Publication No. 17-03-071

DEPARTMEMT OF

i Eyes Over Puget Sound

Summary Field log Critter Climate Water column Aerial photos NIGCEINS

Surface Conditions Report, July 24,

- ._,*,:l'-'!‘”___"-.'- oAl

Critter

Up-to-date observations of water quality conditions in Puget Sound and coastal bays
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p.3
Why is Hood Canal water so turquoise? Because of a

harmless coccolithophore bloom.
Mya Keyzers

Allison Brownlee
p.5

Warm air temperatures and abundant sunshine have kept most

river flows higher with snowmelt. Upwelling has been weak.

Skip Albertson p.8
Temperatures are get warmer again, especially in Central Sound.
Record spring rains and snow melt resulted in new salinity
minima. InJune, DO was as expected.
Julia Bos

p.10
Intense and unusual blooms in Hood Canal and Case Inlet. Strong

blooms in orange-red-brown in Budd, Eld and Henderson Inlets.

Dr. Christopher Large mats of organic material and macro algae in South, Central

Krembs (Editor) Sound and Hood Canal. Many schools of fish. Water is generally
greener thanin other years.
p.34
Tyler Burks Slightly warmer temperatures and dry conditions has ledto a
Jim Shedd

variable supply of freshwater to Puget Sound.

LONG-TERM MARINE MONITORING UNIT

Editorial assistance provided by: J. Ruffner, A. Brownlee, V. Partridge, C. Maloy


http://www.ecy.wa.gov/programs/eap/mar_wat/surface.html
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Because o%"phytopla nkton! Tiny little plant-like organisms called
coccolithophores are currently blooming in Hood Canal. Thes' "
single-celled organisms build calcium carbonate scales arQ INC
themselves. When present in very large numbers, the wate__r arc
them appears«cloudy and turquoise_."UT’hisH harmless bloomis non-
toxic to humans and other organisms. B .

—
_.-'- F .

Interesting fact: The White Cllffs of DOVEF in Engl’a rfd are composed _
of coccolithophore scalesfrom the’C‘retaceous perlqldl =S
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Critter of the Month — The Ice Cream Cone Worms

visible sediment
in gut

Tube of P. granuiata ; ] Ve ger. SN i Pactinaria granufata
[ o e e i e L S

here



http://ecologywa.blogspot.com/2017/07/eyes-under-puget-sound-critter-of-month.html
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http://www.ecy.wa.gov/programs/eap/mar_wat/weather.html
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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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Year 2016 had record-breaking global temperatures. The year 2017 is looking much better. Fraser River flows
were normal or higher than normal in early June and similar to the year 2014. However, due to weaker than
normal alongthe coast, the inflow of low oxygenated, nutrient-rich waterinto Puget Sound
has been lower.

Historically peaks of coastal upwellingand the freshet are in sync

Fraser River
Bl SERE BB Higher than normal

I Lowerthannormal
= Expected

\ \ A
A \'#J 1‘\&.JQ\ '"LAmJ | |

Upwelling Index

Discharge (m®s't)

Wikipedia: The term freshet is most commonly used to describe a spring thaw resulting from snow and ice
melt in rivers located in the northern latitudes of North America.



https://en.wikipedia.org/wiki/Freshet
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The ocean affects water quality: Ocean Climate Indices ()
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a) Pacific Decadal Oscillation Index (PDO, temperature) (explanation)

b) Upwelling Index (anomalies) (Upwelling, low oxygen)  (explanation)
c) North Pacific Gyre Oscillation Index (NPGO, productivity) (explanation)

Three-year running average of PDO, Upwelling, and NPGO index scores
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Ocean boundary conditions long-term variability: (a) water isstillwarm (PDO), (b) upwelling of low
oxygen and high nutrient ocean water are low (UpwellingIndexanomaly), and (c) surface productivity
alongthe coastis near normal (NPGO).


http://en.wikipedia.org/wiki/Pacific_decadal_oscillation
http://www.pfeg.noaa.gov/products/PFEL/modeled/indices/upwelling/NA/data_download.html
http://www.o3d.org/npgo/
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Intense and unusual blooms in Hood Canal (coccolithophores) and Case Inlet (brown-purple). Strong
blooms of orange-red-brown in Budd, Eld, and Henderson Inlets. Large mats of organic material and
macro algae in South, Central Sound and Hood Canal. Many schools of fish. Water is generally greener

than in other years.
Start here
E Mixing and Fronts:

Tidal fronts near Port Madison, Blake Island, Commencement

Bay, Pickering Passage and Nisqually Reach. Internal waves in
t2e Jellyfish:

No jellyfish but abundant schools of fish in South Sound.

Puyallup Riverdischarginginto Commencement Bay

Commencement Bay and Hood Canal/Bangor.

1 ‘: b}

z Suspended sediment:
_ _ = Glacial flour from Puyallup river.
towards Commenc. Bay
Visible blooms:
Turquoise bloom in Hood Canal (coccolithophores).
£ Orange-red-brown blooms in Budd, Eld, Henderson Inlets, and
=  northern Hood Canal.

Brown-purple bloomin Case Inlet and northern Hood Canal.

Debris:

Macro algae near beaches in large numbers in Mayo Cove and
Yukon Harbor. Drifting in large numbers in South, Central
Sound, Sinclair Inlets, and Hood Canal.
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Aerial photography
and navigation guide
Date: 7-24-2017

Tide data (Seattle):

Time Height (ft) High/Low
12:12 AM 5.85 L
05:17 AM 11.19 H
1209 PM -2.80 L
7:24 PM 1222 H

Flight Information:

Sunny, good visibility

Flight route

Observation Maps:

Streams

)

=

| Central Sound & Hood Canal
South Sound


https://tidesandcurrents.noaa.gov/noaatidepredictions/NOAATidesFacade.jsp?Stationid=9447130
https://tidesandcurrents.noaa.gov/noaatidepredictions/NOAATidesFacade.jsp?Stationid=9447130
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Aimee Christy collected a 3m net tow sample from 2 lower
3 Budd Inlet locations during the bloom and observed a thick
~ 1 tangle of Ceratium fusus (100X magnification).

1 i R g b1
iy Wﬁ. kA g
x = Ay i

Ceratium fusus (A) and one
Noctiluca (B), and Hypophysis (C)
under the microscope

Large, very patchy orange-brown bloom.
Location: Budd Inlet (South Sound), 11:56 AM.


http://www.pacshell.org/whats-blooming-in-budd.asp
http://www.pacshell.org/whats-blooming-in-budd.asp
http://www.pacshell.org/whats-blooming-in-budd.asp
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Large, very patchy orange-brown bloom.
Location: Budd Inlet (South Sound), 11:56 PM.
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Large, very patchy orange-brown bloom concentrated in two Budd Inlet marinas.
Location: Budd Inlet (South Sound), 12:00 PM.
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Large mats of organic material accumulating along tidal fronts.
Location: Near Dana Passage (South Sound), 12:08 PM.
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Red-brown bloom and schools of fish off Young Cove.
Location: Eld Inlet (South Sound), 12:04 PM.
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Extensive coccolithophore bloom.
Location: Potlatch (Hood Canal), 12:18 PM.
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Coccolithophore bloom, extending to Bangor. Other red-brown and brown purple bloom near surface.
Location: Near Dabob Bay (Hood Canal), 12:38 PM.
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Large mats of organic material.
Location: Eagle Harbor, Bainbridge Island (Central Sound), 12:50 PM.
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Tidal outflow from Dyes Inlet bringing organic material and algal bloom reaching into Sinclair Inlet.
Location: Sinclair Inlet (Central Sound), 12:55 PM.
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Tidal outflow from Sinclair Inlet meeting outgoing water from Colvos Passage. Both are rich in algal.
Location: Colchester (CentralSound), 12:57 PM.
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Large mats of organic material accumulating at the fringes of the Puyallup River plume.
Location: Near Poverty Bay (Central Sound), 1:05 PM.
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Internal waves and glacial flour mixedin with an algae bloom inside Puyallup River plume.
Location: Commencement Bay (Central Sound), 1:06 PM.
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Large mats of macro algae near Puyallup River plume.
Location: Commencement Bay (Central Sound), 1:07 PM.
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Water column

Internal waves and glacial flour mixedin with an algae bloom.
Location: Commencement Bay (Central Sound), 1:10 PM.
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State of Washington

Water column

e ed DALY
Schools of fish and macro algae in shallow water.
Location: Mayo Cove, Carr Inlet (South Sound), 1:17 PM.
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State of Washington

Water column

Macro algae in shallow water.
Location: A. Off South Head, B. Mayo Cove, CarrInlet (South Sound), 1:17 PM.




e/ 0ro) 151G ol

Intense bloom in brownish-purple and large mats of organic material along tidal fronts.
Location: A. Northern Harstinelsland, B. Near Buffingtons Lagoon, Case Inlet (South Sound), 1:20 PM.
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Brownish-purple bloom from Case Inlet extending into Nisqually Reach. Large mats of macro algae.
Location: Nisqually Reach (South Sound), 1:25 PM.
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State of Washington

Water column

Schools of fish in red-brown bloom.
Location: Henderson Inlet (South Sound), 1:27 PM.




Large mats of organic material.
Location: Off Gull Harbor, Budd Inlet (South Sound), 1:31 PM.
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Date: 7-24-2017
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Date: 7-24-2017
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Numbers on map refer to picture numbers for spatial reference
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Slightly warmer temperatures and dry conditions in parts of western WA, despite a

Tyler Burks robust snowpack, lead to a variable supply of freshwater to Puget Sound. The Skagit,

| Ecology  Rivers of south Puget Sound and from the Olympic Mountains are flowing normally.

Cafrus ChiNwack
Lake Lake -
| ! Redoute ] USGS Real Time Streamflow

Glcier & Values
! Ly B Ross
Hebitan e P o L e N 5 : o 'luch above normal
Lake ¢ = ¥ =00
= . S g (-90%)
Shawnigan

Eiwe |1 0L 5 M ; ; JF. - Above normal (76-90%)
o 1B S B A\
Sang Ml B9 ) .. Normal (25-75%)

¥ Y --:\ ﬁ"ﬁll ﬁik! - 3 ; Below normal (10-24%)
. i OO Lake £

-t Cawanai Much below normal
S

(5-10%)
Cake & North

e
“Gogapin ¢y Guardian @ Far below normal (=5%)
\ TR G cler
FILER s R ‘ ® Lowest recorded
Fatevens (g .Ej
5 N ] O Not Ranked
TP aTLA Rrg
L ‘
o

-'.:,-:":ﬁrd (o O

. Ecology Daily Streamflow

* Daily Streamflow
A Highest recorded

4 fé.:\nlni;;ﬁl: LB r e ! ’
i , o il Much above normal
R o Thh A (>00%)

G "_ Kevchelus

o Lane Above normal (76-90%)
il Normal (25-75%)
Below normal (10-24%)

Much below normal
(=10%)

A |owest recorded
- Not ranked

4 -j.'i“a',“.l'!'u -
ot Laignis ke T L B

https://wrcc.dri.edu/anom/was_anom.html



http://arcg.is/1RkW04B
http://arcg.is/1RkW04B

Get data from Ecology’s Marine Monitoring Programs ‘A
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https://fortress.wa.gov/ec

y/eap/marinewqg/mwdata
set.asp

Critter Climate Water column Aerial photos
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River and Stream Water Quality

Té v Monitoring

http://www.ecy.wa.gov/programs/eap/fw_riv %(
/rv_main.html
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Real-Time
Sensor Network

Access historic

mooring data:
http://www.ecy.wa.gov/pr

ograms/eap/mar wat/dat
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http://www.ecy.wa.gov/programs/eap/mar_wat/data.html
mailto:spoo461@ecy.wa.gov
https://fortress.wa.gov/ecy/eap/marinewq/mwdataset.asp
mailto:ckre461@ecy.wa.gov
http://www.ecy.wa.gov/programs/eap/fw_riv/rv_main.html

You may subscribe or unsubscribe to the Eyes Over Puget Sound email listserv by going to: @

listserv.wa.gov/cgi-bin/wa?A0=ECOLOGY-EYES-OVER-PUGET-SOUND

Recommended Citation: Washington State Department of Ecology. 2017. EyesOver
Puget Sound, Surface Conditions Report, June 24, 2017. Ecology Publication No. 16-
03-074. https://fortress.wa.gov/ecy/publications/documents/1703071.pdf

[ < Contact:
Dr. Christopher Krembs, ckre461@ecy.wa.gov
Marine Monitoring Unit
Environmental Assessment Program
WA Department of Ecology

DEPARTMENT OF

ECOLOGY Many thanks to our business partners: Clipper Navigation, Swantown Marina, and Kenmore Air.

State of Washington


mailto:christopher.krembs@ecy.wa.gov
https://fortress.wa.gov/ecy/publications/documents/1703071.pdf
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