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Upto-date observations of visible water quality conditions in Puget Sound and the Strait of Juan d



http://www.ecy.wa.gov/programs/eap/mar_wat/mwci.html
http://www.ecy.wa.gov/programs/eap/mar_wat/mwci.html
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p.3
Green tides can cause a rotten egg smell on beaches.

p.4

Air temperature and ocean conditions remain warm.
Precipitation has increasegketriver flowsremain unusually low.
Upwelling has been normal whigeasurface temperatures are
high.

Mya Keyzers g/
Laura Hermanson g

. D
Puget Sound waters continue to have record hljgjg_htemperatur'
Ongoing drought effects (lower freshwater inputs) shift salinity
to higher than normalevels.Coastal Bays, Hood Canal, and
South Sound exhibit lower oxygen

Skip Albertson

Julia Bos ¥

Suzan Pool D.10

Large jellyfislaggregations are visible some finger inlets of
SouthSound, inletef the KitsagPeninsulaand East Sound
(Orcadsland). Algae blooms present in South Sound and Kilis
Harbor. Nooksacknd Stillaguamish rivgdlumescarry soil.

p. 35
At the Mukilteo mooring, water temperature remains warmer
than past five years, salinity is about normal, and dissolved
oxygen declines slightly.

Dr. Christopher
Krembs

p. 39
The Skagit River delivers less freshwater to Puget Sound in

Markus von Prause
the summer.

LONG-TERM MARINE MONITORING UNIT

Editorial assistance provided by: Suzan Pool, LauHermanson, Cardllaloy


http://www.ecy.wa.gov/programs/eap/mar_wat/surface.html
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Algal Mats and Human Health

During the summer, boaters and beachgoers may see large islands of green algae on the water and on th
beach. These algal mats may contain a menagerie of seaseagrasseelgrass, and debris. Thed NS S Yy
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Boaters beware! Floating algal mats
can also trap debris such as logs.

Algal mats decomposing on the Information on Hydrogen Sulfide from the Washington Department of
each can smell like rotten eggs. http:// www.doh.wa.gov/ICommunityandEnvironment/Contaminants/Hydrogen
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http://www.doh.wa.gov/CommunityandEnvironment/Contaminants/HydrogenSulfide
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2Cipitationlevels were
‘generally aboveormal in
western Washingtoduring
August; rain was episodic.

Sunshinéhas generally been

r_—'above normal.

River flowsarebelownormal,
especially for the Fraser and
Skagit rivers to the north.

Upwellinghas returned to normal
and thePDOremains in the warm
phase.
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http://www.ecy.wa.gov/programs/eap/mar_wat/weather.html

Our long -term marine monitoring stations in Washington

Field log

Stations:

ADMO002
PTHO05
ADMO001
HCB010
HCB003
HCB007
HCB004
CSE001
OAK004
GYS004
GYS016
GYS008
WPA003
WPA004
WPA113
WPA001
WPAO006

Climate Water column

North Sound/SanJuan Isl.
CentralSound

Whidbey Basin

Hood Canal

South Sound

Grays Harbor & Willapa Bay

Stations are sampled monthly by region
using four independent flights. The float
plane is equipped with a CTD package,

Aerial photos

0

Continuous monitoring Streams

GRG002
BLLOOS
RSR837
SJIF000
SIF001
SKG003
SIF002
SAR003
PS5019
ADMO003
PSB003
ELB015
SINOO1
EAPO01
CMB003
CRR0O01
GOR001
NSQ002
DNA001
BUDO00S

We use a chartered float
plane and boat to access
our monthly monitoring
stations.

¢ Start here

We communicate data an(
environmental marine
conditions using:

1.

Marine Water
Condition Index
(MWCI)

Eyes Over Puget
Sound (EOPS)

Anomalies and
source data



http://www.ecy.wa.gov/programs/eap/mar_wat/pdf/stationinfo.html
http://www.ecy.wa.gov/programs/eap/mar_wat/pdf/stationinfo.html
http://www.ecy.wa.gov/programs/eap/mar_wat/surface.html
http://www.ecy.wa.gov/programs/eap/mar_wat/surface.html
http://www.ecy.wa.gov/programs/eap/mar_wat/mwci.html
http://www.ecy.wa.gov/programs/eap/mar_wat/mwci.html
http://www.ecy.wa.gov/programs/eap/mar_wat/pdf/data.zip
http://www.ecy.wa.gov/programs/eap/mar_wat/pdf/data.zip
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In 2014, a massive pool of warm water developed in the NE Pacific (the Blob). During the summer of 2014, Blob
were held offshore by the process of upwelling, as northerly winds moved surface waters offshore to be replaced

cooler upwelled water. This buffered the coast. Inthe fall of 2014, northerly winds subsided and the Blob moved
onshore, entering Puget Sound on a massive s(g
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spring-neap cycle

As of Aug 2015
(left), the Blob s
sitting offshore
separatedrom
the coastby a
thin band of
cooler, upwelled — I R

water, like in dirculation
summer of 2014.

reduced snowpack

Credit: Christopher Krem

Estuarine circulation is now weak since the snowgstakved
rivers have record low flows. This reduces chances to bring coc
upwelled ocean water into Puget Sound.

Fraser River is the largest freshwater source for the Salishstgaficantly affecting estuarine circulatior

? 12000 oVErnmen g
£ 10000 i+l i’ The freshet of the Fraser River and
S 8000 other rivers flowing into Puget Sound came much
=4 2888 earlier due to the mild winter, resulting in below
S 5000 normal flows. Water that is in Puget Sound will
2 : :
0 R R R L T YL therefore remain longer. That means more warmin
e AT T T I LR T e T T T eI Y and, potentially, an accumulation of pollutants.
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Source: http// wateroffice.ec.gc.candex_e.html
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UM August are still at recorebreaking . Ongoing drought effects (lower freshwater input
| - shift salinity to higher than normal levels. Coastal Bays, Hood Canal, and South Sound exhibit lowe

é j oxygen.

. of Higher Salinity Expected Oxygen

Region | 2013 2014 2015 2013 2014 2015 2013 2014 2015

8 9 1011 12 2 456 7 8 91011121 2 3 4 5 6 7 8 8 9 10 11 12

2 456 7 8 91011121 2 3 4 5 6 7 8 8 9 10 11 12

2 456 7 8 91011121 2 3 4 5 6 7 8

| |
-
-

Grays Harbor
]

Willapa Bay
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Is lower oxygen
in Hood Canal

and South Soun(  worth sound
due to lack of
water exchang® | WhidveyBasin

San Juan

Hood Canal

Central Sound

Explore profiles

at all stations

South Sound u =

= expected (=IQR, n=13) B = lower than expected (>IQR, n=13)
=no data B = lower than previous measurements

B = higher than expected (>IQR, n=13)

B = higher than previous measurements


http://www.ecy.wa.gov/programs/eap/mar_wat/anomaly_frame.html
http://www.ecy.wa.gov/programs/eap/mar_wat/anomaly_frame.html

The ocean affects water quality: Ocean Climate Indices A

Fieldlog Climate Water column Aerial photos Continuous monitoring Streams

a) Pacific Decadal Oscillation Ind&XO, temperaturg  (explanation)

b) Upwelling Index (anomalieg)pwelling, low oxyge)  (explanation)
c) North Pacific Gyre Oscillation Inde¥(G O, productivity (explanation)

Threeyear running average of PDO, Upwelling, and NPGO indices scores

25
20
15
10

1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Ocean boundary conditions are in transitigi:) water is warm (PDQ(p) upwelling of low oxygen and
high nutrient ocean water is expected (Upwelling Indarg(c) higher surface productivity along the
coast (NPGO) is expected/here are we heading next?


http://en.wikipedia.org/wiki/Pacific_decadal_oscillation
http://www.nwfsc.noaa.gov/research/divisions/fed/oeip/db-coastal-upwelling-index.cfm
http://www.o3d.org/npgo/

Hypothesis for combining a series of recent observatior
affecting energy and material transfer to higher trophic lev

ECOLOGY pums

Hypothesis!

Microbial-based food web Noctiluca Zooplankton Increasesin
ails St A ‘) nitrate
I\'> 9 S Sl concentrations

+ nutrient cycling in the water gl o e could be caused

Diatorrf-based food web % ! : by a top_down

control on
phytoplankton
| biomass.
:: N ‘ ' IsNoctiluca
. d‘Zfd, < jii,f,,, e a visible
1 ! /I' 4 - Decreasing diatom-fossil record since 1950’s harblnger Of a
-1‘7%Jt/‘ien.tf ing i 's?_d/"r?'en fOOd Web
::;::'Z;; Declining community of organisms in the sediment Change’>

Are changes in higher tropic levels part of a story of the lower food Web


https://nwfsc200.webex.com/nwfsc200/ldr.php?RCID=98bc73bd3835de9205d05f5ffe9960f4
https://nwfsc200.webex.com/nwfsc200/ldr.php?RCID=98bc73bd3835de9205d05f5ffe9960f4
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Large jellyfish aggregations are in some finglats of South Sounahd present in inlets of
the Kitsap Peninsula and East Sound (Orcas Island). Phytoplankton blooms in colets of |
brown in South Sound. Brown bloom wagihisutBay. Occasional algal mats drift in Centre
Sound and Samish Bay. Nooksack and Stillaguamish river plumes carry sediment.

Greeted in the morning by moon jellyfisk y § Start here Ja
e 4 @ TR L E Mixing and Fronts:

Fronts visible around river plumes.

-

- 0. A Jellyfish:
P ’ Very abundant and large jellyfish patches in southern inlets
' of South Sound (Budd and Eld Inlets), Sinclair Inlet, and

East Sound (Orcas Island).
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Suspended sediment:

Qspended sediments with brownish color suggest soil in
Nooksack and Stillaguamish River plumes. Skagit River wi
glacial flour.
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Algal bloom in Quartermaster Harbor

Visible blooms:

Greenbrown: Quartermaster Harbor.
Redbrown: EldBudd, and Hendersdmlets.
Brown: KilisutHarbor,Marrowstonel sland.

Bloom

Debris:
Occasional mats in Central Sound and Samish Bay.
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Aerial photography
and navigation guide
Date: 9-21-2015

Continuous monitoring

Tide data (Seattle):

Time Pred High/Low
04:59AM 0.96 L
12:13PM 9.51 H
05:50PM 6.82 L
11:02PM 8.86 H

Flight Information:

Good visibility in North Sound,
broken clouds in South Sound.

Flight route
Observation Maps:

Central and North Sound
South Sound
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Large patches of moon jellyfish mixed in with-bkedwn bloom. Reflections and shadow of cloud.
Location: Budd Inlet (South Sound), 1042.
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jellyfish

Numerous patches of jellyfish in water containing-beolwn algal bloom.
Location:Priest Point Park, Budd Inlet (South Sound), 1642



DEPARTMENT OF

=—eekelaq  Aerial photography 9 -21-2015 ®

ngton

Aerial photos

G

-

- jellyfish

a

.

A

S

‘LI' ¥
g R

el

Large jellyfish patches imater containingfading redbrownalgal bloom.
Location:Eldinlet (South Sound),0:24 AM.
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Numeroudarge patche®f jellyfish in wateof turquoise color.
Location:Sinclair Inlet (Centr&ound),10:46AM.
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Mixing of water containing different colors due to algae bloom.
Location: Off lllaheeState Park, Port Orchard (Central Soya0:50AM.
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Greenish algae bloom and fish pen.
Location: Port Gamble (Central Souyd1:00AM.
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Northern end of browralgalbloom bordering clearer water with a view to bottom.
Location:KilisutHarborMarrowstonelsland (Central Sound. 1:09AM.
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State of Washington

Aerial photos

Greenishalgal bloom in western portion of Penn Cove.
Location: Off FortEbeyState Park, Penn Co{®outh Sound)1:50AM.
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Coastal erosion and suspended sediment near cliffs along shoreline.

Location: AOff FortEbey Stat®ark B. West Hastie Lake Road, Whidbey Island (North Sound),AM52

























































