Herbert Inlet Clayoquot Sound Phytoplankton and Water Properties

2014-2024 Comparison

Vernon Reed and Sawyer Townsend
Mentored by Cheryl Greengrove TESC499

Introduction b Sydney Inlet CLAYOQUOT SOUND R l 2014 2024
69 " g9 Shelter Inlet csu tS P . P .
k. Water Properties Water Properties
o s 78979 erbert Inlet
68 64 aent "
063672 o 4075 37
1 1 1 1 062 °73 081 Station Depth 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Phytoplankton are microscopic algae which are responsible for
61 036 Bedwell Inlet 31 ED 0 0 6400 0 0 7874 0 0 0 4,167 0 4,000 20,000
] ) ) *40 | thrm 0 2654 0 1709 O -
almost all primary production in the ocean. They form the base of the 60 SN 8 w4 | net 1801357 4651 (307720288061 0 0 0 0 8889 0 210,000 o [60000] o —H
o34 33 srfc 0 1,538 0 752 0 0 6,154 0 0 0 0 0 1575 3,200 E =
. . . . * 33 thrm 0 4202 758 0 0 1
marine food web and produce the majority of the oxygen in the & i I o HiseAlEEEESEl o o B9 o o o 140,000 o BA8G o B
2 B Tofino Inlet B o B 02582 B
. . o35 =i | thrm 0 0 0 0 H
atmosphere. There are over 20,000 known species of phytoplankton, g ALE A & w [ e = :
) . p srfc 0 0 0 8.943 0 0 5,000 0 0 0 2703 0 0 0 Ej';_s
about 200 of which can be harmful to humans and marine mammals. One s 8 O e e =
o4 e 36 net 0 0 1136 1786 1600 0 0 [35088 0 250,000 0 0 0 =
. Y L3 . .47 . , . . -%%{5
such species, Alexandrium catenella (Flg 2), found in PN'W waters, o59 e Figure 5: A. catenella concentrations (cells/L) in Herbert Inlet by depth from Ston Dpth " DomliinESpesles E
o58 surface H. hauckii 5
. . . ] § 57 56,45 *46 2014 to 2024. 2014 33 surface H. hauckii , 1 ’
produces a neurotoxin which can accumulate in filter-feeding shellfish A 83 T R — TR
s RO o84 2015 33 surface Phaeocystis spp. b :'5 2014 Herbert Inlet Temperature [deg C] i
and can be lethal to marine mammals and humans lf ingested by Causing " e DaLara! GERCO NOAKNGNG. ahd B hle danitinrs Herbert Inlet 2014 and 2024 TOtal Abundance fOf 2015 38 surface Phaeoc'ystis spp.
Figure 1: Map of Clayoquot Sound and stations. Photo credit: Surface 2045 31 surface P.gracile
. . . Tracie Ba 2018 31 thermo P~ grocile
Paralytic Shellfish Poisoning (PSP). Iry. 800,000 ST ——
700.000 2018 33 thermo L minimus
University of Washington Tacoma researchers have been studying the Y 600,000 L R L S
2 g 2018 38 thermo C dlosterium
. . . 8 500,000 2019 31 surface Rhizosoienia spp.
marine ecosystem in Clayoquot Sound (Fig. 1) on the west coast of S 400,000 201 s e e
<_( 300.000 Hm 2014 2019 33 surface A.senarius, S. costatum
Vancouver Island, BC, Canada annually 1n the fall since 2001. In 2014, | cpaves I moop ORI hermol K St i o
(o ’ 2019 38 surface Chaetoceros spp.
. . . . 100,000 2019 38 thermo A. senarius, Chaetoceros spp, Protoperidinium spp.
the Northeast Pacific Ocean, including the Pacific Northwest coast, : [] I e 2022 31 surface D.brightwell
31 17 36 38 2022 31 thermo D. brightwelii
experienced the first of a series of marine heatwaves (MHW). This study S R R s
2022 33 thermo 5 costatum
. . . . . . . £ v < 2022 36 surface R.setigera . .
will examine the phytoplankton populations and estuarine conditions in s Ph 2022 36 thermo O brightweli - Salinity (PSU)
. . . WA A Herbert Inlet 2014 and 2024 Simpson Diversity 20220 S8 Siiace R Seuhi -
Herbert Inlet, one of five inlets in Clayoquot Sound, in 2024 and B a0 Index for Surface o
. . . . \, Y oo & : "" A 0.35 2023 31 thermo C closterium
compare water properties and phytoplankton abundance and diversity in . A /S o 2022 33 surface Pseudenitzschiaspp. )_
- AP s i = 0.3 2023 33 thermo Pseudonitzschia spp.
T 1 . : : 3 s | L~ ’ = 2023 36 surface D. blavyanus, Chaetoceros spp.
this inlet with data collected in 2014. Water properties and phytoplankton 7 8 A = 0.25 T T =
) ) & : 1 o 02 2023 38 surface A.senarius =
will also be compared with nearby Bedwell Inlet for 2024. 2 015 — 2023 38 thermo D blowanus, A senaris £
g 2024 31 surface s costatum E
a 0.1 W 2024 2024 31 thermo Chaetoceros spp / T. nitzschioides E .
Figure 2: Alexandrium catenella. Photo credit: Sound Water E 0.05 2024 33 surface P.delicatissima/R. setigera R
Stewards. 2024 33 thermo R. setigera =2 =
0 2024 36 surface L minimus /R. setigera EZ
T al 33 =h 38 2024 36  thermo R.setigera =
€ ’ Station 2024 38 surface L minimus EZ
MethOdS 2024 38 thermo R. setigera .

Figure 7: Dominant species per station from 2014 to 2024 in Herbert

Fi 6a: Total abund for 2014 and 2024. 6b: Si ind lues f
e D, R ates O o HHPSOR Index vAiies 107 Inlet. Only includes where data was collected and excludes net data.

surface 2014 and 2024.

Study Area & Sampling Design: Sampling was conducted in multiple

. . e Phytoplankton abundance was greatest at station 33 near the mouth of the inlet in 2014 and 2024.
inlets throughout Clayoquot Sound, BC. (Fig. 1) September 5-7, 2024, as

e The highest phytoplankton diversity was found near the head of the inlet in both years (Fig. 6).

part of an ongoing, 20-year water-property and phytoplankton monitoring ength 30 m

. . . . ® R. setigera was the dominant species; 10 times between 2019 and 2024. 4. senarius, S. costatum, and P,
project. Fifty CTD stations were sampled, with phytoplankton collected
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gracile were each recorded as dominant half as many times as R. setigera since 2014. Across all stations
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at 19 stations.
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over ten years, both surface and thermocline depths, a total of 32 unique species were listed as dominant

(Fig. 7).

| s ® No A. catenella were found 1n 2014; 1n 2024, the concentration was moderate. From 2006 to 2024, A.
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Field Sampling: Six water properties (temperature, salinity, density,
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oxygen, fluorescence, and transmissivity) recorded in continuous profiles
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with a Seabird 19 CTD at each station. Discrete water samples were Figure 3: Hemiaulus hauckii, Photo credit: Peter Kamen.
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catenella was regularly found at stations 31 and 33. The highest concentration of 4. catenella was in

taken at the surface and 10-m depths (thermocline) at each station with a

. . 2019, which was a high-abundance year for many species (Fig. 5). i
Niskin bottle. Concentrated phytoplankton samples taken were with i
_ . . \ e In 2024, Herbert Inlet was warmer, saltier, denser, slightly less anoxic, had greater fluorescence, and |
0-10-meter vertical net tow. All samples were preserved with formalin. \ =
L . e lower transmissivity relative to 2014. There is an oxygen minimum at approximately 30-meter depth at i
Laboratory & Species Analysis: Phytoplankton identification and 5 |
, . the head of the inlet in 2024 (Fig. 8). i i
enumeration of water samples from bottles and nets were done using a } :
N
0.1 mL Palmer-Maloney slide with compound microscope at 400X . i
o o | Conclusions and Future |
magnification. Monitoring primarily for 4. catenella, a toxic Work Vo  [——
dinoflagellate linked to PSP, but recorded all species found. All species tak I
um
counts were compared across sites to 1dentify spatial distribution patterns e The 2014 MHW does not appear to have significantly affected phytoplankton abundance or diversity.
. . . . Figure 4: Rhizosolenia spp. Photo credit: Mark Webber. . . . .
in abundance and diversity. The Simpson Index was used to calculate ® A. catenella is frequently found in the fall annually in Herbert Inlet, especially near the mouth of the

phytoplankton diversity. inlet where geoduck harvests often occur.

Data Integration & Use: The MHW year, 2014, was compared with
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e Highest fluorescence is found in the middle of the inlet rather than the mouth or head.
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2024 data and Herbert Inlet was compared with nearby Bedwell Inlet. e The shallow oxygen minimum found near the head may affect migrating salmon.
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Environmental water property data were paired with species counts to e Relative to Bedwell, Herbert is colder, saltier, denser, more stratified and has less oxygen, indicating less

Y
(=]

o o

investigate ecological drivers of harm algae blooms (HABs). Results mixing and flushing across the sill.
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contribute to datasets informing on shellfish contamination risk and e Future research is needed to continue monitoring phytoplankton, and especially 4. catenella populations

Figure 8a: CTD longitudinal transects of Herbert Inlet water properties in 2014. 8b: CTD longitudinal transects of Herbert Inlet water

support management and of and public advisory on HABs. propertics in 2024,

and to see if the 2024 oxygen minimum is recurring in Herbert Inlet.




