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ARBTRACT

Seoslogy wmapping was garried out with some detail
en a scals of 1% = 400%; the arsa uwnder study is coufined
within the L.H D, « I, Wb, « RB » %3 Fraser Brouk
Waterasheds, The complets avea is underlsin by sediments

of the Canse Group which iz mads up entirely of unone

marine siltstones and sandstonss, Within the map area

Fferent and separate lithologis rock units were

fdantif wiich all form

componsnts of a wmodervetely folded gpeologic structure,

2,

nave

i3]
E.f

egional HHE-BE8W strike which only wvardies from

this direction in the BW corner of the map sres, It i

i

suggested thet this variation is & result of & major

normal faclt which brisngs the veunger Canse zadiments

@

into contact with the older Horton rocks Iving to the

%

west of the fiep aveas,

Rocks of wide wariation in lithology were shserved
to suterep in the ares. The sediments rangsd from a bhrick
red shale unit to. s highly guaritzitic sandstome with
ienses of auartzite, which appeared to be the result of
gither precipitation or Fusion of a purs sandstone, In
all, the unils werse compossd of shaleg, siltsionss and
sandetonse, and the contscts between anvy of these units

ware usaally very sharp asd Jdistinet.

From ihe bedding and ¢leavage reletionships abe

x

served iz oune of the silistone units it was concluded



LR
that the beds are right side up and the pesiticn of the
syneline with respect to that station confirmed continuity

aof sedimentation of the seotion,

Estimated thicknenses of units vary from about
700 for the thickest silistone unit to sbout 58¢' for
the brick red shale unii,

Falding in the aren heas results
R

&
f"i

4 dim & central
Apticiine which ftransversss through the center of the

watershed and trewds in a2 BE divection. This wmain

]

enticline iz flauked on the EF by the fGresnfield syne
cline and on ths HW by the Archibald syneiime beth
which parsllel the Central snticline,

Hone of the mepable lithelogic unita appear to have
a prowizing water baaring poténtial grester than that
roguired Tor a small domestiec eor farm supply. Porosity

a

is wery ilow sud any permeablility is probably secondary;
resulting fyrow the feow Jjoint systams observed and the
wall delined cleavage pattern which paraliels the badding
in most of the aves,

& short pump test at the weir site indicated

V’i’;

tiransmiasibility of about 330 gpd/1t, vepresenting the
hydraniic conductivity of one of the ziltctons unitz.
Chemival apalysss of walteyr samples cellscied at
varxm # points throughout ths watershed area indicate a
goad guality of water. The SAR and 85?7, boih belng below

#aQy can be used inm conjunction with the content of other



£
L

chenical constitusats to classify the water as to its

suitability for drrigation purpsses. The low values of

the 58P and SAR indicate that the water will most likely

be clasgsed as an exsellent guallty of water for irrigation,



IRTRODUCTION

The detailed gedslegical survey of the rock units
within the Fraser Brook Watershed was sarried out in an
attempt to lsarn the characisr of the deposits, both
lithologic end mineralegic, and the possible relation
between the structure of the basin and its influence an
the groundwater fiow system.

Az part of NHowva Scotia’s condtribution so the I.H.D.
program in Canada, the Fraser Brook Watershed was choosen
to represent the geohydrologiecal characters of the Salmon
Biver watershsd and the Truro ares in general., This
report is an attempt to dnvestigate the geology as an
approach to understanding the geolegical environment of
the area and its likely influence on the grousdwater
regimes of this drainage bssin.

This report is meinly confined to the bedrock
geology of the ares and also covars a brief reconnaissance
of the groundwater chemistry of both the surficial and
badrock ageifers am the surface water,

It is hoped that this basic introduction intoe ths
geohydrology of the watershed will initiate further study
aund also be of some value to vhoevar pursces the subject
in greater detail,

In srder to properly sarry out 2 hydrogeslogical

assessment of & basin the geology should be sufficiently
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fTeamiliar fo ensure o roeliable sstimate of the "tighitness®
or ®leakingss® of the hydrologic unit. With close
groiogle sontrel a weasure sf the amount of walter spe
tering and leaving the basin as groundwater can be
estimated eithar by using & modsl of the basin or by
instrusenting end basing the estimate ow Lield

measurementz.,

g Aresl Emtent: Drainage

The F.H.D. ¥Watershed st Fraser Brook is Incated

in the Hermony and Tam sast of
Trurs. The location of {the welrjsite iz at Longituds

£3°10'6%; Latitude A5°5F36%, VUeing the National Topo-

graphic Beries, the location can bs L BE
1ieBebrA-BleJ=-KE,
Iin nature and size the Fraser Brock Watershed

iz a small zomponent of the Salmon River Watershed come~

s

plex which has a drainage area of about 140 sovare miles
shove the bridge and gauging statiosn at Murray Village.
The drainage area of the Frase Brook Basin being 3.%
syuare wmiles, with draisapge northward and emptying inte
Christie Drook which ultimately discharges iunte ihe
Salmon River above the gauging station and about ¥ mile
helow the brddge at Valley Village.

The drainage sysitem in the basin forms s well

defined dendritic pattern which oults into bedrock in most
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e the ilower basine Thae strsam beds in

the upper hal? of the basin are composed of looss bouldavs

i

E -4 1y s
Phieinl oowear, Als

55'.‘

and gravel W

E

which 12 mainly coniributed in the boltem poriiscs of

the wanip duaring 4y

o L .
% ght perieds,

£
o

RBetief withip the wadterahed reaches about 110

feet, The lewest peint of land is at ihe welr site ppd

iz about 340 feel above zesn lewel, From bers Lareed

% & g e . ) ) « E
of 3G feet above soan level st

woint on the sxtrsme seutlk limit of the dra

Topography within the waterasd

te roliing. Two wm which resunlt from the

badrock structare, NE~3YW ascoeunt for much of

thae rolling

L
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Being the catagory

which have devaloped

Bach Sasocl

an the

eontain Associal

wn

%

snd dneludes groups of soeils
seme Biund of parent matevisli.

as and/or

GLBESas

which differ only in draisage chavactieristics asd texiural

properiies respectively.

ars onlled

The

B &

o thrss main

aails mapped

the Harmony, lendenderry and Hsbart Asssciations.

The most prominent soeil in the watershed is

gﬁ-
v

BES

ﬁ

clns ied

seribed a8 & brown gravelly

ol &

vontent rang:

fram the under.

stonas. Drabags

Avsording to the

and Smith, 13%8) the st

naunsaily so a2 to make

larmony APSoola

ilght brows gravelly sasndy

2,

+ is

fon. It iz hast des

sandy lossm with variations

slay Loam. The gravel
e F g, . .
te Ths pareant

vavelly elay lomwm ti1l derdved

0

giliste

i type is

‘J‘fu ;r«.‘?“ ‘

able for sgrie

them wnsuit

O the South east ldwit of the watershed is an
lazaiiied as a poorly drained assceiaite
rmony Asseciates. This scil exhibite desply
leached layers and siougly motiled prefiles. Its
parent materiasl is similar to that of ths Harmony

o o A Ty
& mmall sraa of the
dads 4w P T E TR | v
HRGR 38 Ccovered @Y Bala DL

watershed on the

the Londenderry Assosiation,
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Thegs suils are described s Llight browsn clay loam ovey

brows olay lossm. Their parvent meterial is purplish

Boils derived from water deposited materials,

consisting of gravel and cobblestones, sre found in a

swmall ares on the extreme south limit of the watershed,

These soeils are glsssed as the Hebert Assecoistion and

5
£

ronsist of brown gravelly saody loam ovey
brown Stony sandy lesm. This Association is mads ap of
wall developed podsods whiech are very well or sxcesslvely

dirained,

goile sre oulitivated to soms sxient

and are besi suited for orops of graim, hay sund vegstables

1

A forsst inventory of the woodlands within the
watershed was cavrisd out by the Department of Launds and
Forests of Nova Scotia during the sarly spring of 1966,

The topics included in the gensral ¥Hova Scotia Fovest

*zm
?:%
¥

Tavenitcry"® wsre all considered when mapping lhe
Brook Watersbed. A forest type map wes preparsd on a
sente of 1 iwnch te 20 chains (1Y = 1320%'). Owver 30
miles of cvuise lines were surveyved, measuring trees in
61 meres of the watershed and giving a 2% sample of the

B RB e



aof the {forest cever. 1o
Closurs; 3. Height; &4, Age; and 3, Nonm forest land,
Species vomposition was subdivided inte J main

aroas: 1. Softwooed land: 2. Herdwoed landy and

RS
£

Mined wood lawnd. Softwood land is classed as that land
with less than 25% bardwood by wolume. The survey vo-
voaled thet 58.6% or 9.33 sguars wmiles of the watershed
ares is coversd by softwond lsad; with spruce and iy
the twe types of softwosd present in any sgigniflcant
amoants.

Hardwood Land is olassed as that lend wiith more
than 75% hardwood or less than 5% seftwosd by volmse.
The survey showed that 2. 3% sr 0.3 sguare wile of the

drainage basin iz covered wiih heardwood landé.

Apw arss that contains betwesn 26% s 74% hardwood

by wolume is classed as About 25.4%
or 1.0 sguare mile of the watershed is classifled as
mixed wood lands.

A volume compilation was done on the baslis of

softwood and bardwood ounly., A5 a

"

volums iz iz sofiweed spscies and 22.4% in hardweod species.
The topic of Crown Clesure was subdivided inte 3

@

closses depsnding on the per cent ol crown slosure.

These wenswurements heing teken from sreal photographs
Head E o2 W
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Forest types were alse subdivided into five
maln belght classes. The smallest class being 15 feet
wr lese in helght wherveas the highest class includsd
trees 51 feel owr higher,

Five age classes ware used to group trees inte
roughly the same growilh stage. Bach class interval bhas
& length of 20 yvears, the sldest class bheing thoss trses
which ara batween 81 and 100 vears of age.

Now forest lamd, the fifth tepic somnsidered, was
subdivided imte 3 esrea, which sovered 8,7% or .35 Fguary
miie of the watershed. The largest ares mapped was
classed ag sgriculitural or clesred land, Six per cent
or 0.5% esguare mile of the watershed fell into this
eiagsification. The mext largest eres was classed as
aglders and brush which coversd 1.6% or about 0.07 sguares
milie of ths dralipage basine. The third slazs of non
forest land was blueberry land which sovered about 0.04
vare mile o¥ l.1% of the watershed, This area is
confined entirely to the South extremity of the watsre
shed and averlies the Hebert Assccilsation of soils, which

i® derived frow the uunderliyving ive contagt de

sand and gravel.
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Fraser's Brook I.H.D. Watershed No. 1 Forest Type Volume Summary.

Area Vol./Acre Total Vbi; for

Type Acres Species‘ Cords Type - Cords
s3CC 899 Softwood 110.8 9,709.2
Hardwood o3 - 269.7
s2CC 171 Softwood 4.6 S 786.6
Hardwood Lo 68
S3BB 71 Softwood 1.8 18
S2BB 138 Softwood 1.5 207,00
Hardwood .05 6.9
S1BB 5k Softwood .3 16.2
S1AA 82 Softwood .02 1.6
Hardwood .01 .8
S2AA 50 Softwood .03 1.5
S3AA 3 No Tally
S1BC 2 Softwood 1.1 242
S1CD 14 Softwood 2.5 35.0
S3CD 26 " Softwood 6.3 - 163.8
S2BC 3 Softwood 1.0 3.0
s1CC L No Tally |
Total 1,517 Softwood 11,053.9
Hardwood 345.8
H1BB L Hardwood 1.0 4,0
H2CC 20 Hardwood 5.1 102.0
Softwood W25 5.0
H1CD 65 Hardwood 2.9 . 188.5
Softwood 2 , 13.0
H2CD 72 Hardwood 11.3 813.6
Softwood o2 4.4
H3DD T 20 Hardwood 10.1 202.0
H3CD 18 Hardwood 11.4 205.2
Softwood .3 5.4
Total 199 Hardwood 1,515.3

Softwood 37.8




Total Vol. for

Typs Area Species
Acres Cords Type - Cords

MIAA 6 Hardwood O - | 6
Softwood Lol o2

M2BB 8 Softwood 1.5 12,0
Hardwood .5 L,0

MICC 13 Hardwood 3.0 39.0
Softwood 2.0 - 26.0

M2CC 31 Softwood 3.3 102.3
Hardwood 2.7 83.7 -

MICD 133 Hardwood 1.3 172.9
Softwood - 1.0 133.0

M2CD L7l Softwood 2.6 1224.6
Hardwood 2.5 ll77.5

M3CD 5 Softwood 2.0 10,07
Hardwood .0l 2.0

Total 667 Softwood 1508.5
Hardwood 1,479.7

Agriculture 150 No

Blueberry 30 No

Alder's 22 No

Mill Site 2

Total 204

Total

(A11 Types) 2587 Softwood 12,600.2
Hardwood

3,340.8




Fraser's Brook I.H.,B, Watershed No, 1 Forest Cover Summary by Diameter Group.

No,Trees Total No. Total No. of Tree Volume Total Total Volumé

Species  D.B.H. Per Acre of Trees Percent of Block Per Acre Volume Percent of Block Volume

Total Cords Cords '

oftwood L 24,6 58,621 17.60 .248 590,98 3.69
5 26.8 63,864 19.10 .536 1,274.90 7.97

6 25.1 59,813 17.90 .852 2,030.31 12.68

7 12.7 30,264 9.10 767 1,827.76 11.42

8 11.9 28,357 8.50 .927 2,209.04 13.82

9 5.2 12,391 3.70 .550 1,310.65 8.19

10 3.5 8,340 2.50 Q7100 1,122.39 7.01

11 1.1 2,621 .80 .182 433.70 271

12 1.4 3,336 1. 00 .307 762.28 b,76

13 0.3 VAT, .20 .068 162.04 ' 1.01

14 0.5 1,191 ) .163 388.42 2.43

15 0.2 476 .12 .058 138.21 .86

16 0.06 143 .04 .030 7149 A5

17 0.02 iy .02 .009 21.44 A3

18 0.05 119 .04 .029 69.10 43

ub-Total 270,297 81.02 12,412.71 77 .56
rdwood L L.l 9,770 2.90 042 100.09 62
5 5.6 13,345 4,00 J12 - 266.90 1.67

6 5.5 13,107 3.90 .185 440.86 2.75

7 4.0 9,532 2.90 .217 517.11 3.23

8 3.4 8,102 2.40 .266 633.88 3.96

9 1.5 3,575 1.10 156 371.75 2.32

10 1.4 3,336 1.00 194 L62.30 2.89

11 0.2 L6 .10 .057 135.83 0.85

12 0.6 1,430 40 ‘ .119 283.58 1.77

13 0.1 238 .07 .036 85.79 0.54

14 0.2 W77 .10 .065 154.90 .97

15 0.0k 95 .03 _.013 30.98 .19

16 0.09 214 .06 .037 88.17 .55

17 0.02 48 .02 .009 21.45 .13
sub-Total 63,745 18.98 3,593.59 2244
srand Total 334,042 100.00 16,006.30 100.00
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Drift materisl making up the bulk of the surficial
daposits within the watarshed arse of three maln clasaie
Ficationst Jesecontzet materiel; Sandy 111l and Clay
3411, Tws other matesrials, wwamp and bog and racent
piluvivem, cover oply a minor porticn of the area, the
two together smount to about 5.6% of the drainage basin
fY a8,

@

The non-stratified drifit depositis or 111 within

the drainsge basip may be diwvi o twe madn

Clay till end Sandy $ill, A reddish brews clay $i1l with
boulders of various sizes, covers msboui 15% of the
drafinage aren. The majer 2411 wnit, a reddish brown

zundy $1ii1l, sovers about 79% of the basin, This sandy

5,

211l cemponent Is of a grasular texturs and clusely
rezemblas the bedrock in both colowr aund composition.
The soil grain properties, or ithe propsriies of the
iamdividusi greins of which the seil iz composed, of fthe

sandy till uwnii arve ddsnitical to iths seoll grain pro-

of the gilitstone and sandstons units making wp
the badrosok geclogy. It follows that the sowures or
parent material is wmost likely to be the bedrock very
makr oy within the walershed area,

Giacial TALY is composed of meterial deposited

by & glacier withont subseguent itransportation by water.



id.

Since larges masses of moving lce are able to caryy
wmaterials o¢f all sises with equal sase, ftypical £ill is
& aeteregensous wmixturs of seil and resk fragments
varying in size Trom that of boulders te thet of clay.
A €411 with 2 large content of vlay will have a
sohesive sirengil that bholds a mass of the material to-
gether when imsersed in water or moulded ints a ball

shape., A field szaminatiou of this sandy 111 nnit

revealed thai the ebbesive value was very low indicvating
& miner content of clav.
Field sbsorvation of the clay $411 unit indicated

a relatively high cobesive wvalus., Alss the abundance

of pebble

in the material were mparsel
the major portien of the Lil)l being made up of silt and
clay components., The maln criterien ussd in the field
to distingoelish belween the clay €111 amd the sandy i1l
If the

was Geailed

The bulk of the surficial deposits within the
Fraser Breok Watershed are of that granular patuve which
are faveourable for a high rate of infiltration of pre-
cipitation and surface water to ths groundwater table.

Dvar 81% of the swriface area is covered with o sand and

&=

]

gravel material which should allevw & high rats of ra-

charge to the groundwater flow systen within the basin,
& FH
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as of tezt hoeles drilled asrosge the watars

ao

A sery

shoed indicates that the drift cover wardles 4ivn thichness

from about 5 feel to eover 3% faets, Driiling also re-

&
S

voaled that & thin santle of L4111, between ¥ snd 10 fest
thiiek, covers mest of the basin, The doepest cover is
found on the Scuth Bast side of the basin and in the
sntrems Horihwest pertion. In the Boutheasi segment

&

# test hole indicated 16 feet of sandy til

il

i Y gt o
overlyi:

foi
5

#

the same thickuess of oley till., A fLest bhole drillied
in the ¥-¥ segmont revealed 10 feet of gandy till over~
iwing 33 feet ef slay tiil asnd beunlders. These wers
the guly srsas where the two types of 11l were found
to geeur togsther, ALl other test holes showed ithat

the sandy 2211 axitewded down to bsdrock and formed the

iy drift cover iln those &aroeas.

BEDROCE GEOQLOGY
Amtraduction

Tha zesoelogy of the Trarco-Frazer Brosk srea con-
sisty entirely eof sedimeniary rook uniis composed mainly

te of

e

ot terrestisl sediments., Major lithologic un
Carboniferous age and Mesowmale age mould the geslegy of
the area, Rocks represeniing the Horten Group, of

&
X

v Mississippian ags, the Cansoe Group of Upper Mis-

e

Lo

sisgippian, and the Ansapolis Formatien of Lower

Triassgic age sutersp te the sast of Trurwe.
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The Herton Group of sediments cunsisie of red and
zrey sandstones, grit, shale, and conglomerats Thes g

rocks of eavly Missisesipplesn age are alse fessilifercus,
Etructurally the Horton Group is en castward extemsion
of the Weltown anticline. Hortos sedimenis are pver=-
igin by the HMacumber formation which vconsists of grey,
sandy, laminated, unfessilifercus limestons. Ths oo~
curvence of these Horton rocks is ¢onfinesd in the ares
South of the Horten-Triasslc contsct running B-¥W through
the South part of the Tewn of Trure. They are bounded
on the BExet by Cavsoe ssdiments in the faulted contast
running rougoly H-S8,

Eparvely fTossilifercus sandsioves and shales of

the soniferons age are exposed along

gaveral of lts Nerth«flowing tributari

heve ebsoured the

enst of Truro. Normal favlits,. t
soentsct betwesen Cansy reocks and uwnderlying marine
sedigents of Windsor age, bave brought Cuanso sediments
into pontect with lithologically similar sediments of

the Horton Group.

iid Bay i3 bordered oun eiitbher sids by red
sopnglousrate and sandstone of Triassic Age. These sedi-

o bh

2%

» sastern end of & synclinal

Fé

ments were depositad

@

asin that terminstes about iz wiles sast of Truro.

t

On the South side of Cobsguid Bay, a marksd sngulsr
vasonforalty exists betwesn Triasasic rocks and sediments

Ay,

of the waderliving Bortern Groug. North of the Bay,



K

Trisssic strats mre in probably faulied contscl with

s

gsediments of Peannsylvanisn Age. With respect te foliding

e, £
Canss Grouo
The age of the Canse sediments whether they are
Upper Migsizsippilan or Lower Psapsvivenian is still

rather indefinite. Datieg with ths aid of fauna

B impraeticssl because of

Budie

syvidonce and floral rewains

2

the fragmentsd nataure of the avellable foseils,

Bell {(1%4%, p. 3) divided the Upper Carboniferous
rocks of the Maritime Provinces inte four main groups:
the Canso Group, the Riversdale Growvp, the lumberiand
Group and the Plotow Greup. OF these separate uniis,
the Canso Group is the cldest and the Pleteu Group the
youngest. Thus B2ll counsiders the Canso sediments Lo
be of Lower Pennsylvanian Age.

n

Later, however, Bell {1958) places the Canseo Oroup

among the Upper Mississipplen wunits and thus indicatos

that they are of Loweyr Carbonifercus Age. Shoa and

o

Wallace {(1968) point cut that seme authers place the

Canse Greoup in the Upper Misszissipplan and others have

transdiitional betwveen

ealled 1t lower Psunsviva

Upper and Lower Carbonifercus. They refer te it as

¥

bulng Uppsr Mississipplan in ags.

s

To Mo Btevenson {(1950) places the Canse Grouwp in
3

Late Mississipplan age. From thege stetements 1t soems



reasonable to assume that the prepondersnce of opinion
teday dates the Canseo sediments as Upper Missisaipplaso
or Lowesr LCarboniferous.

The Truro ares falls within the bouwn
Fandy Basin defined by Bell as 2 narrow slongetsd basin
that waz intermentane in chavecter and vregeived Carbonde
ferous sadiments. This basin wag bounded by tws mailn
coentribating arsas. To the Horthwest, ap upland in
contral Xew Urunswick, asd in the Bouth and Southesast
an upland of Pre-Carbouifercus rock belonging to ths
Megume Group. The Pundy Basin itpelf wan a composilte
one, being divided inte senuectiag sub-basins by linsar
uplands arvanged moere gy Less in echelon. The largest

af these im the Truro ares is represented by

the Lobsguidiuplands and thase supplisd sediments o
the Minzz sub-basin which lies in the South of the
aplands,

The tanse Group lo repraessnted in the Minas sube-
basin by the West Bay formation which extends from the
Stellartoen map area westward te aress along the %%éﬁh
Bhore of the Minas Basin., The sediments of this formation
are nog-marine or braskiszh and resach a thickness of

owvar 1800 feet, The Minas subebazin received fluvial

lavustrise deposits under s warm and sspi-

=
[
s
Ths
g
gg‘
B
£
?sf-‘
g
&

arid elimete, until a &?@% punced Linesr uplift of ths
Cobeguid upland resulted in an vnconfoermity whisch marks

the beglaning of Peansylvanlian time.



i7»

The Minas sub-basiao was a tectonically negative
area of intermittent subsidence while depozition was
proceading, while the Cebeguid uplands are considered
to be positive areas of intermitient slevations,.

Hell defines the Minas subwbasin of Caroniferous
deposition as thai part of & bazin of deposition that:
jies south of a Cobeguid upland and Horth of an upland
in Bouthern KNova Scotis, extending from Minas Channel to

a Stellarton siructural gap

3 betwesn the Cobeguid and
Pictou-Antigonish uplands., Thuas definesd the sub-basin
includes parts of Cumberland, Hants, Colchester and.
Bictou Counties.

Carbonifercus strata im the Minas subebasiy rauge

in age from early Mississipplan to late Pennsylvanien.

bl
%3

They are unconformably overlain in Minas Basin ares by

non-marine later Trisssic red sedimeants.,

The West Bay Formation of the Cansoe fGroup consists
of aon-marine, red and grey sandstone, siitstons and
shale,

Canse sirata cutcropping in the westersn part of
the Minas sub-basin are confined to two arsas, The
smaller is & narvow coastal bellt north of Minas Basin,
extending from West Bay te Twe Islavds, the larger an
ares extending from ¥alley on the Salwon Biver casitward
to the Biellartor struciural gap. The Fraser Brook
Watershed being located completely im this lavger area,

In the esstern porition of the larger arvea the sirata



18,

3

are highly deformed and induration end silicificetion
of the beds precludes empectation of cccurrence of strata
with high porosity and permeability.

The Canso sediments found within the Fraser Brosk
Watershed were seperated into 8 distinet mapable lithow-
logic units. The straia are separated inteo three sande

stons wnits, Four siltetone units and one shale unit,

asch being identified }

2

v lithology and iis position in
the geologlie section of the arsa., These are described
in ordsr from the bottom of the section, Unit #1, io
the top, Unit #5. Proceeding from the 3Jeuth extremity
uf, or top of the watershed, and moving Norithward fo=-
ward ithe bottom, one traasverses up the section,

The eldestunit (Ho., 1) consists of a reddish
brown sandstone waderliyving the Southeast corner of the
watershed, Since it does not owitcerop within fthe drainage
area and was found in & test hole (Mo, 106) a more
detailed desgription of its axtent and variations of
its lithology is not possible, The short lengih of
core recovered indicestes that 4t dis well indurated
containiug a high ameount of guarts sad minor amcunt of
MALC B

Contimuing up the section the next unit {(Ho. 2)
gconsiats of a grevish green siltstone, found by testhole
Ho, 105, This wuwsnit liee to the BW of and parallel to

Pnit Noe. 1. Bo puterop of this silistone unlt was found



i9.
but the dedlil cultings indicate it to be well consolidated,
#lightly micacweous, and interbedded with thin lenses of
ved silghtly wmicaceoun silistone.

Overlying the greyish green siltstone iz a reddish
brows siltstone unit (Ho. 3) which outcrops at the top
of the sast tributary of Fraser Brook. This massive
apd weoll induratsd siltstone is intsrbedded with thinper
components of grevish green giltstone and brick red
micacenus silitstenme. Nearly 500 feet of cutcrop iw
sxposed elong which the strike varied from 40° 1o 52°
and the dip remaivned about 20°% Norith,

Urit Wo. % outcrops on the Tar sast tributary and
again just above the weir site. It was also encounterad
in Testebole Ho. 102, drilled at a point 1500 feei 3B
of the weir site. This unit consists of & mediume~
grained, wassive greenish grey gquartsitic szendstone,
with variations of a light brownish grey sandstone, It
is mainly well cemented and induvrated szcspt for the
Light brown lepnses which appear to be guite porous,

Hear the weir site this unit alse has wminor siringer
incivslions of siltstons and showings of pyrite.

A relatively thin, platy, brick red shale unit
(Ho. 5) sverlies the sandstone. It wesz found overlying
the sandstone with & sharpy conformable contact at all
cuterops and is guite distinet ip this respect, This
shale unit outerops on the upper east tributary, on the

lower sast tributary and in the vicisity of ithe welr sita.
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Within the map ares ths: godiments have been Ffolded
giwing vise fwoeope complete anticline and two complete
syncliines tremnding HE«ZVW. The anticline, named ths

central anticline, @ sses through Camnden, the center of

the basin eand Horth Eastward. Lying toe the

Yorth West and psrslleling the sntlcline is the Arekibald
gsyneline; while the Greenfleld syncline lies to the 3B

ang trends iv the same direction.

The regional sirike of the strata iz about 35°

"

deviating as mach as 15° over the area. A ddstinet

change in siriks cccurs in the BW corsner of the waters
shed whoere the beds strike with less of an szimuith, It
is suggested by the sutheor that this phenosmpens iz a
result of 8 Nerth South trendimg Tawlt which lies some

unknows distance {(probably within 2 miles) west of the

;«n

watershed area, The fanlt is wmost likely the zame one

-
2]

the

[

mapped by Stevenson {(1930) and ths one which brings

s

Lanss sediments into contant with older Horton sediments

which 1lie to the west, It was previously believed

?

this fault ran throvgh the west portion of the dralnage

basin, however, a situdy of the outerop aund core ra=-

sovered from test holes {(Fos. 107, 108) near the

Lamden road indicate that the roeks jJust outside the

Wwest bpoundery of the watershed are of the same lithologic
character and seguence as the rock units within the

hasin. Thus ithe geslogy iz contisueus acroess the water-



Pl
shed and for some distance weszxt of the west boundarvy,

In order to determine and orisnt the wmajor

strunetures of the roek anits cleavage and beddiang nlane

i

ala n the siltstone unit {(Ne. 8),

tionships werse wsed,

7
¥
m&

£

3
=

the slaty cleoavaze was observed o be paraillel te th

¥

axial wvlanes of 1

pa

ne folds which in turn are nearly

o -

varalisl to the bedding., It was also ohzsarved that both

o

2

badding and cleavage dip in the same direction, but the
former dips less than the latter. Accovding te Billings
(1984Y, 1f undar the above conditions the cleavags dips

in the sams direcstion as the badding but sere stseply,

the beds arve right side up, spd the synsiinel amis is
in the dirsction in which ithe beds dip. Thus at this
polnt, in iths bottom half of the watershed, the beds

are right side up and the folding is quite continucus,

%

5

with ne overturning or faulting. At no other peint in
the watershed was there other evidence to suggest the

sontrary.

HYDROLOGY

Instramentation

There ars several federal and proviucial govera-

%

ment sgencies collasborating with one anctber for the

o

-z

o

purpsse of carrying ocut varisus programs within the

N

International Hydrologic Deseade., The three asgenclaes

responsible for instrumentation within the Fraser Broek

5

Watersied ares cellecting and recordiang data for wetesroe



hydromebric, and hydrogeosiogic studiss,

St
bt
el

-

The Meteorological Branch of the Doparitmesnt of
Transport have completely iunstalled o network of instru-
mombsg that will record changes,patterns, ifrsands and

atber values of variouz weasther and wmeoetoeorologionl

phenomana,. Qe und dats rasuliting from this nst-o

ars alse collestad, processsed and kept on file by

fs
s&

the Meteosrological Branch at theslr rogional office din

L rferent met siltes have heen set up and

strumaented in vardlous parts of the watesrshed,

tation includes a pregipitation gauges, &

2

g
GRS AR

renarding hydrothermograph, three

tharmometars, bthrse standard CENLes, an

and two Sacremento storags gauges. Two

seagensl dnsitramests, an evaporation pan amdl a net
radioneter are also iostalled and operate during the
summaeyr months, The nel radiowmeiter is located at the

mat station dn Bible Hill.s

ALL bydromeitric surveys within the watershed are

sarvised out By s Water Hesowrces Bransh of the Dept.

@

of Energy, Mines aund Hesourcszs, For ithe U ements

z woir slts woas eonsistiny of

wall and a

anited by wing walls with & 1:10 slope.
This ensbles 8 contivuous mensure of the stresam stage

and discharge rate of the surface water lesving the



.
watershsd srea. Other weork carrisd out by Water Resgurces
Branch include suspended and bed loed sediment gtudiesn,

and snow sarveys to determine depilh snd density of snow

&

TOVErs

The hydrogeologic studiss are being earriesd out
by the Groundwater Section of the H.8. Depariment of
Mines, which spousors the I.H.D. preogram in MHeva Scotiass
A water level recorder hasg besen installed adjacent teo
the welr site to wmonitsyr fluctustions in the groundwater
table, This date will be used to dstermine the amount
ef basin outflew which cceurs as subsurfase flow. FPlaas
are also prepered for the installation of pleomomsisrs
at variosus poeints threughout the waterahed which will
give data pertinent to estimating changes in groundwatayr
stoerage within the basin. Hydrochemical surveys are
zlso carried out by this Depertment in an attaspt to
determine the chemical characteristics of waler as 1t

ogecurs in the various geelegic smyvironments.

The preagspee of fine-graiped, well lndurated

i & e oo g & ¥ " -

fﬁ’&l% ?]4(3? ;g B ';,/'? E Eﬁ;} 16" * i i%@ﬁ } gﬁ S v &‘-ﬁ:ﬁﬂ
9 2 “ VRS N s S o o g} o) i ey e i oo B e By e
thet walls drilled into the sedimentary rocks of ths

Canss Group may have a water yield range from 5-20 gpw.
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Test-hole Hoe. 100 waz driiled inte reck unit #6
at the weir sits az an observation weil iz which & water

2

gyel recerdeyr was installed., The well iz b iaches

ke
et

diameter and 60 feet deep. A 2% hour pump test was

carrisd out at an average pumping rate of 3 Igpm, and

ﬂ.‘vr'

29.% fTest., From this

#

regsulted in s mexizns dyravdown of

-

data the average calcouisted transmissiblility was feund
to be 354 gpd/Tt and the averags safe pumpiang rate is
red

7 Igpm. A wateyr vield of ithisz ameount iz guite sule
& 4

fivient to satdsfy dowmestic and seall fars demguds,

».t*f"‘ K

¥

thay

wantaershod

1t with

the high lands sre

syntom, Besveral sorings and duyg

Tound in the lowsr porition of the basin:




o]
e
&

Hydroehomistry

An part of & wsater sample program, 14 samples

wars osllectad apd snzlysed for sbout 18
chemical constituents. Each sample was assigned a ref-
arence number eoinclding with the Natlonal Topegraphic
Raeference of the point at whieck the ssmple was taken,
The samples were then divided into three separaie
groups, esch group representing water from 2 common

1

v geclogic enviroos

w

X

spures ares or similar hydrelegic o
ment. The three spowrce aress wmay be defined as suwrface
gtreams, surficial geology deposits, snd the bedrock or
the Canso fGroup of sedimente,
In order te classify the samples iute a pariticular

uree ares twoe hasgic aggumpltions were reguired o
sapayrate the water semples from the bedrock sourcs area
and those samples from the surficisl depozits. The
first essumption states that suy sample collected from

g odrilied well is sonsidered fto be derived from the Canse

roup of sediments (bedrock}. This is guite a valid

7

w

assuwnption beceause all drilled wells considered are deep,

&

penetrating from about 4% to 75 fest inte the badrock,

with all surficial deposits cased off, the casing ox-
tending sbout an averpge of 10 feet inte the badrock
to pravent leakage.

The second assumption states that apny water sample
cellectad from & dug well or & spring is assumed to he

derived frow the suriicial deposite overlying the Lanso



gediments, This is alse vessouvable since these shallow

5

Jug wells occowur only in the areas where ths water table
iz high and the wells do not pencirate to the bedrook.

derived frowm surface siveams were

locpticens of the Fraser Breook
drainage system. ALl sample locations, incliuding thoss

of the other twe svaree aress are shown on the aceomp

wep £ .
Hem (1965} pointz out that the chemical come

pesitisn of natursl waters is affectsd by the soluble

predusts of reek westhering snd decomposition, ieal
snalyses of repressntetive water ssmples help indicats

the meture end importesce of some of the environsental

faeters to which llguid water may be exposed in the

ologic evele, Alss the amount of miverasl content

i in o8 vater is dependent somewhat on the ability
of it io disselve rock cosstituents and on the length
of time 1t hes had to digsulve the materizl. Wetsr
falling through the air comes in vontesy with and picks

vp carbon dicwide which lowers the pH of the water and

makes 1t more active as a choemical solvent. A5 it

&

o+
&
&
m

percelstes ipte the ground apnd moves through oil it

i

pitks up mers free aeids and salis which cen lower the

to values below 4.5. Thus it is expscted that the

further a water itrevels through anm sarth meterial and

the lenger 1t 1

#2A

(]

in contact with the soluble matter,
the greater will be the amount of chemical constituents

dissalved by and present in the water.



e
&

5
®

A

The chemical analyses of natural watsrs within the

#

tarshed showed very distinet and delinids trends Lo
support this belisfl, Valer samples Lrom the suwrface sitreams
contained relatively wery small concenitratiocns ol the
variouws chemical comstitusnis., In Centrsst to ithis

(Fig, # )} water derived from the bedreck source area
sontained much higher concenivatione, while samples

the surficial deposits contained lotesrmsdiate

chamiconi constituents, Ths generally
Bigher pH of the bedrock samples may be contributsd to
a neutralizing affect frowm the higher contant of tetal
dissolved solida,

It was found that all concentrations of dissolved
shemical counstituents waere greater in bedrock water (han
those of surficial deposits, which in furn contained
higher amounts of total dissvived solids than did the
surface water.

Tie vange in values of chemical consitlituents in
water from streams was very narrow. values for total
dissolved solids ranged from 34.0 - 35.0 parts per
millien (ppm). 7The widewst range of 8ll comstituents
is represented by total hardness, ranging from 11.1 -
1,6 ppm, & variation of 3.5 ppm. The highest value
being found in the area above the EBast tributary,

whiiie the lowest velus was recsoerded st the lowest sample

point on the stresm, near the mowth,



watar vary over a
for exewmple has fthe widest rvange with values from 3.0 =
A02. 0 ppm.  Total bardusss is low encugh to classify
the water as solt with values ranging from 20,31 o 56,1
LS.

Chemical constituenty dissolved in bedroock water

ware iound to be present in varying saounts and coverisng
relatively wide rangss. Alkalinity For example haviug

ths widest range gave rezadings between 42 and 150 ppm.

Total hardness varisd betwesn a low of 36,1 awnd & high
of Li%.2 ppu, which is considered to be only mediug

Bard water in this part of ithe

readings of both chloride and

and 23.0 ppm respeciively, sre found in a
iocated in a baru verd, Based opn the baskrround dais
of this ares and the wsll location it is suggested that

thhags high valunes are an indication of pollation,
Feh,

fhe twoe maln criteria consideved when classifying

iyrigatien waters are the soluble sodiuwm percentage (88P)

and the sodiwg sorption ratio (SAH). Gewerally

2

speaking tie lowsr these two values are in a water ths

w o

more suitable (he water for irvigation purposes, VWalers

with high raliovs of sodium to calolum and magnesium

cause @ decrease in permesbility of the scil by de~

e

&'*é

loceuwiation which resglts from & base exchange reastion.
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TABLE #

Range of Chemical Constituents in Water from Streams
{Fraser Brook}

«=Fransey Brook Watershedew

Galeiarn 2.3 to 3.2 pom
Magnesium {.3 %o 1.6 ppm
Sodium 2.1 to 2,6 ppm
Iron Trace to 0. 09 ppm
Mengane se Trace to Trace
Buliate 3.9 to 8,6 ppm
Chloride Z.6to 2.7 ppms
Mitrate Trace to . 08 pom
Alkalinity B.4 to 10,7 ppm
Total Hardness 11,1 to 4.6 ppm
Total Dissolved Bolide 34,0 %0 35,0 ppm
58P .23 to L 33

S5AR Go2 to 0.3

pH .5 t0 6,8



TARLE {@’Z' {i
Range of Chemical Constituents in Water from Bprings
and Dug Wells
{Surficial Water)

=wFrageyr Brook Watershede»

Caletum 6.0 t0 21.2 ppm
Magnesasivm 0.4 to 3.0 purm
Sodium 5.2 to 2. 1 pym
Iron o085 to 9.468 ppm
Manganese Trace to 1. 0 ppro
Hulfate 3.0 te 2L, 0 ppm
Chloride 8.0 to 34. 6 pom
Witrats Trace to Trace
Alkalinity 4 to 102 ppm

Total Hardoass

B8P
BAR

Range includes samples 2,

28. 1 to 56, 1 pom

0. 339 vo 1,627
0,414 to 1. 757
B, 1tc 8,3

&, 1{b)



Range of Chemical Constituents in Water from Dyilled Wells
(Bedrock Water)
~-Frager Brook Watershedaee

Caleium €. 4 to 30, § pprn
Magnesium 2. 2 to 10,3 ppm
Fodlum 9.1 to 30,7 ppm
Iron .02 to 2.0 ppm
Manganess Trace to 0. 04 ppm
Sulfates 4. 0 to 27,0 ppon
Chleride 14.2 to 47,9 ppmn
Nitrate Trace to 25, 0 pom

Alkalinity
Potal Hardness

22 to 130 ppm
26.1 to 119. 2 pom

0,232 to 0,835
0, 452 to 1. 230
5.9t 8.8

5 o
SAR
pH

Range includes samples 1, la, 4, 6, 7, 8
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