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ABSTRACT

Sutherland, T.F., Levings, C.D., Petersen, S.A., Sinclair, D., Jepps, S., Knight, J., Gillard, B.,
Knapp, W., and McPhie, R. 2005. Data report on sediment properties and macrofaunal
communities collected at Sir Edmund Bay, British Columbia. Can. Data. Rep. Fish.
Aquat. Sci. 1165: v +21p.

A benthic sampling survey was carried out at a finfish aquaculture site situated in Sir
Edmund Bay located on the northeast shoreline of Broughton Island, British Columbia. Both Van
Veen grab samples and gravity cores were collected near the netpen system in Sir Edmund Bay
and also at a reference site in Penphrase Passage. The grab samples were analyzed for sediment
grain size, total nitrogen and carbon content, trace-metal concentration, and macrofaunal
abundance, while the core samples were analyzed for sediment sulphide concentration and redox
potential. The data resulting from these surveys are presented in this report.

RESUME

Sutherland, T.F., Levings, C.D., Petersen, S.A., Sinclair, D., Jepps, S., Knight, J., Gillard, B.,
Knapp, W., and McPhie, R. 2005. Data report on sediment properties and macrofaunal
communities collected at Sir Edmund Bay, British Columbia. Can. Data. Rep. Fish.
Aquat. Sci. 1165: v + 21p.

Une campagne d’échantillonnages benthiques a été effectuée sur un site de pisciculture se
trouvant dans la baie Sir Edmund, au nord-est de I’ile Broughton, en Colombie-Britannique. La
campagne a consisté a effectuer un échantillonnage ponctuel & la benne Van Veen et des
carottages par gravité prés des dans les parcs en filets présents placés dans la baie Sir Edmund et
sur un site de référence se trouvant dans le passage Penphrase. Les échantillons ponctuels ont été
soumis A des analyses granulométriques, chimiques (et & des analyses visant & établir la teneurs
en azote, et en carbone et en , la concentration de métaux en traces) et biologiques et
I’(abondance de la macrofaune)ique du sédiment. Les échantillons de carottes age ont été
soumises & un dosage des des analyses visant & établir la concentration de sulfures et 3 la
détermination du le potentiel redox d’oxydo-réduction des présents dans les sédiments. Ce
rapport présente les résultats orte sur les données obtenues.



INTRODUCTION

Background

The accumulation of particulate waste material on the benthic environment within the
vicinity of a salmon farm operation may have significant environmental effects. Organic
enrichment can potentially lead to an increased oxygen demand in sediments producing anaerobic
conditions, which can influence the abundance and diversity of an existing benthic community
(Henderson and Ross, 1995). The potential for a benthic impact at Sir Edmund Bay (Figure 1)
was investigated by the Science Branch as per a request put forward by the Habitat Enhancement
Branch in March, 2003.

Site Characteristics

Sir Edmund Bay is located on the northeast comner of Broughton Island within the
Broughton Archipelago situated on the south-central coast of British Columbia. The bay is
approximately 1000 m long and 750 m wide with a maximum depth of 75 m. Nicholls Island is
situated at the entrance of the bay. The aquaculture lease site is positioned at the northeastern
shoreline near the entrance to Sir Edmund Bay. The production cycle that led up to the field
sampling took place between March, 2001 and March, 2003, with the final live harvest reaching
4070 tonnes and mortalities reaching 1069 tonnes. Two netpen systems were used for the latest
production cycle with one netpen system (southern) remaining during the benthic field survey
(Figure 3). There were no fish present in the netpens while sampling occurred. An ROV survey
and a benthic grab and core survey were carried out at this site on August 26", 2003 and between
June 24 and 27, 2003, respectively.

METHODS AND MATERIALS
ROV SURVEY

A Deep Ocean Phantom HD2 ROV was used to conduct a video assessment of the
benthic environment of the Sir Edmund Bay fish farm lease site using the support Fisheries patrol
vessel, Manyberries (12.5 m) on August 26™ 2003. This survey consisted of four predetermined
transects which ran along the sampling grid lines starting with stations 41, 51, 61, and 71. Due to
obstacles such as the existing netpen structure, abandoned anchors and lines, each transect was
surveyed in portions by the ROV as outlined in Figure 2.

FIELD SAMPLING

A square-shaped sampling grid was designed to span the majority of the aquaculture lease
area located in Sir Edmund Bay. The grid system was comprised of 100 sampling stations
arranged in a 10 x 10 pattern with a 30 m distance between stations. This sampling grid was used
as a template for station selection in situ according to netpen position as well as grab or core
observations. Grab and core samples were also obtained from three reference stations in the
adjoining passage (Penphrase Passage). A Van Veen grab (0.1 m?) was used to collect benthic
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each core barrel using ports located well above the sediment-water interface. A 10-cc plastic
syringe was inserted into each sampling port and a subsample was removed. The subsample was
mixed with an equal volume of sulphide anti-oxidant buffer in a glass beaker and the sulphide
concentration (UM) was measured using the silver/sulphide electrode.

LABORATORY ANALYSIS

The surficial sediment subsamples were delivered to Environment Canada’s Pacific
Environmental Science Centre (PESC), North Vancouver, British Columbia, for trace-metal, total
nitrogen and total carbon. Particle size analysis was conducted at Soilcon Laboratories Ltd.,
Richmond B.C. The preserved samples were sent to Biologica Environmental Services Ltd.,
Victoria, British Columbia, for invertebrate enumeration and general sample description.

Trace-metal Analysis

A subsample of sediment from one of the three sample jars collected at each station was
removed and placed in a 16 dram plastic vial with a snap closure, % to Y full. These subsamples
were then analyzed according the PESC SEDMET Method V 6.0, using an Optima 4300
Inductively Coupled Plasma Emission Spectrometer (PerkinElmer Life and Analytical Science,
Woodbridge, ON). This procedure tests for content of: aluminum, antimony, arsenic, barium,
beryllium, boron, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium,
manganese, molybdenum, nickel, phosphorous, potassium, selenium, silicon, silver, sodium,
strontium, sulphur, tin, titanium, vanadium, and zinc. Sediment lithium content was determined
using Perkin Elmer Elan 6000 Inductively Coupled Plasma Mass Spectrometer (ICP-MS)
according to procedures outlined in PESC SEDICP-MS Method V 1.0.

- Total Nitrogen and Carbon Analysis

The total nitrogen concentration of the sediment samples was determined using the PESC
TN Method V 2.0 automated, colorimetric, persulphate digest cadmium/copper reduction.
Percent total carbon determinations were made by Pacific Soil Analysis Inc., Richmond, British
Columbia. Determinations were made using a 12% CaCO; standard and performed in a 2500° F
oven.

Sediment Grain Size Analysis

The sediment grain size analysis on the benthic sediment samples was carried out
according to the Ocean Dumping Extra Points format (Soilcon, 2003). Each sample was first put
through a 2.0 mm dry sieve. The remaining sample was then wet sieved through 1.0 mm, 0.5
mm, 0.25 mm and 0.125 mm sieves. Finally the remaining sediment solution was stirred and 20
mL subsamples removed with a volumetric pipette at predetermined time intervals to determine
the soil fractions less than 0.063 mm, 0.004 mm and 0.002 mm. The particle size data was also
merged and presented in the standard Ocean Dumping format which consists of four broader
categories: <0.004 mm, 0.004 - 0.63 mm, 0.63 - 2.00 mm, >2.00 mm.



Macrofauna Analysis

For the macrofauna analysis, a Rose Bengal stain was added to the samples to stain
organisms pink and help facilitate the sorting process. Five mL fractions of a sample were sorted
in a gridded dish using a dissection microscope (10 to 30 x magnification) removing all
organisms with forceps. Each dish was sorted at least twice. In terms of sorting quality
assurance, the debris was retained and a portion from each jar was spread in a 9 x 13 in. white
pan and examined under a dissection microscope at 12 x magnification. If greater than 2
organisms were recovered the entire sample was resorted and subjected to another spot check. A
sorting efficiency was calculated based on the results of the re-sorts. The entire sample was
sorted in this manner. In terms of taxonomic verification, sorting identifications of the observed
organisms were verified by a taxonomist. When incomplete specimens were present only
anterior portions were counted. Colonial organisms such as bryozoa, hydrozoa and cnidarians
were counted as colony fragments, not as species or individuals. Identified organisms were
stored in 70% ethanol in labelled vials.

Debris Description

The retained debris portion of the preserved samples was subjectively quantified by numerical
abundance and debris type. Wood, mineral material and shell fragments were then measured to
the nearest 0.5 cm. If the mineral portion of the debris was < 0.2 cm it was called sand, silt or
clay depending on a subjective judgement by the observer. Material > 0.2 and < 0.5 ¢cm were
called gravel (< 0.5 cm), and gravel larger than 0.5 cm was measured to the nearest 0.5 cm.
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