View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Western Washington University

Y
"Zf/\ Western Washington University
WESTERN
WASHINGTON UNIVERSITY WeStern CEDAR

2018 Salish Sea Ecosystem Conference

Salish Sea Ecosystem Conference (Seattle, Wash.)

Apr 5th, 11:30 AM - 1:30 PM

How did large scale climate anomalies impact 2015
phytoplankton blooms in Puget Sound?

Juhi LaFuente
Washington (State). Department of Ecology, jlaf461@ecy.wa.gov

Christopher Krembs
Washington (State). Department of Ecology, ckre461@ecy.ea.gov

S. L. Albertson
Washington (State). Department of Ecology, salb461@ecy.wa.gov

Allison Brownlee
Washington (State). Department of Ecology, albr461@ecy.wa.gov

Julia Bos
Washington (State). Department of Ecology, jpos461@ecy.wa.gov

See next page for additional authors

Follow this and additional works at: https://cedar.wwu.edu/ssec

b Part of the Fresh Water Studies Commons, Marine Biology Commons, Natural Resources and
Conservation Commons, and the Terrestrial and Aquatic Ecology Commons

LaFuente, Juhi; Krembs, Christopher; Albertson, S. L.; Brownlee, Allison; Bos, Julia; Hermanson, Laura; and
Keyzers, Mya, "How did large scale climate anomalies impact 2015 phytoplankton blooms in Puget
Sound?" (2018). Salish Sea Ecosystem Conference. 183.
https://cedar.wwu.edu/ssec/2018ssec/allsessions/183

This Event is brought to you for free and open access by the Conferences and Events at Western CEDAR. It has
been accepted for inclusion in Salish Sea Ecosystem Conference by an authorized administrator of Western
CEDAR. For more information, please contact westerncedar@wwu.edu.


https://core.ac.uk/display/232695967?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://cedar.wwu.edu/
https://cedar.wwu.edu/ssec
https://cedar.wwu.edu/ssec/2018ssec
https://cedar.wwu.edu/ssec/2018ssec
https://cedar.wwu.edu/ssec?utm_source=cedar.wwu.edu%2Fssec%2F2018ssec%2Fallsessions%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/189?utm_source=cedar.wwu.edu%2Fssec%2F2018ssec%2Fallsessions%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1126?utm_source=cedar.wwu.edu%2Fssec%2F2018ssec%2Fallsessions%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/168?utm_source=cedar.wwu.edu%2Fssec%2F2018ssec%2Fallsessions%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/168?utm_source=cedar.wwu.edu%2Fssec%2F2018ssec%2Fallsessions%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/20?utm_source=cedar.wwu.edu%2Fssec%2F2018ssec%2Fallsessions%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
https://cedar.wwu.edu/ssec/2018ssec/allsessions/183?utm_source=cedar.wwu.edu%2Fssec%2F2018ssec%2Fallsessions%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:westerncedar@wwu.edu

Speaker

Juhi LaFuente, Christopher Krembs, S. L. Albertson, Allison Brownlee, Julia Bos, Laura Hermanson, and
Mya Keyzers

This event is available at Western CEDAR: https://cedar.wwu.edu/ssec/2018ssec/allsessions/183


https://cedar.wwu.edu/ssec/2018ssec/allsessions/183

How did a large-scale climate anomaly impact phytoplankton blooms in . galsqing!ton

4 &
Puget Sound in 20157 & & Th

ESQ&-?QY Juhi LaFuente,? Christopher Krembs?, Skip Albertson?, Allison Brownlee?!, Julia Bos?, Laura Hermanson?!, Mya Keyzers?
. 'Washington State Department of Ecology, 2 Washington Conservation Corps

Background Regional Differences in Phytoplankton Blooms in 2015 { 2. River Flow J

What can we learn from large scale climate 2015 Fraser River Discharge
. Central Sound South Sound
anomalies: - o 20000 -
_ ommencement Bay Dana Passage o ] m Lower
The Washington State Department 400 —+Baseline (1999-2008) 400 —+Baseline (1999-2008) E 2222 ] ~ Expected
of Ecology’s Marine Waters Program . 30 2015 . 30 2015 B,
. . o 300 o 300 (S
has routinely monitored water S 250 < 250 G 2000 -
quality throughout Puget Sound £ 200 E 200 N — | | |
. . . . . £ = a 3 o 3 0 3 a o 3 o 3
since 1973. Establishing historic g 150 £ 150 ¢ 8 5 & F £ 3z ¥ & 8 3 %
. . . O 100 S 100 = 2 s < s = Z & o 2 4
baselines at long-term monitoring = 50 i
stations allows us to add context tO  water quality data s collected monthly via floatplane. 0 2 4 6 8 . N o 2 4 : : . . The Fraser River in Canada is the largest contributor of fresh water
spatial and temporal trends seen in marine water quality. Month Vionth to the Salish Sea. Changes in the Fraser River discharge alter the
two later exchange of water flowing between Puget Sound and the
In 2015 we observed changes in marine water quality due to the » Spring Bloom: Earlier timing, higher > Spring Bloom: Earlier timing, expected Pacific Ocean phytoplankton blooms are indirectly affected by river
large-scale climate anomaly ‘The Blob’ — a mass of warm water that amplitude amplitude through changes in the the physical and chemical environment.
entered Puget Sound in the fall of 2014. In conjunction with the » Summer Bloom: Expected timing, higher » Summer Bloom: Earlier timing, higher Winter/Spri S
. . . : : inter/Sprin ummer
Blob, higher than normal air temperatures altered patterns of river amplitude amplitude PTINg
discharge in 2015, changing water column stratification and salinity. ‘  Premature river discharge * Low river flows
Changes to hydrological patterns in Puget Sound have the ability to >tation Station e Stronger stratification levels * Weaker levels of
influence nutrient levels and water column stratification, indirectl Admiralby et Gordon Point ' | d I ification in C |
, y West Point Nisqually Reach in Central Sound -> earlier stratification in Centra
affecting the timing and amplitude of phytoplankton blooms. S'E"Iﬁf;{ g’;'ﬁt Dana Passage spring bloom Sound
. 2015 mar . ity dat ‘ oSt Passage oBa”k?;n'd”E:V * Lower levels of salinity in * Higher levels of salinity in
y comparing marine water quality data . : :
oth regions both regions
to baseline conditions (1999-2008), this study 2015 Central Sound chlorophyll 2015 S(;Ut: Souncil ihlortOpr” e level 5 .

: : i i i concentrations relative to baseline levels T .
explores how the following played a role in concentrations relative to baseline levels South Sound was less affected by stratification likely due to tidal
altering the timing and magnitude of B = Higher I = Lower [__]= Expected Il = No Data mixing.
phytoplankton blooms in 2015:

.
1) The physical environment . - -
2; Rivefd}’scharge Factors Influencing Phytoplankton Blooms 3. Nutrient Cycling
_ \
3) Nutrient cycling e s e . .
e 5 Y 1. The Physical Environment | Commencement Bay 1 Pana Passage
Why focus on Phytoplankton: W
» Ecosystem functioning is reliant on phytoplankton production e "ézji
transferring energy to higher trophic levels. Central Sound Stratification South Sound g ~twsone 3 < e
» Climate impacts modify bloom timing, amplitude and duration o s e e e
resulting in altered energy flow to higher trophic levels. Station Station Month vonth
Admiralty Inlet - . .
West Paint Gordon Point In the summer months, higher amounts of reduced nitrogen (low
i Inl Nisqually Reach _ _ _
et Bay Dana Passage NO,/DIN ratio) were present in both Central and South Sound. This
East Passage OBauk?;nldnE;v suggests that more nitrogen was being recycled in the water column
. . . ommencement Bay .
e Long-term monitoring stations . o _ compared to previous years.
are visited monthly via Stratification levels were stronger than Stratification levels varied across all
floatplane and boat. expected throughout the winter, followed stations throughout 2015.
. Standard operating procedures by weaker stratification levels throughout Conclusions
“re followed for seawater the spring and summer months. Salinity
sampling, analysis and data ) » Large-scale climate anomalies provide useful information about
Station Station . iy .
QA/QC. _ how warming global and ocean temperatures will impact
*West point. Gordon Point hytoplankton blooms in Puget Sound
»  Data collected from Central and West Point Nisqually Reach phytoplankion blooms in FUget sound.
. Inclair inlet
South Sound in 2015 was &R Edmme Elliott Bay Dzﬁzﬁ'ﬁfe > Regions in Puget Sound may respond differently to future
compared to an established i e RN weay East Passage , ,
histopric baseline (1999-2008). (e Commencement Bay Qakland Bay climate impacts.
7 Gordmpomt Relative to baseline levels salinity was Relative to baseline levels salinity was lower » More research on lower trophic level food web dynamics is
. tHeit maps Welr.e ggn;galtsed 1 L rNsqUsYY RegLh lower in the winter and spring and higher in the winter and higher in the summer and needed to understand how ecosystem functioning in Puget
O SNOW anomailies iIn dlympia . | CaC—— { . . . . . .
. - in the summer. fall. Sound is affected by changes in the timing and amplitude of
water qua||ty data. Central (orange) and South Sound (red) long term Bl = Hich - - L - d = No D
monitoring stations. Map by Mya Keyzers = Higher = Lower = Expecte = No Data phytoplankton blooms.
CO nta Ct: Bos, Julia, et al. “2015 Quality Assurance Monitoring Plan: Long-Term Marine Waters Monitoring, Water Coluﬁﬁf:(::r:riisWashington State Department of Ecology, Olympia, WA. Publication No. 15-03-101 200 pp.
Juhi LaFuente - juhi.lafuente@ecy.wa.gov e Sl et e e e S
Presented at the 2018 Salish Sea Ecosystem Conference gvTJ%FtTi.Szh féé?r'\;at“ﬁ_“c'i'iéa%{ .'%Tf%i?féfﬁ:é’."@ii;2;5?3323%EE;?%’;?{%@E%&'Z?;tiflfi ZUS' :‘?.ffz}stﬁi'}’goﬁf'ﬁEz’_lirif?é}fg.t:f"’lw;"d t::ﬂ; Mierine Ecology s Seris, vol 425, Mar TR 207, pp. 20315




	How did large scale climate anomalies impact 2015 phytoplankton blooms in Puget Sound?
	
	Speaker

	PowerPoint Presentation

