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1. Key Points 3. Nutrient Concentration Decline 4. Sampling Bias and Inter-agency Comparison

A marine heatwave known as The Blob and a subsequent El Nifio The 20715-2078 mean concentrations of all three nutrients declined by To confirm the decline in nutrient concentrations during 2015-2018 is a
impinged on the British Columbian coast from 2014 to 2016. From 2015 roughly two standard deviations from their 19/5-2014 mean values. real signal, we must first rule out other causes:

onwards, anomalously low levels of nutrients were recorded in » Seasonal bias due to differences in the months sampled.
Johnstone Strait, a 400m deep channel north of Vancouver Island. Low 0.4 | | | | » Discrepancies between Hakai and DFO data collection and

levels have persisted through 2018. | 20152018 processing.
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2. Study Area and Data 0.2}

Since 2015, most nutrient samples in Johnstone Strait have been
collected by the Hakai Institute during the spring and summer.

tJohnstone Strait study area
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5. Nutrients and Upwelling 6. The Blob and El Nino in Johnstone Strait 7. Upwelled water on the continental shelf
Nutrients in Johnstone Strait are replenished each spring by upwelling of Comparing properties in Johnstone Strait during the spring upwelling Queen Charlotte Sound is the main upwelling path to Johnstone Strait.
dense, cold, saline water arriving through Queen Charlotte Sound. period shows anomalously warm, fresh, and low-density water during
The Blob and El Nino years. 50 — — Upwe”ed water
— 1026 s il L
i | on the shelf
ro0s Spring Upwelling Season N d09§ nqt show a
< 40 P decline in
1024 & 0.57 [12015-2018 =35 wn nutrients during
._% -{_: 2014 E | 2015.'2018.
1025 2 30, N Nutrient
Figure 5: Probability £ 25 concentration
+ . .
0 50 100 150 200 250 300 10 distributions using 0 L — T increases with
Distance along thalweg [km] data from April and 7 8 9 _f_.:“ 20 density,
Figure 4: Lateral density transect along the thalweg (bathymetry in grey) from Queen May for potential Potential temp [°C] “15f suggegting d
Charlotte Strait (QCSt), through western Johnstone Strait (JS), eastern JS and the temperature, | | | ol . * e e <2014 | reduction In
Discovery Islands (MDI), and into the Strait of Georgia (SoG). White arrows show likely salinity, and 0.5 o [ e ® 2015-2018 dense, upwelled
circulation and pink arrows indicate tidal mixing. potential density 5[ ° o f:"t.- o ' water passing
anomalies from K | | | over the sill from
0 .
before 2015 (in 1023 1024 1025 1026 1027 1028 QCSt into JS.

Potential density [kg!mS]

Hypothesis: blue) and from 0

. o : 30 30.5 31 31.5 32
Anomalously warm, low-density water from The Blob and EI Nino: 2015-2018 (in red). Salinity Figure 6: Nitrate vs. density along a sampling line in Queen Charlotte Sound, with
» depress deep isopycnals on the continental shelf EZirgaF’z;;pcl)ierlap pre-2015 samples in blue and 2015-2018 in red. Inset shows bathymetric map.
» limit or delay the inflow of nutrient-rich upwelled water passing over between the 0.57 8. Summary
the sill from Queen Charlotte Strait into Johnstone Strait distributions.

» reduce volume of nutrient-rich water entering Johnstone Strait

During The Blob and EI Nino years, and continuing into 2018, Johnstone
Strait experienced an inflow of anomalously warm, fresh, low-density

23 23 5 24 24 5 25 water during spring upwelling. Nutrient concentrations were
anomalously low from 2015-2018; we hypothesize this is due to less
Columbian coast, with anomalously shallow, warm, and fresh upwelled water making it over the sill into the Strait as dense,

upwelled source water. nutrient-rich waters are pushed deeper in the water column.

El Nino is known to cause weak coastal upwelling along the British Potential density anomaly [kg/m?’]
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