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By Fred Baechler

The key to managing and protecting the fresh watesources of our Biosphens based upon the
concept that:

Y 2dz Ol y Q(imaBagemBaOybuhogBhave dimited understanding ofb Q
Todevelop hat understanding requirea discussion arounfive key perspectives

1. WATERSHED

Thefirst perspective is to identify the NJ & wakefsheNdhe land area(Figure 1which contributesor

G a K Smataréo the marine waters of the NJ & lake-Bskuity system. It encompasses somsl2
km?, more than twice the size of the lake,@85 knf). It is this watershed which determined the
boundary of theUNESCONJI & RQhNJ [ 1S . A2aLIKSNEB

How the land talks to the sea is through the fresh waterkits streams(the water we walk in)and
groundwater (the water we walk on)

Figurel: Bras d'Or Watershed outlined in red
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2. TIMESCAPE

The secondperspectiverequires anunderstanding that he factors controllingli K S . NJ filéssh RQh N &
water evolved over about 600 millionyearsthrough diverse, complex and massive geological forces
Thesecreatedand continue to modifghe matrix or structure in which the water moves

Cape Breton Island was conceived on both sides of an araean, therthe pieceswvelded together in
the tropics near the equator by plate tectoniasthe Appalachian mountaingere thrust upbetween
1000 to 365 million years ago (Ma). Subsequent erosiothe mountainsbetween 365 to 65 Ma
infilled inter-mountain basingo form a relatively flat plainvith a variety of sedimentary rocks, including
sandstones, conglomerates, shales, evaporites (e.g. gypsum, salt, potash), coals, some of which
generated hydrocarbonBetween 65 to 1 Mathis plain was upliftedtilted and eroded creating he
geomorphicfeaturesof the watershed with the more resistant crystalline rocké.g. graniteforming
the highlandsand the softer sedimentary rocks creating the lowland®etween 1 Ma to 10,00 years
agq the ice agemodified the watershed through four major glacial perioas continental scale ice
sheets gouged, chélled and deposited thick glacial debrisThe recent Interglacigleriod (10,000 to
present) in which we now find ourselvestasted with the retreat of the last remnants of ice.The
interplay of rising sea level, ice sheet recession arttiverse terrain facilitated the development of
important groundwateraquifers,rivers lakes, wetlands, forest covend karsterrain (sinkholes)

Thistimescapeprovidesthe watershed® rocls and soilwith memories of mourdin ranges, volcanoes,
earthquakes, faultstropical climates, flooding bgalty seas, ersion by rivers, dense tropét forests,
opening and closing of oams, blanketing, chiselling, gougingddgciers and the risandfall of sea level
asthe Islanddrifted northward from the equator tdts present position Now itresideswithin an island
surrounded by and bathed by the rise and falthed sea. It is this legacy thaprovides the matrix which
exerts control oveil KS . NIfigsh vitaers. NJ

3. WEATHERSCAPE

Thethird perspectiveis the concept of theWeatherscapdclimate), as itdrives the movement of water
(hydrological cyclethrough the watershed Acting asa water punp it showers precifiation ono the
land, then along with vgetation, pumpsthe waterback into the atmosphere thrah evaporation and
transpiration to bejn the cycle anew.

A humid continental climate characterizehe watershed &eatherscape The continental aspect
evolves from G KS 4 | (i SoNitBorKvéhiRispars the convergig tracks of most majgreastward
moving storms over Nth America. Consequenththe Airshedor the geographical area covered lay
commonair supply- controls theweather input to the watershed Sinceit is continental in scopé is
much largerand more difficult to manage.¢ KS g I (i SatiHnie S&ktigprovides amoderating
effect through the influence othe Gulf of $. Lawrene to the west and northas well asthe Atlantic
Ocean to the northeast anglast

The weatherscape provides approximatelyp00 mm ofannual precipitation, thereby postioning the
watershedwithin only one of two regions in thentire country receiving greater than 1000 mm. The
dominant preciptation events derive from long duration low intensity hurri@anes from June to
Novemberand N2 Wdters from October to April Approximatelya third of the annual precipation is



removed by evaporation and transpiration by trebgfore it entersstreams and groundwatersshow
forms approxmately 25% of annual precpitation in the lowlands falling mainly between early
December andMarch A snowbelt is present over the highlands in the headwaters of the Middle and
Baddeck riversThisresults from westerly windspicking up moisture as thegross the open Gulf of St.
Lawrence then rising and cooling as they encounter the Cape Breton Highlands creatmgfalling
between November and April

4. WATERSCAPE

The fourth perspectiveencompasseshe concept ofWaterscape which is whee the Weatherscae
meets the Landscape.lt is that uniquely habitable zone of th&/atershed where humans can
comfortablydwell.

During the peak of glaciation gproximately 22,000 years ago there was n®Vaters@pe, just an

Icescape. By 9,000 years ago sea level was approximately 50 m below presentwatbeshedwas

therefore much larger then presentoveringan additional approximately 80 km?, includng three

large fresh water lakes¢t KS Y I Ay 2dzif SG NARGBSNI GNIF yaALR2NISR 41 G§SN
channeland out to meet the sea neaWreck CoveSea level rise after approximately 6,000 years ago
gradually flooded out largepart of this watershed creatingvhat we now knowas the. NI & RQh NJ [ I |
Therefore, riverswithin our preseniday watershed arenow just the upper headwater portions oha
historicallymuch large drainagsystem

Thewatershedexhibitsfive different Waterscape, or HydrologicalRegions. The blding blacks which
create these regions compriseb Hydrostraigraphic Units. Thee are geological units which have
similar propertieswhich control how and where water moves and its qualityWWhen combinedn
different combinations and orientationslong with topography, forest cover and climathey have
createdfive unigueWaterscapes These includéhe Highland Region (comprising 30% of the watershed)
e.g. Cape Breton Highlands, Creignish Hills, Marble Moytte&tMountain Flank Region 42%)e.g. the
steep slopes along the edge of the highlands as noted alongTamsCanadaHighway between
Wagmatcook and Whycocomagthe Foothills Regio%) e.g. lona the Lowland Region E3%6) e.g.
Denys Basiandthe Canyon Regiory$o)e.g. Middle River

Two of the largest rivers g A G KAy G KS . NI @iddR ahd\NBadddckErSsN il Khede
waterscas. They start over the gently rolling highland plainas small short-lived, rivulets and
perennialstreams linked with numerous wetlanttsrough straight channelsvith low slopesand erosive
power (Plate 1) The building blocks creating this Highland waterscapleich are characterized by
granites and metamorphic rocksreates a water quality characterizeg hyperfreshwith high colour,
low turbidity and minimalnteraction with groundwaters.



Plate 1:Headwaters of the Middle Riverainingpart of the Big Barren wetland complex in the Cape Breton
Highlands

Asthese streans transition to riversthrough the steepslopesof the Mountain FlankRegion they pick
up groundwater input,size speedand erosive poweras they cascaddgumble and swirl aroundand
overbedrock outcropsn narrow gorge®n their way down to the lowland plair{Plate?2).

Plate2: Headwaters of the Middle River Canyon incisedtimchighlandswithin the Middle River Wilderness Area

Over the lowlands, these rivers can encounter a wide variety of runoff and groundwater conditions,
including thick glacial debris, large lakes, buried bedrock valley aquifers, springs, differentéwmesst

sinkholes in underlying gypsum and limestone and erodible river beds and banks. All of these act to
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NFa RQhNJ [ ]1S® ahgditNg foimks shaySrodsbraas Willey flodreyh steaight to
sinuous, to meandering, and at times braided, (PBtevhen there is too much sediment to transport.

Plate3: Middle River meanderingcrossits broadvalley fbor near Yankee Line

They therfinally end their journey asthej f 26 Ay G2 GKS . Nra RQhNJ[I]1Sz &2
of sediment (Platd)

Plate 4: TheMiddle River delta where the river empties into the Bras d'Or AaWéagmatcook



