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1.0 SUMMARY

1.1 Conclusions

The biological communities sampled around Issérk F-27
contained offshore (pénnate diatoms, Aglantha sp. and
Calanus glacialis) and nearshore species (Tabellaria sp.
and Limnocalanus macrurue). Therefore, it is concluded
that the artificial island is located in a transition

zone between marine and estuarine habitats. The

nature of the biological populations may change seasonally
and annually depending on prevailing climatic conditions
which affect the physical and chemical character of the

aquatic environment,

Increases in the nitrogen concentrations of the water
column from mid-to late-summer stimulate the abundance

of phytoplankton, Zooplankton populations also increase
due to the availability of addifional phytoplankton on
which to graze.

The benthic populations decline from mid-to late-summer,
The reason for this is unclear although storm incidents in
August caused considerable turbulence on the seafloor

which may have adverse effects on the benthos.

The construction activities associated with lsserk F-27
caused substantial turbidity both around and downstream of
the island, However, a dyke built around the island
perimeter substantially reduced the dredged material

sbilling into the adjacent waters.

1
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The phytoplankton population was éither stimulated or
entrained by the turbidity plume due probably to nutrient
enrichment from thé disturbancé of undér]ying sediments.
Neither the zooplankton nor benthos within thé plume were
significantly affectéd by the construction activities.
However, an éstimated 6600 kg. of benthos were either
‘destroyed or displaced from habitat at the borrow site or
under the island hase. Still, the underwater surfaces of
Isserk F-27 provide potential habitat for benthos
colonization. In addition, the presence of new shoreline
may attract other biological communities including fish,
Any deleterious environmental effects that may have gone
undetected were likely to have only a short-term impact
since the construction schedule lasted only about three
months, Furthermore, such impacts would be restricted

to the immediate lsserk F~27 area.

1.2 Introduction

Envirocon Ltd. was engaged by Imperial 0il Limited to
conduct an environmental baseline and monitoring study
during construction of the artificial island, lsserk F=27
in the Beaufort Sea. This istand, located approximately
16.5 km north of Pullen Island in 12,8 m of water, provides

a base from which exploratory drilling will be conducted.

Isserk F-27 was built using a combination of hydraulic
dredging from a borrow area adjacent to the island site,
and by barging sand fill from Tuft Point. These
activities, started in mid-July 1977, produced a turbidity

plume both around and downstream of the island. Since

(CE 3559) 2
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one of the objectives of the Envirocon study was to monitor
environmental effects associated with Isserk's construction,
a number of stations were selected near the proposed site
and within the turbidity plume, Still others were

situated beyond the potential influence of the island, as
far away as 8 km, so that reliable baseline data could be

collected.

Field studies were undertaken during two periods in 1977,
July 26 to 31 and August 22 to 29, Island construction was
proceeding ahead of schédule until a storm erupted during
the latter period and caused major damage to Isserk.

This same storm thoroughly mixed the water column and
disturbed bottom sediments, giving the entire study area

a very turbid appearance,

1.3 Physical Data

1.3.1 Water Temperature and Salinity

Iin July the water column at all stations was thermally
stratified with mean surface and bottom temperatures of
11.2 and -0.3°C respectively. Although this stratifi-
cation persisted in August, it was less apparent and
became negligible as a result of thorough vertical mixing

during the storm.
The salinity profiles in July were highly stratified with

a surface mean of 15.2 ppt. and a bottom average of 29.9 ppt.
August values were much more homogeneous.

(CE 3559) 3
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The hydraulic dredging opération had no detectable effect
on the temperature and salinity regime near lsserk F~=27.
Instead, thé variability in these parameters is largely a
function of Mackenzié River discharge and the prevailing
air temperatures. As both of these decrease, the

homogeneity of the water column increases.

1.3.2 Water Currents

The direction and velocity of currents varied substantially
between stations and with depth. However, in general
velocities decreased from the surface to the seafloor and
surface currents flowed in a westerly direction. Mean
velocities at 0.6 of the depth (depth ranges = 10.1 to
15.6 m) were 0.23 and 0.20 m/sec for July and August
respectively., Since surface currents on the

continental shelf are primarily wind driven, then the
prevailing climatology will affect both current directions
and velocity. Although currents were westerly during

the field studies, it is quite possible that they flowed

in other directions when not being monitored.
1.3.3 Turbidity Plume

The plume generated by the hydraulic dredging activities
moved in the direction of the surface currents and could
be seen in July for approximately 1 km from the island
centre. Low secchi disc readings and high suspended
solids concentrations characterized the visible plume.
High subsurface levels of suspended solids indicated that
the plume was settling and spreading for at least 2 km
from lsserk F-27.

(CE 3559) 4
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The plume was less prominent during the August field study
period due to increased background turbidity and to a peri-
meter dyke that had been built at Isserk to prevent much

of the dredged material spilling into the surrounding

waters.

1.3.4 Sediment Size Distribution

Stations located adjacent to the island occasionally
provided sediment samples that were over 70% sand. These
probably reflect spreading of dredged or barged material
around the island base since most stations further from
the construction activities had sediments composed mainly

of clay.

1.4 Chemical Data

1.4.1 Dissolved Oxygen

Similar dissolved oxygen profiles characterized the waters
in the study area regardless of construction activities.
Surface concentrations were usually in excess of 100%
saturation while near bottom values were about 90% satur-

ated. Oxygen was always sufficient to support normal

biological processes.
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1.4.2 Nutrients

Both nitrate and phosphate concéntrations in the water
increased with depth and from July to Aﬁgust. Concéntra-
tions of nitrite and ammonia also incréased with dépth,

but declined from Jﬁly to Ahghst. Silica was unique in
having lowest concentrations at mid-water and during
August. With the excéption of nitrite, none of the other
nutrients appeared to be influenced by island construction,.
Nitrite however did havé above average levels at stations
adjacent to Isserk F~27, This indicated possible

nutrient enrichment caused by the suspension of bottom

materials due to the dredging.

1.4.3 Sediment Carbon

With the exception of sediment samples containing high sand
fractions, all samples had total carbon values in excess of
2%, Organic carbon composed approximately half of the

total concentration.

1.5 Biological Data

1.5.1 Phytoplankton (passively floating plant organisms)

A total of 55 phytoplankton types (taxa) were identified in
the Isserk area with pennate diatoms being the most

abundant overall. The stations nearest the island or
within the visible turbidity plume supported the largest
phytoplankton populations, with Aehnanthes sp., Navicula sp.,
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