Marine Biological Survey of Rapidly Eroding Coastal
Environments, Sachs Harbour, NWT

1. Departmien! of Biology, Memornal Uinfsersdy, 51 Jobn's, ML, A1B 3x3
2. Departmen] of Geograsty, Memorial Universify, 51 John's, ML ATE 303
1. Geological Survey of Canada, Mafural Resources Conada. Dartmouth, Mova Scotla, B2 442

INTRODUCTION

Undersianding Arclic benthic maring habilats s
a fundamental step for moniloring emaronmental
change and for assessing the environmental impacts
af climabe change. Increased ground lemperatures
and parmafrost degradation reduces slope stability
and increasas tha frequancy of slumging (Aylsworth
el al. 2001) (see Figure 1). Erosion rales are
increased by sea-level rise, reduced sea ice cover,
and Increased lale surmmer storm activity (S olomon
et al. 1983). Climate change and erosion induce
greater wave dislurbance and increases flux of fine
sediment into mearghorg  benthic  emanonments,
with potential effects on  nutrient  availability,
grain-sipe disiribution, and organic conlent. Change
in substrabes affects benthic biola with possible
consaquences for predabor spacies including Arnclic
Char and other species consumed by the local
community. Sachs Harbour residents who fish for
sea-run char hawve noled a significant decling in
calch over the Last four to five years (see Figure 2},
The purpose of this study is lo assess the impact
al climata change and sedimentalion on benthic
communities in southwestern Banks [sland,
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OBJECTIVES

Objecthvoa;

1) To survay nearshore sadimentany environmants
and their associated biota in vieinily of Sachs
Harbowr, N.W.T

2] To assess the nfluence of coastal arosion induced
sadimentalion on benthic communities,

METHODS

Benthl: biota, waler column struchune, and plankion
abundance data from sevenly stations anound
Sachs Harbour, on the soullhwest coaslt of Banks
Island, NWT, ware collected during thirty sunveys in
July-August 2005, Stations sampled were mostly 100
m 1o 1000 m from shore, along bathymetric profiles
meaasured directly offshore from coastal profiles (see
Figure 5). Biological sampling inchuded benthic grab
samples, drop video camera, surface plankion tows,
and CTD profiles (conductivity, lemperature, depth,
and light fransmissivity) (see Figune B), Suspended
particulale  mattier (SPM)  concentralions  wens
measured al each station; SPM conoentrations af
some stations were re-sampled immediately afler a
rainfall and minar wind evenl. Benihic envimnmenis
wara distinguished on substrate bype (grain size and
sediment organic contend), and depth. Relabionships
betwean sediment and benthic baoda will be analyzed
by ordinaton using PRIMER.
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Figure 5, Measuring coaslal profe, Duck Hawk Blul
spifrwesiam Banks Island,
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Figure 8. Siudy anoa, location of sifes, and habilals (a2-g) on he
coast of Southwesten Banks Island

RESULTS

Owerall, benthic biodiversity was generally low, and
appear Io bé dominaled by sedentary ube-dwelling
pofycheate worms, akeng with a few species of
arrant polychaetes (see Figune 8a,b), Shallow (<10
m) nearshore highly mobile rppled sand sheels
with low beniac abundance and biodnersity
were lhe dominanl habital sampled wilhin the
sludy area (see Flgure 9c¢). Deepar (10-30 m)
offshore gravely sand emvironmeants hosled a mona
divarsa fauna of infaunal bhabees, polychaales,
and sand dollars (see Figure Sb). The most divarsa
environments in tha shedy area were desep (=20 m)
submerged thermokarst lake basins in the oufer
harbour, which hosled tube-dwalling ansmones in
addition to bivalves, polychaeates, and echinoderms
(asterckds and ophiuroids) (see Figwe S9d.8)
Several tunicales (Molgwla sp.) were located in
tha shallow (=5 m) sandy environmant of the nnar
basin (see Figwe 5fg). Deep (>20 m) poody
circulalad thermokarsi lake basins in tha nnar
Sachs estuary wera devoid of banthic lifte. Thasa
deep lake basins, located in the inner potion of
the Sachs Estuary were hypersaline and amoodc
at depih, possibly @ result of brine exclusion and
estuarning circulation. Benthos arcund Cape Kellett,
(<15 m) cobble-pebble environment hosted a few
polychaele species with very low abundance [see
Figurs Sa).

THESIHGER
BAY

A rainfall and minor wind event from August 8 lo 10
caused increased sedimentation in the nearshora
zane, Average SPM concentrations within 24 hours
after this avanl increasad by 65% (see Figure 7).
Sadimant plumas from small sireams suggasted
that suspended sedimenl was derived mainly from
owarland flow and not from resuspansion or erasion
of material in the littoral zone.

Figuire 7. Figure &a.
SPM conceniration  for Errant marnne scale
water samplas collectad wovm (Palynoidae).

at 10 sratiena 100 m fram

shore bafore and  affar
a rain and minor wind
evenl (August 8-10, 2005}
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Cape Kotatl. parma (sand dolars sheels, with low Tuba-dwalin Figure Ga. Flgure 5.
GEOLOGICAL SETTING ¢ ! diversity. Lur.—mj - Drgap siity sand sﬂm sandy habital
dominated the deap  habilal wilh palches  with sgaa it the ner
Sachs Harbour, NW.T. (71°59° N and 12514 orea of the ouler of wgae in the outer  basin
W), population 153 lies on the southwes! coast of basin. harbour
Banks Island in the southweslern Canadian Arclic
Archipalago (see Figure 3.4).  Unconsolidated = ACKNOWLEDGMENTS

sadiments of the Miocane fo Plocens Beaufort
formalion are owverlain by the sandy Sachs Harbour
tll {Vincent 1983). Continuows permafrost
extends io depthe greater than 800 m (Harry et al,
1983). Balthymelry of the Sachs Esluary is largely
dalerminad by drowned thermokarsl lakes in the
glacial owtwash plain hing southaast of Sachs
Harbour. The coastline is characlarized as “highly
sansitive’ to sea-level rse (Shaw ot al. 1998)
Currgnl submergence rates of 2.5 mm per year
causa coastal ratraal dua to rapid erosion of coasial
— cliffs {Solomaon 2001, Manson et al, 2005).
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Figure 3. Map of Sachs Harbouw, Banks
island, N.WLT.

Figure 4. The communily of Sachs-Harbour, which os Wost of e
Sachs River Estuary.



