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ABSTRACT 

Wright, C.A., Johannessen, S.J., Hannah, C., and Covert, P. 2025. Physical, chemical and 

biological oceanographic data collected in Chatham Sound and Hecate Strait, 2018-2020. 

Can. Data Rep. Hydro. Ocean. Sci. 228: ix + 128p.

Oceanographic data, water and sediment samples were collected in the Chatham Sound region, 

including the Skeena River estuary, from 2018 to 2020. Oceanographic sampling included 

seasonal station profiles with CTD/Rosettes (Conductivity, Temperature, Depth sensor) and 

water samples.In addition, moorings were deployed,with CTDs dissolved oxygen sensors and 

current meters. Station-specific electronic data profiles included temperature, salinity, dissolved 

oxygen and fluorescence. Water samples were analyzed for nutrients, salinity, dissolved oxygen, 

chromophoric dissolved organic matter, total/dissolved organic carbon (TOC/DOC), oxygen 

stable isotopes (d18O), and suspended particulate matter concentration (SPC). SPC samples were 

also analyzed for total organic carbon, nitrogen and stable isotopes of carbon and nitrogen (13δC 

and 15δN). Water samples were also collected along a salinity gradient in the Skeena River 

estuary to assess the extent and influence of the river on Chatham Sound and its reaches. 

Seasonal transects by small boat collected CTD data, as well as water samples for nutrients and 

other tracers, such as CDOM, 18δO, TOC and DOC. 

Three moorings were deployed in Chatham Sound, one in central Chatham Sound (CHAT-1) and 

two in  tidal passages connected to the Sound (CHAT-2, CHAT-3). Moorings were deployed for 

approximately 1 year at a time. The CHAT-1 mooring included sediment traps for the collection 

of particulate fluxes. However, these traps failed to perform: the mooring was hit by a fishing 

boat in the first year, and the traps were overwhelmed with sediment in the second.   

In 2018, sediment cores were collected with a  Pouliot Box corer. The cores were sub-sectioned, 

dated using 210Pb and 226Ra, and then analyzed for organic carbon, total nitrogen, biogenic silica, 

and the stable isotopes 13δC and 15δN. 

This work was funded by the Government of Canada’s Oceans Protection Plan. 

RÉSUMÉ 

Wright, C.A., Johannessen, S.J., Hannah, C., et Covert, P. 2025. Données océanographiques 

physiques, chimiques et biologiques recueillies dans le détroit de Chatham et le détroit 

d'Hécate, 2018-2020. Rapport Can. de données. Hydro. Océan. Sci. 228: ix + 128p. 

De 2018 à 2020, des données océanographiques, des échantillons d’eau et de sédiments ont été 

prélevés dans la région du détroit de Chatham, y compris dans l’estuaire de la rivière Skeena. Les 
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données océanographiques comprenaient des stations où des des profils saisonniers ont été 

effectués avec une rosette pour échantillonner l’eau. La rosette était munie d’un CTD (capteur de 

conductivité, de température, de profondeur)  qui permet de mesurer la température et la salinité, 

en plus de l’oxygène et de la fluorescence de l’eau avec des capteurs électroniques. Les 

échantillons d’eau prélevés par la rosette ont été analysés afin de déterminer les sels nutritifs, la 

salinité, l’oxygène dissous, la matière organique dissoute chromophorique (MODC), le carbone 

organique total/dissous (COT/COD), les isotopes stables d’oxygène (d18O) et la concentration 

en matières particulaires en suspension (SPC). Ces matières particulaires en suspension ont 

également été analysées pour le carbone organique total, l’azote et les isotopes stables du 

carbone et de l’azote (13δC et 15δN). Des échantillons d’eau supplémentaires ont pareillement 

été prélevés le long du gradient salin de l’estuaire de la rivière Skeena afin d’évaluer l’étendue et 

l’influence de la rivière sur le détroit de Chatham et ses tronçons. Ces transects saisonniers, 

effectués en utilisant des petites embarcations, ont recueilli des données CTD, ainsi que des 

échantillons d’eau pour mesurer les concentrations de sels nutritifs et d’autres traceurs, tels que 

le MODC, le 18δO, le COT et le COD.  

Travaux de terrain, trois mouillages ont également été déployés dans le détroit de Chatham, l’un 

dans le centre du détroit (CHAT-1) et les deux autres dans des passages d’eau plus profonds 

reliés au détroit (CHAT-2, CHAT-3).  Chaque mouillage a été déployé pour une période 

d’environ un an avant d’être récupéré et redéployé. Les mouillages étaient munis de 

courantomètres, ainsi que des CTDs installés à diverses profondeurs. Plusieurs des CTDs avaient 

la capacité de mesurer la concentration d’oxygène dissous. De plus, le mouillage CHAT-1 

comprenait des pièges à sédiments afin de mesurer le flux de particules. Cependant, aucun des 

pièges n’a fonctionné, car le mouillage a été heurté par un bateau de pêche lors de la première 

année de déploiement , alors que les pièges ont été submergés de sédiments lors de la seconde 

année de déploiement .  

En 2018, des carottes de sédiments ont été prélevées à l’aide d’un carottier Pouliot Box dans la 

région. Les carottes ont été sous-sectionnées, datées à l’aide de 210Pb et de 226Ra, puis 

analysées pour le carbone organique, l’azote total, la silice biogène et les isotopes stables 13δC et 

15δN. 

Ces travaux ont été financés par le Plan de protection des océans du gouvernement du Canada. 



1.0 Introduction 

This document reports physical, biological and geochemical data collected by Fisheries 

and Oceans Canada from July 2018 to August 2020, in and around Chatham Sound, BC. 

The study area encompasses the waters of Chatham Sound, Dixon Entrance, eastern 

Hecate Strait, Portland Inlet and Pearse Inlet (Figure 1).  

Data were collected under the Oceans Protection Plan – Baseline, in order to develop a 

regional nitrogen budget and to assess baseline water and sediment properties. 

Sampling cruises primarily took place in July/August (2018-025, 2019-069, 2020-069), 

with additional cruises in October (2020-083), November (2019-103) and February 

(2019-001, 2020-001). The Skeena River was sampled by small boat in August 2019 

(2019-069), November 2019 (2019-103), February 2020 (2020-001) and October 2020 

(2020-083).  In addition to the water sampling, moorings were deployed at three locations 

in Chatham Sound.  

Depth profiles of temperature, salinity, transmissivity, fluorescence, and dissolved 

oxygen were collected using a CTD-rosette system. Water samples were analyzed for 

dissolved oxygen, salinity, nutrients, dissolved organic carbon, total organic carbon, 

coloured dissolved organic matter and oxygen stable isotopes. Water samples were also 

collected and filtered to determine the concentration and chemical composition of 

suspended particles. Sediment box cores were radiometric dated using 210Pb and 226Ra, 

and analyzed for organic carbon, total nitrogen, biogenic silica and stable isotopes of 

carbon and nitrogen. Surface water samples were collected from the Skeena River to 

determine freshwater composition endmembers. 

The data are tabulated and/or plotted in this report and are available electronically on 

request from the IOS data archive (waterproperties.ca.)

2.0  Methods 

2.1 Study Area and Sampling Logistics 

Figure 1 shows the sampling areas, CTD-rosette stations and locations for cores and 

moorings. All stations were used for vertical CTD profiling. Water samples were 

collected at most of the CTD stations, but the exact set of water sampling stations varied 

among cruises. Oceanographic surveys took place in July/August (2018-025, 2019-069 

and 2020-069), October/November (2020-083), and February (2019-001 and 2020-001). 

A separate, river-only expedition (2019-103) took place in November. Not all stations 

were visited during every cruise, nor was the full set of parameters measured at every 

station. See the report section for each cruise for details.  
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2.2 Mooring Configurations 

CHAT1 and CHAT2 were deployed in July 2018. CHAT 3 was added in August 2019. 

The moorings included single-point current meters, CTDs with oxygen sensors, ADCPs 

and ambient noise recorders (data not shown) (Figure 2). Sampling intervals varied 

among the instruments to balance sampling rate against battery life. Moorings were 

deployed for approximately 1 year at a time, from one summer cruise to the next. 

Baker-style sediment traps (Baker and Milburn,1983, and O’Brien et al, 2000) were 

deployed on CHAT1. Unfortunately, in December 2019, CHAT1 was hit and dragged 1.4 

km north. The damage to the mooring, and specifically to the sediment traps, resulted in a 

total loss of trap samples. For the second deployment (beginning in August 2019), only a 

single 10-cup trap was deployed at approximately 100m, with each cup collecting for 30 

days. Unfortunately, the high sediment deposition at this location overwhelmed the 

poison in the trap,  rendering the samples unusable due to the high degree of degradation. 

After this, there were no further deployments of sediment traps in this project, and there 

are no data to report. 

CTD data from moorings were compared with deployment and retrieval casts from the 

shipboard SBE911, using both data with time stamp coincidence and longer-interval T-S 

tests (24-36 hours). Problematic data were corrected if possible, or else excluded. See 

report section for individual deployments for details. 

ADCP data were processed at the Institute of Oceans Sciences (Hourston et al. 2021). 

Netcdf files were opened in Ocean Data View (v.5.6.4) and lightly gridded using next-to-

neighbour methods employed within Ocean Data View.  

Aquadopp current meter data were corrected for magnetic declination, and final 

magnitude speed and direction were plotted. No other corrections were made to these 

data.  

The CHAT1-1 mooring was hit and dragged northward during its first deployment 

(CHAT1-1). Both instrument packages continued to function at the new location. 

However, they were positioned 10 m deeper than at their original site, and the upper 

instrument package, including the ADCP, was in a reverse orientation from its original 

position. Only the CTD data are reported here. The 10 mab instruments were also pulled 

10 m deeper than their original position, and only the CTD data are reported.  

Mooring configurations and sensor depths changed between deployment years. Figure 2 

shows the configuration for the first deployment of each mooring; some sensors were 

subsequently added and/or removed. 
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2.3 CTD Profiling 

During the oceanographic surveys, a SeaBird SBE911 CTD was deployed to measure 

vertical profiles of temperature, conductivity (salinity) and pressure, with additional 

sensors for dissolved oxygen (SBE43), chlorophyll fluorescence (Wetlabs and Seapoint), 

and transmissivity (Wetlabs C-Star). Data were collected at maximum frequency (24 Hz) 

on both downcast and upcast. The CTD was allowed to equilibrate and purge bubbles at 

the surface and then was lowered to near-bottom waters at a rate of 1m s-1. In order not to 

disturb the surface waters (which are highly stratified in this region except in winter), all 

equilibrations took place near the surface (0.5 - 2 m). Only the downcast data are plotted 

in this report.  

CTD data were post-processed at the Institute of Ocean Sciences (IOS) using standard 

routines to correct for thermal mass, hysteresis, and descent rate. Data were de-spiked 

and filtered, and bad data removed or flagged. Data were corrected using calibrations, 

knowledge of sensor history and also against long-term climatology for errors that had 

likely resulted from sensor drift. Electronic dissolved oxygen data were checked 

occasionally against Winkler titrations and corrected as appropriate. Finally, data were 

binned to 1-m averages. All CTD data (raw, partially processed and final product) are 

archived at IOS and freely available through the Water Properties open data portal 

(www.waterproperties.ca). 

2.4  Water Property Sampling 

Water samples were collected using a 24-bottle rosette system. The 10-L Niskin bottles 

were fired at standard depths (in meters: 0, 5, 10, 25, 50, 75, 100, 150, 200, 250, 300, 

400, 500, bottom-5) on the upcast. Bottles were allowed to equilibrate at each depth for a 

minimum of 30 seconds prior to firing. Samples were collected for nutrients (nitrate + 

nitrite, silicate, soluble orthophosphate and (during 2018-25 only) ammonium), 

throughout the water column. At the surface, 50 m and bottom, samples were collected 

for coloured dissolved organic matter (CDOM), dissolved organic carbon (DOC), total 

organic carbon (TOC), and oxygen stable isotopes (18O). If the station depth was < 75 

m, the 50 m sample was moved to 30 m. Extracted chlorophyll (surface, 10 m and 20 m 

only) and extracted phaeopigments were also collected. A salinity sample was collected 

from every bottle (data not shown) for conductivity cell calibration on the SBE9 and for 

comparison with certain bottle-derived analyses (e.g. 18O). At a few stations samples 

were collected for analysis of dissolved oxygen by Winker titration to validate the 

electronic DO sensor data. 

Additionally, full Niskins were collected at the surface for suspended particle 

concentrations (SPC). Each Niskin was completely emptied into a carboy that was shaken 

gently to distribute particles, and then subsamples of this water were collected into 

containers of known volume. Water was filtered under low vacuum onto a pre-combusted 

(at 450°C for 5 hours), pre-weighed, 25 mm GF/F filter (Whatman brand, nominal pore 

size 0.7 m). If filter clogging prevented the full subsample from being filtered, the 
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actual filtered volume was recorded. Filters were then frozen at -20 °C. On return to IOS, 

the filters were dried at 50 °C in a drying oven to a constant weight and weighed on a 

Toledo Mettler balance to ±0.0001 g. The particle weight was divided by the volume 

filtered to determine the suspended particle concentration (SPC) in mg L-1. Carbon and 

nitrogen concentrations and stable isotopic composition (13C, 15N) were determined on 

the triplicate filters (see Section 2.4).   

Initially, only surface waters were sampled for suspended particles, but starting in 2020-

069, near-bottom waters were also collected.  

2.5  Chemical Analysis of Water Samples 

Oxygen samples were analyzed at sea using an automated Winkler titration system 

(Metrohm Dosimat model 876 with a UV light source and detector with a 365 nm filter, 

controlled by LVO2_876 software designed and constructed by Scripps Institution 

 of Oceanography), with modifications based on Carpenter (1965) and adhering to 

WOCE protocols (Culberson 1991). 

Nutrient samples were collected in plastic tubes and quick-frozen in aluminum blocks 

stored at -20 °C. All samples were returned to IOS for analysis. They were analyzed 

using an Astoria analyzer following methods described by Barwell-Clarke and Whitney 

(1996). 

Ammonium samples were collected and analyzed following a method modified from 

Holmes et al. (1999). The present ammonium analysis at IOS is a simplified fluorometric 

technique. Changes to the Holmes methodology include a lower sample volume (40 ml), 

a lower reagent volume (10 ml), the use of glass containers, and a longer incubation 

period (9-10 hours). Standards were prepared, using low-organic seawater to reduce the 

need for additional collections and the spiking of samples. 

Chlorophyll samples were filtered onto 25 mm GF/F filters (nominal pore size 0.7 m) 

and stored in glass scintillation vials at -20 °C prior to analysis. Samples were extracted 

in 90% acetone at -20 °C for 24 hours in the lab and analyzed on a Turner 10AU 

fluorometer calibrated with commercially-available pure chlorophyll a (Sigma). 

Fluorescence readings taken before and after acidification were used to calculate the 

concentration of chlorophyll (Holm-Hansen et al. 1965). The average of two replicate 

samples is reported.  

For phaeopigment analysis, samples were extracted in 95 % methanol at -20 °C for 24 

hours and analyzed on a Waters 2695 HPLC, paired with a 2996 Photodiode Array 

detector, using the method of Zapata et al. (2000). Pigment concentrations were 

determined from peak areas calibrated using commercial pigment standards. The 

complete analytical technique is described by Nemcek & Peña (2014). 
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Salinity samples were collected in 200 mL Type ll glass bottles with disposable plastic 

inserts and screw caps, supplied by Ocean Scientific International Limited. They were 

analyzed in a temperature-controlled lab on a Guildline 8400B salinometer, standardized 

with IAPSO standard seawater.  

Dissolved organic carbon (DOC) and total organic carbon (TOC) samples were collected 

in pre-cleaned  scintillation vials (40 ml) with 0.125 cm Teflon low-bleed septa. The vials 

were cleaned in Extran 300 and rinsed several times with Type I Ultrapure water. Vials 

were then soaked in 10% HCl for a minimum of four hours and rinsed several times with 

Type I Ultrapure water. They were allowed to dry and then baked at 450 °C for a 

minimum of 5 hours. Septa were briefly washed in 10% HCl, rinsed with Type I 

Ultrapure water and allowed to air dry. TOC was collected directly from the spigot of the 

Niskin bottle, while the DOC samples were filtered through a Millipore Opticap XL 

Durapore 0.22 µm inline filter cartridge (Product No. KVGLA04HH3) attached to the 

spigot. Samples were frozen at -20 °C. TOC and DOC will be analyzed on a Shimadzu 

TOC-L, following SOP 7 of Dickson et al. (2007) with some expected modifications due 

to the use of different acids and sparging times. Not all DOC or TOC samples have been 

analyzed at the time of this report. 

Coloured dissolved organic matter (CDOM) samples were collected using the same filter 

as for the DOC samples and refrigerated in 125 ml amber bottles for analysis on return to 

IOS. Spectral absorbance (280-700 nm at 1nm resolution) was measured with a HP 

Agilent 8453 spectrophotometer. Data were corrected for instrument offset, and the 

linearized spectral absorption slope coefficient was determined using a curvilinear best  

fit curve over  280-550nm (See Johannessen et al., 2007 and Stedmon et al., 2000). The 

instrument offset accounts for temperature, scattering and refractive index differences 

between the sample and the blank (Type I water). 

Oxygen isotope samples were collected directly from the Niskin spigot into 30 ml plastic 

(PETG or PP) bottles, the cap secured with parafilm, and refrigerated. The samples were 

analyzed at the G. G. Hatch Stable Isotope Laboratory at the University of Ottawa, using 

an Isotope Ratio Mass Spectrometer (IRMS) Delta Plus XP (Thermo, Germany) 

interfaced with a GasBench II. 0.6 mL was pipetted into an Exetainer.  Samples and 

internal standards were flushed with a gas mixture of 2 % CO2 in helium off-line.  

Exetainers were left to equilibrate at either 25 °C or simply room temperature for >5 

days.  

Oxygen isotope data are reported in delta notation, . The units are per mil (‰) and 

defined as  = ((Rx-Rstd))/Rstd)*1000, where R is the ratio of the abundance of the 

heavy to the light isotope. 18O is normalized to internal standards calibrated to 

international standards VSMOW (0,0), GISP(-24,8, -189,5) and SLAP (-55,5, -428.0) and 

reported in ‰.   

Precision of the oxygen isotope data is evaluated by including in every sequence a 

reference water standard, known as W-20. The measured values of this water are used for 

long term monitoring and statistical purposes.  W-20 is reported as the average of the 
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measured values, n, and the standard deviation of the sequence. Generally, a sequence 

run holds 65 samples, and includes 4 sets of internal standards (known as W-7,9,10) and 

4 blind standards (W-20). the standard deviation of W-20 is less than 0.15 ‰.  Random 

duplicates of a sample are also run. 

 

Suspended particles were analyzed for carbon, nitrogen and stable isotopes (13C, 15N)  

at the University of British Columbia . For organic carbon, filters were first acid-fumed to 

remove inorganic carbon. Total nitrogen and organic carbon were measured in a CHN 

analyser, following Calvert and Pedersen (1995). Stable isotopes of carbon and nitrogen 

were measured using VG PRISM IRMS, with a Carlo-Erba CHN analyser. Data are 

presented vs. air for δ15N and vs. Pee Dee Belemnite for δ13C. 

 

 

2.6 River Sampling 

 

There were two phases to Skeena River sampling; surface collections for S. Johannessen 

during ship-based expeditions and quarterly sampling by P. Covert. Surface water 

samples were collected from the Skeena River in October/November (2019-103, 2020-

083), July/August (2019-069) and February (2020-001). Sampling locations were 

determined by salinity, not position, so the geographic positions of the stations varied.  

The farthest upstream sample was collected at S=0, or as close as could be reached given 

the river flow conditions in each season. Additional samples were collected at intervals, 

downstream from the freshwater end-member, along a fresh-marine mixing gradient. 

Temperature and salinity were measured using a YSI Pro-Plus conductivity probe that 

was calibrated on the day of sampling. The probe was placed within the top 10cm of the 

water until readings stabilized. Surface water samples were collected by hand- dipping 

containers into the surface water. Containers were rinsed three time and then samples 

collected in the upstream current. Samples were collected for  TOC, and nutrients 

(N, Si, P). Salinity samples were collected to confirm salinity probe readings. Larger 

samples (1 – 2 L) were also collected for later filtration and analysis of suspended 

particles, CDOM and DOC at some stations.   
 

Samples collected during quarterly environmental surveys were in cooperation with the 

Prince Rupert Port Authority. In-situ measurements and water sampling protocols were 

designed to capture full water column salinity and temperature profiles and to collect 

water samples near the surface and bottom. If the depth was greater than 100 m, a water 

sample was collected at 100 m depth. Vertical water profiles were collected with a hand-

deployed RBR Concerto3 conductivity, temperature, depth (CTD) instrument. The CTD 

was lowered at a rate of approximately 1 ms-1. Sampling frequency was 8 Hz. Raw CTD 

sensor data were processed following the recommendations of Halverson et al. 

(2017).  Water samples were collected at the bottom of each cast using a 5 L Niskin 

bottle centered 2 m above the position of the conductivity and temperature sensors on the 

CTD.  From each Niskin bottle, nutrient, salinity, δ 18O, and dissolved inorganic carbon / 

total alkalinity (DIC/TA) samples were collected.   
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In situ bottle temperatures were estimated from the vertical temperature profiles (2m 

above the bottom of the cast).  Nutrient and salinity samples were analyzed at the 

Institute of Ocean Sciences (see above). 

 

DIC/TA, δ 18O, and full water column CTD data from the quarterly surveys will be made 

available in a forthcoming publication. 

 

2.7  Sediment Core Sampling and Dating  

 

Five cores were collected in the study area, during cruise 2018-069, using a Pouliot box 

corer (Cores Port 1, CHAT1, CHAT2, CH8, and CH28). Sediment cores were sectioned 

in the shipboard laboratory within a few hours of collection into 1-cm intervals for the 

uppermost 10 cm, 2-cm intervals for the next 10 cm and 5-cm intervals for the remainder 

of the core. Core descriptions are provided in Table 4. Sediment consisted primarily of 

silty mud with some sand. Core sections were homogenized and then subsampled for 

analysis of 210Pb and 226Ra, carbon, nitrogen, biogenic silica, 15N and 13C.  

 

Subsamples for each core depth were sent to Flett Research Ltd. in Winnipeg, Canada for 

analysis of 210Pb and 226Ra. 210Pb activity was measured in all sections of the core 

following the procedure of Eakins and Morrison (1978), while that of 226Ra was 

determined at three depths (top, middle, bottom) in each core, from the in-growth of 
222Rn over at least 4 days, as per Mathieau et al. (1988) with modifications by Flett 

Research Ltd. Data from the radiochronology completed to date are  presented in this 

report (Table 1). 

 

Core samples for C, N, Si, 15N and  13C were analyzed at the University of British 

Columbia, as described above. 

 

 

 

3.0 Results 

 

Data are presented cruise by cruise. For the purposes of this report, the study area has 

been divided into three regions (Figure 1). Water column data are presented by region 

within each cruise. Data were plotted using Ocean Data View v. 3.4.3 (Schlitzer, R., 

2009) and mooring ADCP data using version 5.6.4 (Schlitzer, R, 2023). 

 

For each cruise there is a map showing the sampling stations and the locations of 

moorings and sediment cores, where applicable, followed by plots of the  associated data. 

For the three years, the mooring data are shown in the section for the associated 

deployment cruise.  

 

Water column data from 2018-025 are shown in Figures 3-28; 2019-001 in Figures 29-

39; 2019-069 in Figures 40-50; and 2020-001 in Figures 57-73.  Sediment core data are 

presented with the data from 2018-025 (Table 1, Figures 9, 10), which is when the cores 

were collected. 
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Skeena River data for all seasons are shown at the end (Figures 74-78 and Table 2).  
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Figure 1. Overview of sample locations. Red dots represent mooring locations and 
green dots represent sediment cores. Sediment cores were also taken at 
Chat1 and Chat2. All stations, including blue dots show the location of 
CTD/rosette casts. 
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Figure 3. Chatham Sound Region Station Map 2018-025. Squares represent 
mooring locations and stars represent core locations. 
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Figure 4. Time series for instrumentation collected on CHAT1-1, 2018-2019. Vertical 
line marks December 2, 2018, when the mooring was hit and moved. 
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Figure 5. Time series for instrumentation collected at CHAT2-1, 2018-2019. 
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Figure 5 continued. Time series for instrumentation collected at CHAT2-1, 2018-2019. 
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Figure 6. SBE911 data collected during 2018-025, Chatham Sound Region. 
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Figure 8 continued. Results of the GFF suspended particulate matter analysis collected on  
2018-025, Chatham Sound Region. 
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Figure 9 continued. Geochemical results from sediment cores collected during 
2018-025, Chatham Sound and Northern Inlet Region. 
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Figure 10. Dixon Entrance Region station map 2018-025. 
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Figure 11. SBE911 data collected during 2018-025, Dixon Entrance Region. 
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Figure 13 continued. Results of the GFF suspended particulate matter analysis 
collected on 2018-025, Dixon Entrance Region. Samples for δ13C were 
non-detectable. 
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Figure 14. Hecate Strait Region station map, 2018-025. 
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Figure 15. SBE911 data collected during 2018-025, Hecate Strait region. 
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Figure 17 continued. Results of the GFF suspended particulate matter analysis 
on 2018-025, Hecate Strait region. 
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Figure 18. Pearse Inlet Region station map, 2018-025. 
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Figure 19. SBE911 data collected during 2018-025, Pearse Inlet Region. 
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Figure 21 continued. Results of the GFF suspended particulate matter 
analysis collected on 2018-025, Pearse Inlet Region. 
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Figure 22. Portland Inlet Region station map, 2018-025. 
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Figure 23. SBE911 data collected during 2018-025, Portland Inlet Region. 
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Figure 24. Niskin bottle data collected during 2018-025, Portland Inlet Region. 
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Figure 25 continued. Results of the GFF suspended particulate matter 
analysis collected on 2018-025, Portland Inlet Region. 
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Figure 26. Observatory Inlet Region station map, 2018-025. 
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Figure 27. SBE911 data collected during 2018-025, Observatory Inlet Region. 
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Figure 29. Chatham Sound Region station map, 2019-001. 
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Figure 30. SBE911 data collected during 2019-001, Chatham Sound Region. 
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Figure 32. Hecate Strait Region station map, 2019-001. 
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Figure 33. SBE911 data collected during 2019-001, Hecate Strait Region. 
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Figure 35. Dixon Entrance Region station map, 2019-001. 
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Figure 36. SBE911 data collected during 2019-001, Dixon Entrance Region. 
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Figure 37. North Inlet Region station map, 2019-001. 
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Figure 38. SBE911 data collected during 2019-001, North Inlet Region. 
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Figure 40. Chatham Sound Station Map, 2019-069. Stars represent mooring 
locations. 
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Figure 41. Time series for instruments collected at Chat1-2, 2019-2020. FLNTU 
data not shown due to sensor failure. 
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Figure 42. Time series for instrumentation collected at Chat2-1, 2019-2020. 

64



Figure 42 continued. Time series for instrumentation collected at Chat2-1, 
2019-2020. 
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Figure 42 continued. Time series for instrumentation collected at Chat2-1, 2019-2020. 
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Figure 43. Time series for instrumentation collected at Chat3-1, 2019-2020. 
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Figure 43 continued. Time series for instrumentation collected at Chat3-1, 2019-2020. 
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Figure 43 continued. Time series for instrumentation collected at Chat3-1, 2019-2020. 
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Figure 44. SBE911 data collected during 2019-069, Chatham Sound Region. 
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Figure 46. Hecate Strait Region station map, 2019-069. 
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Figure 47. SBE 911 data collected during 2019-069, Hecate Strait Region. 
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Figure 50. Results of the GFF suspended particulate matter analysis collected on 
2019-069, Chatham Sound and Hecate Strait Regions combined. 
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Figure 51. Chatham Sound Region station map, 2020-001. 
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Figure 52. SBE911 data collected during 2020-001, Chatham Sound Region. 
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Figure 53. Hecate Strait and Dixon Entrance Regions station map, 2020-001. 
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Figure 54. SBE911 data collected during 2020-001, Hecate Strait and Dixon 
Entrance Regions. 
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Figure 55. Niskin bottle data collected during 2020-001, all regions shown. 
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Figure 56. Results of the GFF suspended particulate matter analysis collected on 
2020-001 all regions show. 
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Figure 56 continued. Results of the GFF suspended particulate matter analysis 
collected on 2020-001 all regions show. 
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Figure 57. Chatham Sound Region station map, 2020-069. Stars represent 
mooring stations. 
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Figure 58. Time series for instrumentation collected at Chat2-3, 2020-2021. 
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Figure 58 continued. Time series for instrumentation collected at Chat2-3, 2020-2021. 
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Figure 59. Time series for instrumentation collected at Chat3-2, 2020-2021. 
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Figure 59 continued. Time series for instrumentation collected at Chat3-2, 2020-2021. 
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Figure 60. SBE911 data collected on 2020-069, Chatham Sound Region. 
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Figure 62 continued. Results of the GFF suspended particulate matter analysis 
collected on 2020-069, surface niskin samples, Chatham Sound Region. 
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Figure 63 continued. Results of the GFF suspended particulate matter analysis 
collected on 2020-069, bottom-5m samples, Chatham Sound Region. 
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Figure 64. Hecate Strait Region station map, 2020-069. 
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Figure 65. SBE911 data collected during 2020-069, Hecate Strait Region. 
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Figure 67. Dixon Entrance Region station map, 2020-069. 
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Figure 68. SBE911 data collected during 2020-069, Dixon Entrance Region. 
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Figure 70 continued. Results of the GFF suspended particulate matter analysis collected 
in 2020-069, surface niskin samples, Hecate Strait and Dixon Entrance Regions 
combined. 
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Figure 71 continued. Results of the GFF suspended particulate matter analysis collected on 
2020-069, bottom-5m niskin samples, Hecate Strait and Dixon Entrance Regions 
combined. 
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Figure 72. North Inlets Region station map, 2020-069. 
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Figure 73. SBE911 data collected during 2020-069, Northern Inlet Region. 
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Figure 75 continued. Results of the GFF suspended particulate matter
  analysis collected on 2020-069, surface niskin samples, Northern Inlet  
 Region. 

115



Fi
gu

re
 7

6.
 R

es
ul

ts
 o

f t
he

 G
FF

 s
us

pe
nd

ed
 p

ar
tic

ul
at

e 
m

at
te

r a
na

ly
si

s 
co

lle
ct

ed
 o

n 
20

20
-0

69
, b

ot
to

m
-5

m
 n

is
ki

n 
sa

m
pl

es
, N

or
th

er
n 

In
le

t R
eg

io
n.

 

116



Figure 76 continued. Results of the GFF suspended particulate matter analysis 
collected on 2020-069, bottom-5m niskin samples, Northern Inlet Region. 

117



Figure 77. Skeena River sampling locations during 2019-069, 2019-103, 2020-
001, and 2020-083. 
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Figure 78. Water sample data collected during 2019-069. 
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Figure 79. Water sample data collected during 2020-001. 
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Figure 80. Water sample data collected during 2020-083. 
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Cruise 2019-069 2019-083 2020-001 2020-083
Temperature 

(°C) 18.2 6.8 1.3 NA

Salinity (ppt) 0.1666 1.3 1.8 0.5901
δ18O (ppt) -16.6 -14.8 -14.9 -15.1
CDOM S 0.0162 0.0162 0.0147

CDOM a 350 5.01 4.15 7.48
TOC (µmol/L) 105.94 197.48 NA NA
DOC (µmol/L) 194.96 191.08
SPC (mg/L) 14.29 22.19 6.70

TPN (µg) 30.77 25.19 3.42
TNP(ug/L) 91.85
TCorg (µg) 108.00 205.67 -27.22

TPCorg (ug/L) 322.39

δ15N [vs. air] 2.48 3.42
δ13Corg (vs. 

PBD)
-26.15 -27.22

Ammonium 
(umol/L) 0.03

Nitrite 
(umol/L) 4.27 11.53 5.41

Siliate 
(umol/L) 56.90 81.18 59.49

Phosphate 
(umol/L) 0.37 0.55 0.17

Table 2. Freshwater endmembers for the Skeena River. Samples shown are 
those with the lowest salinity taken during each sampling expedition.
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