
ov'v 'y SLE LO€E [0 L8V 8% 89Y 109 619 eL’S 03I
€60 980 ¥8°0 £8°0 v6°0 160 L80 9L0 19°0 90 §9°0 OUuN
vI'LC LE€9T LTLT 6L°LC 06SC €09C 1I'LC  9TLC 8L'ST T0ST TE9C 0’4
99°L 99°6 Y00l  LI'TT vSL 658 et’L IS°L 189 8I°L 869 tOUv
V'l LSO 290 o 11 6L°0 60 LT1 9’1 8C'1 'l 0lL
6cey  oF0r TEOF 086t 8YEr  00Cr  96°C€y  LLEY  6Y Sy  SYSY  evvP 0!S
68 10T 00¢ L6l S81 €81 6L1 9LT LI ILT 891 sisA[euy
oy 19y oy 19y oy 19y 19y oy 19y oy 19y djdureg

‘(ponunuoo) uoinyd YrIoMIud A\ Y JO sajtueIs oY) woyy sojoqryduwe Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

276



000°€T
8¢0°0
¥60°0

96ESI
96¢°0
Ss1'0
c0T0
000°¢
6LC0
IcLt
000°S
890°0
7661
600°¢
I81°0
LELO
100
0008
881°1
189

0€°86
S0
0C0
18°0
So'l
89°01
968
€50
0L1¢
LL9
091
LTSY
98¢
950S

000°€T
8¢0°0
80°0
YCe sl
yeeo
evlo
I81°0
000°¢
90C°0
oLl
000°S
8¥0°0
8CI'C
610°C
9¢1°0
S09°0
¥10°0
000°8
080°[
0269

8¢€°86
Sro
LT°0
SLO
ee’l
el'll
00°6
8¢0
eL’1C
SE9
8¢l
10°9%
S8¢
950S

000°€T
0200
9L0°0

0L0°ST
0L0°0
9¢0°0
€€00
000°¢
So1°0
G681
000°S
er0°0
evo'l
12504
91070
§eeo
6100
0008
Iv€0
659°L

L686
80°0
LTO
00
610
elel
17Tl
ceo

0981
01°¢
S1°o

[44S

87
950S

000°€T
8¢0°0

€010

[€e°Cl
1€€0

8S1°0
eL1ro

000°¢

06C°0

01L'T

000°S

L90°0
190°C

861
€810

9590
1S0°0
000°8
SIT'I
¢889

91°66
Sro
o
€80
19°1
L0l
v6'8
€50
S8'I¢C
999
791
0€9%
08¢
950S

000°€T  000°€T 000°€T 000°€ET 000°€T 000°€T 000°€T 000°€ET 000°€C 000°€T 000°€T SudBAXQ
I¥0°0 0¥0°'0 6000 CTIOO 6€00 6200 I¥00 €400 LEOO 8600 8ITO D
901°0 1600 8L00 8600 1600 L6000 9900 ¥OI'0 9800 CITO SE€€0 |
LOEST  epeST G86'VI  PEI'ST $SECT  I8EST TSI 8OV'ST PCV' ST 6LV ST 6ES°SI suonen
LOE0 €vE0 W00  pET'0O  pSEO  I8E0  T9Y0  80V0 YTY'O0  6LV'O  6EST0 NIsS-y
@10 1910 200 €400 0910  S9I'0  €LT°0  ILT'0O  €L1'0  2T0TO0  80CO D: |
SyI'o ¢8I0 0000 1600 €610 9ICO0 68C0 8ETO  ISTO  LLTO  CEE0 BN
000'C 000 Tv6'l  000°C 000°C 000°CT 000°C 000°C 000°C 000°C 000°C Ns-q
epe’0  I18C0  I€I'0  SSO0  T9C0  69C0 SYCO  19T0 8ETO  TIEO0  €€€0 EN
LSO'T  6ILT CTI8T She'T  BEL'T  T€LT  SSLT  6€LT  T9L'T 8891 L9971 )
000°'s 000 000°S 000°S 000 000°S 000°S 000°S 000 000°S 000 Ns-D
SL0'0  TIL00 9500 L¥O'O 8900 0L00 CLOO TLOO 8900 LITO 6110 U
¢I0'c  880°C 0081 LcOCT 860C ¥rI'C <€ICTC SOI'C o6¥CT SI6C  $96°C 2
606'T  S96'1  SS9°C  989°C 096’1 LTC6'T €S6'T 600C SO06'T 9CI'T  9¥0'l SN
8810 LLT'O 0C00 IC00 €810 €610 ¥6I'0 €LI'0 €L1'0  9%I'0  €LTO L
GCLO0 €090 OWr'0 6810 TE90 1850 96v°0 LPSO vLVO €90  L¥SO +2d
6800 9600 6¢00 0¢00 LSOO +¥800 TLOO S600 0€I'0 <CETO ISTO v
000’8 0008 0008 0008 0008 0008 0008 0008 0008 0008 0008 NS,
yer'r  SIT'T 90€0  0OvE0  8YI'T  ¥9I'T  €LI'T  LeI'T  9¢I'l  SST'T  ISCTI v
9v89 G889  v69L 099°L TS89  9E89 LT8O €989  ¥989  SP89  6VL9 IS
uoneziewiou JYNDICT Y} YIM pAjewnsd 3] pue SUIZAX0 €7 JO SISBq Y} U0 PIIE[NI[BD B[NWLIOJ [BAN)INI)S
61°'66 0.8 9¢66 8I'86 LL86 0I'66 SI'86 8¢86 9I'86 1886 6686 1ej0L,
910 91°0 ¥0°0 c00 Sro S1o 91°0 LT°0 10 LEO SYo D
€0 61°0 LT0 10 610 0C0 10 o 810 evo 890 |
¢80 ¥8°0 €0 €C0 ¥8°0 L8O 060 680 680 0’1 Y01 o
691 651 LY0 IS0 LS1 L9'1 8l IL'1 L9'1 961 0T'c Oo®eN
8¢0l 100 IL1T ceer 1801 6,00 1801 8L0I 9801 LI'OI L6°6 (0120
658 088 eeCl Tl LL'8 ¥9°8 S9'8 S6'8 '8 L8V 0S¥ 03I
650 960 90 8¢0 1224 ¢so 960 gso €50 680 060 OUuN
66'1C LYV'IT SS81  86'L1  LLIC LLTT BEICT 90°'1C 0S'IC  LO9CT 169C 0’4
60°L 989 L6'1 el'e €89 80°L L69 $69 01°L 09°L €9°L tOUv
L9°1 LS'T 610 61°0 €91 L'l 0L'1 €Sl (40! 9T'1 8Vl 0lL
S6'Sy  S6'SYh  LTES  96'IS  69°SY  L9SY  90'Sy  8SSY €€y LIV STEY 0!S
L9t 99¢ 8ST 9s¢ 1414 €ST X 44 S0¢ €07 66 86 sisA[euy
950S 9¢0S€  9S0S 9¢0S€  9S0S 950S 9¢0S€  9S0S 950S oy 19y djdureg

‘(ponunuoo) uoinjd YrIoMIUI AN Y3 JO sajtueIs oY) woyy sojoqryduwre Jo sasA[eur aqoidorot uondd[q ¢y xipuaddy

277



000°€T
00
€900

84!
8840
€910
8¥C0

000°¢
IvCo

6SL'1

000°S

0L0°0

961°C
0T6'1
€020
6950
500
000°8
L61'1
€089

vL'86
LTO
€ro
¢80
891

0601
168
S0

S6'1¢C
Y0'L
081

LTSy
(4%
950S

000°€T
6€0°0
¢s00
8CESI
870
910
991°0
000°¢
9870
VIL'T
000°S
850°0
cCle
€v6'l
[44a]
Svso
601°0
000°8
R4 M1
6589

€86
910
cro
¢80
SS'l
$9°01
L9'8
Yo
(1Y
LO'L
L6'1
y9°Sy
STe
950S

000°€T
00
260°0
Iev Sl
1EY°0
L9170
¥9C°0
000°¢
1244V
9SL'1
000°S
0L0°0
9%0°C
861
061°0
CIL0
000°0
0008
YTl
I2L9

01°'86
91°0
61°0
L8O
eL’l
18701
LL'8
¢so
€0°Cc
869
L9'1
SEvy
vee
950S

000°€T
00
9L0°0

0LEST
0LE°0
122%Y
91T0
000°¢
L9T0
eeL’l
000°S
L9070
1484
9061
LLTO
I2L°0
S10°0
000°8
eol’l
L0889

¥0°86
LTO
91°0
080
91
89°01
'8
4l
8¢CC
LL9
SS'l
14044
SI¢
950S

000°€T  000°€T 000°€T 000°€T  000°€T 000°€T 000°€T 000°€T 000°€T 860°€T 000°€T SUIBAXQ
9%0°0  L€O0 CE00 PCO0 €200 S€00  €¥00  I¥00  ¥POO 600  I¥0°0 D
¢80°0  +vLO0  0L00 8500 90I'0 6600 S900 9600 60I'0 90I'0 1010 |
cey'sT  89¢Sl €CI'ST +¥60°ST  TLOST  S8E'ST  Ivy'SI 8TH' ST 6by' Sl LSSST  SEp'Sl  suone)
wr'0 89¢0  €7TI'0 ¥60°0  TLO0O  S8€0  IvKO  8TY'O0  6vv'0 LSS0 SEVO NIsS-y
91’0 9¢1'0 <TLOO CTK0O0 LEOO 0910  L9T'O 6910 ¥91'0  €ST°'0  OLIO D: |
98¢0 CIT0 ¢SO0 ¢SO0 S€00  SCTTO  vLTO  6SCO  S8CO  vO¥'O  S9TO BN
000'C  000°C  000°C 000°C 000°C 000°C 000°C 000°C 000°C 000°C 000°C Ns-q
€Iro  €1co €810 6110 6CI'0 LECO €8I0 8STO  +vCCO  9¢00 CTLTO EN
L8'T  L8L'T  LIST I88T  IL8T  €9L°1T LI8T ThL'T  9LL'T  ¥96'T  8CTL'I )
000°'s 000 000°S 000°S 000 000 000°S 000°S 000 000°S 000 Ns-D
$S0°0 8500 €500 8400 ISO0 0L00 €900 CLOO TLOO +900 8900 U
6LEC  YCTT 96’1l  S88'T  €S81T  LLI'CT 61T S60C LI9T'C ST9T €80T +2d
veo'l  8I6'T  S6€TC  1C9C  699C  9¢6'l  vL8T  SS6'T 96’1  TS8T  €l6'] SN
0S1°'0  0L1T'0 S¥0'0 9200 SIOO  891'0  88I'0  L6I'0  90C0 LOVO 6610 L
oy'0 €50  19¢°0 0Cy'0 TI¥'0 1850 IL¥O0 1890 89S0 0000 CILO +2d
¢80°0 9500 0C0O0O 0000 0000 8900 ¥800 0000 <C€00 1SO0 SCO0 v
000’8 0008 0008 0008 0008 0008 0008 0008 0008 0008 0008 NS,
11T ScI't 1190  Lev'0  €L€0  TEI'T 68T €¥T T 8ECTT  T6I'l 86T v
8689  GL89 68EL €SSL  SI9L 8989  T189 PSLO9  C9L9 6089  TOLI IS
uoneziewiou JYNDICT Y} YIM pAjewnsd 3] pue SUIZAX0 €7 JO SISBq Y} U0 PIIE[NI[BD B[NWLIOJ [BAN)INI)S
9¢'86 I¥'86 6986 9¥'86 ¥S'86 LTB6 6£86 9V'86 P86 VI'86  €0°86 [ejoL
810 S1o €ro 01°0 600 10 LTO 910 LTO Sro 91°0 D
LT°0 91°0 Sro cro €Cco 10 10 00 €C0 o 10 |
9L0 18°0 8¢0 €C0 00 €80 980 88°0 ¢80 8L0 880 o
9¢'1 Yl 80 09°0 850 8¢Sl SS'1 LL'1 L'l Lyl €81 Oo®eN
€9’ 11T SOIr  ISTIr 9611 TO'Il 6801 6111  LLOT 9601 CT6'IT €901 (0120
LS8 S8 0601 86'I1 €CCI 658 68 89'8 L9'8 80'8 9¥'8 03I
44\ Svo evo 6¢°0 [0 gso 610 LSO ¢so 6v°0 €5°0 OUuN
S6'lc SI'cc 61'0c 9881 658l T®IC 10CC 00CC <C9IC 0Ov0oC €0°TC 0’4
99 ¥9°9 o€ 1394 91T L9 el’L 669 el’L $89 'L tOUv
el 0s'1 10 ¥T0 10 Lyl SOl L1 181 e L'l 0lL
9¢'sy €SSy SI°0S  9V'IS  00CS  SYSy  Tevy  CTLYY  OLVY 9TYY LIV 0!S
1483 4 £ (483 1€ ¢ T10€ 00¢ L6t v6¢ 6¢ 887  sisA[euy
950S 9¢0S€  9S0S 960  9S0S 950S 9¢0S€  9S0S 9¢0S€  9S0S 950S djdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

278



000°€T
190°0

00

L99°C1
L99°0

€cco

12440

000°¢

91C0

P8L'1

000°S

¥cro

L10°€

961°1

v11°0

SEV0

SIT°0

000°8

6CC'1
ILL9

Y001
¥T0
610
140!
1T¢C

801
1T¢s
$6°0
18°9¢
Iv'L
860
66ty
pee
06%9

000°€T
LY0°0
C¢LT0
8Y9°C1
819°0
681°0
6570
000°¢
€020
L6L'T
000°S
€cro
€90°¢
(474!
LITO
L9¢°0
880°0
000°8
vel'l
9989

L001
810
9¢0
L60
vTe

8601
Sy's
$6°0

¥8'9¢
6L9
0’1

Yo'vv
we
06%9

000°€T
S¥0°0

LLEO

109°C1
109°0
€81°0

8110

000°¢

8¥C0

SLT

000°S

9210
€L6'C
9LT1

0€1°0
IZy°0

¥L0°0

0008
801°1

689

9T°001
LTO
8L°0
¥6°0
yTe
901
LSS
L60
[44°14
13
el
LYYy
e
06%9

000°€T
0¥0°0
19¢€°0
865°C1
865°0
981°0
(4840
000°¢
L1T0
€8L'1
000°S
611°0
G86'C
SLT1
901°0
ey o
12070
000°8
801°1
689

0T°'101
91°0
SLO
960
el'e
€601
a9°¢
60
¥6'9¢
8¢9
€60

6T Sy
ove
06%9

000°€T  000°€T 000°€T 000°€T  000°€T 000°€T 000°€T LEL'ET 000°€T  000°€T 000°€T SUIBAXQ
¢e00 vE00 SO0 8500 €400 8€0O0 8500 CIOCO  8IOO  ¥IOO 9100 D
¢0C0  L9T°0  9¢I'0 9010 SCTI'0  LZI'O €910 €80 S6V'0 0E¥'0  1€S0 |
ELSST  LSO'ST  €T9°CT 1CSST 98S°ST  8SO9'ST  LYL'ST  LEI'OT 00091 806'ST 88091  suone)
€LS°0 LS9°0 €790 ITS0 9850 8S9°0 LvLO  LET'T 000 8060 880°I NIsS-y
L81°0  8ITO ¥€CO 0ICO SECO  vE€CO0  09C0 8LC0 OVCO SITO 0LCTO D: |
98¢0 6£v'0  68¢0 TI€0 ISE€0 vCr'0  L88FO 6580 I9L0 +69°0  8I80 BN
000'C  000°C  000°C 000°C 000°C 000°C 000°C 000°C 000°C 000°C 000°C Ns-q
0cc0  8L1T'0 €IT0 ISTO0 TIT0 vITO 9810 L8ST  8IYT BI9T  S¥S'l EN
08L°T  Ccq1 L8L'T 6VL'T  68L1T 98L°1T VvIST  €I¥0 T80 T8EO  SSPO )
000°'s 000 000°S 000°S 000 000 000°S 000°S 000 000°S 000 Ns-D
PIT°0  LIT'O  9SI'0  0OST'0O  <CSI'0 IS0 9%YI'0 6010 €0I'0  +600  <COI0 U
8L6'C 0Cl'E Cl6C LT8CT 1€6'C SY6'C  S66'C  09CY 90Tt 160V  8SOY +2d
9LTT 0CC'1l 6CcCl  68I'T  6LI'T  €61'T 06I'l  OVI'0O $SCTO  8STO  CSE0 SN
o11ro I1rro ocro <¢cri'o 8600 €110 €€I'0 1820 6610 1910 ¢€vI0 L
eSy'0 8870 0ev'0 €850 €SP0 €LFO  SOPO 00000 80CTO SOCTO 0910 +2d
0L000  v¥PI'0  CSI'O 6010 L8I'0O 9CI'0 0OEI'0  60C0 0€00 0610 98I0 v
000’8 0008 0008 0008 0008 0008 0008 0008 0008 0008 0008 NS,
60’1  €eI'l €€l 9pT1T  TITT  69CT  €9¢€1  L¥0'O0 8ICTO 6000 SLIO v
069 L9899  L9L9  ¥SL9  68L9 I€EL9 LE99  €S6'L T8LL 166L  ST8L IS
uoneziewiou JYNDICT Y} YIM pAjewnsd 3] pue SUIZAX0 €7 JO SISBq Y} U0 PIIE[NI[BD B[NWLIOJ [BAN)INI)S
9001 ¥vT00I 0866 I¥'66 VY66 9666 80001 LTB6 VL66 LL'86  0L'86 [ejoL
€ro €ro LT°0 o LT°0 10 o S00 LO0 S00 90°0 D
o €0 8C0 o 9C0 9C0 €e0 ¥6'0 660 980 SOl |
960 IT1 611 LOT 611 611 (43! Se'l 8I'1 901 el o
S0°¢ LO0C 0T 881 881 144 §Ce 08'L LOL L €9°L Oo®eN
8801  LOIT S80I 1901 €801 +801 L60OI 8¢'C e §Ce 99°C (0120
19°¢ 139 LES 8IS ers [ LTS 850 LOT 601 87’1 03I
88°0 060 0C'1 SI'T LT1 911 40! 080 LLO 0L0 SL0 OUuN
889C¢ ¥S9C 009C 6v9C vC9CT 8S9T vE€9C ISIE  ITEE  I¥CE  09'1¢ 0’4
879 90°L 99°L 8Y'L 0L'L 0L'L '8 Se'l ee’l LO'T 6’1 tOUv
$6°0 960 ¥0°'1 'l ¢80 860 SI'T (454 991 Sel 611 0lL
€Sy LYy C0vy 88'Cry  €0vy  LLEy  00€y 0T6F  86'8Y  IV0S  €O'6Y 0!S
6€€ 8¢€¢ (43 8¢¢ 97¢ (483 80¢ 13114 (434 S8y vy sisAjeuy
06%9 06¥9  06V9 06¥9  06+9 06%9 06¥9 6119 6Iv9  61v9 6119 djdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

279



000°€T
S10°0

§29°'0

LSO91
LSO’

§sTo

080

000°¢
ISyl

6¥5°0

000°S

960°0

096°¢

ELY0

8S1°0

8L1°0

SET0

0008

9¢T0

YoL’L

90°66
90°0
Tl
9’1
€L
et
00C
IL°0
erre
86'1
(45!
€8'8y
€8Y
61+9

000°€T
S10°0
€LS0
€6091
£€60°[
0LT°0
¢80
000°¢
434!
896°0
000°S
LOT°0
868'¢
6sso
091°0
6L1°0
(4450
000°8
00
869°L

886
90°0
14N
eel
€L
vee
veT
6L°0

LE0E
LET
ve'l

'8y
(4.14
61%9

000°€T
100
(140

$9091
S90°I

6LC0

L8LO

000°¢

9¢°1
8Er0
000°S
c01°0
SITY
€LTO
91C0
6€0°0
Ss1'0
0008
0€1°0
0L8°L

6€°86
S00
L60
9¢'1
SS'L
S
140!
SL0
0LT¢
161
6L1
€06y
18y
61v9

000°€T
100
€8¢°0

€68°¢1
£S8°0

o
1€9°0

000°¢
10S°1

6610
000°S
¥60°0
Pro'e
98¢0
081°0
L9T0
6C1°0
000°8
801°0
c68°L

LT'86
S00
9L°0
011
€69
£6'C
€91
0L°0
ILT¢€
9’1
Is°1

0L'6v
08y
61+9

000°€T 090°€T STO'ET 000°€T  000°€T  000°€T 000°€T 000°€T 000°€T 000°€T 000°€T SUIBAXQ
¢1o’o L1000 0100 TII00 6000 OI0O0 <THO0O €¥O0 €100 9¢00 0200 D
G6s’0  ¥0S0 680 89S0 8LSO 0690 1800 <COI'0 8EO'0 0600 THOO |
06091 1,091 #8091 L809I 6S0°91 12091 1€€6T 0LEST 9I10°ST $CEST 680°S1  suone)
060°'T TILO'T ¥80'T L8O'T SSO'T TITO'T I€€0 0LEO S€0°0 vTe0 68070 NIsS-v
€80  ¥9C0 6SC0  ILTO  S9CT0  LSTO  ¥SI'0O 9910 SE€00 0910 ¢SO0 D: |
L080 LO8O ST80 9180 06L°0 +¥9L°0  LLT'O ¥0CO 0000 +91'0 L£0O BN
000'C  000°C  000°C 000°C 000°C 000°C 000°C 000°C I86'T 000C 000°C Ns-q
oLy't  1pS'1  v6s'T  T10S'T  9Sv' I 6¥S'T  L6CTO0 160 8VI'0 0£€0 610 BN
0€S0  6SY'0  90¥0 660 PPSO  ISY'O0  €OL'T  60L°T  €€8T  0L9'T  198°1 )
000°'s 000 000°S 000°S 000 000 000°S 000°S 000 000°S 000 Ns-D
001°0 6010 90I'0 8600 L600 9600 8900 C900 SSO0 L9000 1S0°0 U
9¢I'y  96¢€tv COVY 9L6E  S88E  PvPL'E  60I'C 890C CS8T  BL6T  VLO'I +2d
88¢€0 C600 I0I'0 86E0 8IS0 SS90 6¢6'T PLET  SPOT  900C  8¥S'C SN
LST'0O  80CT0 S6I'0 O0SI'0 8SI'0  T1L00 6L1°0 9810 LIOO T8I0 0C00 1L
L00'0 0000 0000 €610 LSI'O 86C0 S090 ¥I90 €60 +.90 8¥E0 +2d
I61°0  S61°0 L61'0 S8I'0 6810  S91'0  OIT'0O 9600 800 €600 6500 v
000’8 0008 0008 0008 0008 0008 0008 0008 0008 0008 0008 NS,
eer'o  ¢e00 9200  ¢9T0  9SCT0 9,00 LoI'l  O9I'T  vIEO  YCI'T  L6E°0 v
L9%'L  8L6'L  ¥L6L 8ELL vWL'L  vC6'L €689  8E89  989°L  9.89  €09'L IS
uonezijeurLiou JYNDICT Y) YIM PA)BWINSI , A pUt SUIZAX0 £7 JO SISBQ ) U0 PIIL[NI[BI B[NULIOJ [BIN)INI)S
€986 1€66 8986 0€86 (886 0I'66 1.8 LI'66 T0°66 ¢€L86 0586 [ejoL
900 90°0 ¥0°0 ¥0°0 €00 ¥0°0 LTO LT°0 c00 10 80°0 D
011 001 960 (4Nt STl 8¢l LTO o 800 610 60°0 |
6¢'1 6C'1 9T'1 el €1 8C'1 18°0 L80 61°0 780 8C0 o
veL LS'L 9L'L 'L 0¢'L 9¢'L €91 IL'1 €50 IL'1 90 OeN
60°¢ L9°C 9¢C 16C 0T¢ L9T 1901 6901 08Il ¥¥OI €811 (0120
€91 8¢0 44\ L9'1 617 99°C ¥9°8 88’8 eCcel 06 911 03I
vL0 18°0 8L°0 Lo €L’0 Lo €50 6v°0 Svo €50 70 OUuN
IT'1€ €8¢ eLce  €I'le  §s¥0oE  990¢ 99'1C 0S1C 0S8 STIT  T6'8I 0’4
L1 SI'T 811 LET 9¢C 0¢'1 069 91'L 90°C €69 ¥9°C tOUv
1€l eL’l 19°1 YTl (45! 090 651 991 S1o [ 810 0L
91’6y €86V 656V 1€8F 8LBy STOS 109y €8SF 86CS LO9Y  O8'IS 0!
6Ly 8Ly 89% £9v (424 9% we 6€€ 8¢€¢ LeE see  sisAjeuy
61%9 61v9  61v9 61v9  61v9 61%9 960  9S0S 960  9S0S 950S djdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

280



000°€T
€e00

(4540

LO9°CT
L09°0
10C°0

90t°0

000°¢

SETo

SoL'1

000°S
[RANV)

200°¢

el

911°0
18€°0

1o

000°8

OTT'1

0689

ST001
€ro
0
€0'1
91C
SLOI
Sv's
10°1
0¥'9¢
89
001
L6'VY
(434
06%9

000°€T
1+0°0
1210
109°G1
109°0
LYTO0
12330
000°¢
€020
L6L'T
000°S
8CI1°0
6€6'C
10T'1
101°0
697°0
910
000°8
1€C1
69L°9

6€°001
910
S0
LT1
881
8601
LTS
660
L99¢
vL'L
88°0
0Evy
(1197
06%9

000°€T
050°0
99C°0

019°¢1
019°0
861°0
(4840
000°¢
gsco
SYL'1
000°S
6C1°0
80°¢
[42N!
eLTo
SEeo
0€1°0
0008
YOIl
9¢89

187001
61°0
¢so
10°1
§Ce

S9°01
So°S
001

cL9¢
61°L
0s'1

0Lvy
Lty
06%9

000°€T
¥€0°0

yI1°0

€656l
£SS°0

14540

61¢€0

000°¢
861°0

081
000°S
9210
GE6'C
80C'1
¥01°0
8r1'0
8L1°0
000°8
0611
0189

L6°66
€ro
¥T0
0’1
L'l

6601
0e's
L60

ev'9¢
8S°L
160

o6v'vy
9Ty

06%9

000°€T  000°€T 000°€T 000°€T  000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T SUIBAXQ
¥¥0'0 6200 8200 6200 $90°0  LEOO  9€00 €€00 I¥O0 6700  LEOO D
6CC0  SLTO  ¥SI'0 1600 €ICT0 L6CO  I€I'0  CTLT'O €SC0 CCI'0  IvI0 |
€P9°ST  096°ST  SSS' ST 66€ST  699°S1  609°ST  LIOST 809°ST  199°GT 809°ST S6S°C1  suone)
€90 0950 SSS0 66€0 6990 609°0 LI90 8090 1990 809°0 S65°0 NIsS-y
¢0T0 €L1'0 920 0610 8ICTO 8ITO ¢€vCc0 0OVCO 9¥C0 OPTO  9€C0 D: |
Ivy'0  L8E0 620 60C0 ISYO0 16€0 vLEOD L9€0 SIVO 89¢0  8SE0 BN
000'C  000°C  000°C 000°C 000°C 000°C 000°C 000°C 000°C 000°C 000°C Ns-q
LITO0  LYTO LOTO 8YC0O 9CC0  SE€CTO0 98I0 SITO  L61'0  LLT'O  €ITO EN
€8L°T  €SLTT  €6LT  CSL'T  VLL'T  SOL'T  PI8T  S8L'T €081  €C81T  L8L'] )
000°'s 000 000°S 000°S 000 000 000°S 000°S 000 000°S 000 Ns-D
[€ro Se¢ro €€ro  o€ro  syro  9¥1ro 1wro crr’'o SYI0 OobI'o  €vIr0 U
90'c 0€6'C S68C S99°CT BSO'E 8S6'C  PEO'E  LSOE  SIOE PSOE  €66°C +2d
SPI'T - 60¢T  €6CT  LVPI'T 60’1  SvI'T  OSI'T ¢Sl €CI'l 9¢I'l  9vI'l SN
9v1'0  8I1T'0 <C0I'0 6CI'0 SSI'0O  SCI'0 9110 6600 8IT0O +IT'0O 9010 L
[1y'0 IS0 €6¥'0 6260 L0  LESO  BEFO  SOPO €20 STHO  L9YO +2d
¢01'0 LSOO  ¥800 0000 10I'0 6800 ICI'0O ¥¥I'0O 9L00 I¥I'0 SYIO v
000’8 0008 0008 0008 0008 0008 0008 0008 0008 0008 0008 NS,
el 8S0'l ecI'l  98CT  10€'T 0STT ccc'l  OvI'l  00€T ¥CC'l  LOCT v
89L9  TP6'9  IL89 7999 6699 0SL9  8LLO 0989 00L9 9LL9  €6L9 IS
uoneziewiou JYNDICT Y} YIM pAjewnsd 3] pue SUIZAX0 €7 JO SISBq Y} U0 PIIE[NI[BD B[NWLIOJ [BAN)INI)S
86°001 8800 ¥T°00I ¥S°66 9S00 9€T0T 9€00I 69°00L 6,001 6700 €9°001 [ejoL
LT°0 7o 170 7o S0 S1ro 10 €ro 91°0 610 10 D
LY0 LSO 420 61°0 124\ 290 LTO0 9¢0 0 S0 60 |
¥0°'1 68°0 911 L60 11 [N YTl €l 9’1 €l 171 o
[4a¢ SI'e 181 128! LTT [4%¢ 881 L6'1 S0'¢ €81 €6'1 Oo®eN
6801 LLOT 9600 990I 9L0I <801 ¢€0Il 060I 9601 80II C60I (0120
[0 8L'S 89°¢ 10°¢ LLY So's €0'S 90°¢ 06'v [404 €0°S 03I
0’1 SOl €01 001 IT1 el'l 801 011 71 80°1 011 OUuN
61'LC 099C €59C Tv8C VYTLC SYLT 90°LT 80'LC SSLT  80LT  80'LC 0’4
V'L €C’9 SL9 (4% YL'L LY'L ev'L vI'L 19°L SS'L (45 tOUv
LT1 Y01 680 (4Nt vel 601 001 L80 0’1 860 €60 0lL
8Cyy  69°Sy 10SYh Thevy €Sy vEVY  8Ivy  L8VY €9ty 1IVY  Lvvb 0!S
1144 vey 1544 (444 LOY 90 SOy 14114 €0y (4114 10F  siseuy
06%9 06¥9  06V9 06¥9  06+9 06%9 06¥9  06+9 06¥9  06+9 06%9 djdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

281



000°€T
01070

§20'0

16€°CI
16€°0

L6170

v61°0

000°¢
el

LL0

000°S
ANV
evo'c

LOT°0

6120
L1S°0
6€0°0
000°8
€920
LeL'L

79°86
¥0°0
S00
860
0evy
61°S
90
0¢'l
08°¢¢
€91
eyl
€06y
LOT
81S9

000°€T
6200
091°0
LYS Sl
LYS'0
€cco
1749V
000°¢
891°0
(430!
000°S
LOT°0
LT
oSyl
8€0°0
8750
011°0
000°8
el
L8889

L0001
170
€e0
STl
L9l

YOIl
0¥'9
€80

06'S¢
€89
€e0

8CTSY
9sY

06%9

000°€T
€100
¥60°0
Y0T S
yoco
(4N0)
€900
000°¢
¥1C0
98L'1
000°S
801°0
196°¢
L99°1
8¢0°0
GECo
160°0
0008
169°0
60¢°L

69°66
S00
0C0
L0
960
el'll
LyY'L
980
cLve
ey
€e0
18°8%
ssy
06%9

000°€T
¥10°0
So1°0
9eT S
9¢T°0
evlo
¢60°0
000°¢
1120
68L'1
000°S
911°0
€09°C
TIL'T
6€0°0
10
8900
000°8
€€9°0
L9E°L

¥<°66
S00
o
SLO
Y01
(40!
So°L
60
Ivve
L6°¢E
¢eo
LO6Y
1414
06%9

000°€T  000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T SUIBAXQ
6100 LZO0O 6200 9000 €L00 S80°0 L8800 9900 S600 1010 6000 D
10 8ITO0 19T0 €0T0 SOI'0 990 6¥00 CT6C0O0 L6TO  €I€0  8SE0 d
0S¥'ST  v6€ST  8ISST  6L9°ST  TSOSL  €v9° ST Lyy'ST  €¥9'ST  6L9°S1  €L9°ST  0I8'SI  suone)n
0sv'0  ¥6€0 8IS0  6L9°0 TS9O €490 L¥KO €490 6,90 €L9°0 OIS0 NIsS-V
LLT'O  I81°0 6810 6£C0 0TCTO 2TOTO $TTO  €TTO 6610 €TTO  8ETO )|
€LTO0 TITO 6TE0  OVY'O  TEY'0  ThYO  €TTO  0TK'O 080 0SPO  TLSO eN
000°C  000°C  000°C 000°CT 000°CT 000CT 000C 000°CT 000°CT 000°CT 000°C as-g
961'0  86T°0 T8I'0 LOTO 6810 €0C0 ISTO 0€C0  €0TO0 OITO 0910 eN
$08'T  COL'T  8I8T  €6L'T  TI8T  L6L'T  6VL'T  OLL'T  L6L'T  06L'T 0P8I )
000°S  000°S  000°S 000°S 000°S 000°S 000 000°S 000°S 000°S  000°S MNs-D
021’0 Zcro SIT'0O  9€I'0  TEL'O  +EL'0  9€1'0 ¥¥I'0O  6€1°0  OFI'0  SET0 U
069°C 90¥'CT t¥98'C STI'E  06C¢ L6TE 090°€ TSI'E 8LTE SOTE 0S6'C +°d
629'1  6¢¥'T  TLY'T  LIT'T  1€0°T  8IO'T  600°T 8901 #00'T TEO'T  +86°0 SN
€500  SIT'0  €0I'0  S600  €€1'0 801'0 80I'0  LOI'O  TOI'0 +CI'0  9¢0°0 L
€90 8160 06€0 HSE0  SIE0  €L€0 9SS0  6TF0 88¢0 0EF0 8890 +e9d
¥¥0'0 0000  9S0°0  CTLI'0O  00I'0 6900 TEI'0O 00I'0 6800 8900  LOTO v
0008  000°8 0008 0008 0008 0008 0008 0008 0008 0008 0008 AIs- L,
6980 8¢0'l 6860 68I'T ¢vI'T  00I'T 6601 LSI'T  6SI'T  60T1  8I9'I v
Ielr’L  9SL'9  T10°L 1189 LS89 0069 1069 €+89 I¥89 16L9  T8E9 IS
uonezIfEwLIOu JNIE] ) YIM PAJBWNSI ] PUB SUISAX0 €7 JO SISE( d) U0 PA)JB[NI[EI B[NULIOJ [BINIINNS
18001 SSTOT  L9°00T T+°00T TS00T 167001 <TE00I 80°T0T #6001 6€T0T 60°101 B0,
L00 7o 170 200 8C°0 €€°0 €€0 920 9¢°0 6€°0 €0°0 D
IS4 90 ¥S0 w0 (44 S90] 0r°o 090 19°0 ¥9°0 L0 d
€60 $6°0 86°0 (44! 40! 01 SI'T VIl 101 VIl 171 o
19°1 L'l vL'1 LT'T 80°C SI'e 09°1 81'C 8C'C e 9T O®eN
¢TIl 790l 0TIl 6801 9601  L80I SS90  LLOT 9801 9801 O9I'lI (010
8CT'L St'9 59 88'Y 8v'Y wy Wy LY 9¢' Y 0S¥ 6TV O3
$6°0 96°0 68°0 SO'1 10°1 €0'1 SO'1 Il 90°1 801 P0°1 OUIN
€I'SC  1T8C 89'ST  80LT S6'LT SP'8T TT8T  68°LT LE8T LTBT 8T'8C 024
LTS 68°S 98°¢ L 789 €v'9 89 969 989 90°L  LOOI f0uv
LY0 [N 060 £€8°0 140! £6°0 €6°0 £6°0 88°0 80°1 1€°0 OLL
€S’y vI'Sy  9T9%Y €€ vy 9Yvy LYy SOSY  8SYE 6Thr LIV 6Vl oIS
13594 (414 sy Lvy (444 1844 (1144 6ty 8¢r LEY 134 sisA[euy
06v9  06v9  06¥9 069 069 069  06¥9  06¥9  06¥9  06V9  06V9 dsjdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

282



000°€T
990°0
881°0

0¥9°SI
0v9°0
861°0
(4240
000°¢
09C°0
OvL'1
000°S
[RANV)
98¢C'¢
7980
161°0
(4440
601°0
000°8
[{4a!
80L9

L'86
A
8¢0
660
0¢C
[€0l1
L9
860

€1'8¢
SS°L
19°1

LSTY
€0€
8S9L

000°€T
¢LO0

I81°0

12227
$$9°0

€00
ISY°0

000°¢

970

8CL'T

000°S

yero

wTE

¥16°0

0LT°0

801°0
cIro
000°8
IST1

6vL9

1S°86
LT0
9¢0
10°1
€e’e
8C0I1
68'¢
10°1
I8°LC
veL
el
8LCTY
¢
8S9L

000°€T
960°0

8C0

1SL°S1
ISL°0
19C°0

06t°0

000°¢

661°0
108°1

000°S

[44N0]

LSEE
8C80
8710
[ev0
eIro
0008
c6t’l
L099

£9°86
9¢'0
960
6C'1
€C'e
9601
61'¢
1670
9¥°8¢
¥0'8
Tl
IS 1y
10€
8S9L

000°€T
8500
So1°0

eIssl
£1s0
L6170
91¢0
000°¢
8¢€0
2991
000°S
€cro
cIre
L9670
8L1°0
0150
011°0
000°8
IST'1
6v89

20°86
o
10
860
SI'e
886
el'y
€60
8S°LT
89
IS'1
o9y
867
8S9L

000°€T  000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T SUIBAXQ
6€0'0 0900 9IT'0 0800 €000 OIOO SOO0 CIOO €100 9000 €100 D
9670  8€TO0  691°0 LLEO  +¥IOO 0000 8I00 €€0°0 0€00 9000 +€0°0 d
029°ST  S09°ST 089Sl +EL'ST  6€€°ST  TIEST  PLEST 0TS'ST 9€9°G1  0TEST  TEP'ST  suope)
0290 S09°0 089°0 VELO 6£€0 TIEO HLEOD 0TSO  9€9°0 0TE0  TEVO NIsS-V
¥81°0  681°0 19T70 TSTO 8SI'0  961'0  LETO 8ITO 0TTO 6£1'0  €ITO )|
9¢v'0 9I1¥'0  6I¥'0 T8O 18I0  991'0  LET'O 2TOEO 9I¥'0  I81'0  6ITO eN
000°C  000°C  000°C 000°CT 000°CT 000CT 000C 000°CT 000°CT 000°CT 000°C as-g
790 88C0 9CT0 vITO TYY'T  TIOT  8ST'T 0660 TH6'0  681'T  8S60 eN
8CL'T  TILT  vLLT  98L'T 8550 8860 TH80 0I0T 8SO'T  TI80 THO'I )
000°S  000°S  000°S 000°S 000°S 000°S 000 000°S 000°S 000°S  000°S MNs-D
0c1'0o scro €Iro SIro  +v0ro  vIro  SLT0O €11°0 80I1'0 1600 6600 U
SLO'E  8EI'E  ¥TEE  L6T'E 8SSE€  L86G'E 9T6'E  6TTY  99¢Y  vLS'E  960'F +°d
I80'T 6£0°T €80 T880 8€CO SSI'0O T8I0  €€I'0  TSI'0O  9S€0 €610 SN
wio  <so0To evl'0 ¥SI'0O €010 LITO TYTO 9TTO  $TTO  TTI'0  TTTO L
86¥'0  SOF0 OvYPO0 YISO ¥88°0 Lo¥'O0  ITYO  €TTO 8800  ¥8L0  8SE0 +e9d
¢80°0  L80'0  LEIT'O  L€OO  €IT'0 1€00 +#SO0  9L00 T900 TLOO €£0°0 v
0008  000°8 0008 0008 0008 0008 0008 0008 0008 0008 0008 AIs- L,
ycT1  0TTT  LIECT 08¢l 00I'0 T1I€0 SLI'O 08CT0 CT6TO TETO  60€0 v
9LL'9  08L9 €899 0799 006L 689°L ST8L OTLL 8OL'L 89L'L 169°L IS
uonezIfEwLIOu JNIE] ) YIM PAJBWNSI ] PUB SUISAX0 €7 JO SISE( d) U0 PA)JB[NI[EI B[NULIOJ [BINIINNS
99'86 1686 608 S0'8 878 9586 9I'86 198 $E8 0086 70°86 B0,
ST°0 €0 £v'0 0€0 10°0 ¥0°0 200 S0°0 S0°0 200 S0°0 D
090 870 1450 SLO €0°0 000 ¥0°0 L00 90°0 100 L00 d
760 S6°0 6C'1 €1 6L°0 L60 8I'1 80°1 80°1 0L0 SO'1 (013
0€'C (44 60°C vT'C 8¢S e8¢ €Ty 61'Y 8¢Y (4% I8°¢ O®eN
9¢'01  CT0l  OoF01  1¥0I1 se'e ¥8°S L6V v6'S LT9 v8'Y 119 (010
€9y 'Y 999 69°¢ €0'1 99°0 LLO 950 ¥9°0 €Sl 18°0 O3
060 S6°0 ¥8°0 $8°0 6L°0 $8°0 1¢'1 ¥8°0 080 690 €L°0 OUIN
LTLT OI'LT 9T8C S¥'8CT TI'vE L6'EE  88TE  TSEE 8TEE  €Lee  ebee 024
0r'L 0r'L SLL (45 9I'l 12 €1 06°1 881 9’1 (4! tOav
0C'1 SL'1 611 8C'1 88°0 8’1 ¥0°C 681 98’1 ! S OLL
STey  LEey 96’1y €Y SL0S  TL8Y  0S6F 658 918y L96F  6T8Y 018
¥6C 761 98¢ 19¢ 98 €8 0¢ 91 91 Sl wl sisA[euy
8S9L  8S9L  8S9L  8S9L  8IS9  8IS9 8IS9  8IS9  8IS9  8ISY  8ISH9 dsjdureg

‘(ponunuoo) uoinyd YIoMIUI AN Y3 JO sajtueIs oY) woyj sojoqryduwre Jo sasA[eur aqoidorotu uondd[q ¢y xipuaddy

283



000°€T
S10°0
§9¢0

S99°¢1
$99°0
SIco
0st°0
000°¢
1€8°0
691°1
000°S
801°0
008°¢
LELO
651°0
L9070
6C1°0
000°8
8re0
oL

81°86
90°0
€L0
LOT
81y
169
el'e
080
LT6¢
9¢C
el
127814
€Il
OILL

000°€T
6100
€0¥'0
96LCl
9SL'0
0120
LyS0
000°¢
6€9°0
19¢°1
000°S
LOT°0
LO8'E
1180
Ly1°0
1€0°0
960°0
000°8
6€5°0
19v°L

10°66
LO0
18°0
¥0°'1
L8€E
¥0°8
1443
080
90°6¢
e
vTl1
€LY
(414!
OTLL

0€0°€T
9100
LY 0
LO8'ST
L08°0
SIco
2650
000°¢
159°0
6vel
000°S
LOT°0
vle'c
0CL0
evlo
000°0
SIT°0
0008
L6Y°0
€0s’L

$9°86
90°0
¥6°0
901
(4%
06'L
€0'¢
080
Se6c
9Tt
611
90°'LY
TI
OILL

000°€T
¥10°0

€6¢°0

1L Sl
1TL0

§CcTo
40
000°¢
L98°0
eer’l

000°S
KNV
(43R
€90
Ss1'0
€500
901°0
000°8
vCeo
9L9°L

8L°86
S00
6L°0
IT1
ey
899
89°C
060
80°0¢
1€¢
0¢'1
SY'8y
Y01
OILL

000°€T  000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T SUIBAXQ
SI000 Y1000 6900 €900 0900 €800 8900 8500 LLOO €900 +S0O°0 D
L9¢0  €I¥0  vETO  SST'0  T6E0  S8E0  96T°0  8LY'O  LOEO  09TO0  9LTO d
LLOST TIL'ST LTS'ST €pP' ST vES'ST  IT9°ST  SE€S°SI  TLS' ST  6E€L°ST  LSO'ST  8ES'ST  suonen
LLY'0  TIL'0 LTSO €¥P0  +ESO 1790 SES0 TLSO 6EL°0  LS90  8€S0 NIsS-V
LTTO  1TT0 T8I0  S6I'0  L91'0  861'0  6L1°0  OLI'0O T9T0 9IT0 7910 )|
0st'0  06¥'0 SPE0  8YTO  L9EO0  €TFO  9SE€0  TOV'O0  LLY'O  I¥PO  9LEO eN
000°C  000°C  000°C 000°CT 000°CT 000CT 000C 000°CT 000°CT 000°CT 000°C as-g
7980  v€80 SE€E0  8STO  0SE0  TILO  €TEO  €TEO  SOTO  0O¥TO  SOE0 eN
9¢T'T  991'T  S99'T  THL'T  0S9T 8891  LL9T  LLYT  S6L'T  09L'T  S69°I )
000°S  000°S  000°S 000°S 000°S 000°S 000 000°S 000°S 000°S  000°S MNs-D
¢Iro  80ro 110 €Iro 9800  €I1°0  LOT'O  CT60'0  €CI'0  0CI'0  8TI'0 U
9¢8'c  886'¢ TO8T 0I0E SOL'T 60I'C ¥6L'T L6L'T 60€€ 8TEE  9ITE +°d
0€9'0 8650 ILTT 89I'T  99¢'T  L68°0 +OI'T  9vE€'T 6980 0S80  LS60 SN
891'0 €910 8810 OvI'0O #8110 981°0 0610 I81'0 991'0 6L1'0 SPI'O L
881'0 8100 0€S0 I8Y0 TE90 SS90 9080 9.0 ¥9v'0  LOV'O  €9%°0 +e9d
9900 STI'0 8600 8800 LTOO  6£0°0 0000 6000 ¥LO00 9110 1600 v
0008  000°8 0008 0008 0008 0008 0008 0008 0008 0008 0008 AIs- L,
€oF'0  LVEO  961'T  $EO'T  OITT  SLET  00€l  S6I'l  +vO¥P'I  86T1  9L0°1 v
L6S'L  €S9°L 089 9969 06L9 ST99 TO99 S089 9659 TOL9  ¥T69 IS
uonezIfEwLIOu JNIE] ) YIM PAJBWNSI ] PUB SUISAX0 €7 JO SISE( d) U0 PA)JB[NI[EI B[NULIOJ [BINIINNS
L1'8 0L'8 8986 9766 67001 T966 0€66 8€00I 0I'66 1986 9886 B0,
S0°0 S0°0 920 1Z40) €20 1€0 920 (44 620 €20 020 D
€L°0 780 87°0 [4%0) 180 8L0 09°0 660 19°0 (40 950 d
'l 60°1 760 66°0 980 660 060 L8O 0¢'l LO'T 18°0 (013
9T'Y 0¢y 9T'C 69°1 ev'e w'e §Tte 140 e e vTe O®eN
999 §89  +00I €S0l 0OI'0I LOOT  LOOI TTOI 6501 8€0I 1101 (010
§9'C €9°C 16°¢S LOS 109 ¥8°¢ LY 06°S L9°¢ 19°¢ or'y O3
€8°0 080 $8°0 L80 L9°0 98°0 18°0 1.0 160 68°0 L6°0 OUIN
€C0E  91'0€  €L'ST  POLT  LI'9T 9L'8T  SP'8T  ¥E€9T 18T  €T8T  60'8C 024
1$°C €9°C or'L 819 689 89°L 0r'L 899 €6°L 6SL €€'9 tOav
o'l LE'T 91 171 09°1 8C'1 €91 LS'T o'l 161 €Tl OlL
€L’y 008y g6ty ISy €Svy €Ty Lvay vPvh 89'ly 9¢€Th TTRY oIS
€01 201 144% (44% (1] 4% 8€€ LEE S€€ 1€ 90€ S0 siskfeuy
OTLL  OTLL  8S9L  8S9L  8S9L  8S9L  8S9L  8S9L  8S9L  8S9L  8SYL dsjdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

284



LT0°€T
6100
ILY°0

y8Sl
vso
60C°0
S19°0
000°¢
€650
LOY'1
000°S
c01°0
L88E
0LL°0
Iv1°0
000°0
001°0
000°8
0850
0cv'L

81°66
LO0
¥6°0
€0'1
€6'¢
8C'8
9Tt
9L°0
0¢6¢
¥9'¢
8I'1
6L9%
| X44
OILL

000°€T
¥10°0
¥8¢°0
[47%9!
wLo
€e€Co
8050
000°¢
6180
IST'T
000°S
LOT°0
LOOV
809°0
Ss1o
S00°0
611°0
000°8
9Te0
VvLO'L

LY'86
S00
9L0
STl
ov'v
SL9
96T
6L°0

y1°0¢
LET
6C'1

0T'8Y
| 4
OTLL

000°€T
6100
020
869°C1
859°0
1€C°0
LTV 0
000°¢
$66°0
G001
000°S
611°0
(4517
0st°0
S81°0
ev00
0S1°0
0008
92T0
VLL'L

LT'86
LO0
¥9°0
140!
9%
68'C
061
880

9L0¢
10°C
SS'l

€8'8Y
061
OILL

000°€T
L1070
6¢t0
9L S
£IL’0
LLTO
9850
000°¢
109°0
66¢°1
000°S
¥01°0
6LL°E
SL80
9210
€100
€010
000°8
6¢S0
ILY'L

LT66
90°0
980
880
68'¢
0¢'8
eL’e
8L°0
18°8¢
Iv'e
LOT

VLY
681
OILL

910°€T O0I0°€T €€0°€T TO0'ET 000°€T LTOET 000°€T 000°€T 000°€T 000°€T 000°€T SUIBAXQ
¢ro’o  S1o0 1100 TIO0 €100 8100  LOOO I100 6000 +¥I00 8I00 D
96’0  v0S'0  TLY'O TS0  LISO 89¢€0 TOSO  LTY'O  6€1'0  69T0  L¥PO d
IZ8°ST  96L°ST  06L°ST  +vOL'ST  YLL'ST 9SL'ST  6LY'ST  689'ST  ISEST 6L9°S1  6¥L'ST  suope)
1280  96L°0 06L°0 ¥6L°0  PLL'O 9SL'0  6LV'0 689°0 16T°0 6L9°0 6VL0 NIsS-V
81'0  S8I'0  o6L1'0  S8I'0  SLI'O  L61'0O  SIT'0O  69C0 ¥61°0 +0TO CTITO )|
6€9°0 1190 1190 6090 6650 6550 ¥9€0 0TY'0 8600 9Lv'0  LESO eN
000°C  000°C  000°C 000°CT 000°CT 000CT 000C 000°CT 000°CT 000°CT 000°C as-g
88S°0 L8S0 T8SO 0090 ¥090 €850 O0¥SO $06'0 9TLO 9590  9ILO eN
444! eIl 8I¥'1 00¥'1 96¢'1 LIV'1 0971 960°1 VLTT el ¥8C'1 €D
000°S  000°S  000°S 000°S 000°S 000°S 000 000°S 000°S 000°S  000°S MNs-D
¥01°0 1010 6600 90I'0 +OI'0 8600 0600 CIT'O LOIT'O 1010 CITO U
6CL'C  LbL'E  00LE  €v9E SSSE PYIL'E PLOE  T19S°E 9€9'C TS9E 0S8'E +°d
LE6'0  TO6'0  6£6'0 0€0'T  ¥HO'T  SS80  S8S'T  L€6'0  9¢0'T 6680  €LLO SN
6C1'0  IZI'0  9TI'0 €210  +CI'0  LvI'O  1SO0 TG00  S€0°0  CTE1'0  8FI°0 L
0000 0000 0000 0000 6800 0000 SOI'0O I6I'0 9¢00 8800 CIOO +od
101°0  621'0  9¢I'0 8600 +80°0 9¢I'0  ¥60°0  LOI'0O 1600 LTI'O  SOIO v
0008  000°8 0008 0008 0008 0008 0008 0008 6S0'8 0008 0008 AIs- L,
0960 0960 1€50 9¢€S0 1650 8SO OYTO 89T0 0000 TOSO  9¥¥0 v
ovv'L  Obv'L 69%'L Vv9%'L 60¥'L TSY'L 09L°L TELL 6S0'8  86v'L  ¥SSL IS
uonezIfEwLIOu JNIE] ) YIM PAJBWNSI ] PUB SUISAX0 €7 JO SISE( d) U0 PA)JB[NI[EI B[NULIOJ [BINIINNS
088 066 6886 0766 S066 8€86 €.8 868 9066 ¥I'8 7686 B0,
¥0°0 90°0 ¥0°0 S0°0 S0°0 L00 €0°0 ¥0°0 ¥0°0 S0°0 L00 D
660 10°1 S6°0 €'l ! €L°0 €0'1 980 62°0 ¥S0 68°0 d
060 60 68°0 60 L8O L60 650 Se'l 66°0 10°1 SO'1 (013
00'Y 16°¢ 06°¢ L6°¢ S6'¢ IL°¢ Y0°¢ LEY 9L'T oL'¢ 80V O®eN
(4% ce'8 8¢'8 1€8 0€'8 €€'8 L8'8 ¥S9 80°8 S6°L 8S°L (010
L6'E £€8'¢ 66°¢ 6¢'Y 17 19°¢ 69 [41h7 IS¥ (413 8C°¢ O3
8L°0 9L°0 vL0 6L°0 8L0 €L’0 0L0 $8°0 780 9L0 780 OUIN
L1'8C  LE€8T €0'8C OL'LT WL'LT LE8T SLYT 698T 68T  9€8T  61°6C 024
vS'e IL¢ 6S°¢ we §9'¢ 99°¢ ¢8'1 €0'C 0S°0 6€°¢ 96°C tOav
60°1 [N LO'T Y0'1 SO'1 €Tl 1240 8L°0 1€°0 Il YA OLL
00,y IU'LY TELY LY'LY  LTLY  969% TS0S Sty 0€CS  ¥SLy  vLLY 018
881 L8T LLY 9LT SLI LY 91 157 | 141! SI SIT  sisdfeuy
OTLL  OTLL  OTLL  OFLL  OTLL  OTLL  OTLL  OFLL  OILL  OILL  OILL dsjdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

285



€0t
S10°0
80
Ge8 sl
ST8°0
6L1°0
9%9°0
000°¢
€850
LIY'1
000°S
LOT°0
659°¢
¥86°0
I21°0
000°0
6C1°0
000°8
6vS°0
ISv'L

S€'86
S00
¢80
68°0
00y
ye8
LTV
6L°0

09°L¢
€9°¢
0’1
10°LY
114
OILL

L10°€T
¥10°0
19%°0

Vi8Sl
vigo
¢81°0
€90
000°¢
2950
8et'l
000°S
801°0
65°¢
0801
[(44N0]
0000
860°0
000°8
09¢°0
ovy'L

79°86
S00
260
060
06'¢
058
65V
I8°0
LT
1253
€01
SI'Ly
1444
OTLL

LEO'ET
¥10°0
010

66L°S1
66L°0
c0T0
L6570
000°¢
L8S°0
eIyl
000°S
860°0
[4VR3
LY6°0
0€1°0
000°0
eIro
0008
[15°0
681°L

90°86
S00
080
001
8¢
68
66'¢
€L’0
68'LC
gt
601
90°'LY
(444
OILL

000°€T
91070

6€C0

LSS
LS9°0

81CT0

6¢t°0

000°¢

0L8°0

0¢I'T

000°S

901°0

LE6'E

€190

€910

L€00
124%Y
000°8
¥6C°0
90L°L

LT'86
90°0
8¥°0
801
9Ty
$9°9
09°C
6L°0

L6°6C
vec
9¢'1

09°8%
6¢€¢

OILL

000'€T SIOET 000°€T TIOET SO0'ET SHO'ET LVO'ET 880°€T €SO'ET €90°€T 0V0O'ET SUIBAXQ
0200 9100 0200 8100 LIOO LIOO LIOO 6100 SIOO  SIOO 9100 D
€E€0 9050  ¥¥SO SISO STSO  ISS0  ISE0  08¥'0 TTKO  8TSO 0850 d
90L'ST SI8SI 8¥8'SI 0T8SI LOBST +S8SL LIL'ST $98'ST 0€8S1 O0LYST +E]SI  suone)
90L°0 SIS0 8¥80 0780 LO8O +bS80 LILO #9800 0€8°0 0L80 ¥E80 NIsS-V
¢61'0  00T0 TCTO LOTO 6810 8610 61T0 CCTTO €0TO0 I81'0 T6I0 )|
YIS0 $I9°0 9790 €190 8190 LS990  L¥SO TH90 9290 0690 TH9°0 eN
000°C  000°C  000°C 000°CT 000°CT 000CT 000C 000°CT 000°CT 000°CT 000°C as-g
1090  9L6°0 €SS0 LSS0 9650 8LS0 8€90 9650 S9S°0 6SS0  T6SO eN
66€°1 14474 Lyy'1 el 70r°'1 (444! 9¢'1 70r'1 Sev'l k27! 807'1 €D
000°S  000°S  000°S 000°S 000°S 000°S 000 000°S 000°S 000°S  000°S MNs-D
7600  10T°0  €0I°0  L600  L600 6600 S600 901'0 <COI'0 9010 1010 U
LoLre 1oL¢  8SL'E vL9E TI€SE SY9E €99°€ 198°€  LO8E  TSL'E  689°¢ +°d
1880 6L60 I¥6'0 T110T  +9I'T  SIOT  6€60 CTLLO 8T80 0060 8860 SN
LTI'0 010 8YI'0  €vI'0  LET'O  OET'0  L¥I'O I¥I'0  THI'O STI'O  6C1°0 L
8100 0000 TIOO 0000 0000 0000 0000 0000 0000 0000 0000 +e9d
9I1°'0 6800 8¢0'0  SLOO 1L00 TII'0O SST°'O  ITI'0  ITI'0  LIT'O €600 v
0008  000°8 0008 0008 0008 0008 0008 0008 0008 0008 0008 AIs- L,
¢ov’'0 LSS0 I¥9°0 1090 9SO LSS0  ¥8Y0  v6¥'O  +¥9S0 €SS0  vISO v
LOS'L  evP'L  6SEL  66E€L  YSY'L  evv'L  91SL  90S'L  9ev'L  L¥YL  98¥'L IS
uonezIfEwLIOu JNIE] ) YIM PAJBWNSI ] PUB SUISAX0 €7 JO SISE( d) U0 PA)JB[NI[EI B[NULIOJ [BINIINNS
I'66 768 +vS66 +v0'66 8Y°66 01001 S0°00T LT86 L9986 IE€66 TE66 B0,
L00 90°0 80°0 LO0 L00 L00 90°0 L00 90°0 900 90°0 D
L9°0 10°1 60°1 €0'1 90°1 Il IL°0 $6°0 ¥8°0 90'1 o'l d
96°0 66°0 or'l €0'1 S6°0 660 Il 80°1 00'1 060 S6°0 (013
99°¢ 88°¢ ¢8'¢ 8¢ 10°Y 80t €6'¢ 86'¢ 98°¢ LOY Y0P O®eN
(4% 17’8 9¢'8 €58 6¢'8 6v'8 818 LT'8 w8 0S'8 €¢'8 (010
9L’¢ 9l'¥y 00'Y 0¢y 00°S 9¢'Y SOy €T'e 6¥°¢ (413 0Ty O3
690 SLO LLO Lo €L’0 SLO €L’0 8L°0 SLO 6L°0 9L°0 OUIN
(8'8C 008C LSBT €8LT €O'LT 68LT L1'8T 8L'8T €98C LE8T  86'LT 024
6T°¢ Ly'¢ 99°¢ ¥9°¢ se'e €9°¢ 6¥°¢ ST¢ 99°¢ 09°¢ LT¢ tOUv
LO'T 60°1 VTl 0Tl LT'T ITI 9Tl LT'T 61°1 SO'1 60°1 OlL
08°'Ly 60LY €99F L89Y €LLY €9°LYy  SE€E8F  089F  9L9Y  60°'Ly  8VLY 018
SE€T 1€T 0€T 67T 8T LTT 97T 144 L4 1 Y44 (444 sisA[euy
OTLL  OTLL  OTLL  OFLL  OTLL  OTLL  OTLL  OFLL  OILL  OILL  OILL dsjdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

286



910°€T
810°0
€eso
ceE8 Sl
S€8°0
L8T1°0
8790
000°¢
LLSO
el
000°S
860°0
L1G°¢
€811
611°0
000°0
¥80°0
000°8
S¥So
SSY'L

8¢°86
LO0
LOT
€60
00y
01’8
0
€L’0
29°9¢
8¢'¢
001
LT'LY
€LT
OILL

£60°¢€T
810°0
96%°0
I78°CI
w80
(44
6790
000°¢
weso
8st'1
000°S
001°0
9Lt
9160
0S1°0
0000
601°0
000°8
125°0
6LY'L

£€5°66
LO0
660
SO'l
€8¢
€98
06'¢
SL0
T8¢
6¢¢
9T'1
VLY
e
OTLL

£€50°€T
L1070
yceo
1€L°SI
1€L°0
861°0
€es’o
000°¢
¥L9°0
9ce’l
000°S
801°0
068°¢
9690
I€1°0
000°0
1ZAN0)
0008
88¢0
9L

01°'86
90°0
¥9°0
860
I6'¢
9L'L
£6'C
080
81°6C
66'C
011
9L'LY
ILT
OILL

P0°eT
91070
85¢0

69L°C1
69L°0
90C°0
£9¢°0
000°¢
ILS°0
o6yl
000°S
860°0
oL’
¥€6°0
I€1°0
00070
velro
000°8
LYS0
eSY'L

20°86
90°0
IL°0
10°1
89°¢
6¢'8
v6'¢
€L’0
98°'LC
¥9'¢
011
06'9%
0LT
OILL

000°€T  000°€T 000°€T LOO'ET O0LO'ET €€€€T €I0°€T 98T'ET 000°€T 6T0°€T 6E0°ET  SUIBAXQ
8100  +I100 6100 9100 SI00  SIOCO  SI00  I100 €100 1200  LIOO D
GEC0 00S0 SYEO  8¥SO 98¢0 000  €6€0  LOEO  €€S0  LYEO 8050 d
069°ST LTL'ST LIL'ST 908°SI 66L°ST  6S9°ST  8EL'ST  808°ST LPL'ST €08'SI 968Gl  suonen
069°0  LTL0 LILO 9080 66L0 6590 8€EL0 8080 LPLO €080 9580 NIsS-V
LLT'O  9LT°0  00T0 €610 11T0 SS¥'0  L91°0  SSIT'0  881'0  0TTO 9610 )|
CIS0 1SS0 8IS0 €190 L8O  SOTO ILS0 €590 0950 €850 0990 eN
000°C  000°C  000°C 000°CT 000°CT 000CT 000C 000°CT 000°CT 000°CT 000°C as-g
PILO 1650 0950 LSSO +vTLO ST80 OIOT  €I¥'0 9,90 CTI90 1¥S0 eN
98T 1T  60Y'T  OPY'T  €bP' T 9LTT  SLT'T 0660 L8S'T  HTET  88€T  6SH'I )
000°S  000°S  000°S 000°S 000°S 000°S 000 000°S 000°S 000°S  000°S MNs-D
9600 ¥600 6600 S600 80I'0 T8O'O0 €600 $OI'0O €IT°0 LOT'O 6010 U
L69°¢ LTS  619°C  +99°C  LT6E 96T  Lvv'E  T8EE 0FEE  LS8E  PSLE +°d
G680 SLO'T  SOOT 6101 TLY9O €€L°0 880 80TT  €0CT  vLLO 1160 SN
LITO  ¥CI'0  OvI'0  0€l'0  LVI'O  601°0 S80°0 TSO0 0900 SPI'0  €€1°0 L
0800 7800 8.L0'0 0000 0000 0000 0000 0000 S90°0 0000 0000 +e9d
PS1°'0 6600 6500 CT600 9vI'0  o6CI'T  9¥S0  €5T0  611°0 8IT'0 €600 v
0008  000°8 0008 0008 0008 0008 0008 0008 0008 0008 0008 AIs- L,
StP0  ¥9S°0  SLSO  88S0  SLEO  9IS0O  61¥0  08I'0 SLEOD  TESO  L6SO v
eS’L 9ev’L  STY'L  TIVYL  STYOL  ¥8Y'L  I8SL  0T8L  STYL  8SPL  €O¥'L IS
uonezIfEwLIOu JNIE] ) YIM PAJBWNSI ] PUB SUISAX0 €7 JO SISE( d) U0 PA)JB[NI[EI B[NULIOJ [BINIINNS
1€86 9166 91'86 +6'86 0T'8 9T°00T 8+'8 978 9066 +I'86  T8'86 B0,
L00 S0°0 L00 90°0 900 900 90°0 ¥0°0 S0°0 80°0 90°0 D
L9°0 10°1 690 or't 9L°0 £8°0 080 790 60°1 690 10°1 d
88°0 88°0 660 96°0 ! 1494 ¥8°0 LLO S6°0 80°1 L6°0 (013
10°Y oL'¢ IS¢ 8¢ €Ty 6v'¢ §Ts 8v'¢ ory 98°¢ 06°¢ O®eN
19°L 0¥'8 6v'8 €58 St'L 1T°L S6'S 0¥'6 S6'L I8 LS8 (010
¥9°¢ 19% 9TY €y 8T €Te 8¢°¢ 1489 ¢ ST¢ ¢8'¢ O3
Lo 1.0 vL0 1.0 080 ¥9°0 1.0 8L°0 980 6L°0 18°0 OUIN
€9'8C LS'LT €6'LT SLLT  LE6T  SI'€ET  TS9T  §9°ST  61'9C 88'8T  ST8C 024
€T'e 09°¢ ov'¢ §9°¢ LL'T 81°6 8C'¢ 14 0L'C IS¢ 69°¢ tOav
660 SO'1 8I'1 or't (44! 960 €L’0 1440 IS0 171 40! OLL
88°Ly TSLY 169 69  69'Ly 816t  8L8Y 09°6F SO6F 699  09°9F 018
LT 69T 897 L9T 997 192 092 6ST 9sT L¥T 9pT  sisk[euy
OTLL  OTLL  OTLL  OFLL  OTLL  OTLL  OTLL  OFLL  OILL  OILL  OILL dsjdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

287



000°€T
¥00°0
099°0

CILCT
CIL0
0210
2650
000°¢
820
6stl
000°S
¥L0°0
SY9°C
911°¢
950°0
L9070
ev00
000°8
¢6¢£°0
809°L

9L°86
00
LET
90
8¢
€6'8
Ie6
850
LT1C
(444
610
c6'6Y
09
OILL

L6EVT
¢00°0
8¢1°0

6Ly 91
SLO'L
850°0
810°1
000°¢
¥10°0
986°1
000°S
0€1°0
9%v°¢
6060
0200
0000
9L0°0
yoy'8
0000
Yov'8

Y766
10°0
LT0
8C0
SCe

el
cLe
€60

8CT'ST
0¥°0
910

[4 5

€<

OTLL

070°€T
6100
SEVo

c6LS1
w6L°0
60C°0
£85°0
000°¢
196°0
6ctl
000°S
860°0
109°¢
8501
SET0
000°0
601°0
0008
6950
[ev'L

15°86
LO0
L80
Y01
eL’e
0S8
6v'v
€L’0
STLT
S9°¢
el
YO'LY
6y
OILL

000°€T
¥10°0
861°0
0CL S
0TL0
S61°0
vCs0
000°¢
26570
8011
000°S
101T°0
c05°¢
(450!
LTI°0
cero
980°0
000°8
0090
00t°L

L'86
S00
001
L60
99°¢
9¢'8
8y
9L°0

9'LT
ILe
LOT

YO'LY

|84

OILL

000°€T  000°€T €L0°ET 000°€T  000°€T 800°€T 080°€T SO0°ET 000°€T 000°€T SSO'ET SUIBAXQ
¥1000  L00'0 €100 LIOO TIOO €100 8100 0T00 €100 CIOO 8100 D
LTG0 99¥'0 TEFO0 0TS0 68Y'0  LESO 9050 06C0 CC90  8IKO  8ISO |
€SLST  PL9'ST  8IST OI8ST €SL°ST  T8L'ST 8S8SI IvL'ST 869°ST LyL'ST LRSI  Ssuone)
€SL°0  VvL9°0 8IS0 OIS0 €SL°0 T8L'0 8580 IVLO0O 8690 LVL'O L¥8O NIsS-y
961'0 S0T0 LCCTO 10CO0 90C0 8LI'O 0CCO0 LITO T6I'0 SITO S61°0 D: |
LSS0 69¥0 1650 6090 LPSO €090 8E90 €CSO0 LOSO TESO TS9O BN
000'C  000°C  000°C 000°C 000°C 000°C 000°C 000°C 000°C 000°C 000°C Ns-q
L8S0  T160 €080 0LS0 LLSO +96°0 SISO 6990 1950 0¢€80  ¥SS0 EN
€Iyl 6801  L6I'T 0Oyl €Vl 9ep' T S8Y'1T  1€€T  o6¢V' 1 OLT'T  9vb'l )
000°'s 000 000°S 000°S 000 000 000°S 000°S 000 000°S 000 Ns-D
Y01°'0 6010 CIT'0 6600 L6000 +OI'0 €600 9600 ¥800 CIT'0O 9600 U
I¥9°¢  89°¢  886'C S19°¢ 696t 889'E G69C SL6E  IVOE  B06'C  S99°¢ +2d
660 ¥S6'0 1090 0SO'T 8LOT 9L60 0L60 890 TI9T 00L0 0660 SN
Ly1'0  L600 9910 €€1'0 OFI'0 CEI'0  IvI'0  6vI°0 OIT0O 9¢I'0 IvI0 L
Y1000  SI0°0 0000 8200 ¥¥0°0 0000 0000 0000 90I'0C 100 0000 +2d
6600 L9910  €€I'0  SLOO 9L00 00I'C 10I'0 CvI'0O 8¥OO0 CT600 6010 v
000’8 0008 0008 0008 0008 0008 0008 0008 0008 0008 0008 NS,
VLSO 6€1°0 €0 T190 LLSO S96°0 +9¢°0 1050 OISO TI€€0 TLSO v
9Ty’'L  198°L  L99L  68EL €CYL  SEVL  9EVL  66¥'L 06V'L 699L  8TVL IS
uoneziewiou JYNDICT Y} YIM pAjewnsd 3] pue SUIZAX0 €7 JO SISBq Y} U0 PIIE[NI[BD B[NWLIOJ [BAN)INI)S
€6'86 6086 IS86 P86 LL'B6 8L8B6 V886 6£86 ¥E'86 7986 10°66 [ejoL
S00 €00 S00 90°0 ¥0°0 S00 LO0 LO0 c00 S00 LO0 D
901 ¥6°0 ¢80 Y01 860 LO'T 10°1 8S°0 LT1 ¢80 Y01 |
860 0’1 11 660 €01 88°0 601 LO'T 960 901 L60 o
SLE 1394 0sv 8¢ 89°¢ I8¢ SL'E 98¢ 1253 ey €6'¢ Oo®eN
LES 99 669 w8 v¥'8 LY'8 €L’8 08'L €98 889 S8 (0120
vy LOY (44 1484 65V vy (7 69°C $6'9 96'C 0Ty 03I
8L°0 80 €80 L0 €L’0 8L°0 69°0 IL°0 ¥9°0 €80 Lo OUuN
eL’LT  Y6'LT  ¥86C 8YLT I¥Y'LCT 88LC VLT S86C BIYC ¥86C  ELLT 0’4
[R3 So'l LT L9 e LSE 9¢'¢ ev'e So'¢ LTT 99°'¢ tOUv
vl 80 8¢l (4Nt 611 11 8I'1 YTl ¥6°0 140! 8I'1 0lL
cl'ly  100S  L6'Ly  T99v  OI'Ly  10LY  ¥89F  60LYy VI8 TE8F  00'LY 0!S
oy 1€ T10€ 00¢ 66¢ 86¢ L6T 96¢ 8T SLT pLT  sisAfeuy
OTLL OILL  OILL OILL  OILL OTLL OILL  OILL OILL  OILL OILL djdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

288



000°€T
190°0
60€°0

68S°CI
685°0
§CcTo
¥9¢€°0
000°¢
IS0
6vL'1
000°S
681°0
0cee
LY6°0
8600
85¢0
880°0
000°8
086°0
020°L

81°66
€0
90
'l
0T
0¥0l1
Yo'y
44!
10°8¢
8L'S
€80
LYY
| X4
yI8L

000°€T
¥80°0
Preo
665G
665°0
€e€Co
L9¢°0
000°¢
68C°0
TILT
000°S
881°0
69C°¢
€680
€010
8750
0000
000°8
8501
G€6'9

0166
0
690
911
v1'C

[4N0!
08¢
0r'1

L6°8C
69°S
L80
S6'ty

07

PI8L

000°€T
8L0°0
1S€°0

w9Cl
w0
€eco
8010
000°¢
0sC0
0SL'T
000°S
181°0
19C°¢
066°0
060°0
S0
€500
0008
6v0°'1
1569

677001
0€0
IL°0
8I'1
81'C

0501
LTY
8¢l

€€'8¢
109
LLO
89°vv
61
yI8L

000°€T
C¢LO0
99C°0

¢8G°¢C1
85°0
01C0
C¢LEO
000°¢
L8CT0
1Ll
000°S
€LTO
Por1°€
6201
001°0
68¢°0
S¥1°0
000°8
6201
1,69

¥0°66
LTO0
¥S°0
901
81'C
€0l
'y
Iel
61°LC
8¢9
¢80
(R 47
14}
yI8L

000°€T 000°€T THO'ET TTO'ET €80°€T ITO'ET 000°€T 000°€T 6V0'€T  000°€T 000°€T SUIBAXQ
L90°0 9900 L100 ¥I00 9100 9100 €100 SIOC0O 0CO0 €100 OI00 D
9Te€’0  €¥T0  6SVO0 980  €8Y'0  €0S0  6CS0  8CPO  OWPO  0CKO  TIE0 |
686°S1  SCOSIl TI8SE €I8ST I¥8CL 98L°GL ILL'ST TOL'ST 9TSI 0C€L'ST 8LY9'ST  suopey
6850 ST90 TI80 €I80 IP80 98L°0 ILL'0 T6LO 9T80 0¢L0  8L90 NIsS-y
810 ¢ECT0  SITO0  S6I'0 w610  OITO  €LI'0 T1C0 8610 9IT0 2910 D: |
ILE0 €660 8650 8190 L¥90 9L8°0 8650 I850 8290 vISO 9IS0 BN
000'C  000°C  000°C 000°C 000°C 000°C 000°C 000°C 000°C 000°C 000°C Ns-q
90€0 S9T0 €950 S8S0  PPSO  ST90 0190 ¥I9O0 P9GS0  B88LO  L6SO EN
Y691 SEL'T  LEVT  SIPT  9Sv'T  SLET  06€T  98CT  9e¢v'T  CTITIT €Ol )
000°'s 000 000°S 000°S 000 000 000°S 000°S 000 000°S 000 Ns-D
6L1°0 SLT'O  00I'0 00I°0 LOI'O 8600 00I'0 6600 T0I'0 VIO L600 U
Icce  9cee  IvL'e 689°€  S69t  L69€  €SSE 099°E  08LE €8¢  col'c +2d
600'T 6580 S060 6860 0260 9¢6'0 I1L0T PLOT SS80 L8890 vH¥l SN
6010 vIT'O 8YI'0 LETO €¥IO €10 LZI'O  LZIO  OWI'O  I¥I'O 8900 L
98¢0 66¢0 00000 0000 0000 0000 9900 ¥¥00 0000  LOT'O  8LOO +2d
9600  LCI'0O  SOI'0  SITO  9€I'0 SCI'0 €800 L600  SCI'O  8L00 6I10 v
000’8 0008 0008 0008 0008 0008 0008 0008 0008 0008 0008 NS,
€860  VII'T 89S0 €LS°0 TSSO 0€s0 #9550 €LS0 6950 OI¥0 ¥IvO v
LIOL 9889 Ce¥L LTVl 8WY'L OLYL 9EVL LTY'L 1ev’'L 06SL  98S'L IS
uoneziewiou JYNDICT Y} YIM pAjewnsd 3] pue SUIZAX0 €7 JO SISBq Y} U0 PIIE[NI[BD B[NWLIOJ [BAN)INI)S
60°T0T S€66 €L'86 I€86 ST8 €V'8 1686 ¥S'86 V'8 8E'86  09°86 [ejoL
9C0 Al 90°0 c00 90°0 900 c00 90°0 LO0 S00 ¥0°0 D
L9°0 610 60 L60 960 001 901 980 L8O 780 ¥9°0 |
11 91’1 901 960 $6°0 ¥0°'1 980 SO'l 860 901 80 o
8C'C LTC LL'E I6'¢ e8¢ 06'¢ 96'¢ I6'¢ 98¢ wy IL¢ Oo®eN
6C01  CE01 978 [4%] (4R} 60'8 STy 1T8 '8 IT°L LY'8 (0120
vy L9 €8¢ 81y L8€E 96'¢ LSy LSV 09°¢ 68C LT9 03I
8¢l (45! vL0 L0 6L°0 €L’0 SL0 vL0 SL0 ¢80 L0 OUuN
60'8C 6£8C 0C8C 9S°LC OLLT 98°LT €SLT PELC LEBT  066C 0£°SC 0’4
L6'S L9 09°¢ 89°¢ L9¢ 0s¢ 0S¢ 19°¢ 0L'¢ 09T €6'C tOUv
¥6°0 L60 YTl SI'T 611 0C'1 801 LO'T LT'T 811 650 0lL
oL'sy  06'¢cy  S89F  6L9F OL9Y 80LY 0€LY CTI'LY  $99v 89Ly 806 0!S
€l 11 ¥8 €8 8 vL €L (45 1L 929 S9 sisA[euy
PI8L PISL  OILL OILL  OILL OTLL OILL  OILL OILL  OILL OILL djdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

289



000°€T
€L0°0
SLTO

494!
(424
o
0€C0
000°¢
09¢€°0
091
000°S
L9T°0
1v6'¢C
[4UN!
0210
0090
12070
000°8
€00l
L66°9

L886
8C0
960
'l
S6'l
¥8'6
SL'Y
LT1

LT
98¢
0’1

66'vY

8L
yI8L

000°€T
¥90°0
88C°0
L19°GI
L19°0
6CC0
88¢°0
000°¢
€50
LyL'1
000°S
¥61°0
€0¢'¢
€€6'0
601°0
0S¢0
I11°o
000°8
P01
9569

9686
14\
850
14N
01'¢C

9¢01
86'¢
SVl

SL'LT
vT9
€60

0Tty

vL
PI8L

000°€T
C¢LO0
981°0

LSS
wLs'o
ceco
0reo0
000°¢
66C°0
10L°1
000°S
L8T°0
08¢°¢
er80
(4880
9¢T0
o
0008
SL60
SC0'L

5766
LTO0
8¢0
LT'T
I

8101
€9°¢
Il

L8LT
1S9
$6°0

YOSy

€L
yI8L

000°€T
L9070

9LT°0

S0S°S1
S0S°0
v1C0
16C°0
000°¢
YLTO
9¢L'1
000°S
10C°0
gcre
1260
101°0
090
0500
000°8
¥80°1
9169

S0°66
A
9¢'0
LOT
L8'1

0€0I1
S6'¢
(4!

05°8¢
919
980
(4%
€9
yI8L

000°€T  000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T 000°€T SUIBAXQ
L90°0 1800 S90°0 LSOO T900 LSOO €900  €L0°0 €L00 ¥LO0O  L90O D
G¢8C0 €v€’0 6€C0  0ITO  LIEO 0¥TO 6LT0 €CTO 68CT0 91T0 €8T0 d
00S°ST  06S°ST  +09°ST  +vES'ST  89F' ST €vS' ST LLS'ST 809'ST  T8S'ST  T9G'ST  86S°S1  suonen
0050 0650 +09°0 +vESO 89F°0 €PSO  LLSO 8090 T8S0 TIS0D 86570 NIsS-V
0cC0  €IT0  vE€TO0  LOTO SOTO  vITO 8ITO 0€C0  $TTO  8TTO  STTO )|
08T°0 LLEO 0OLEO  LTEO €970 6TE0  6SE0  6L£0 8SE€0  PEEO0  €LEO eN
000°C  000°C  000°C 000°CT 000°CT 000CT 000C 000°CT 000°CT 000°CT 000°C as-g
LSE0 1620 €9C0 8970  I8E0  LOEO  €8T0 S9TO  SYTO 99T0 99T0 eN
€V9'T  60L°T  LELT  TELT 6191 €691  LILT  SELT  SSL'T  vEL'T  veEL'L )
000°S  000°S  000°S 000°S 000°S 000°S 000 000°S 000°S 000°S  000°S MNs-D
681°0  L8T'0 HvLI'0O I9T°0 1810 6L1'0  €L1°0 €81°0 8LI'0 S81'0  8LI'O U
0L0'¢  6IT¢ 00T¢ TLI'E 8¥8T tvLI'E 16’ 0vTE S9TE  €LI'E  6LI'E +°d
6160 SO00'T  T66'0 TEO'T  6SO'T  0L60  6I0T 9860 €001 6101 201 SN
LIT'0O  0CI'0 0€r'0 9110 ¥800  ¥CI'0 9800 T600 6£1'0 6110 TTIO L
0650  60Y'0 STP'O  LOVO 6780 06£0 9SE€0 9¥E€0  €0€0  6£v0  YIVO +e9d
SIT'0 0900 0800 CIT'O 0000 2910 HL1'0O €SI'0  CII'O 9900 +80°0 v
0008  000°8 0008 0008 0008 0008 0008 0008 0008 0008 0008 AIs- L,
180°'T  LOO'T  SOI'T  LIO'T  190°T  LEO'T 8660 LTO'T  0€0'T  8E€O'T  €LO'I v
6169 €669 S689 €869 9169 €969 TOOL €L69 0L69 7969  LT69 IS
uonezIfEwLIOu JNIE] ) YIM PAJBWNSI ] PUB SUISAX0 €7 JO SISE( d) U0 PA)JB[NI[EI B[NULIOJ [BINIINNS
SP°66 €0°00T T1L66 S866 ¥TO00I 61001 16001 1886 8T00I €886 0L66 B0,
ST0 1€°0 ST0 (44 1Z40) (44 20 LTO 8C°0 8C°0 STo D
8S°0 0L0 6¥°0 £v'o $9°0 6¥°0 8S°0 IS4 650 1440 850 d
1T LO'T 811 SO'1 SO'1 601 [N SI'T er'l VIl er'l o
1'e e 01'e 86'1 91'C €1'e 91'C (44 10°C L6'1 (44 O®eN
986 9701 I¥01  SHOI 86  YTOI  SYOl  TE€Ol 8501  TEOl  0OFO0I (010
96°¢ 14574 LTY 8Y'¥ [4h7 wy 'Y 1Ty 14574 9¢'Y 874 % O3
124! Wl 4! €1 6¢'1 LE'T €e'1 8¢'1 S 6¢°1 Se'l OUIN
€1'8C 06'LT S8LT L9LT LLST  €9°LT L9LT TELT YSLT YSLT  09°LT 024
€S9 £8°¢ 9%'9 029 98°¢ 099 6¥9 8¢9 979 86'¢ 1€9 f0uv
00'1 [N Il 00'1 €L°0 LO'T SLO 8L°0 0Tl 10°1 P0'1 OLL
8Y'vvy  L6vy  6Tvr SISV LoV YIS L9SY &Yy 66Wr  Ovvy  ISTP oIS
9 8y 144 9¢ ve [43 1€ 0¢ 6¢ 8¢ LT sisA[euy
VISL  VI8L  VISL  VISL  VISL  VISL  vISL  vISL  vISL  ¥ISL  VISL dsjdureg

‘(ponunuoo) uoinjd YIoMIUI A\ Y3 JO sajtueIs oY) wogj sojoqryduwre Jo sasAeur aqoidorot uondd[q ¢y xipuaddy

290



‘uoinyd yIomua A\ oy Jo sauelsd oy ur sajoqryduwre 210180 (g) pue o1pos (V) JO SuleIs uo SasIoAel) Pajoo[as 1oj so[yoid Suruoyz ¢y xipuaddy

‘ON sisAjeuy
X X x X < S
AT NOESORORE & & g .
0000
o % o o ° o o o 0o o o |
© ©° o © o © oooo\ooo_‘
- 000°¢
- 000°€
o 0 © o 0 o © o oo o ©° L
wrl 09% wrl oGl wr oG - 000'%
«— — T
wy 9102 w 2102 wu 2102
sajoqiydwe 2101e) (g
o eN o By o o4
"‘ON sisAleuy
N @ N @Y N N QN N NN (N NN N W N
R & SR Q' VW ov g Q¥ Qv W —
e © ©o o o] e © e ©O ° ° e © o o i
- 000°L
o o i :
o o o © ° © o © o °© o o o o [0002
- 000°€
o © o o ° o o © o o © © o o o o [000%
- 000°G
wrl 00g wrl 00/ wrl oGz wrl 00/
B — = «— A
wi 2102 wu 8100 wu 8100 wi 2102

ss|joqiydwe o1pog (v

nyde

291



ILT 2oL T  ¥IL'T 8691  ¥89'1  CIL'T  O9LL'T 8SL'T  19L°1 PLO'T  SEL'T €891  ¥89'T  T69'1 HO

¢81°0 6810 L8I'0 €LI'0  S6I'0 98I0 9¥I'0  ¥SI'0  9S1°0 €10 6010 €20 91C0  L8I0 D
L6E0 LOVO ¥BEO £VO0 8er'0  68¢0  10€0 €€0 cce0 42\ Ier’'o vov'o  9I¥0  6TP0 K |
CEI9T 9LTIT TOEI9T  LI9TI9T LLTIT V¥IEIL TI1 EVTIL  LTTIL  LIT9L TOL'ST LLTIT PICI9L S8TIL  suone)
IS6'T 8881 6661 G881 L8] 661 Sv6'l 996’1  6C6'1 969’1 Tl1 ¢s6'l 8S6'l €561 ). |
LEO0 €€00 SI00 00 €900 100 ¢e0'0 €200 LE0O 8¢0°0 CE00 900 P00 KO0 BN
9000 6000 9000 SIOO <CIOO €100 8100 LOOO 1200 ¢Is0 €071  +00°'0  S000 <000 €D
vL6'T 8Y6'l  8I0°C  8IOT 960C LIOC  €S81 LIOC ¥E6'l 601'C 6881 CE0C 60I'C 9CIC SN
920'0 9¢0°0 9200 €C00  ¥CO0 SO0  SCO0  LTOO €00 Y200 200 L20'0 SO0 9200 U
SLEE TIV'E LSTE €8T¢  6SCTE SLTE 9t T60E  96I°¢ SLL'T SLET SSTE Tt 081°¢ +22d
98v'0 CTev'0 YISO ¥¥O 99’0 YIS0 ¥6E0  S6€0  IEVO 8¢9°0 C60'T S6¥0  8SYO0  S61°0 L
S9Y'0 89%°0  L9YO  €9S°0  L8FO  £V0 ILLO  9IL0 6¥9°0 geeo 0 910  t6v'0  19¥°0 ulV
€Ire ¢60c  860C €90C CSOC  S60°C  €00C €T0C  6lI0T Lere  8ITT  °0TC Iv0'C  9¢0°C AllV
L88'S 806'S CO6'S LE6S BYO'S  S06'S  L66'SC  LL6'S  186°S €L8'S  C0L'S  86'S 656’ ¥96'S IS

SUIZAX0 7 JO SISeq dY) U0 IL[NWLIOY [B.INJINIIS
90°66 6.86 L666 VL'L6 THL6 €TO0L LIB6 TI'66 8¥'86  61'66 L8L6 €966 SP'66 10001 [ej0L

8T LS 091 9¢'1 128! 091 So'l So'l €91 LS1 €91 LS'T LS'1 651 O™H
Yoo  vC0 ¥T0 S0 9T0 ¥T0 810 (40 (40 LT0 o 9T0 9C0 9T0 1D°4=0
€eo  ¥eo €0 €0 ceo €0 LTO0 8C0 620 ¥YTo 00 wo 0¥°0 ceo D
6€0 0v0 8¢0 44\ w0 8¢0 60 €¢0 0 42\ w0 010 10 €ro K |
6 606 LL6 €06 £6'8 YL'6 13 40) £9°6 9¢6 ve8 68'C IS°6 vS6 856 (03|
c¢ro  oro S00 €ro 0T0 ero 01°0 LO0 cro 600 01°0 S1o 14%0 10 O%N
€00 S00 ¥0°0 600 LO0 800 01°0 ¥0°0 cro 00°¢ Y0'L €00 €00 10°0 o®D
91'8 €08 '8 8C'8 LS8 Sv'8 69°L Sv'8 €08 88’8 I8°L 8¥'8 6L'8 €6'8 03I
610 610 61°0 LT°0 810 810 61°0 0T0 o 810 S1o 0T0 810 610 OUNN
98¥C 80°SC 8TVYC 10¥YC SLEC  9vvC  BEECT  0I'€EC  §9°¢C ¢80C 6LL1T ITYC S6'¢C  18¢C 034
o6v'el 9¢€ €l 8Sel  €9¢l  vIEl  6€€l  LSVYI  €SVI  COVI crer 0811 €€l Leel  LTEl t0Uv
86'c W0V 9T 86°¢ LL€E ey yee 8C'¢ gee (45 60°6 60t 8L'¢ vy 0l
LT9E 1€9¢ 089¢ 0€9¢ 6SC9¢ 889t  60°LE SELE  TOLE 689¢ ELSE  6I'LE  PYOLE  PELE 0!

91¢ SLT pLT €LT Lt ILT (414 Ist 0S¢ Ly? e (1) 44 (154 8¢€C sisA[euy
960 9S0S  9S0S 960  9S0S 950S 950  9S0S 950S 960  9S0S 950S 960  9S0S drdureg

‘uoin|d ylIomIua A\ U3 JO sauelsd ay3 WOty 911301q JO sasA[eue aqordootur uonodlyq ¢y xipuaddy

292



Y081 (430! 9Tyl eSL'l LT8'1 YLl 991 [4A! SLT L'l STL'1 ISLT  €CL'T  VIL'T HO

p61°0 1610 €510 6900  ¥900 8600 9900  SSO0  ¥LOO 800 1610 1810 L61°0 L61°0 )
8610  SPI'0  S6I'0  9TK0  I8TO  vIYO  TW90  TH90  ITH0  8¥0 9€°0 LIE0 8SE0  +LEO d
S9T9T  6bT9T  SOT9T  LET'9T  8€09T  SPI'OT  vpI'OT  98T°9T  #OI'9T  LOT'9T  6LT9T T9T9T IE9I 6IE9T  suopye)
€L6'T  SELT 9161 8Y9'T  €OLT €561  9v8'T  T6'I 1261 LT IW6'T S6T  SL6'T  6¥6'] |
LO00 €00 1100 9200  §100 €100  $TO0  LIO0 9200 8100 LTOO  +T0°0 1400 62070 eN
$00°0 L0000 €000 €100 1070 8000  L000  ¥00'0  S00'0 8000 1000 1100 +00°0 000 e}
80T  T60'T  TWO'T  6IST  LE9T  TO9T  TSLT  6LLT  €0ST  9IST 1061  €£€6'T 1961 1L6' 3
6v0'0  8¥00  9€0°0 7SO0 8900 6900  TY0'0  SSO0  IL00  IL00 1200  STO0 8200 1200 up
10Ty 00y ¥6T'v  0€S'€  T9€E  TTEE  bLEE  SKEE STEE  6TYE  08€€  PIEE 69€€  I€b'E X |
PISO  6SY0 990  S8TO0  LTO 1670  8€€0  TTEO YOO 6TT0  €HF0  10SO  10SO 86470 1L
650 SLYO  LESO  ¥ELO €460 LS80  HLO VPO 6V6'0 €580  $9S0  0SO IEK0  STHO v
SPOT  TEI'T  €L6T €161 L88T  TIST 81 SE8T  LTST 681 $90'C  SLOT 990C S8IIT alV
$S6'S 898°S  LTO9 L8090 €119 6819 919 $919  €LT9 119 SE6'S STE'S  PEE'S  T88'S 1S

SUIGAX0 77 JO SISE( ) U0 IB[NULIOJ [€IN)INI)S
86'L6  99°L6  6V'86  LL'L6 91'86 LI'66  PE86 9166 0166  10'L6 8566  £0'86 Lb'66 T8'L6 [eror
19'1 £€9°1 b9'1 191 0L’ £€9'1 s ST b9'1 LS'T 09°1 19T 091 951 OH
ST°0 €10 10 z0 ¥1°0 170 620 620 170 €20 €20 T0 €70 €20 1D°4=0
€0 €60 LT0 1o 710 81°0 z1o 010  ¥I°0 p1°0 SE0 €60 9€0  SE0 )
610 %10 610 170 870 70 £€9°0 £€9°0 o 90 SE0 I€0  S€0 90 d
61°6 90'8 10°6 6L 68 £5°6 16'8 $€°6 8€°6 € 6 $€6  LS6  8T6 oI
200 600 Y00 80°0 $0°0 00 80°0 900 600 90°0 600 800 €10 600 0N
200  ¥00 200 80°0 90°0 $0°0 00 200 €00 00 10°0 900 €00 100 (01%)
wy L N 8b'L 89 699 VL L 879 WL 16'L €6L  YI'S €08 03I
SE€0 ¥E0 970 65°0 0$°0 1570 SH°0 0¥'0 50 150 S1°0 81'0  0T0 SI0 OUI
¥8'6T  €I'IE 600 L8'ST  96WT  SLYT  98VT  €8VT  9LVT  86HT  60°ST  STYT T6WT 16T 024
€971 OISl 6LT1  SLEl  80ST  9THl  6b'El 09°€l  89%I 6Pl 98'El  Ov'El ISl TI'El [0V
90°Y 19°¢ e €T €T e LLT 99T 1S°C 98'T 99°¢ 80y TI't 0% 0LL
8€SE  TLVE  SI'9E I€LE  S6LE  €S8€  S6'LE LTSS SK'SE  TTLE  ¥89E  ST9E  IL9E  IL'SE 2018
9p€ 8LT 9LT 837 16€ 98¢ 9¢ 19¢ 81¢€ 203 0vE 0ee 8¢ 8IE sisk[euy
8S9L  8S9L  8S9L  06K9 069  06¥9  06¥9  06V9  06K9  06K9  9SOS  9SOS  9SOS  9SOS srdureg

‘(ponunuod) uoinfd YIoMIUS AN Y} JO sAIIUBIS oY) WO 9110Iq JO sasA[eur aqoidorot uondd[q 'y xipuaddy

293



€18l yegl 998’1 I6L'1 HO

6L1°0 8LT°0 S91°0 L81°0 D
961°0 ¥S1°0 201°0 0€2°0 |
08791 60791 61€91 LOE 9T suone)
SP6'1 €T6'1 $96'1 $96'1 |
L1070 10070 $70°0 6100 eN
£00°0 $00°0 L00°0 €00°0 €D
L60'T 6LT'1 LEO'T ST0°1 SN
1500 $$0°0 0S0°0 0S0°0 ul
v8TY 690 8Ty 6€Y 24
18%°0 870 8610 60S°0 IL
10¥°0 S0S°0 SSY0 LOY'0 N\4
S96'1 €L6'1 S01'C 0L0°C AllV
$€0'9 LT0'9 S68°S 0€6°'S 1S

SuUd3Ax0 ¢ JO sIse(q dY) uo de[nuLio} [eanjdnas
8L°L6 99°L6 01'86 86 [e10],
191 ¥9'1 99'[ 651 O™H
ST°0 €10 11°0 91°0 D°4=0
1€°0 1€°0 620 €€0 D
81°0 ST°0 01°0 70 |
206 006 v1°6 SI'6 o
S0°0 000 80°0 90°0 O%N
200 €00 £0°0 200 oe)
Se'y wy €Iy 80"t OSIN
9¢°0 €0 S€0 S€0 OUlN
Te0¢ €0°6¢ 6€°0¢ vL0¢ 024
6811 $STI 06'CI ! f§QYV
6L’ 8¢ €6'¢ 0" Q1L
TLse 96°6¢ 66't¢ TTse 01S
pse IS¢ 8pe LYE sisA[euy
8S9L 8S9L 8S9L 8S9L ddweg

‘(ponunuod) uoinfd YIoMIUS AN Y} JO sAIIUBIS oY) WO 9110Iq JO sasA[eur aqoidorot uondd[q 'y xipuaddy

294



201452616

Sresidur 1] August 2015
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Chugen’s University Department of Earth Sciences
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Lee A Groar

Mxept. of Earn & Ceean Seic
University of British Columlia
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Dear Angeliki,

Vanuiuver BCVAT (744 Permission i3 granted for your use of the following paper, published in the December
NADA 3 3 : : i - ; :

aga 2814 issue of The Canadign Mineralagisi, in your thesis at Dalhousie University

Wice “resident

Andrew M. MeDioald

Depmitment of Carth Seienaes Papoutsa, A. and Pe-Piper, G. (2014) Variation of REE-hydrothermal circulation in
Lawsntiar Universicy camplex shear zones: The Cobequid Highlands, ™~ ova Scotia. Canadian

Zdils DRSS Mineraiogia 52(6), 943 968.
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