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Presenter
Presentation Notes
The Estuary is a transition zone between the river and the ocean/marine environment.

The RR Estuary extends from the river mouth at the Pacific Ocean upstream for approximately 7 RM (11 river km) to the confluence with Austin Creek at the community of Duncans Mills.

The river mouth is subject to closure as a result of deposition of sands and formation of a barrier beach.  This may happen at any time of year, but occurs primarily in the late spring and fall.

When the barrier beach forms and closes the river mouth, the resulting lagoon backwaters as water surface elevations increase, nearly doubling the length of estuary from 7 RM (11 RKm) to 13 RM (21 RKm) when it is in lagoon condition.



Flood Risk Management
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Presenter
Presentation Notes
The increasing water surface elevations inundates river beaches and threatens to flood low-lying structures along the estuary.  The increased freshwater depths in the Estuary also provide an opportunity to enhance rearing habitat for juvenile salmonids.
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Presenter
Presentation Notes
Since at least the 1950s, the barrier beach was artificially breached by private citizens or the Sonoma County Public Works Dept. to minimize this flood risk.  The Water Agency was tasked with artificial breaching beginning in the mid-1990s.
Artificial breaching involves an excavator or bulldozer creating a narrow, deep pilot channel that then scours and widens the tidal inlet into the Estuary, allowing for reduction of water surface elevations within the estuary that minimizes flood risk and return to open, tidal conditions within the Estuary.
Regarding the artificial breaching of the barrier beach, the Biological Opinion stated that the practice of artificially breaching the estuary following river mouth closure results in a loss of freshwater and introduction of tidal water that threatens rearing habitat for juvenile steelhead. In order to comply with the requirements of the Russian River Biological Opinion the Water Agency will adaptively manage the Estuary with the primary objectives of enhancing rearing habitat for juvenile steelhead and avoiding jeopardizing steelhead populations and their critical habitat while managing Estuary water levels to minimize flood hazards.
Outlet channel implementation from May 15 to October 15
Adaptive management requires 1) monitoring of biological productivity, water quality, and physical processes in the Estuary in response to the changes in management actions that control water surface elevations in the estuary/lagoon system; and 2) refinement of management actions to achieve desired water levels to support biological productivity, while simultaneously providing flood management for properties adjacent to the Estuary.




2018 Management

Lagoon Management
Period (May 15 — October
15) — 0 closures

Remainder of 2018 — 6 fall
closures

* 1 beach management
event in December

Inlet located at jetty groin
through mgmt. season

Swell wave events
occurred in summer

High flood water events
occurred during December
events
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Estuary Monitoring

 Fisheries

* downstream migrant
trapping, seining, PIT-
tag antennas

* Invertebrates and prey
availability

* Pinnipeds
« Water quality
« Beach topography

- Sonoma
Water




2019 Estuary Activities

» Adaptive Management
Plan Update

« Continue to monitor
biological and water
quality conditions

* 1 closure during
Lagoon Management
Period to date — ended
in self or citizen breach

Sonoma
Water
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Russian River Estuary

Adaptive Beach Management Plan
Summary of Updates from 2018

Jenner Community Center
August 28", 2019



Apply insights from monitoring and scientific studies to revise
conceptual model

Use predictive tools to anticipate outcomes of different actions
Add graphics to inform beach management actions

Clarify the decision process for beach management actions
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ESA 1. Apply insights from monitoring and scientific studies

_ , March 6, 2015 06:11:22
. River Discharge (cfs

100k Photos courtesy of Bodega Marine Lab
video created by ESA with funding from SCWA

Tides (feet NGVD

Nearshore Waves (Height and Period)

- Sig. Wave Height ft) Period (sec)

ploelam | SHENa)ie s ol

-
]

L] o ¥ =Y



IlSA" 1, Apply insights from monitoring and scientific studies

+ Historic maps indicate that Goat Rock
was only connected to the shore by a
tombolo (low-lying sand spit) prior to
jetty construction.

« Shoreline accretion of 1.5 ft/yr on
GRSB since 1930.

« Shoreline erosion of 0.8 ft/yr at
neighboring beach to the south since
1930.

N
Legend 0 025 0.5 1 A

—— 1930 shoreling



r ESA 1. Apply insights from monitoring and scientific studies

Shoreline Position Trend Beach Width Trend
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ESA
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1. Apply insights from monitoring and scientific studies

Table 1. Temperature (° C) rating scheme for freshwater- and marine-acclimated residents.

Fastest growth Positive growth No or Negative growth Unsuitable

<14°or18°-21°C 21°-25°C >25°C

14°-18°C

Table 3. Dissolved oxygen (mng/L) rating scheme for freshwater- and marine-acclimated residents.

Minimal or no impairment Moderate impairment Severe impairment Unsuitable
> 6 mg/L 4 — 6 mg/L 3-—4mg/L <3 mg/LL
Table 2. Salinity (%o) rating scheme for freshwater- and marine-acclimated residents.
Hypotonic Isotonic Hypertonic Marine
< 10 %o 10 - 15 %o 15 - 28 %o > 28 %o

Subsurface Epsbenthic { Subsurface Limnefic
[hugh prey)

Profundal




]?SA 2. Use predictive tools to anticipate outcomes

Lagoon Water Balance
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" LSA 3. Add graphics to inform beach management actions
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r ESA 4. Clarify the decision process

1-week Forecasted _ . , Finalize and move to
Conditions Planning Step Review Plan Plan Refinement Implementation Phase
Agencies Conduct field meeting and
—>| review refine plan
draft plan

A

1

[

[

[

: Incorporate

! adjustments to

: channel dimensions

: location if needed

i [ 1| Mobilize equipment
Location: ! i Notify monitors
-based on I :
most recent || | :
survey ' !
Dimensions: : :
“based on | I Implementation
most recent I !
survey ! ‘
Timing: :_
-based on
water surface
elev. forecast
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Estuary Fish Monitoring

* Inventory Fish in Estuary

» Determine Distribution & Abundance
— Common species

— Threatened/Endangered salmonids
 Chinook salmon, coho salmon, steelhead




Distinct Population Segment



Presenter
Presentation Notes
The first is that the Russian River is part of a complex of rivers that collectively provide habitat for Distinct Population Segments of these 3 populations. 


Tidal vs Lagoon

* Open river mouth
 Tidal, cold seawater, daily exchange

* Qutlet channel
« Lagoon, increase volume of fresh or brackish water

———




Water Conditions

* Longitudinal salinity
gradient

o Stratified water
column

 Tidal vs Lagoon
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Presenter
Presentation Notes
Figure 4.4.3.  Water conditions at fish seining stations in the Russian River Estuary, 2010. Values are averages collected at 0.5 m intervals in the water column from May through October.


Fish Monitoring Objectives

1.) FISH ENTERING THE ESTUARY

2.) FISH RESIDING IN ESTUARY

No. of Fish

1 Abundance & Timing

>

Abundance in Estuary

Size /| Age

Time (season, year, condition)

Residence Time & Growth




Monitoring Timing and Life Stage

(Chinook spawner survey)

Adult (PIT antenna, mouth)
(River) Ad u Its (Chinoof seavxne:survey)
(PIT antenna- Duncans Mills/Mirabel)
(Upstream video- Mirabel)
Juvenile (Backpack electrofishing)
(in-stream) (PIT antenna)
(PIT antenna)

(Rotary screw trap) .

S Juveniles
Juvenile/ (Funnel trap)
SmOIt (PIT antenna)
(River) (Funnel / pipe trap)

(Rotary screw trap / Funnel trap)

(PIT antenna)

(PIT antenna)

(Downstream video)

Smolts

Juvenile/ smolt

(Estuary)

(Beach seining)

(Beach seining)

Water quality

(Datasonde)

(Datasonde)

1-Apr

1-May 1-Jun 1-Jul

1-Aug 1-Sep

1-Oct 1-Nov 1-Dec 1-Jan

| Ower estuary

Upper estuary === Austin Creek =s===Dutch Bill Creek ms===Mark West Creek mmmmmMainstem ms===Dry Creek

=,



Presenter
Presentation Notes
…for several sites in the basin

The point of this is really just to show the spatial and temporal extent of our monitoring with respect to life stage

So whether it’s smolts, juveniles or adults it’s really those 3 main factors: (1) the life history of the populations we work with, (2) the variability of the environments in which those populations live and (3) the BO itself…which have guided and will continue to guide our fisheries monitoring related to the RRBO in the Basin.


® Downstream Migrant Trap
PIT Antenna
® Seining Station

PIT Antennas
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|
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P9 Dutch Bill Creek
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Mainstem (Mirabel)
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Presenter
Presentation Notes
Mention Dry Creek although not shown on the slide


Estuary Fish Monitoring Methods

Study Area

— River mouth to Duncans
Mills (6 miles)

Studies began in 2003
Survey Period: May-Oct o -
Fish sampling
— Beach seine

— PIT tag steelhead




Estuary Reaches & Seine Stations
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Presenter
Presentation Notes
Between 3 and 7 seine sets where deployed at 10 stations for a total of 50 sets for each sampling event. Twenty-five sets where in the lower Estuary and 25 in the upper Estuary. 





« Capture 5,000-46,000

Fish Monitoring Results

fish per year
|dentified 53 fish
species

— Freshwater

— Estuarine

— Marine

— Anadromous

— Generalist

Freshwater

JF.- :é‘ :1': ‘

Pikeminnow

California Roach

oo

Blackfish

Hitch

Tule Perch

m

Sacramento Sucker

Smallm outh Bass

Brackish

Topsmelt

Surf Smelt

Shiner Surfperch

G

Pacific Staghorn Sculpin

¢

Anadromous

~ v°

Chinook Salmon

Coho Salmon

v o, "
Steelhead

American Shad

Threespine Stickleback| | "

Starry Flounder

Saltwater

Northern Anchovy

Round Herring

Pacific Herring

L By e, 7 it
< "

Pacific Sardine

-

Buffalo Sculpin



Presenter
Presentation Notes
Fish captures from seine surveys in the Russian River Estuary for 2011 are summarized in Table 4.4.1. During the 8 years of study, over 150,000 fish comprised of 50 species were caught in the Estuary. In 2011, seine captures consisted of 29,795 fish comprised of 33 species.  In comparison, during 2009 there were 46,051 fish caught comprised of 37 species. Fish studies in the 1990s detected 18 to 28 species/year for a total of 49 species (Sonoma County Water Agency and Merritt Smith Consulting 2001).  No new fish species were detected in the Estuary during 2011 fish seining. 


New Species

e 2017
— California halibut

e 2018
— Giant kelpfish
— Red eared sunfish




Steelhead: Mark & Recapture

Steelhead PIT-tagged in Estuary
1,091 steelhead since 2008
65 recaptures




Movement: PIT Tag #C40B

Recaptured

 Steelhead

— Young of the year
— PIT tagged

 Marked
— Austin Creek
— June 21
* Recaptured
— Lower Estuary
— August 15
 Traveled 7 miles from a freshwater creek to
a heavily marine influenced site



Presenter
Presentation Notes
Juvenile steelhead C40B, Russian River Estuary 2011. Steelhead captured in rotary screw trap in Austin Creek at fork length 63 mm (this photograph is of another parr steelhead parr of a similar size proportioned to 63 mm). C40B was recaptured on August 15 in the Lower Estuary at Jenner Gulch at 191 mm for a growth rate of 1.3 mm/d.  

The steelhead with the longest duration between captures at 99 days was tagged in Austin Creek on May 8th at 63 mm and then was recaptured on August 15th at 191 mm in the Lower Estuary at Jenner Gulch for a growth rate on 1.3 mm/d. 


Growth: PIT Tag #C40B

350 -
300 June 21 63 mm
=
"5,250
qc, 200
— .
v 150 imilar sized parr
’6 100 '
L 50 I}‘I|!|||III [
. Sept. 24 168 mm
0 T T T T T T i
Tp]) v < < ™ N AN
- - - - - <« -
— — — — — — —
< o] © N~ o0 » o
-

« Fork Length = 63-191 mm
« Growth = 1.06 mm/day

Oct. 15 193 mm



Presenter
Presentation Notes
Juvenile steelhead C40B, Russian River Estuary 2011. Steelhead captured in rotary screw trap in Austin Creek at fork length 63 mm (this photograph is of another parr steelhead parr of a similar size proportioned to 63 mm). C40B was recaptured on August 15 in the Lower Estuary at Jenner Gulch at 191 mm for a growth rate of 1.3 mm/d.  



PIT# 8B4E

August 13 FL=134 mm

Steelhead parr & smolt

Lower Estuary (Jenner Gulch)
FL=134-209 mm
Days = 63

Growth = 1.2 mm/d

October 15 FL=209 mm



Presenter
Presentation Notes
Juvenile steelhead FEA2, Russian River Estuary 2011. Steelhead captured by seine 4 times in the Lower Estuary at Jenner Gulch. FEA2 PIT-tagged on July 20 at a fork length of 247 mm. Then recaptured August 15 at 272 mm, September 20 at 296 mm, and October 19 at 317 mm.



Austin Creek Recaptures & Growth

« Steelhead parr 220
« Tagged and recaptured 200 -
in Austin Creek —

[
v
o

« Growth rates not as high
as in Estuary
*  Growth 0.2 mm/day

ForkLength

[
o
o

50 -

4/15
5/15
6/14
7/14
8/13
9/12
10/12

Marked Aug 2 Recaptured Oct 10



Presenter
Presentation Notes
Growth rates of juvenile steelhead in the Estuary, 2011. Thirteen PIT-tagged fish were later recaptured. Blue lines are fish tagged and always recaptured at Jenner Gulch (Lower Reach). Green, red, and orange lines are fish tagged in Austin Creek, a tributary to the Upper Estuary, and recaptured in the Estuary.

The average growth rate of steelhead throughout the Estuary in 2011 was 1.14 mm/day. 



Estuary Fish Summary

 High fish diversity
» 53 species

« Dynamic environment: Marine, estuarine,
and freshwater habitats

« Steelhead

* Juveniles rear in the Estuary

» Growth rate
* Greater in Estuary than in freshwater creeks
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Salinity (ppt)
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MaxSalinityRR2009-2017

		Site		Year		Maximum Salinity		Average Salinity				Site		Year		Maximum Salinity		Average Salinity

		Mouth		2009		34.4		26.4				Monte Rio		2009

		0.35		2010		34.2		24.9				16.1		2010		0.2		0.1

				2011		33.8		28.8						2011		0.2		0.1

				2012		34.2		29.9						2012		0.2		0.1

				2013		33.7		28.6						2013		0.1		0.1

				2014		34.3		27.8

				2015		34.0		29.0

		Patty's Rock		2009		33.8		28.1				Brown's Pool		2009

		2.55		2010		33.5		25.9				11.32		2010

				2011		33.0		29.0						2011		0.4		0.2

				2012		33.5		29.8						2012

				2013		33.4		28.8						2013		7.2		0.7

				2014		34.0		27.5

				2015		33.4		28.4

				2016		33.0		29.4

				2017		33.8		22.6

				2018		33.3		25.1

		Sheephouse Creek		2009		31.4		24.3				Freezeout Creek		2009		24.5		10.1

		5.3		2010		30.8		16.2				9.5		2010		11.0		2.5

				2011		31.2		26.6						2011		4.8		0.3

				2012		31.7		27.5						2012		10.1		4.6

				2013		31.2		27.0						2013		25.9		5.9

				2014		32.2		26.1

				2015		32.1		26.8

		Heron Rookery		2009		29.5		13.3				Heron Rookery		2009		29.5		13.3

		7.35		2010		29.8		15.2				7.35		2010		29.8		15.2

				2011		26.5		12.5						2011		26.5		12.5

				2012		28.0		21.7						2012		28.0		21.7

				2013										2013

				2014

				2015

		Freezeout Creek		2009		24.5		10.1				Sheephouse Creek		2009		31.4		24.3

		9.5		2010		11.0		2.5				5.3		2010		30.8		2.3

				2011		4.8		0.3						2011		31.2		26.6

				2012		10.1		4.6						2012		31.7		27.5

				2013		25.9		5.9						2013		31.2		27

				2014		14.1		5.1

				2015		21.1		5.2

				2016		19.2		3.3

				2017		16.4		3.4

				2018		3.2		0.2

		Brown's Pool		2009								Patty's Rock		2009		33.8		28.1

		11.32		2010								2.55		2010		33.5		25.9

				2011		0.4		0.2						2011		33.0		29

				2012										2012		33.5		29.8

				2013		7.2		0.7						2013		33.4		28.8

				2014		11.3		5.1

				2015		9.7		1.3

				2016		11.1		2.2

				2017		0.2		0.1

				2018		0.2		0.1

		Villa Grande		2009

		14.1		2010

				2011		0.2		0.1

				2012		0.1		0.1

				2013

				2014

				2015

		Patterson Point		2009

		14.9		2010

				2011

				2012

				2013

				2014		0.7		0.2

				2015		0.4		0.2

				2016		0.3		0.2

				2017		0.1		0.1

				2018		0.2		0.1

		Monte Rio		2009								Mouth		2009		34.4		26.4

		16.1		2010		0.2		0.1				0.35		2010		34.2		24.9

				2011		0.2		0.1						2011		33.8		28.8

				2012		0.2		0.1						2012		34.2		29.9

				2013		0.1		0.1						2013		33.7		28.6

				2014		0.5		0.3

				2015		0.2		0.1

				2016		0.2		0.1
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Maximum Annual Observed Salinity by Russian River Estuary Monitoring Station
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Salinity (ppt)





Sheet2






\"-‘ _r.-'_"

=

“‘H

g "‘m? i_;.r Hf y
e e o " '
N il e

&

I , . FAD, NP3,
Esrl Japan,
# o

Russian River Estuary
Water Quality Monitoring Stations - 2019

“Tha Map o for g rafss ooy




Nutrient and Chlorophyll a
Percent Exceedances

Total Phosphorus Total Nitrogen Total Chlorophyll a

Monitoring Season | pgrcent Exceedance | Percent Exceedance Percent Exceedance

2000 TS N/A N/A
2010 84.6 15.4 18.0
2011 VR 30.8 23.7
2012 6.9 1.5
2013 [T 15.3 44.9
2014 100 14.4 23.1
2015 ETY 1.9 26.0
- 2016 83.9 8.1 39.1
2017 TR 9.3 54.7
2018 93.3 5.3 36.6




Total Phosphorus (mg/L)

Total Phosphorus - Lower Russian River and Estuary - 2018
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Total Nitrogen - Lower Russian River and Estuary - 2018
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Chlorophyll a - Lower Russian River and Estuary - 2018

0.02 -— 500
0.018
Closed River Mouth
| Conditions
0.016 -+ 400
1 [0 Summer Dam
Removal
0.014 - © Vacation Beach
: Monte Rio
E 0.012 1 300
gn | X Patterson Point
T z
3 001 ‘; e Chlorophyll-a Criteria
s | 5
g - = Hacienda Flow
-5 0.008 -+ 200
0.006 i
1 Chlorophyll a
: /\\/\ll\'/\/\ I exceedances
0.004 + 100 constituted
I . * \/ x \J 36.6%
] X o % ¢ of samples
0.002 ﬂ_x collected in 2018.
0 -t o - 0

12-Jun
19-Jun -
16-Oct
23-Oct

5-Jun

22-May
29-May




Escherichia coli (E. coli)
Percent Exceedances

Escherichia coli (E. coli)
Percentage Exceedance
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Presenter
Presentation Notes
Distribution of juvenile salmonid prey resource availability in three reaches of the Russian River Estuary.
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Presenter
Presentation Notes
Distribution of juvenile salmonid prey availability sampling transects and techniques at the River Mouth site in the Russian River Estuary.
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Presenter
Presentation Notes
Modification of sampling techniques during closed conditions for distribution of juvenile salmonid prey availability sampling transects and techniques at Willow Creek site in the Russian River Estuary. The grey area is the inundation of area during closed conditions.
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Presentation Notes
We use a number of sampling methods in our invertebrate monitoring efforts to determine what prey items are available to steelhead. 
We collect invertebrates from the water column, the epibenthos and benthic sediments.
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Presentation Notes
The available prey items can be compared to steelhead stomach contents to determine their preferred food items.   

We’ve learned that juvenile steelhead, as shown in the previous video, are feeding primarily on epibenthic invertebrates, such as amphipods.

Amphipods are abundant in the Estuary.




Presenter
Presentation Notes
We have observed amphipods moving quickly into the newly flood habitat following river mouth closures, providing additional forage habitat for salmon.
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Presentation Notes
Fish seining surveys are used to measure the distribution and abundance of steelhead in the estuary.
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Presentation Notes
Seining surveys allow us to recapture tagged fish which provides us with detailed accounts of their movement patterns and growth rates.

The steelhead in this picture was tagged during a previous survey and it’s unique tag number is shown on the display of the PIT tag scanner.

With this information we know where this fish was originally tagged and how much it grew. We also know how long it takes individuals to swim from one point of capture to its point of recapture. 
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Presentation Notes
Steelhead that are captured in the estuary have their stomachs pumped in order to determine what food items they are eating.
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Presentation Notes
The amount of food that these young steelhead eat is astonishing. Most of the food items here are amphipods, also called scuds, which are abundant in the estuary.
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Presentation Notes
Once the necessary data has been collected the fish are released unharmed.




Presenter
Presentation Notes
Our fish studies indicate that juvenile steelhead may spend all summer rearing in the estuary.




Presenter
Presentation Notes
They may be recaptured many times during summer seining surveys.
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Presenter
Presentation Notes
Young steelhead can grow at astonishing rates in the estuary because of the quantity of food that is available to them.
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Presentation Notes
Some steelhead captured during estuary seining surveys are tagged with an acoustic tag. These tags allow us to pinpoint the location of the fish.
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Presentation Notes
We use acoustic receivers mounted to boats to track fine scale movements of steelhead.

Tracking steelhead in the Estuary, as well as our seining efforts, has allowed us to learn more about the types of habitat used by juvenile salmon in the Estuary.
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Presentation Notes
While we haven’t seen extended outlet channel conditions in the Estuary, through the implementation of our monitoring and studies, we have learned how juvenile steelhead are utilizing the estuary habitat, how water quality and physical processes can affect the habitats they utilize.

We know that juvenile steelhead are entering in the late springs, that prey is available and abundant, but that there are energetic trade offs that young steelhead have to make to access food in less optimal habitats when the river mouth is open and the estuary is tidal.
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Presenter
Presentation Notes
We’ve learned much about available food resources in the Estuary and the complex water quality conditions that juvenile steelhead experience in the Estuary in both open and closed river mouth conditions.

We added new information about water quality habitat criteria related to temperature, dissolved oxygen, and salinity for juvenile steelhead into the AMP.
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Presenter
Presentation Notes
Good evening - Intro Self

Tonight I am going to describe the pinniped monitoring program for the Water Agency and share some results of our efforts


Seals and sea lions

California sea lions



Presenter
Presentation Notes
There are a few different species that have been observed at Jenner - 	
	CASL, can be juveniles of both sexes or adult males.  Usually see in the water.
	NES (typically sub adult of either sex) 	
Today we are talking about HASE (year round residents)

	


700 surveys Over 1,000 volunteer hours



Presenter
Presentation Notes
Current monitoring program began in 2009 – but SW began monitoring seals during flood control activities as soon as we assumed those responsibilities. Also our monitoring program was developed with input from local residents and naturalists who were already recording observations of the seals using GRSB.

We partner with the Stewards of the Coast and Redwoods to engage volunteers for our monitoring program – and together we have completed 700 monitoring surveys. Volunteer program has been successful with 34 volunteers coming through the program completing over 1,000 combined hours of work!


Lagoon Qutlet
Implementation

Types of pinniped surveys 3%
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Presentation Notes
Our monitoring program consists of a few types of monitoring surveys. The majority of our observations are from baseline surveys where we record observations of seal behavior and abundance on a “typical” day throughout the year. These surveys allow us to observe trends in the haul out overtime and detect any potential long term impacts of SW beach management activities. The remaining surveys are conducted when SW is implementing part of the Estuary Management Plan: monthly mapping survey, monitoring before, during and after any water level management activities. These surveys allow us to accurately record and report the amount of disturbance that occurs, record behavior of seals during these activities and ensure permit requirements are being followed.


Seasonal Patterns
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Presenter
Presentation Notes
So with all of this monitoring – What have we learned?

This bar chart shows baseline data for average number of seals on the beach at Jenner by month.  
There is variation year to year but peaks and valleys are fairly typical and generally reflect seal behavior.


Seasonal patterns

Pupping/mating
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Presentation Notes
We see consistently larger numbers of seals (100-200) on the beach in March – June
This coincides with their pupping season, which is followed by their breeding season 
Seals mate underwater – but males will hold their “territories” near preferred haul out sites and will come ashore to rest


Seasonal patterns
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Presentation Notes
In many years the greatest single day count of seals is in July – the same time that most seals are in the midst of their annual molt
But there have been a few years recently where this July peak has not occurred (occurring in February instead) similar to the late 1990s
?? Don’t know why


Seasonal patterns
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Presentation Notes
Seal numbers decline (~50) beginning in late Aug - October
So no only are the seals likely exhausted from all the activity (rearing pups, defending water territories, shedding skin) – they are likely really hungry
The decline in seals on the beach in the fall months is a result of them spending more time at sea foraging


Mean count of harbor seals at Jenner during baseline surveys by w eek; categorized by year from 2010 to 2018
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Presentation Notes
Comparison of seal counts through the years: July numbers are more variable but decline autumn is very consistent
 - use pointer to indicate the different seasons: spring – July - autmn
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Daily patterns

winter
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Presenter
Presentation Notes
Our survey schedule is designed so that we can also look at daily trends in seals on land 
(also tide, but not illustrated)
Important to remember that what we observe on land represents only a portion of their time – moving on and off the HO – we see some evidence of daily activity patterns


Sources of disturbance: baseline surveys

dog aircraft __________vehicle
multiple

% of surveys
other boat

unknown



Presenter
Presentation Notes
During our baseline surveys we are able to record what level of disturbance seals encounter on a typical day. 
Disturbance is a change in behavior in response to an outside stimulus: define Alert, Move, Flush
Seals frequently encounter people approaching them on foot or in the water - at a rate of about one disturbance for every 5 hours.

(for comparison during a SW activity the rate is one disturbance every 1 hour 15 minutes, typically during the movement onto the beach and off of the beach past the HO)





Presenter
Presentation Notes
Another important behavior we observe is pupping: The Jenner HO is a rookery for harbor seals and recording pups born each year and making comparisons overtime is an important way to monitor changes in the HO
Preliminary data for 2019: first pup was observed on April 10 and with last newborn observed on May 23. Max count was on May 8th at 35 pups – down from the last several years.



rt injured pinnipeds

SONOMA COUNTY WATER AGENCY - PINNIPED INJURY/MORTALITY REPORT

8 i
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Presentation Notes
Our frequent monitoring surveys also allows for good opportunity to report injured or stranded animals to the appropriate agencies – this helps researchers include data from this less populated area when compiling stranding records and help monitor health of the population.
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