
THESE TERMS GOVERN YOUR USE OF THIS DOCUMENT  
 

Your use of this Ontario Geological Survey document (the “Content”) is governed by the 
terms set out on this page (“Terms of Use”). By downloading this Content, you (the 

“User”) have accepted, and have agreed to be bound by, the Terms of Use. 
 

Content:  This Content is offered by the Province of Ontario’s Ministry of Northern Development and 
Mines (MNDM) as a public service, on an “as-is” basis. Recommendations and statements of opinion 
expressed in the Content are those of the author or authors and are not to be construed as statement of 
government policy. You are solely responsible for your use of the Content. You should not rely on the 
Content for legal advice nor as authoritative in your particular circumstances. Users should verify the 
accuracy and applicability of any Content before acting on it. MNDM does not guarantee, or make any 
warranty express or implied, that the Content is current, accurate, complete or reliable. MNDM is not 
responsible for any damage however caused, which results, directly or indirectly, from your use of the 
Content. MNDM assumes no legal liability or responsibility for the Content whatsoever. 
 
Links to Other Web Sites: This Content may contain links, to Web sites that are not operated by MNDM. 
Linked Web sites may not be available in French. MNDM neither endorses nor assumes any 
responsibility for the safety, accuracy or availability of linked Web sites or the information contained on 
them. The linked Web sites, their operation and content are the responsibility of the person or entity for 
which they were created or maintained (the “Owner”). Both your use of a linked Web site, and your right 
to use or reproduce information or materials from a linked Web site, are subject to the terms of use 
governing that particular Web site. Any comments or inquiries regarding a linked Web site must be 
directed to its Owner. 
 
Copyright:  Canadian and international intellectual property laws protect the Content. Unless otherwise 
indicated, copyright is held by the Queen’s Printer for Ontario. 
 
It is recommended that reference to the Content be made in the following form: <Author’s last name>, 
<Initials> <year of publication>. <Content title>; Ontario Geological Survey, <Content publication series 
and number>, <total number of pages>p. 
 
Use and Reproduction of Content: The Content may be used and reproduced only in accordance with 
applicable intellectual property laws.  Non-commercial use of unsubstantial excerpts of the Content is 
permitted provided that appropriate credit is given and Crown copyright is acknowledged. Any substantial 
reproduction of the Content or any commercial use of all or part of the Content is prohibited without the 
prior written permission of MNDM. Substantial reproduction includes the reproduction of any illustration or 
figure, such as, but not limited to graphs, charts and maps. Commercial use includes commercial 
distribution of the Content, the reproduction of multiple copies of the Content for any purpose whether or 
not commercial, use of the Content in commercial publications, and the creation of value-added products 
using the Content. 
 
Contact:   

FOR FURTHER 
INFORMATION ON PLEASE CONTACT: BY TELEPHONE: BY E-MAIL: 

The Reproduction of 
Content 

MNDM Publication 
Services 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

The Purchase of 
MNDM Publications 

MNDM Publication 
Sales 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

Crown Copyright Queen’s Printer Local: (416) 326-2678 
Toll Free: 1-800-668-9938 

(inside Canada,  
United States) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


LES CONDITIONS CI-DESSOUS RÉGISSENT L'UTILISATION DU PRÉSENT DOCUMENT.  
 

Votre utilisation de ce document de la Commission géologique de l'Ontario (le « contenu ») 
est régie par les conditions décrites sur cette page (« conditions d'utilisation »). En 

téléchargeant ce contenu, vous (l'« utilisateur ») signifiez que vous avez accepté d'être lié 
par les présentes conditions d'utilisation. 

 
Contenu : Ce contenu est offert en l'état comme service public par le ministère du Développement du Nord 
et des Mines (MDNM) de la province de l'Ontario. Les recommandations et les opinions exprimées dans le 
contenu sont celles de l'auteur ou des auteurs et ne doivent pas être interprétées comme des énoncés 
officiels de politique gouvernementale. Vous êtes entièrement responsable de l'utilisation que vous en faites. 
Le contenu ne constitue pas une source fiable de conseils juridiques et ne peut en aucun cas faire autorité 
dans votre situation particulière. Les utilisateurs sont tenus de vérifier l'exactitude et l'applicabilité de tout 
contenu avant de l'utiliser. Le MDNM n'offre aucune garantie expresse ou implicite relativement à la mise à 
jour, à l'exactitude, à l'intégralité ou à la fiabilité du contenu. Le MDNM ne peut être tenu responsable de tout 
dommage, quelle qu'en soit la cause, résultant directement ou indirectement de l'utilisation du contenu. Le 
MDNM n'assume aucune responsabilité légale de quelque nature que ce soit en ce qui a trait au contenu. 
 
Liens vers d'autres sites Web : Ce contenu peut comporter des liens vers des sites Web qui ne sont pas 
exploités par le MDNM. Certains de ces sites pourraient ne pas être offerts en français. Le MDNM se 
dégage de toute responsabilité quant à la sûreté, à l'exactitude ou à la disponibilité des sites Web ainsi reliés 
ou à l'information qu'ils contiennent. La responsabilité des sites Web ainsi reliés, de leur exploitation et de 
leur contenu incombe à la personne ou à l'entité pour lesquelles ils ont été créés ou sont entretenus (le 
« propriétaire »). Votre utilisation de ces sites Web ainsi que votre droit d'utiliser ou de reproduire leur 
contenu sont assujettis aux conditions d'utilisation propres à chacun de ces sites. Tout commentaire ou toute 
question concernant l'un de ces sites doivent être adressés au propriétaire du site. 
 
Droits d'auteur : Le contenu est protégé par les lois canadiennes et internationales sur la propriété 
intellectuelle. Sauf indication contraire, les droits d'auteurs appartiennent à l'Imprimeur de la Reine pour 
l'Ontario. 
Nous recommandons de faire paraître ainsi toute référence au contenu : nom de famille de l'auteur, initiales, 
année de publication, titre du document, Commission géologique de l'Ontario, série et numéro de 
publication, nombre de pages. 
 
Utilisation et reproduction du contenu : Le contenu ne peut être utilisé et reproduit qu'en conformité avec 
les lois sur la propriété intellectuelle applicables. L'utilisation de courts extraits du contenu à des fins non 
commerciales est autorisé, à condition de faire une mention de source appropriée reconnaissant les droits 
d'auteurs de la Couronne. Toute reproduction importante du contenu ou toute utilisation, en tout ou en partie, 
du contenu à des fins commerciales est interdite sans l'autorisation écrite préalable du MDNM. Une 
reproduction jugée importante comprend la reproduction de toute illustration ou figure comme les 
graphiques, les diagrammes, les cartes, etc. L'utilisation commerciale comprend la distribution du contenu à 
des fins commerciales, la reproduction de copies multiples du contenu à des fins commerciales ou non, 
l'utilisation du contenu dans des publications commerciales et la création de produits à valeur ajoutée à l'aide 
du contenu. 
 
Renseignements :   

POUR PLUS DE 
RENSEIGNEMENTS SUR VEUILLEZ VOUS 

ADRESSER À : 
PAR TÉLÉPHONE : PAR COURRIEL :  

la reproduction du 
contenu 

Services de 
publication du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

l'achat des 
publications du MDNM 

Vente de publications 
du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

les droits d'auteurs de 
la Couronne 

Imprimeur de la 
Reine 

Local : 416 326-2678 
Numéro sans frais : 1 800 668-9938 

(au Canada et aux  
États-Unis) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


.Jdins:il E/14 
15'

MARGINAL NOTES

INTRODUCTION

The surficial materials ot the Burk's Falls (NTS 31 L/11) map 
area were mapped during the 1 988 field season . The South Riv 
er (NTS 31 E/14) map area to the north was also mapped at this 
time. Adjacent areas to the west and southwest previously 
mapped include the Magnetawan (NTS 31 E/1 2), Orrville {NTS 
31 E/5), Key Harbour (NTS 41 H/15) and Pointe au Baril Station- 
Naiscoot River (NFS 41 H/9, 10) map areas (Kor 1987), and the 
Parry Sound (NTS 41 H,'7. 8) and Lake Joseph-Sans Souci (NTS 
31 E/4 and A' H/1) map areas (Kor and Miller 1987a, 1987b). 
Derailed mapping of the surficial deposits north (Harrison 1972) , 
east, in Algonquin arov:ncial Park (Ford and Geddes 1986) , and 
south of the study area (Sharpe 1978} were completed pre 
viously. Reconnaissance physiographic studies of the region 
(Chapman 1975; Chapman and Putnam 1984; Mollard 1981) 
and studies of the glacial and postglacial Huron basin stages 
(e.g., Goldthwait 1910: Antevs 1925; Kaszycki 1987; Larson 
1987; Noble and Phillips 1988) supplement the published maps.

Mfifipinn involved the interpretation of 1:15 84C scale air- 
photos supplemented by the examination of natural sections 
(lakeshore and creek bank exposures), man-made sections 
(roadcuts, sand and gravel pits) , test pits and hand-augerod 
cores. Highways 11, 518 and 520, and numerous township 
roads provide access lo the western portion of the map area 
Logging, cottage and park access roads provide limited accer/-. 
to the remainder of the map area, necessitating reliance on air 
photo interpretation.

The authors wish to acknowledge the able field assistance ol 
Karen Austin and Leigh Austin, and the administrative assis 
tance of the Ontario Ministry of Natural Resources district staff in 
Gravenhurst.

BEDROCK GKOLOGY

The Burk's Fa. Is area is underlain by strongly foliated, gne ; ssic 
and migmatite rocks of Precambrian (Middle Proterozoic) age 
which form part of the Central Gneiss Belt of the Grenville Prov 
ince. a structural subdivision of the Canadian Shield (Wynne- 
Edwards 1972). This belt has been subdivided into a number of 
domains and subdomains with distinctive lilhologicol , metamor 
phic and structural characteristics (Davidson and Morgan 1981 ; 
Davidson et al. 1S82; Culshaw ct al. 1983}. The juxtaposition of 
the domains and subdomains are considered to have occurred 
during deep-seated northwesterly directed ductile thrusting be 
tween about 1 1 GO and 1030 Ma (Davidson et aL 1902; van Bree- 
man et al. 1986).

The Burk's Falls map sheet encompasses portions of the 
Kiosk domain (in the northern half) and the Novar and McCraney 
subdomains of the Algonquin domain (in thn sou t hen i half) . The 
Kiosk domain is characterized by alternating zones of amphibo 
lite facies gneiss and hypersthene-bearing granulite developed 
from highly flattened plutonic rocks (Davidson et ol. 1 982} . The 
metasedimen:ary-denved gneisses include graphite- and silli- 
manite-bearing varieties (Culshaw et al. 1983); a graphite de 
posit in Butt Township ^s on example of one such voi icty (Garland 
1987) . The weakly structured Powassan batholith, a iriKnpiuton- 
ic body of quartz monzonite to monzonite composition, occurs 
in the northwestern portion of the map area, within the Kiosk 
domain (Dnvidson and Morgan 1981).

The southern boundary of the Kiosk domain is marked by a 
largely tifinsittonal change lo a leys regular structural trend and 
higher metamorphic grad^ (granulite facies) in the Algonquin 
domain (Davidson and Morgan 1981). The Novar subdomain is 
characterized by a high proportion of arthogneissic rocks, rancj- 
;ng widely in composition. The McCraney subdomain is domi 
nated by quartzofeldspathic gneisses of sedimentary origin (Da 
vidson and Morgan

QUATERNARY (,l-X)IXKi\

The direction of the last [Late Wisconsinan) glacial advance over 
the region is south-southwest. In the Burk's Falls area, ice flow 
indicators, primarily striae, range between 166" azimuth and 
209" azimuth, averaging 1U5" azimuth. Chattermarks and ce- 
moulded bedrock forms (rock drumlins. whalebacks) also hdi 
cate ice direction. The region WHS cJHylat;ialHd between cioout 
1 1 bOO years BP (the approximate date of the opening of glacial 
Lake Algoncuin's Fenelon Falls outlet to the south) and about 
10 200 years BP (the opening of outlets in Ihe North Bay area to
the north) (Fschman and Karrow 1 985) . The wHstnrn portions of

the map area were inundated by glacial Lake Algonquin during 
deglaciation.

Veillette (1986} suggested that in the Abitibi-Timiskaming 
ama the Lnurentide Ice Kneel was subdivided into two lobes dur 
ing deglaciation, with a major north-south suture zone aloruj the 
nresent Highway 1 1 corridor. Great vo'umes of ice-contact and 
g;.:nofluvial sediments were deposited along this suture zone. 
The:.- were subsequently partly buried by glaciolacustrine sedi 
ments u (i nosited in glacial Lake Algonquin and post-Algonquin 
lake pM: - ice retreated beyond the Algonqum Highlands 
Morthof thestu... - rta about 10 200 to 10 000 years BP, uncov 
ering lower level OIUIL.. '-nnnels to the east (irschman and Kar 
row 1 985) . Glacial Lake Aiy^ ln drained rapidly from the Main 
Algonquin level through the Geriesui. ' cossmill outlets, form 
ing lower la:e Aigonquiri watf^r plhn^s, l tit.. -^ripped lu t!lf 
Hough phase in the Georgian Bay basir with the upu ' ^ the 
North Bay outlet. This exposed the map a r t,ft subaerial! 1/ tur . 
fust time since deglaciation.

The map area can be divided into two physiographic units: 
1 ) a gently rolling , low relief terrain dominated by relatively th'ck 
accumulations cf sediment, in the western one-third of the map 
area; and 2) a rugged area of moderate to high relief incised by 
deep, narrow valleys, in the eastern two- thirds of the map a; ea, 
The distribution and thickness of glacial drift varies greatly within 
these units. The low relief terrain is underlain by thick complexes 
of ice-contact and ylaciulcicuslrine seorneritb wfrch effectively 
mask the character of the underlying bedrock topography. Drift- 
covered bedrock knolls occasionally protrude from this sedi 
mentary blanket. The rugged bedrock terrain, and generally all 
areas atjr.wB 405 rri Rlevatinn, consist of fixtfinsive bedrock-drift 
complex and areas ol thick (^1 m) till. The till in these areas 
generally does not mask the character of the underlying bedrock 
topography, though extensive bedrock exposure is not com 
mon. Ihe narrow bedrock valleys often contain thick accumula 
tions of ice-contact and glaciofluvial sand and gravel.

HKDROCK-DUirr COIMIM,! A

Tilt.- m iip area is dominated by bedrock drift complex (map unit 
2i. Bedrock outer tips frequently pro'rude from the thin (-^1 m) 
mantle ol drift, but seldom occur m PI rruippiible scHie (unit 1), 
Till is "he primary surficial material in this complex (unit 2a) . The 
till is generally loose and stony, with a grey sand matrix. Depres 
sions in the bedrock topography often contain thin deposits of 
ice-contact stratified drift, glaciofluvial outwash and glaciolacus 
trine sediments (unit 2b) . The extensive, dense vegetation cov 
er in the eastern upland areas make interpretation of the airpho 
tos difficult. Units 2a and 2b are differentiated on the basis ot 
vegetation density and type, and topographic location. Small. 
deep pockets of sediment also occur throughout the bedrock- 
drift complex.

Til, I.

Till is the dominant deposit in the Burk's Falls area. A thin lil! 
mantle dominates the eastern upland area (unit 2a) , but thicker 
deposits (unit 3) occur in bedrock saddles, leeward positions 
and under glaciolacustrine deposits. A single till sheet with two 
distinct facies is recognized. The dominant facies is bluish grey, 
loose, stony (10 to 30 percent clasts by volume) and has a 
sandy matrix. Sandy lenses and stringers occur throughout the 
till, particularly in association with larger clnsts and at the drift- 
bedrock interface. Occasionally, a more compact, clast-poor 
(^:1 0 percent by volume) , slightly fissile till facies was observed 
on the stoss (up-ice) sides of bedrock walls. Bullet-shaped 
clasts and stringers of sorted sands are common in this facies. 
The till was deposited by melt out from a debns-rich basal zone 
under stagnant ice conditions (Shaw 1982). Deposition by 
lodgement may have been a factor in the formation of the clast- 
poor till facies. Supraglac'al and flow till facies are also present 
as a minor component of the till sheet. The tills are commonly 
deeply weathered.

ICK-CONTACT SEDIMKNTS

Ice-contact deposits (unit 4) occur in abundance in structurally 
controlled bedrock valleys in the eastern uplands, and beneath 
glaciolacustrine sediments in the low-lying western portions of 
the area. In the bedrock valleys, small kame mounds of strati 
fied sand and gravel are associated with short, narrow, steep- 
sided eskers which often occur in braided complexes with inter 
vening kettles (unit 4a). The eskers are composed of gravelly 
sand with a high boulder content. Where the bedrock valleys 
broaden and/or terminate, small terraced fans of sand and grav 
el often mark the abrupt loss of energy of the depositional wa 
ters. Near Larson Lake, an extensive kettled topography attests 
to ice-block melting, In the interpretation of airphotos, the ice 
contact deposits are differentiated from related glaciofluvial out 
wash deposits by their hummocky topography and dense vege 
tation pattern.

Ice-contact subaquatic outwash fan deposits (unit 4b), usu 
ally overlain by deltaic sand and gravel and fine-grained glaciola 
custrine sediments, were identified in shallow basins along the 
Hignway 11 corridor. The sed ; ments consist of laminated silts, 
sands and fine gravels, commonly deformed by loading and de-
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RECENT

ORGANIC DEPOSITS; peat. muck, marshlands

ALLUVIUM: sand, silt, organics, mjck

GLACIOLACUSTRINE DEPOSITS: sand, silt, clay 
6 Unsubd.videc
6a Deltaic, valley fill, nearshore: sand, gravel 
6b Prodeltaic, lakebottom: silt, clay; laminated, 

rhythmically bedded to massive

GLACIOFLUVIAL OUTWASH DEPOSITS: outwash and 
valley fill; sand and gravel

ICE-CONTACT DEPOSITS: leeward and valley fill 
(variable)
UnsubdivideC

4a Eskers. kames, valley fill, hummock mounds; 
sand, gravel, till
Subaquatic outwash fan deposits; sand, grav 
el, minor silt and clay
Ice-contact sediments overlain by :*1 m glacio 
lacustrine sediments; sand, gravel, with sill, 
clay and sand cap

TILL: generally >^ m thick; leeside and melt-out 
till: loose, stony sand matrix; minor supragla 
cial and lodgement till: compact, clast-poor, 
silty sand matrix

HFDROCK-DniFT COMPLEX: thin, discontinuous 
drift; v50 percent cover; local pockets of 
deep drift

2 Unsubdiviaed
2a Ml
2o Stratified sediment cover: gravel, sand, silt 

and clay (glaciofluvial and glaciolacustrine ori 
gin)

watering, with associated massive sand and diamict flows. They 
are believed to have been deposited subglacial^ or near the ice 
margin by glacial meltwaters debouching into glacial Lake Al- 
gonquin (see Rust and Ro-nanelli 1975; Rust 1977 for discus 
sions regard'ng subaquatic outwash). Glaciolacustrine sedi 
mentation in Lake Algonquin subsequently draped the fan sedi 
ments. The subaquatic fan deposits may be quite extensive be 
neath this glaciolacustrine cover, but the lack of topographic 
and tonal expression of these deposits on airphotos makes it 
difficult to estimate their true extent. Subaquatic fan deposits 
are identified where extraction operations have excavatec 
through the upper glaciolacustrine cover (unit 4c).

GLACIOFLUVIAL SEDIMENTS

Glaciofluvial outwash deposits (unit 5), primarily medium- to 
coarse-g rained sand and minor gravel, occur in abundance 
along the bedrock valley systems in the eastern upland area. 
They are associated with ice-contact deposits, and are distin 
guished from them by their relat-vely flat surface and open vege 
tation cover. The outwash may be punctuated by kettles and 
occasions lv display small terraced fans at their southern extre 
mities where a broadening of the enclosing bedrock valleys 
caused a loss of competency of the depositional waters. The 
sediments represent proglacial meltwater channels active dur 
ing the retreat of tho glac.er to the northeast.

GLACIOLACUSTRINE SEDIMENTS

The western one-third of the map area is dominated by gently

rolling lowland terrain composed of sand, silt and clay of glacio 
lacustrine origin (unit G). These are commonly confined bybed- 
rock uplands and generally occur below about 405 m the upper 
projected limit of the Main Algonquin lake phase in the area 
(Harrison 1972, Figure 16). Glaciolacustrine sediments are sub 
divided into; 1) nearshore and deltaic sand with miner gravel 
(unii 6a); and 2) offshore silt and clay (unit Gb). Sections within 
deltaic deposits exhibit planar-, ripple- and cross-laminatod 
sand and fine gravel, usually flat-lying to gently dipping to the 
south and southwest. The upper surfaces of these deposits usu- 
aily lie betow the expected Main Algonquin level, as do a number 
of m nor wave-cut terraces which occur between 340 m and 
370 m elevation. Those features may be interpreted to repre 
sent post-Algonquin regressional lake levels (Harrison 1972}, 
although a number of workers (e.g., Larson 1987; Kaszycki 
1985} contend that glacial Lake Algonquin persisted through Hie 
lower Genesee and Fossmill outlet stages, and was only termi 
nated by the final drop to the Hough low stage upon deglaciation 
ci the substantially lower North R^y outlet.

Glaciolacustrine fine-grained deposits, primarily grey silt 
and red clay rhythmites. occur sporadically in depressions in the 
glaciolacustrine basin area. Up to -100 rhythmites were noted in 
the Doe Lake basin, though less than 100 rhythmites are mote 
commonly encountered at any one site. Antevs (1925) de 
scribes a 5.G m section near Burk's falls which contains almost 
660 rhylhmiles. Antevs (1925) and Sharpe (1978} contend that 
the rhythmites represent annual varve deposition, indicating a 
chronology of about BOO years for glacial Lake Algonquin. The 
rhythmic sequences commonly grade upwards to a greyish-red, 
massive, blocky silt-clay. These fine-grainfid sediments are oc 

casionally folded and faulted. A thin unit of planar to ripple-lami 
nated sand and fine gravel generally caps the fine-grainec se 
quence. The silts and clays represent distal and quiescent lake 
conditions during the Main Algonqu.n and ear'y pcst-Algonqu^n 
phases.

RECENT DEPOSITS

Extensive alluvial deposits (unit 7) occur along the Magnetawan 
and North Magnetawan rivers, and along minor river and creek 
valleys where o;'cer glacial deposits were available far rework 
ing. Accumulations of organic debris (unit 8) occur in broad de 
pressions on the glaciolacustrine deposits in the western low- 
lancs, and in innumerable small bedrock depressions and linea 
ments in the eastern uplands. Modern lacustrine deposits, such 
as beaches and other wave-reworkec sed-ments, were not 
noted in mappable quantities.

ECONOMIC GEOLOGY

Quality aggregate deposits are abundant in the area, with nu 
merous sand and gravel pits in the Highway 11 corridor. These 
operations generally exploit ice-contact (subaquatic outwash 
fans and small kames) and glaciolacustrine delta deposits. Ice- 
contact deposits contain fine-grained and oversize material that 
limit quality and pose processing restrictions. The occurrence of 
numerous bedrock exposures throughout the ice-contact and 
glaciolacustrine deposits hampers operations and makes it diffi 
cult to calculate reserves. !t is likely that more extensive ice- 
contact deposits occur beneath the glaciolacustrine cover in the

15'
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western part of the map area. The loose, stony, sand till 'S a 
source of local bcxrow material or granjlar base in areas of lim 
ited drift.
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SYMBOLS
Geologic boundary 
(approx.mate)

Glacial striae

Drumlin

Esker

Kettle

Abandoned 
(raised) beach

Gravel pit

BEDROCK; ridges, knobs; ~^5Q percent exposure; 
thin, discontinuous drift, with local pockets of 
deep drift; unsubdivided granitic to mafic mig 
matite and gneiss

' in ca.?e ci multiple morniicr:.,, r fie order d we modifiers indicates the 
abundance ot the material types within the may unit; e.g., 2ba: strati 
fied sediment mote abundant than till
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