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ABSTRACT

Eert, J., Meisterhans, G., Michel, C., Niemi, Aeif, J., Williams, W.J. 2015. Physical,
chemical and biological oceanographic data fromB&aufort Regional Environmental
Assessment: Marine Fishes Project, August-Septe@iigt. Can. Data Rep. Hydrogr. Ocean
Sci. 197: vii + 84 p.

Oceanographic and biochemical sampling was conduseart of the Beaufort Regional
Environmental Assessment (BREA) Marine Fishes ptaje2012. The goal of the BREA
Marine Fishes project was to conduct the firsteysttic fish and ecosystem study on the outer
shelf and slope areas of the Beaufort Sea, in stippeegulatory decision-making for future
hydrocarbon activities in the region. This repoesgents results from the CTD (Conductivity
Temperature Depth)/Rosette sampling activitiehefNlarine Fishes project, providing a basis
for understanding fish habitat and enhancing oemkedge of ecosystem structure in the
Beaufort Sea. CTD/Rosette sampling was conduct8a atations, distributed along five
transects on the Mackenzie shelf and slope, bet&weagust and 3 September 2012. Vertical
profile plots are presented for the CTD data iniclgdpressure, temperature, salinity, oxygen,
transmission and fluorescence, as well as discosttte sampling for inorganic nutrients
(nitrate+nitrite, silicate and phosphate), oxygestape ratio& °0), total and >5 um chlorophyll
a and dissolved organic carbon. The data reportpd®sts Canada-USA ecosystem and fisheries
assessments and builds on coastal data from tiéédorCoastal Marine Systems program.



RESUME

Eert, J., Meisterhans, G., Michel, C., Niemi, Aeif, J., Williams, W.J. 2015. Physical,
chemical and biological oceanographic data fromB&aufort Regional Environmental
Assessment: Marine Fishes Project, August-Septefdigt. Can. Data Rep. Hydrogr. Ocean
Sci. 197: vii + 84 p.

L'échantillonnage océanographique et biochimiquéte a€alisé dans le cadre de I'évaluation
environnementale régionale de Beaufort (EERB).jéPes poissons marins en 2012. Le Projet
des poissons marins de I'EERB avait pour objet eleamla premiére étude systématique des
poissons et des écosystémes et des zones du @atéaeur et du talus de la mer de Beaufort, a
I'appui de la prise de décisions réglementaires [@sufutures activités d'exploitation des
hydrocarbures dans la région. Le présent rappofdqgse les résultats des activités
d'échantillonnage de l'instrument de mesure dernauctivité, de la température et de la
profondeur/Rosette CTD du projet des poissons maoiffirant un fondement pour la
compréhension de I'habitat du poisson et pour liaraéon de notre connaissance de la
structure de I'écosysteme dans la mer de Bea@ara procédé a un échantillonnage au moyen
de larosette CTD a 32 stations, répartis le leegaing transects sur le plateau de Mackenzie et
de la pente continentale, entre le 5 ao(t et lEpBesnbre 2012. Des tracés de profil vertical sont
présentés pour les données de CTD, y compris &sipre la température, la salinité, I'oxygene,
la transmission et la fluorescence, ainsi qu'uraBtitonnage de rosette discret pour les
nutriments inorganiques (nitrate+nitrite, silicatgphosphate) et le ratio isotopique d'oxygene
(8*%0), des échantillons de chlorophyé¢otal et supérieur & 5 pum et du carbone organique
dissous. Les données consignées appuient les éuakides écosystemes et des péches du
Canada et des Etats-Unis et se fondent sur lesédsrodtieéres du programme d'étude des eaux
marines cotiéres du Nord.
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1.0 INTRODUCTION

The Beaufort Regional Environmental Assessment (BR& a multi-stakeholder initiative
supporting regional environmental and socio-ecoeaesearch required for future management
of hydrocarbon activities in the Beaufort Sea. gioeal knowledge base for offshore
exploration and development is required for efiextiegulatory decision making by
stakeholders including government, Inuvialuit andustry. This report presents work by
Fisheries and Oceans Canada (DFO) that enhancesgibeal information base for the Beaufort
Sea by delivering a project focused on fishes,thshand ecosystem linkages in areas of
potential oil and gas development. The Marine Kgireject was conducted in collaboration
with co-management partners from the six communitigghin the Inuvialuit Settlement Region
(ISR). The general scientific approach for the paogwas ratified with the Inuvialuit Game
Council (IGC) through consultations over the wirdé2011/2012.

The Marine Fishes project addressed informatiors gelating to deep-water fish communities in
the Beaufort Sea thereby improving our understandfrecosystem linkages and the role of
marine fishes in the wider Beaufort Sea ecosystdma.2012 research provided the first
systematic fish and ecosystem study at depths f#f80rto 1000 m on the outer continental shelf
and slope areas of the Beaufort Sea. The studyraikaled shallower stations to provide a
comprehensive assessment of populations, habitdts@system linkages. Specific objectives
for the 2012 Marine Fishes project were to:

» conduct a field survey of offshore areas to 100@epths to establish fish occurrence and
community diversity, habitat associations, and fa@d/trophic couplings within and
among offshore habitats,

» establish functional relationships within/amongsbfire and slope, shelf and coastal,
benthic and pelagic sub-ecosystems, and

» establish regional contexts for future monitorimgl @ssessments (e.g., hydrocarbon
metabolites, mercury, species diversity, habitages.

The Marine Fishes project involved collaboratioesAeen DFO programs as well as University,
Alaskan and ISR Community partners. The researthitses comprised a comprehensive
ecosystem assessment including benthic and mid-fisibes, hydroacoustics, zooplankton, sea
sediments and benthic epifauna and infauna. Thereport presents the oceanography and
marine productivity components of the Marine Fispegect that were delivered by DFO
research partners. The information herein is ingmartor understanding fish habitat and
enhancing our knowledge of ecosystem structurbandgional context of the Beaufort Sea. The
water sampling activities of the project enablesl ¢tharacterization of water masses and
oceanographic conditions, such as upwelling araditation, which can alter habitat structure
and fish distributions.

This data report provides a summary of scienceities and data collected from CTD
(Conductivity Temperature Depth) profiles and rteseieployments at each sampling station.
Data collected by the CTD includes pressure, teatpeg, salinity, dissolved oxygen (DO),
transmissivity, photosynthetically active radiati®®AR) and fluorescence. The rosette sampled
water at discrete depths providing samples fongglinutrients including nitrate plus nitrite,



silicate and phosphate, oxygen isotope raitt), total and >5 um chlorophydland dissolved
organic carbon (DOC). Other oceanographic and regroductivity samples collected, but not
included in this report are barium, bacteria aratigr counts, microbial DNA, fatty acids of
particulate organic material and phytoplankton teory. Dissolved inorganic carbon (DIC) was
also sampled at select stations and will be redagparately.

1.1 Field Program

The 2012 Marine Fishes project was conducted betwesugust and 3 September 2012
onboard thd-/V Frosti, a commercial stern trawler based in Richmond, Bt& study area lies
within the Beaufort Sea Large Ocean Management AréMA, Cobb et al., 2008) which
contains the marine component of the ISR. The BREa#Aine Fishes project targeted four
primary transects (TBS, GRY, KUG and DAL) in 20&&tending from near to offshore,

reaching depths >1000 m (Fig. 1). A fifth trang@¢€T, Fig. 1) was also completed as a
hydroacoustic survey. The DAL, KUG and GRY transetére planned extensions of near-shore
transects sampled between 2006 and 2009, duringdibern Coastal Marine Systems program
with the CCGS Nabhidik (Walkusz and Williams, 201®laeferences therein). The DAL, KUG
and GRY transects also lie offshore from the TarNinyutait Marine Protected Area (TNMPA).
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Figure 1. The five transects of the 2012 BREA Marie Fishes project with the first and last
CTD/Rosette station of each transect identified.



The study area is characterized by a shallow skeiénding approximately 100 to 150 km
offshore, and a relatively steep shelf break taltepf 1000 m. Beyond the shelf break the sea
floor continues to drop to depths over 3000 m en@anada Basin. Sampling was conducted on
the wide Canadian Beaufort Shelf in the easterhgiahe study area (DAL, HCT, KUG and
GRY), and the Alaska Beaufort Shelf (TBS) in thestv@ he two shelves are separated by the
Mackenzie Trough, an area of intensified currents.

The study area is impacted by the Mackenzie Riltenp and the presence of seasonal landfast
and pack ice. The concentration and type of semitee sampling area during the study period
are shown in Figures 2 and 3. The BREA Marine Hgreject in 2012 occurred just prior to the
record low Arctic summer sea-ice extent (1.2 XKi6%), on September 152012.

The four primary transects were completed from &astest, starting with the shallowest station.
The HCT transect was completed near the end aéthedition (Septembefland included
hydroacoustic data, which are not reported here,GiFD measurements with no discrete water
samples collected during the CTD/Rosette deploym&iiD data are available for all stations,
but due to inclement weather and safety concehes,asette was not deployed at stations
DAL-05, KUG-05 and GRY-07. Details for each CTD/Rte cast are summarized in Appendix
1.
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2.0 METHODS AND ANALYSES
2.1 CTD/Rosette Casts

CTD profiles and discrete water samples were takma 24-bottle rosette that included a
Seabird SBE-25 and external sensors mounted watkiainless steel frame. The Benthos
altimeter and Biospherical/LiCor underwater PARss®m were mounted to the top of the rosette
frame. The 24-10 L Ocean Test Niskin bottles wergrolled by a SBE-32 carousel water
sampler. Data signals from the SBE-25 were hardittineough a sea cable to the SBE-33 deck
unit and Acer laptop located in the bridge for +iale telemetry and data acquisition.

The sensors used during each cast were:
» Seabird temperature 4444
» Seabird conductivity 3209
» Seabird pressure (strain gauge) 0603
» Seabird SBE-43 Dissolved Oxygen 1202
* Seapoint Fluorometer
* Wetlab CSTAR transmissometer CST-1047DR
» Seapoint turbidity meter (OBS) 11074
» Biospherical/LiCor PAR 20280
» Teledyne Benthos Altimeter 41098

Standard deployment was to start data acquisitiwiievthe rosette was on deck and to record in-
air pressure. The rosette was then submerged (oaf@ two minutes before lowering to ca.

10 m off the bottom at approximately 0.8 m/s. Thip slrifted while on station such that several
casts had outboard wire angles of 10-15 degreethendsette’s descent was stopped more than
10 m off the bottom. Niskin bottles were closedto® upcast without stopping. Once onboard,
the conductivity cell and dissolved oxygen senserewinsed with reverse-osmosis water and
the cell left full. Every 3 or 4 casts, the conduty cell was also cleaned with dilute Triton-X.

A total of 32 CTD/Rosette and UCTD casts were catgol and 384 Niskin bottles were
collected during the expedition.

Rosette/CTD cable communication was compromisegholtiple occasions during the
expedition due to software issues. In cases whatteelrlosure depth was not properly recorded
by the acquisition software, the planned deptHadure was assumed. Statistical analyses of
bottle closure depths where both the planned andbdepth were known show that the
expected error in this assumption was, on avetage than 1 m.

To further verify bottle closure depths, comparsarere made between CTD and bottle salinity
measurements. Figure 4 shows the difference bet@&E&nand bottle salinity measurements,
with the bottles for which the closure depth hateécassumed coloured pink. The difference
between CTD and bottle salinity was on averaged26a: .019 PSU for assumed closure depths
deeper than 100 m. Above 100 m, the comparisonatdoemade with confidence due to large
salinity gradients and, therefore, large expectfidrénces in salinity between CTD and bottle
measurements.
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Figure 4. Salinity difference between CTD values ahNiskin bottle measurements. Closure
depths were assumed (pink data) when acquisition &ware did not properly record the
bottle closure depth.

At three stations (DAL-05, KUG-05 and GRY-05) treastate did not allow for the deployment
of the rosette. CTD measurements of temperaturesalimdty were taken at these three stations
with an Underway CTD (UCTD, serial number 0014) p&pdix 1). The UCTD/winch system
made by OceanScience (Oceanside, CA) consistSeahird FastCat CTD (sampling rate
16Hz) installed in a torpedo-like shell, and atetho 500 Ib test Spectra line by way of a

0.75 m long tailpiece. Before deployment a targgitld is chosen and an appropriate amount of
line is wound on the tailpiece. Once the proba the water the line unwinds from the tail
letting the probe fall vertically from its point ehtry at a rate of 3.5-4 m/s when in free fall.
UCTD deployments reported here were conducted wihdeship was drifting downwind.

7



2.2 Chemical and biological sampling

Discrete water samples were collected at targethdey: surface, 5, 10, 20, 30, 40, 50, 60, 70,
80, 100, 125, 150, 200, 300, 500, 750 m and can Above the bottom. Depths corresponding to
the maximum chlorophyll fluorescence (@mliax) and the 33.1 psu Pacific water layer were also
sampled. Salinity, nutrients aafO samples were taken at all depths whereas DOC and
chlorophylla samples were collected at selected target dep#ide 1 provides an overview of
the rosette water sampling presented in this report

CTD/Rosette deployments were generally the firsvigyg at each station. Water samples were
processed immediately on deck and in the onboaxatddory. Samples for DIC, DOC, nutrients,
bacteria, salinity, barium ardd®0 were drawn directly from the Niskin bottle spigbhe rest of
the Niskin water was transferred to acid washeldaar for the remaining analyses.

2.2.1 Salinity

A 125 ml bottle and cap were rinsed three times wie sample, the bottle filled to shoulder
height and cap securely closed. The sample batiées sealed with parafilm, stored at room
temperature onboard and later at 4°C in a cold roptih analyzed. Salinity samples were
analyzed with a Guildline Portasal salinometer M@#.0A at the Freshwater Institute.

In the laboratory, the samples acclimatized to reemperature during 24 hours prior to
analysis. The Portasal bath temperature was &%°0 and allowed to stabilize for 24 hours. At
the beginning of each day of analysis, the instnimeas flushed 10 times with standard
seawater, and then standardised with IAPSO Star®avater (OSIL, batch P153;:
0.99979, Practical Salinity 34.992) according tal@ue protocols. Standardization was
accepted if values of two conductivity measuremengaiccession were within = 0.0001 of the
standard Ks. The flow rate was kept the same during standatidiz and sample analyses.

The samples were inverted several times and gemntgd prior to analysis. The Portasal was
flushed three times with the respective sampledadicate readings were accepted with a
maximum standard deviation of 0.0002. Salinity walsulated according to JGOFS (1996) and
data are reported in practical salinity units (PSAf)the end of each day, another bottle of
IAPSO Standard Seawater was measured as qualityoton

2.2.2 Nutrients

Sample tubes (15 ml acid-washed Falcon tubes)idadavere rinsed three times with sample and
then filled. The samples were immediately frozerb@fC and later stored at -80°C until
analyzed. All nutrient samples were analyzed ftnate plus nitrite (N@+ NO,), phosphate

(POy) and silicate (Si(OH) using a Seal Analytical AutoAnalyzer 3, at theuvlee-

Lamontagne Institute. Stock solutions were madegugotassium nitrate, 99.99% (Sigma
204110), sodium nitrite, 99.99%, (Sigma 431605)agsium dihydrogen-phosphate, 99.99%
(Sigma 229806) and sodium hexafluorosilicate, gu¥89% (Sigma 71596), for nitrate plus
nitrite, phosphate and silicate, respectively. Egwdmical was dried for 1 hour at 105°C and
then diluted to make 1 L of the respective stodltsan. 1 ml of chloroform was added to



phosphate, nitrite and nitrate stocks. The solstware kept in the dark at 4°C and were stable
for 6 months.

Fresh working standards were prepared daily bytidduthe stock solutions. Working standards
were analyzed and compared with reference solupomaded by the National Research
Council (MOOS-2) and by the Ricca Chemical Compganosphorus standard 0.025 mg P/ml,
silicate standard 1 mg Sinl, nitrogen standard as nitrite 250 pg N/ml arichte standard 226
mg N/ml). Saltwater was used for the preparatiostafndards and as rinsing water. Silicate
concentrations were corrected for salinity accaggdmstandard protocols (Grasshoff et al.,
1999).

Table 1. Range of target depths for reported rosett water samples collected during the
BREA Marine Fishes project 2012. Laboratories wheresamples were analyzed include:
FWI: Freshwater Institute, MLI: Maurice-Lamontagne Institute, and UQAM: Université
du Québec a Montréal.

Sample Casts* Depth range Analyses
Salinit All Surface-near Shore lab -
y bottom FWI
. Surface-near Shore lab -
Nutrients All bottom ML |
18 Surface-near Shore lab -
570 Al bottom UQAM
0-100 m
Chlorophylla All including Onboard
chlamax
0-70 m;
DOC Al chlamax: 33.1 | Snorelab-
N FWI
salinity; bottom

~ *excludes casts for stations DAL-05, KUG-05 and GB%,

2.2.36*0

Oxygen-18 samples were collected in 125 ml HighdgrPolyethylene (HDPE) bottles at each
station and depth. The bottles were rinsed threediprior to filling and the samples were stored
at room temperature until analyzed.

Analyses were carried out at GEOTOP (UQAM) usirgifotopic C@-H,0 equilibration
method. A Micromass Isoprime™ isotope ratio magzgpmeter in dual inlet mode coupled to
an Aguaprep™ system was used. Each sample anageis20Qul of water equilibrated to 4C
for 7 hours. The isotopic values are expressetiesotation and reported in %o vs. VSMOW
(Vienna-Standard Mean Ocean Water, Coplen, 20185*%0 values were corrected with a
calibration to three internal laboratory stand4fd80= -6.71%o, -13.98%0 and -20.31%.), which



were normalized against the VSMOW-SLAP (Standaght Antarctic Precipitation) scale. The
precision of the analyses was estimated at +/-9&.8&8producibility and 0.24%. repeatability.

2.2.4DOC

Duplicate DOC samples were collected with a st&@lec syringe. The syringe was rinsed three
times with sample prior to filling. The sample wasssed through a combusted (450°C for 24 h)
25 mm Whatman GF/F filter held in an acid washedesvex filter holder. Each sample was
acidified with 50% phosphoric acid §AQy) at a final concentration of ca. 0.05%.

The DOC sample bottles were 20 or 40 ml amber dlattes that were thoroughly washed prior
to use. The washing procedure involves soakin@# HCI for 12-24 h, four subsequent rinses
with ultrapure water, and a final rinse with ultua@ water directly from the ultrapure unit. The
bottles are then dried at 60°C in a clean ovencamtbusted at 550°C for 8 h. After cooling,
each bottle is closed with an acid washed Tefloadisepta and cap.

All DOC samples were kept refrigerated (4°C) anthmdark until analyzed at the Marine
Productivity Laboratory, Freshwater Institute, Wipeg. DOC was analyzed using a Shimadzu
TOC-VCPH equipped with a Shimadzu ASI-V autosamitadges et al., 1993; Knap et al.,
1996). Due to the build-up of salt on the comburstidbe during sample analyses, the
combustion tube and catalyst were changed frequérel every 90-120 samples/standards)
followed by multiple ultrapure water rinses andadibiration using a standard potassium
hydrogen phthalate acid (KHP) solution. The catibracurve was prepared by programmed
auto-dilution (20-166 mmol 1) using ultrapure water as the diluent. The rarfgmlibration
standards was selected to encompass expected D@€ntration in the samples. For the BREA
2012 DOC dataset, only 1% of samples were outsiglehfgher) the calibration range. Standard
error of the calibration standards averaged 1.3%ge: 0.6 to 4%) and the calibration cunfe R
was consistently > 0.99.

The analyses were systematically checked agairegh Bargasso Sea Reference water (DSR, 41-
44 mmol nm® DOC) obtained from the Hansell's Certified RefeeiMaterials (CRM) program,
University of Miami (rsmas.miami.edu/groups/biogees/CRM.html, Dickson et al., 2007).

The DSR samples averaged 42 mmaiBOC (range: 32-52 mmol TiDOC, n = 60).

Replicability of duplicate water samples averagé&¥®(range: 0-13%, n = 250).

2.2.5 Chlorophylla

Chlorophylla (chl a) concentrations were determined fluorometricatyfiesh pigments
extracted in 90% acetone according to Parsons €it384), as detailed below. All calsamples
were analyzed onboard using a Turner Designs 10é&tdmeter calibrated using pure ehl
extract Anacystis nidulansSigma Chemicals). Fd and Tau values prior tetpedition were
0.174 (R = 0.99) and 2.019, respectively, and 0.174<%R.99) and 1.953 afterwards.

Duplicate chla sub-samples were filtered onto Whatman 25 mm GRéfs (nominal pore size

of 0.7 um) for the determination of total @land onto .um Nuclepore membrane filters to
determine the > bm chla size fraction. Pigments were extracted in 10 n8@¥o acetone for

10



24 h at 4°C in the dark. After 24 h, the samplesevadlowed to warm to room temperature prior
to fluorometric readings.

3.0 DATA

Individual station plots are presented for trans&L, KUG, GRY, TBS and HCT in
Appendices 2 to 6. CTD profiles, without accompangyiliscrete rosette sampling, are presented
for the HCT transect only. The station plot daklarked to fish habitat groups identified by the
Marine Fishes project (Fig. 4, Appendix 1). Theitatlgroupings for marine fish were defined
by water depths on the shelf and slope. The thabédt categories identified for the 2012
sampling stations were shelf (<200 m), upper s{@0€-500 m), and lower slope (500-1000 m)

(Fig. 4).

The CTD data shown in the station plots (Append&€&3$ compare temperature, salinity,
transmissivity, fluorescence, DO and PAR profilgsttle data for salinity and total chl
concentrations are also overlain with the CTD #gliand fluorescence profiles, respectively, for
comparison purposes. Due to a leaky connector@P#&R sensor that resulted in increasingly
intermittent and noisy data, PAR data are repaotéy to cast 48, station DAL-06 (Appendix 2).
Station plots provided for the discrete rosettedarg compare profiles of the inorganic
nutrients and total and 5 pm ehaind preseni*®0 and DOC profiles separately.

Salinity, 50 and nutrient data from the discrete rosette sagpire also presented in section
plots for DAL, KUG, GRY and TBS transects (Apperedic/-10). The upper 150 m of the water
column is shown reflecting the section of mostnsesampling.

Ocean Data View

140°w 135°W 130°W

Figure 5. CTD/Rosette sampling stations correspondg to fish habitat groups on the shelf
and slope of the 2012 BREA Marine Fishes study are&ish habitat groups were identified
as shelf (pink, < 200 m), upper slope (green, 200& m) and lower slope (red, 500-1000 m).
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Appendix 1: CTD/Rosette (ROS) and Underway CTD (UCD) deployment information for
each sampling station of the 2012 BREA Marine Fistseproject.

event | Cast | giaion | peg | win | Deg | mn | CastSrTme | pOg | Hebia
(N) (N) W) W) ' (m)

13 ROS DAL-01 70 31.88 130 52.69 07/08/2012 02:24 26 Shelf
14 ROS DAL-02 71 12.46 131 10.72 07/08/2012 14:12 82 Shelf
22 ROS DAL-03 71 19.87 131 13.06 07/08/2012 22:08 212 L;IF())F;)eer
29 ROS DAL-04 71 22.3 131 14.38 08/08/2012 16:10 326 LSJIIZ)F;)eer
34 UCTD DAL-05 71 25.97 131 16.65 08/08/2012 9:47 498 glporz)eer
48 ROS DAL-06 71 35.99 131 21.05 10/08/2012 00:11 749 I;(ljg\rl)eer
64 ROS DAL-07 71 51.87 131 28.72 11/08/2012 13:13 989 I;(I)(\)A[.{)eer
78 ROS KUG-01 70 0.63 133 50.42 13/08/2012 13:25 23 Shelf
93 ROS KUG-02 70 50.89 134 40.07 14/08/2012 13:26 79 Shelf
101 ROS KUG-03 70 55.85 134 45.65 14/08/2012 19:02 220 LSJIIZ)F;)eer
110 ROS KUG-04 70 59.06 134 47.65 15/08/2012 13:14 353 LSJIIZ)F;)eer
121 UCTD KUG-05 71 3.0 134 52.26 15/08/2012 22:07 499 L;l%%eer
143 ROS KUG-06 71 9.42 134 58.73 16/08/2012 17:04 770 I;(ljg\rl)eer
149 ROS KUG-07 71 15.05 135 4.31 17/08/2012 01:25 984 I;IOC\)A[;eer
170 ROS GRY-01 69 52.56 137 14.55 19/08/2012 14:14 50 Shelf
182 ROS GRY-02 70 1.05 137 40.5 19/08/2012 19:19 80 Shelf
194 ROS GRY-03 70 7.83 138 1.52 20/08/2012 01:02 204 LSJIIZ)F;)eer
203 ROS GRY-04 70 15.29 138 24.23 20/08/2012 19:31 351 L;l%%eer
211 ROS GRY-05 70 18.12 138 32.97 22/08/2012 14:00 500 I;(ljg\rl)eer
221 ROS GRY-06 70 26.45 138 58.93 22/08/2012 21:36 761 I;IOC\)A[;eer
228 UCTD GRY-07 70 31.56 139 13.76 23/08/2012 15:31 1019 I;IOC\)A[;eer
253 ROS TBS-01 69 55.79 140 22.59 25/08/2012 13:21 45 Shelf
263 ROS TBS-02 70 15.11 140 22.63 25/08/2012 19:30 75 Shelf
276 ROS TBS-03 70 16.94 140 22.84 26/08/2012 13:16 206 glporz)eer
285 ROS TBS-04 70 20.82 140 22.85 26/08/2012 18:27 353 L;l%%eer
297 ROS TBS-05 70 25.71 140 22.69 27/08/2012 13:06 497 I;(I)(\)A[.{)eer
306 ROS TBS-06 70 33.22 140 22.32 27/08/2012 19:34 744 I;IOC\)A[;eer
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Appendix 1 cont.

Lat Lat Lon Lon ) Water .
EV: nt .Ic.:;:; Station Deg Min Deg Min C‘(s\(;;/tmsl;grblge Depth ';?g :tht
(N) (N) W) W) ’ (m)
Lower
332 ROS TBS-07 70 36.16 140 22.41 30/08/2012 14:45 1038 slope
Upper
336 ROS HCT-01 71 2.44 134 5.15 01/09/2012 13:37 350 slope
Lower
339 ROS HCT-02 71 8.16 134 10.55 01/09/2012 17:30 558 slope
Lower
342 ROS HCT-03 71 12.38 134 14.6 01/09/2012 21:24 752 slope
Lower
346 ROS HCT-04 71 18.33 134 20.24 02/09/2012 01:42 1017 slope
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Appendix 2. CTD/Rosette station plots for the DAL tansect stations during the BREA
Marine Fishes project, August-September 2012. Plotre identified by station name and
sampling date, expedition event number and fish hatat grouping. CTD plots
(temperature, salinity, transmissivity, fluorescene, dissolved oxygen (DO) and
photosynthetically active radiation (PAR)) are pregnted first, followed by the rosette plots
(inorganic nutrients (NOz + NO,, PO,, Si(OH).), $*20, chlorophyll a (total and 5 um) and

dissolved organic carbon (DOC)). Transect and caslketails are provided in Figure 1 and
Appendix 1.
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07/08/2102: Event 13, Station DAL-01 (Shelf)
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Depth ()

07/08/2102: Event 14, Station DAL-02 (Shelf)
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07/08/2102: Event 14, Station DAL-02 (Shelf)
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07/08/2102: Event 22, Station DAL-03 (Upper Slope)
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07/08/2102: Event 22, Station DAL-03 (Upper Slope)
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08/08/2102: Event 29, Station DAL-04 (Upper Slope)
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08/08/2102: Event 29, Station DAL-04 (Upper Slope)
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08/08/2102: Event 34, Station DAL-05 (Upper Slope)
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08/08/2102: Event 34, Station DAL-05 (Upper Slope)

No rosette sampling
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10/08/2102: Event 48, Station DAL-06 (Lower Slope)
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10/08/2102: Event 48, Station DAL-06 (Lower Slope)

NO, + NO,, Si(OH), (mmol m?)

0 5 10 15 20 25 30
0 L 1 1 1 1 1
200
400
e NO,+NO,
600 v Si(OH),
e PO,
1 1 I I
0.0 0.4 0.8 1.2 1.6 2.0
PO, (mmol m*)
Chlorophyll a (mg m*)
0.0 0.2 04 0.6 0.8 1.0
0 1{?'\" 1 1
200
400
600
® Total
v 5um

27

Depth (m)

Depth (m)

200

400

600

200

400

600

5180 (%o)
6 -4 2 0
DOC (mmol m™)
40 60 80

100

120




Depth (m)

11/08/2102: Event 64, Station DAL-07 (Lower Slope)
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11/08/2102: Event 64, Station DAL-07 (Lower Slope)
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Appendix 3. CTD/Rosette station plots for the KUG tansect stations during the BREA
Marine Fishes project, August-September 2012. Plotre identified by station name and
sampling date, expedition event number and fish hatat grouping. CTD plots
(temperature, salinity, transmissivity, fluorescene and dissolved oxygen (DO)) are
presented first, followed by the rosette plots (in@anic nutrients (NO3 + NO,, POy,
Si(OH)a,), 820, chlorophyll a (total and 5 pm) and dissolved orgnic carbon (DOC)).
Transect and cast details are provided in Figure And Appendix 1.
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13/08/2102: Event 78, Station KUG-01 (Shelf)
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13/08/2102: Event 78, Station KUG-01 (Shelf)
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14/08/2102: Event 93, Station KUG-02 (Shelf)
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14/08/2102: Event 101, Station KUG-03 (Upper Slope)
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14/08/2102: Event 101, Station KUG-03 (Upper Slope)
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15/08/2102: Event 110, Station KUG-04 (Upper Slope)
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15/08/2102: Event 110, Station KUG-04 (Upper Slope)
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15/08/2012: Event 121, Station KUG-05 (Upper Slope)
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15/08/2012: Event 121, Station KUG-05 (Upper Slope)

No rosette sampling
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16/08/2012: Event 143, Station KUG-06 (Lower Slope)
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16/08/2012: Event 143, Station KUG-06 (Lower Slope)
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17/08/2012: Event 149, Station KUG-07 (Lower Slope)
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17/08/2012: Event 149, Station KUG-07 (Lower Slope)
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Appendix 4. CTD/Rosette station plots for the GRY ransect stations during the BREA
Marine Fishes project, August-September 2012. Plotre identified by station name and
sampling date, expedition event number and fish hatat grouping. CTD plots
(temperature, salinity, transmissivity, fluorescene and dissolved oxygen (DO)) are
presented first, followed by the rosette plots (in@anic nutrients (NO3 + NO,, POy,
Si(OH)a,), 820, chlorophyll a (total and 5 pm) and dissolved orgnic carbon (DOC)).
Transect and cast details are provided in Figure And Appendix 1.
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19/08/2012: Event 170, Station GRY-01 (Shelf)
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19/08/2012: Event 170, Station GRY-01 (Shelf)
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19/08/2012: Event 182, Station GRY-02 (Shelf)
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19/08/2012: Event 182, Station GRY-02 (Shelf)
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20/08/2012: Event 194, Station GRY-03 (Upper Slope)

S0

100

150+

200 -
I

Beam Trgnsmission (%,/m}
] 40 4] 2o

1S

22

24

28 [a] )

23 3
Salinity (PSU)
Bettle Salinlby— o

34

Depth {rm)

51

a0

100

150

200
B

mRa)

IH

Prged Ogen (Y s

1]

c10
Fluerescence (ma/ 3}
Bettle Shlaraphedl—w

1.00



Depth (m)

Depth (m)

50

100

150

200

0

50

100

150

200

0 5 10 15

20/08/2012: Event 194, Station GRY-03 (Upper Slope)
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20/08/2012: Event 203, Station GRY-04 (Upper Slope)
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20/08/2012: Event 203, Station GRY-04 (Upper Slope)
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22/08/2012: Event 211, Station GRY-05 (Lower Slope)
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22/08/2012: Event 211, Station GRY-05 (Lower Slope)
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22/08/2012: Event 221, Station GRY-06 (Lower Slope)

TernEerutu re [(#3]

TemEeroture (]
-2 M 2 1 12 -2 B 10 12
R = " e e e e e e O T T T T T T T
L v J
200+ b 200 F -
an0t i E aoo} -
-—
L _ = J
kL)
fa]
L i J
GO — E GO0 -
- s 4
Bzam Transmission (% /mm Oigsclvad eygen_{mL/ L
8007 20 4 50( /m a ) BiG= g0 65 70 >’97_5( fé% Es g0
L o e s s S LA L T T T T T T T T T
Lo v o v v by by by e by v b g L L M S | 1 R S |
232 24 a8 25 EH 32 4 36 o c10 1.00
Salinity (PSUY Fluorescence (mg/ ma}
Eettle Salinlby— o Eecttle Chlaraphdl—w

57



Depth (m)

Depth (m)

200

400

600

22/08/2012: Event 221, Station GRY-06 (Lower Slope)
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23/08/2012: Event 228, Station GRY-07 (Lower Slope)
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23/08/2012: Event 228, Station GRY-07 (Lower Slope)

No rosette sampling
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Appendix 5. CTD/Rosette station plots for the TBSransect stations during the BREA
Marine Fishes project, August-September 2012. Plotre identified by station name and
sampling date, expedition event number and fish hatat grouping. CTD plots
(temperature, salinity, transmissivity, fluorescene and dissolved oxygen (DO)) are
presented first, followed by the rosette plots (in@anic nutrients (NO3 + NO,, POy,
Si(OH)a,), 820, chlorophyll a (total and 5 pm) and dissolved orgnic carbon (DOC)).
Transect and cast details are provided in Figure And Appendix 1.
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25/08/2012: Event 253, Station TBS-01 (Shelf)
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25/08/2012: Event 253, Station TBS-01 (Shelf)
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25/08/2012: Event 263, Station TBS-02 (Shelf)

TernEerutu re [(#3]

-2 G =3 TG 12
3 L e e O

I &

i i
20 b
40 - -
G- 1

| Beam Trgnsmission (%,/m}

] 40 4] 2o 1RC

g0

I T S I S T SO AN TN SO TR NN S S W
24 28 32

23
Salinity (PSU)
Bettle Salinlby— o

Depth {m)

64

TemEerotureE (]

-z a 10 12
[ LI s e I D L B P I L B LI
Digschead 01 LA |
sl s TRl Opgen (Y 55 gl
L L o oo e L B
| I T S L T S
0,01 1.00

c10
Fluerescence (ma/ 3}
Bettle Shlaraphedl—w



Depth (m)

Depth (m)

25/08/2012: Event 263, Station TBS-02 (Shelf)
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26/08/2012: Event 276, Station TBS-03 (Upper Slope)
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26/08/2012: Event 276, Station TBS-03 (Upper Slope)
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26/08/2012: Event 285, Station TBS-04 (Upper Slope)
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26/08/2012: Event 285, Station TBS-04 (Upper Slope)
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27/08/2012: Event 297, Station TBS-05 (Lower Slope)
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27/08/2012: Event 297, Station TBS-05 (Lower Slope)
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Depth (m)

27/08/2012: Event 306, Station TBS-06 (Lower Slope)
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27/08/2012: Event 306, Station TBS-06 (Lower Slope)
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30/08/2012: Event 332, Station TBS-07 (Lower Slope)
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30/08/2012: Event 332, Station TBS-07 (Lower Slope)
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Appendix 6. CTD station plots for the HCT transectstations during the BREA Marine
Fishes project, September 2012. Plots are identifidoy station name and sampling date,
expedition event number and fish habitat groupingCTD plots present temperature,

salinity, transmissivity, fluorescence and dissohteoxygen (DO) data. Transect and cast
details are provided in Figure 1 and Appendix 1.
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01/09/2012: Event 336, Station HCT-01 (Upper Slope)
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01/09/2012: Event 339, Station HCT-02 (Lower Slope)
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01/09/2012: Event 342, Station HCT-03 (Lower Slope)
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02/09/2012: Event 346, Station HCT-04 (Lower Slope)
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Appendix 7. Salinity (bottle values, PSU)*20 (%0) and nutrient (mmol m™) section plots
for the upper 150 m of the DAL transect, August 202.
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Appendix 8. Salinity (bottle values, PSU)$*0 (%.) and nutrient (mmol m'3) section plots
for the upper 150 m of the KUG transect, August 204
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Appendix 9. Salinity (bottle values, PSU)*0 (%.) and nutrient (mmol m'3) section plots
for the upper 150 m of the GRY transect, August 2
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Appendix 10. Salinity (bottle values, PSUX%*0 (%0) and nutrient (mmol m™) section plots
for the upper 150 m of the TBS transect, August 2@L Note change in x-axis orientation.
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