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A hit of Dopamine tells baby birds when 
their song practice is paying off
by Robin Smith, Duke University
  DURHAM, N.C. -- In his lab at Duke University, 
neuroscientist Richard Mooney shows a series of 
images of a bird’s brain on song.
  In one, what looks like a pointillist painting il-
lustrates a young zebra finch’s myriad attempts to 
sound more like an adult, capable of wooing a mate. 
In another, squiggly lines trace the ebb and flow of 
chemical signals in the reward circuit of the bird’s 
brain.
  “Their songs don’t sound like much at first,” said 
Mooney, who has studied birdsong for four decades.
  That’s because some things take considerable prac-
tice to master. Nobody walks onto a tennis court for 
the first time and plays a match worthy of Wimble-
don, or takes up the piano and becomes a virtuoso 
overnight.
  Likewise, in zebra finches, chicks don’t start out 
life with the vocal chops to make their signature 
trills, chirps and peeps. It takes them a while to get 
the hang of it.
  “The amount of effort that a juvenile bird makes to 
achieve vocal mastery is immense,” Mooney said. 
“It takes them about one month of solid practice ev-
ery day, up to 10,000 renditions a day.”
  Young finches keep at it hour after hour, day after 
day, even when no one is listening. Their motiva-
tion for mastery comes from within. And now, new 
research sheds light on the brain signals underly-
ing their intrinsic desire to learn their songs; it also 

holds implications for understanding human learn-
ing and neurological disorders.
  Thanks to new tools and techniques, including ad-
vances in machine learning and the ability to track 
subtle and rapid chemical fluctuations in the brain, 
Mooney and Duke neurobiology professor John 
Pearson are beginning to disentangle the molecular 
signals that drive learning for its own sake.
  In new research published March 12 in the jour-
nal Nature, the team put male juvenile zebra finches 
into individual soundproof rooms where they could 
practice their songs at will.
  In zebra finches, only the males sing; young birds 
learn their courtship song early in life by first listen-
ing closely to their dad and memorizing his song. 
Then, like babies learning to talk, they begin to 
babble, their squeaks slowly becoming more song-
like. By practicing their songs and listening to the 
results, gradually they figure out how to produce 
the right notes and rhythms to match their mental 
template of their dad’s song.
  It takes a zebra finch chick about three months 
from hatching to become a proficient singer.
  To Mooney, a longtime rock ‘n’ roll fan, the males’ 
practice sessions are a bit like the obsessive record-
ing process for The Beatles. “The Beatles might 
have done a hundred takes” before they were satis-
fied, Mooney said. Similarly, “these birdsong data 
sets get so big so fast.”
  That’s where Pearson’s team came in. To get a 
handle on the data, they developed a machine learn-
ing model that can analyze the thousands of song 
renditions and score each attempt.
  “This way we can track learning on a moment-by-
moment basis,” Pearson said.
  “Some tries were a little better, and some were 
a little worse,” he added. Generally the longer the 
birds worked at it, the better they got.
  As the birds gradually mastered their tunes, the 
team also measured the level of dopamine released 
in the birds’ basal ganglia, a part of the brain in-
volved in learning new motor skills.
  Dopamine is one of the brain’s chemical messen-
gers, transmitting important signals about learn
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Annual Picnic details
  On Sunday, August 3 we will gather at Lake Syl-
via State Park for relaxing with good food, good 
conversation and maybe a little birding. Please 
join us between 12 Noon and 3 p.m. at the little 
building next to the swim area and the parking 
lot, where our chapter banner will be flying. (At 
the park kiosk turn left and cross the bridge, then 
left to the far end of the parking area.) Carpool-
ing is strongly encouraged, and you must display 
your Discover Pass. If you don’t have one, don’t 
worry. Just fill out a daily pass envelope, writing 
Audubon on it, drop it into the slot and place the 
daily pass on your windshield. No fee is needed, 
according to the park ranger. Park staff assures 
me that you will not be charged. 
  Burgers, including veggie burgers, hot dogs, 
plates, cups, etc. will be furnished by GHAS, 
along with RD’s barbecuing skills. Please bring a 
side dish or dessert plus your preferred beverage. 
From our site we can walk down Slyvia Creek  
beside Lake Sylvia to see some birds. Looking 
forward to catching up on everybody’s summer 
news.
  Golf Course Proposal at Westport Light State 
Park: Opponents and backers of the golf course 
have submitted comments to the Draft EIS Both 
parties have given presentations to the City of 
Westport Council. In addition, our legal team at 
Smith & Lowney has filed for Summary Judge-
ment on the status of the wetlands, and whether 
they are protected by a previous settlement, and a 
covenant put in place by the Army Corps of Engi-
neers.  The next step is the review of these com-
ments and the issuing of a Final EIS. Stay Tuned. 
  Pellet Plant Proposal for Hoquiam, adjacent to 
the Grays Harbor Wildlife Refuge: The Air Qual-
ity Permit, issued by ORCAA (Olympic Region 
Clean Air Agency) is being challenged in court by 
Grays Harbor Audubon, Friends of Grays Harbor, 
Twin Harbors Waterkeeper, and the Natural Re-
sources Defense Council.  We are represented by 
EarthJustice.  After many months of preparation 
our case was heard before the Pollutions Control 
Hearing Board in a three-day trial from June 23rd 
- June 26th. We expect to hear the Board’s deci-
sion sometime in August. 
              
  We hope you are enjoying the summer, keeping 
cool, and will be joining us at the picnic.

Attracting backyard birds: A guide for 
beginners
  Transforming your backyard into a bird-friendly 
oasis is a rewarding experience that benefits both 
you and local wildlife. Even a small space can 
make a big difference for our feathered friends. 
Here are a few simple tips to get started:
  Provide Food: Bird feeders are a great way to 
offer supplementary food. Different seed types 
attract different birds – black oil sunflower seeds 
are a universal favorite, while nyjer seed attracts 
finches. Suet is excellent for woodpeckers and 
nuthatches, especially in colder months.
  Offer Water: A bird bath, even a shallow dish, 
can be a lifesaver for birds, providing essential 
drinking water and a place to preen. Keep the wa-
ter clean and fresh.
  Create Shelter: Dense shrubs, evergreen trees, 
and even brush piles offer birds safe places to 
roost, nest, and hide from predators. Consider 
planting native plants, which provide natural 
food sources (berries, seeds, nectar) and nesting 
materials.
  Reduce Pesticides: Avoid using harmful chemi-
cals in your yard, as they can poison birds direct-
ly or reduce their food sources (insects).
  With a little effort, your backyard can become 
a vibrant hub of avian activity, bringing joy and 
a deeper connection to nature right outside your 
door.
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A hit of dopamine continued from page 1
ing, reward and motivation from one neuron to 
another.
  To monitor dopamine, the researchers used tiny 
sensors made from genetically modified proteins 
that glow when particular neurochemicals are re-
leased in the brain. The technology makes it pos-
sible to track brain activity that is largely invisible 
to common methods based on measuring electri-
cal signals.
  What they found surprised them. Whenever a 
bird practiced, dopamine levels in the bird’s basal 
ganglia started to ramp up. It didn’t matter wheth-
er they hit all the notes or missed the mark. In 
other words, any effort at singing activates signals 
in the brain’s reward pathways.
  The birds’ dopamine surged more when a bird 
performed better than was typical for their age. 
The signal was slightly weaker when they re-
gressed.
  The better they performed for their age, the more 
dopamine increased, said first author Jiaxuan Qi, 
who did the work as part of her Ph.D. in neurobi-
ology at Duke.
  Dopamine has long been known to play an im-
portant role in how humans and other animals 
learn from external rewards and punishments.
  Take, for example, a child studying because they 
want to get a good grade or avoid a scolding. Or 
consider a rat learning to press a lever for food.
  But birds don’t need carrots or sticks to learn 
how to sing. Because the birds were alone during 
their practice sessions, singing away in a sound-
proof room, they weren’t getting any external 
feedback on how they were doing.
  “Nobody’s telling the bird if he’s an honor stu-
dent or going to be sent to detention,” Mooney 
said.
  Instead, the findings suggest that dopamine acts 
like an internal “compass” to steer their learning.
  The team’s research helps explain how learning 
still occurs even in the absence of external incen-
tives. The researchers also found that dopamine 
isn’t the only chemical signal required for such 
learning.
  Qi was able to show that another chemical mes-
senger called acetylcholine can trigger dopamine 
release in the bird’s brain when it is singing. It 
works by binding to a different part of the neu-
rons, giving the bird an extra dopamine boost 
when it belts its ballad.
  When the birds were given drugs that blocked 
dopamine or acetylcholine signaling in the basal 
ganglia, the birds made less progress, Qi added.
  “Learning basically comes to a halt,” Mooney 
said. “The bird still sings a lot, but he doesn’t 

seem to be able to learn from it.”
  The potential implications go beyond bird brains, 
Mooney said.
  “These findings translate across species,” Pear-
son said. “The brain regions and neurochemicals 
involved -- namely the basal ganglia, dopamine 
and acetylcholine -- are shared by mice, primates, 
humans. Essentially every animal with a back-
bone.”
  Studying how birds learn to sing can help re-
searchers better understand how humans learn 
other motor skills such as talking or juggling or 
playing an instrument. In that sense, Mooney 
said, “birdsong learning is very similar to what 
children do when they spontaneously acquire 
these remarkable skills.”
  Dopamine signaling problems in the basal gan-
glia have also been linked to a number of diseas-
es, including Parkinson’s and schizophrenia.
  “It’s really important that we understand these 
regions, and the bird is a means of getting at those 
principles,” Pearson said.
  “Of all the scientific frontiers that remain, the 
brain is probably the most poorly understood, and 
it’s fundamental to being human,” Mooney said.

This research was supported by grants from the 
National Institutes of Health
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Why are birds so colorful? The science 
behind feather pigments
  One of the most captivating features of birds is 
their incredible array of colors. From the irides-
cent blues of a hummingbird to the vibrant reds 
of a cardinal, these hues aren’t just for show; 
they play crucial roles in survival and reproduc-
tion. But how do birds get their brilliant colors? It 
primarily comes down to two main types of pig-
ments: carotenoids and melanins.
  Carotenoids are pigments birds obtain through 
their diet, often from plants, fruits, and insects. 
These pigments produce bright yellows, oranges, 
and reds. Think of the intense red of a male North-
ern Cardinal; his brilliant plumage is a direct re-
flection of a carotenoid-rich diet. The brighter the 
color, the healthier and more robust the bird often 
appears to potential mates, signaling good genes 
and foraging ability.
  Melanins, on the other hand, are produced by 
the birds themselves. These pigments create a 
range of earthy tones, including blacks, browns, 
grays, and some yellows. Melanin not only pro-
vides color but also strengthens feathers, making 
them more resistant to wear and tear. This is why 
the flight feathers of many birds are dark, provid-
ing durability for thousands of miles of flight.
  Beyond pigments, some colors, particularly iri-
descent blues and greens, are created structurally. 
Instead of pigments, the unique micro-structure 
of the feathers scatters light, much like a prism, 
producing shimmering, ever-changing colors de-
pending on the viewing angle. So, the next time 
you admire a bird’s vibrant plumage, remember 
there’s a fascinating biological story behind every 
shade!

In the field
upcoming field trip reminders\
Bottle Beach - Sunday, July 20
  To carpool, meet at the Southside Swansons near 
the coffee stand in the far end of their parking lot 
at 8:00 am.  We should arrive at Bottle Beach be-
tween 8:20 and 8:30 if you would like to meet us 
there.  Although the high tide is almost favorable, 
it’s only a 5.9 foot tide so I do not anticipate good 
shorebird viewing, but the rest of the park offers 
great summer warblers and sparrows in the wil-
lows.
Lake Wynoochee - Monday, August 18  Meet at 
the Tractor Supply Parking area closest to Hwy 
12 at 8:00am.  We will meet any coming from the 
East of Aberdeen at the Mocha Monster, a little 
coffee drive-thru that is just south of the Hwy 12 
exit where the off-ramp connects with Montesa-
no’s Market Street.  We should be at the coffee 
stand between 8:15 and 8:30.  We can canvass 
the East side of the lake to Maidenhair Falls, then 
backtracking to the other side of the lake to the 
Tacoma Power Park just south of the Coho Camp-
ground.
Bowerman Basin/Sandpiper Trail - Tuesday, 
September 9  Meet at the Hoquiam Airport Park-
ing lot at 8:00.  This will be mostly a walking 
trip although the path is wheel-chair friendly the 
whole way.  After walking the trail, we will spend 
any extra time scanning the ponds at the nearby 
sewage treatment plant.
Ocean Shores - Sunday, September 28  Meet at 
the side parking lot of the Hoquiam Swansons at 
8:00.  We can meet the Ocean Shores people at 
the Restrooms parking lot adjacent to the Light-
house Suites which is at the end of Damon Road/
State Rte 115.  Depending on the weather, we will 
make selected stops on Ocean Shores Blvd travel-
ing to the jetty and on around to the Coastal Inter-
pretive Center.  High Tide is 1:52 pm so we can 
aim to be at Bill’s Spit around noon where we can 
relax as we wait for the shorebirds to come to us;
Tokeland - Monday, October 20
Meet at the Southside Swanson at 8:00 in the far 
end of the parking lot near the coffee stand..  High 
tide is just afternoon, so we should have the ad-
vantage of the birds coming to us.  We can can-

Looking  for you 
to join us

in the field

vass the marina and surrounding neighborhood 
including the campground near the Marina..
  I will be sending reminders to my “Birders” email 
list.  If you would like to be on my list please send 
me an email at deed2et2et@yahoo.com.  Feel free 
to call me if you have any questions about these 
or any other trips you would like to make.  My 
phone number is 360-810-7995.
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Member meeting - Annual Picnic

  Join us on Sunday, August 3, 2025 at 12 noon 
for the Grays Harbor Audubon Annual Picnic to 
be held at Lake Sylvia State Park in Montesano.

See President’s Perch for details

The secret language of birds: calls and 
songs
  Birds are masters of communication, using a 
complex repertoire of calls and songs to interact 
with each other and their environment. While we 
often enjoy their melodic tunes, these vocaliza-
tions serve vital purposes.
  Bird songs, typically longer and more complex, 
are primarily used by males to attract mates and 
defend their territory from rivals. Each species 
has a unique song, acting like an acoustic finger-
print that allows birds to identify their own kind. 
Factors like song complexity and duration can 
even signal a male’s fitness to potential mates.
  Calls, on the other hand, are generally shorter 
and simpler, serving a variety of functions. Alarm 
calls warn others of predators, while contact calls 
help flock members stay together. Begging calls 
from chicks signal hunger to their parents, and 
aggression calls can be used to intimidate rivals. 
Some birds even have specific calls for different 
types of predators!
  Learning to distinguish between different bird 
calls and songs can open up a whole new world 
of understanding about the avian residents in your 
area. Next time you hear a bird chirping or sing-
ing, try to consider what message it might be try-
ing to convey.
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 The importance of interdunal wetlands 
  Interdunal wetlands, also known as dune slacks 
or interdunal ponds, are unique wetland ecosys-
tems found in depressions between coastal sand 
dunes. They are formed either by wind erosion 
carving out sand until the water table is reached, 
or by dunes encroaching on existing wetlands. 
These dynamic environments are highly impor-
tant for several reasons:
1. Biodiversity Hotspots:
    Unique Habitats: Interdunal wetlands are char-
acterized by fluctuating water levels, sand depo-
sition and erosion, and intense sunlight, creating 
harsh but unique conditions that support special-
ized plant and animal communities.
  Rare and Endangered Species: Many interdu-
nal wetlands are home to a variety of vulnerable, 
threatened, and endangered plants, insects, and 
animals. For example, some in the Great Lakes 
region support species like the Piping Plover, 
Pitcher’s thistle, Lake Huron tansy, and Hough-
ton’s goldenrod. In other regions, they may host 
endemic plants or animals.
  Migratory Bird Stopovers: These wetlands pro-
vide crucial feeding, resting, breeding, and nest-
ing grounds for migrating shorebirds, waterfowl, 
and songbirds, particularly during spring and fall 
migrations.
  Invertebrate Richness: Their typically shallow, 
warm waters provide an abundant source of in-
vertebrates, which serve as a vital food source for 
many species, including various shorebirds, drag-
onflies, and damselflies.
2. Hydrological Functions:
  Water Quality Improvement: Like other wet-
lands, interdunal wetlands act as “nature’s kid-
neys,” filtering and retaining nutrients and pollut-
ants, thereby improving water quality.
  Flood Protection: They function as natural 

sponges, trapping and slowly releasing surface 
water, rainwater, snowmelt, and floodwaters. This 
helps lower flood heights and reduces erosion, es-
pecially in coastal areas.
  Groundwater Recharge: These wetlands are 
often connected to groundwater systems, with 
precipitation infiltrating through the dunes and 
feeding the underlying water table. They can be 
sustained by a perched water table underlain by 
impermeable layers.
  Water Level Regulation: Their water levels fluc-
tuate in synchrony with changes in lake levels (in 
coastal settings) and local precipitation, playing 
a role in regulating the water balance of the sur-
rounding dune system.
3. Ecological Processes and Dune Stability:
    Primary Succession and Soil Development: In-
terdunal wetlands and their vegetation contribute 
to primary succession and initial soil develop-
ment in coastal dune ecosystems.
  Dune Dynamics: The presence of interdunal 
wetlands is intricately linked to the dynamic pro-
cesses of dune formation and movement. Wind 
erosion creates the depressions, and vegetation 
within and around the wetlands can influence 
dune stability.
  Ecological Connectivity: While often appearing 
isolated, many interdunal wetlands are hydro-
logically connected to other wetlands and water 
bodies through groundwater flows or intermittent 
overflows, influencing regional biodiversity and 
species dispersal.
4. Research and Conservation Value:
  Unique Research Opportunities: The highly vari-
able and dynamic nature of interdunal wetlands 
makes them valuable sites for scientific research 
on ecological processes, community assembly, 
and how species respond to environmental varia-
tion.
  Conservation Priority: Due to their natural rar-
ity, limited distribution, and fragility, interdunal 
wetlands are often classified as imperiled and 
are a high priority for conservation efforts. They 
face threats from coastal development, incompat-
ible recreational activities, invasive species, and 
climate change (e.g., changes in water levels, in-
creased saltwater intrusion).
  In summary, interdunal wetlands are critical com-
ponents of coastal dune ecosystems, providing 
essential ecological services, supporting unique 
biodiversity, and acting as indicators of the health 
and dynamism of these fragile landscapes. Their 
protection and management are vital for main-
taining the ecological integrity of coastal regions.
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		        GHAS Board of Directors

Jude Armstrong		  589-9790	 judearms@comcast.net
Cecelia Boulais 		  273-9280	 caboulais@gmail.com
Mary Lou Gregory	 533-4897	 kuaygal@gmail.com
Arnie Martin		  612-0437	 arnold6.martin@comcast.net
Sabra Noyes		  891-2389	 finlee@q.com
Mary O’Neil		  810-7995	 deed2et2et@yahoo.com
Linda Orgel		  500-7228	 ldotorg@olearycreek.com
Shelly Spalding		  870-1739	 saschar44@gmail.com	
Janet Strong		  495-3950	 janet.strong4@gmail.com   
 
	   Chapter Officers
President				    Janet Strong 495-3950
					     janet.strong4@gmail.com
Vice President	 			   Mary O’Neil 810-7995		
					     deed2et2et@yahoo.com
Treasurer		        		  Cecelia Boulais 273-9280		
					     caboulais@gmail.com
Secretary				    Linda Orgel 500-7228		
					     ldotorg@olearycreek.com	

                  Committee Chairs
Conservation				    Janet Strong, 495-3950
					     janet.strong4@gmail.com
Education	     			   Vacant
					   
Field Trip Coordinator			   Mary O’Neil 810-7995		
					     deed2et2et@yahoo.com
Habitat					     Vacant
					   
Hospitality				    Linda Orgel 500-7228
					     ldotorg@olearycreek.com
Membership		           		  Linda Orgel 500-7228
					     ldotorg@olearycreek.com	
Newsletter 				    R.D. Grunbaum, 648-2476
					     rd@olearycreek.com
Program Committee	         		  Janet Strong, 495-3950
					     janet.strong4@gmail.com		
Publicity Committee			   Janet Strong, 495-3950
					     janet.strong4@gmail.com
Webmaster/Communications		  Mary Lou Gregory 533-4897
                       				    kuaygal@gmail.com

Other Audubon Contacts
	 GHAS voice mail			  (360) 495-3950
	 National Audubon		  (212) 979-3000
	 GHAS Website			   http://ghas.org

**all area codes 360, unless otherwise noted**

GHAS Mission
  The mission of the Grays 
Harbor Audubon Society is 
to seek a sustainable balance 
between human activity and 
the needs of the environ-
ment, and to promote enjoy-
ment of birds and the  natural 
world

Follow us on FaceBook 
https://www.facebook.com/graysharborbirding

or
Follow us on our website

http://ghas.org

mailto:judearms@comcast.net
https://blog.wa.aaa.com/journey/pacific-northwest-eagles/?cmpid=int_eml_out_all-0123-blog-digital-journey&ajs_uid=6bb408e5442395fda727cb671caf174f
https://ghaudubon.weebly.com/
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Please Fill Out and Mail Back

ANNUAL GRAYS HARBOR AUDUBON 

CHAPTER MEMBERSHIP CATEGORIES

If you would like to join Grays Harbor Audubon Society (GHAS), please fill out the form below, make 
your check payable to Grays Harbor Audubon Society and return it with your check to:

Grays Harbor Audubon Society
P.O. Box 470

Montesano, WA 98563

Chapter Memberships include a subscription to The Sandpiper newsletter.  The Grays Harbor Audubon 
Society is totally self-supporting.  Please note that the Sandpiper Newsletter is sent via email, so 
please include your email address on this form or send it to Linda Orgel at Ldotorg@olearycreek.com  

Name  _________________________________________________  Date ____________

Address  _________________________________________________________________

City  _____________________________________ State/Zip  _______________

Phone Number  _____________________    E-Mail  ______________________________

		  ___  Heron		  $ 25.00

		  ___  Pelican		  $ 50.00

		  ___  Falcon		  $ 75.00

		  ___  Eagle		  $100.00

		  ___  Other		      $________
		  		
				    __    I am renewing my membership
				    __    I am a new member

		  		
		     

To join National Audubon or renew your National Audubon Membership, call 1-800-274-4201. 
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