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Part I: 
Introduction
This workbook has been designed around the specific feet and bill 
adaptations evident in twelve birds commonly found in Coal Oil 
Point Reserve (COPR). Called feeding morphology, the theme and 
guidebook together offer opportunity to present a single engaging 
environmental education lesson on the subject, with a field trip 
to the reserve, or a series of lessons and field trips that explore 
broader conservation considerations while also offering opportu-
nity to learn field journaling techniques.

Various options are possible depending on grade level 
and the time that an educator wants to invest. These are 
carefully explained below and have been designed with flexibility 
and customization in mind. 
Where do I begin? First read through the sections on 

Materials, Resources, Background and Presentation. 
Having done that you will understand the essence of the lesson 
and have a better sense for the type of presentation that will serve 
your group’s interests or learning goals. 
A section on the natural history of the birds has been 
included along with photos, to help with identification and pro-
vide background information for each species.

Some of the online resources listed would serve as a good introduc-
tion to the lesson before you begin, while others could be used as a 
‘virtual bookend’ upon return from a field trip. 

Grade Level:

There are nine 
categories in the 
International Union of 
Conservation of Nature 

(IUCN) Red List system: 

Extinct, Extinct in the 

Wild, Critically Endangered, 

Endangered, Vulnerable, 

Near Threatened, Least 

Concern, Data Deficient, 

and Not Evaluated. Most 

of the birds in this work-

book are listed as Least 

Concern. Two 
are Endangered.

We hope you enjoy this guidebook and that it 
serves you well. Please feel free to email any comments 

or suggestions to the reserve director. The aim of the guide is to 
provide the outlines, information and background for you to fashion a les-

son or course for your grade, focussing on the feeding morphology of birds easily 
seen and identified at Coal Oil Point Reserve. This can also serve as a springboard 
for lessons on broader conservation issues and management, in the process connecting  
students to nature while nurturing in them a desire to care for the emvironment.

Education is not filling a bucket but lighting a fire.
William Buttler Yeats

All images and art are © Ian Vorster. This workbook may be downloaded, printed and copied for educational purposes only. 
It may not be reproduced in any other form without permission and images may not be stored in a digital database or posted to a website. 

Please visit the reserve website for more information or to contact the reserve director 
with a view to taking a class on a formal tour: www.coaloilpoint.ucnrs.org/Visitors.html

Reserve Director: Dr. Cristina Sandoval
sandoval@lifesci.ucsb.edu

http://coaloilpoint.ucnrs.org/Visitors.html


K through 8 with options for higher 
grades.

Time:

In class:  1 hour before 
In field:  2 to 3 hours  
In class:  1 hour after

Subjects:

Science, Language, Arts

Skills:

Analysis, application, classification, com-
parison, generalization, observation, and 
problem solving. 

Integration:

Speaking, language, and writing.

Learning Objectives:

Students will be able to …

K-8

•	 Describe at least four   
different types of bills

•	 Match the best tool to use   
with each type of food

•	 Explain how a bill is adapted  
to feed on certain types of food

Grades 4-8

•	 Describe the microhabitat in which at 
least four birds feed

•	 Explain what types of human activ-
ity might threaten feeding behavior of 
those four birds, and how that activity 
might be prevented or mitigated

Grades 8-12

Present a poster outlining the connection 
between foot and bill morphology with 
feeding habits and prey for four species, 
also describing a basic threat and sub-
sequent conservation measure for each 
species. Keeping in mind that most of the 
species are positioned as Least Concern 
when it comes to threats, this will be a 
hypothetical discussion related to COPR.

The higher grades could be required to 
present a conservation plan that addresses 
one of the following threats:

•	 Excessive pollutant runoff into De-
vereaux Slough from the nearby golf 
course

•	 Skunks hunting Snowy Plover chicks. 
Skunks breed excessively because of 
food such as trash and pet food found 
in nearby suburbs

•	 Uncontrolled growth of invasive 
plants along the slough banks 

These would require additional online/li-
brary research. Be sure to check the reserve 
website and its various links, especially 
Restoration for help.

Students can make presentations on their 
own, be divided into teams for reports, or 
the class can produce a final report as a 
single project.

Procedure for all Grades:

The following steps should be completed 
in class before the field trip. These could 
be divided into two 45-minute sessions, or 
squeezed into an hour with less emphasis 
on journaling.

•	 Present a synthesis of the background 
information  in Part II 

•	 Complete the tool/food matching 
exercise described in Presentation

•	 Provide brief introduction to COPR 
with info from Part V

•	 Ensure that each student has a note-
book, pencil and eraser

•	 Provide instruction on Field  Journal-
ing as described in Part III

•	 Play the online Purpose Game (link 
provided under Resources)

Note: If you plan to meet just once before 
visiting the reserve, allocate 45 minutes to 
items 1-3 and 30 minutes to items 4 and 
5. Ideally you could allocate an hour to 
items 1-3 and a second hour on a different 
day to Field Journaling. 

If you want to include greater emphasis 
on Field Journaling (and consequently on 
observational, classification, analytical, 
writing and art skills), try to plan three 
visits to the reserve during which students 
observe, sketch and write according to the 
guidelines given in this workbook. 

Materials:

•	 Worksheets in Part VI
•	 Habitats map in Part VI
•	 Tweezers, strainer, scoop, standard  

pliers, needle-nose pliers, small net 
(fish landing net), salad tongs,  
garage hook, chopsticks, staple 
remover. 

•	 Elbow macaroni, M&Ms, oatmeal, 
colored water, gummy worms, small 
seeds (birdseed, large seeds (sunflow-
er/corn), sheet of small round stickers, 
colored plastic paper clips floating in 
a bowl of water, raisins in a small 
container of potting soil, stapler and 
cardboard box..

•	 Pencil, eraser and notebook/sketch-
book for each student

•	 Binoculars to go around

Resources:

Websites

•	 The Coal oil Point Reserve site: 
www.coaloilpoint.ucnrs.org 

•	 Cornell Laboratory of Ornithology 
has an extensive online bird identifica-
tion guide for all species with match-
ing audio calls and video for many: 

       www.birds.cornell.edu
 
•	 A fun yet effective online game that 

asks participants to match bill types 
to feeding style: 

      www.purposegames.com/ 
      game/46f6c25e

•	 The Teacher Vision website has a 
long list of resources. Search for ‘Ani-
mal Adaptations’ and sift through the 
various options:  
www.teachervision.fen.com

Books

•	 Keeping a Nature Journal: Discover 
a whole new way of seeing the world 
around you. Clare Walker Leslie & 
Charles E. Roth. (Storey Publishing 
2003).

•	 A bird field guide may be available at 
your local library. Borders Bookstore 
in Goleta has a number of publica-
tions on their shelves. Watch the 
bargain tables for good deals. They 
also give an educator’s discount.   

•	 How to Keep a Naturalist’s Notebook: 
Another great guide to nature journal-
ing with added emphasis on writing. 
Susan Leigh Tomlinson (Stackpole 
Books, 2010).Part II 

Information
Background:

Each bird is adapted to the environment 
in which it hunts, having a bill and feet to 
catch the prey that keeps 
it alive. This guidebook provides all you 
need to learn about the bills and feet of 
the birds found at Coal Oil Point Reserve. 
This will in turn lead students to learn 
more about the  ecosystems in which they 
feed, and their adaptations in general. 

In Part VI the guidebook also   
offers interactive activities revealing the 
specific design of a bill and how much like 
a tool each one functions. The birds listed 
are easily observed at Sands Beach and 
Devereaux Slough.  

A Mourning dove can’t swallow a fish 
and a pelican can’t eat seed from a garden 
feeder. And even though a hawk can eat 
a frog, it would not be able to catch one 
with its beak in the slough. 

Each species has a bill and feet that are 
uniquely adapted to certain prey species, 
which are often found in  specific habitats. 
A hawk’s bill is  ideally suited to tearing 
flesh, an egret’s bill is built for stabbing 
and a pelican’s bill is perfect for scooping.  
Just how specific are these adaptations? 

Seed eating birds have modifications of the 
skull which allow them to exert enormous 
pressure on seeds, acting very much like a 
pair of pliers on a nut. 

Have you ever watched a finch at a 
garden feeder? Notice how it pinches 
and plays with a seed to remove the 
husk. An egret could not do the same 
with even a large sunflower seed. 

Double-Crested 
Cormorant

Brown Pelican



Background    continued

Ducks for example have a specialized 
part in their bills that filter food from the 
water. As they take in a bill full of water, 
their tongues move the water out, leaving 
food to be swallowed.

The feet of each bird are also adapted to 
either directly help in catching prey (a 
hawk uses its talons to catch and tear prey 
and a cormorant its webbed feet to swim 
after fish), or to position itself in the best 
feeding position. Ducks have feet that help 
them tip upside down and a heron’s feet 
prevents it from sinking into the mud.

4. Position the instruments and food items 
at four different ‘feeding stations.’

5. Facilitate a brief discussion about how 
the bird’s bills are shaped according to 
their feeding needs, and how their feet 
support this feeding behavior.

6. Ask the group to think about each 
shape and what it can do. What 
types of food would each shape be best 
suited to?

7. Lead students to test each of the 
instruments at a feeding station. Let 
them try and pick up seeds with a 
strainer or a tomato, using the needle-
nose pliers. This accentuates the 
perfect design of a bill for its purpose.

8. Ask students which instrument  
is best suited for a certain type  
of food.

Older Students (Grades 4-8)

Approach the above process in a more 
advanced manner:

1. Have the same list of materials  
available. Emphasize five birds. 

2. Make copies of Worksheet 2  
showing the birds, with space to  
enter their food types. 

3. Explain the concept of a hypothesis or 
refer to it if this has already been cov-
ered. Guide students to look at a bill, 
and through observation to formulate a  
hypothesis regarding the type of food 
the bird will eat, as well as how they 
could test the hypothesis.

4. Guide students to test their hypothesis 
using the various instruments and 
foods as set out for the above section.

5. If you are going to include nature 
journaling, plan at least two visits to 
the reserve. During the first visit focus 
attention on the various habitats 
visible from the slough bridge, the 
short trail in from the first gate to the 
second gate, the eastern portion of 
Sands Beach and the slough mouth.

6. Students could draw a rough land-
scape-style sketch of one, two, or more 
of the eight primary habitats shown 
on the map at the end of this guide-
book. The dominant ground cover/
vegetation for each ecosystem should 
be obvious in the sketch. These eco-
systems are Beach, Unstable Dunes, 
Dune Scrub, Foredunes, Grassland, 
Coastal Scrub and Wetlands. 

7. Guide students to jot down a few 
thoughts for each sketch about what 
they see (bushes, sand, vegetation-
covered dunes, mud etc.), and what 
type of feet would be best-suited to 
that habitat. Include the type of food 
that might be found there. It’s not 
important that the answers are defini-
tive. The process teaches students to 
observe, question and evaluate.

8. On the second field trip students could 
revisit two of the habitats previously 
sketched, now looking to specifically list 
any of the birds found there.  

These unique adaptations require  
birds to feed in fairly specific habitats, 
that provide the food they need. 

The Western Snowy Plover prefers 
exposed sandy beaches where it 
chases down sand flies and beach 
hoppers. Plover chicks are born with 
adult-sized legs and can run after 
flies within three hours. In contrast, 
the Mallard Duck likes shallow water 
so that it can stick its head under-
water, tip upside down and sift 
through  the vegetation. 

The Marbled Godwit in turn, has a 
very long beak that it uses to probe 
for worms, crustaceans and other 
small creatures in mud, wet beach 
sand and water. And its feet are well 
suited to walking on wet sand. 

9. Ask students which habitat that food 
is found in. Guide their thinking with 
questions about how a bird’s feet are 
suited to that environment. 

10. Finally, use questions to guide stu-
dents toward matching appropriate 
instruments to the correct bird images. 

11. A visit to the reserve would offer 
opportunity to observe birds in their 
natural habitat. A visit before the 
lesson could be used to point out 
the various habitats while identify-
ing some of the birds. A second visit 
would provide opportunity to observe 
feeding behavior with greater insight. 

(Please include bird identification in 
the first visit as opportunity allows!) 

9. Students can sketch a bird found in 
each of these two habitats. (The most 
likely spot to offer good sketching op-
portunity will be at the slough bridge.) 

Keep in mind and emphasize that 
sketching style and expertise are 
unimportant. What is important is 
that students simply define the basic 
shape of the bird, especially its bill. 
And if they observe a bird running on 
the beach they can also follow it to 
inspect its footprints in the sand. This 
makes for an easy yet valuable sketch. 
It would be a good exercise to sketch 
the tracks of two or three species.

Sand Verbena 
on Sands Beach.

Great Egret

Presentation   

The workbook has been prepared as a 
resource to help educators present a lesson 
that is suitable for the grade level they 
would like to teach. Please adapt it ac-
cordingly. Using the materials listed, the 
following three activities can be presented 
according to age level. Hgher grades can 
use a combination/progression of all three.

Younger Students (Grades K-8)

1. Having provided background informa-
tion, select four birds and four cor-
responding instruments, for example 
a strainer (pelican), tweezers (plover), 
needle-nose pliers (egret) and salad 
tongs (duck). 

2. Also select a few relevant food sources 
such as macaroni, seeds, gummy 
worms, a tomato and cut lettuce etc.

3. Photocopy Worksheet 1 with pic-
tures provided for each of these birds. 
(You could cut them out to display on 
a table or board.) 

Presentation:   



Snowy Egret

The Snowy Egret is found across the US, 
from the west coast to the east coast but it 
winters on the west coast from California 
all the way down to South America. 

The bird’s legs are black but it has distinc-
tive yellow feet. Its head can be plain, 
crested or plumed. 

The Snowy Egret prefers marshes, ponds, 
swamps and mudflats. Its feet are well 
suited to these habitats, having to support 
its 25 inch height in soft ooze. It has a 
slender black bill that is well adapted to 
capturing prey that includes crustaceans, 
insects and fish. 

Snowy egrets are known for the long plumes 
that hang down the back of their heads 
when breeding. These feathers almost caused 
the species’ extinction in the nineteenth 
century when they were used to decorate 
women’s hats. By 1886, plumes were valued 
at $32 per ounce when gold was only valued 
at $16 an ounce! Laws were eventually 
passed to protect the birds. 

Scientists believe that these birds are not 
able to recognize each other. When a mate 
arrives back at a nest it must perform a 
special greeting ceremony to identify itself 
and avoid being attacked.  

They are also thought to use urban areas 
for nesting because there are less predators 
around, and it’s believed that they can 
recognize poisonous snakes. 

Snowy egrets nest in colonies, often with 
other waders, on platforms of sticks lined 
with rushes. The young leave the nest in 
20 to 25 days and hop about on branches 
near the nest before eventually flying off. 

Generally a silent bird, it and the Great 
Egret which is more vocal, are regularly 
seen at the slough.

Language: A group of egrets has been 
called a wedge, a skewer and an RSVP of 
birds! 

Senior Students (Grades 9-12)

Use the above process with discussion at an 
appropriate level while adding the following 
elements:

1. During the first visit to the reserve 
students should sketch landscape-style 
views of at least two habitats.

2. Provide students with a copy of the 
habitats map, or ask them to draw one 
in their journals. If they sketch the map 
themselves, guide students to differenti-
ate habitats with the use of crosshatch 
shading, gentle shading, side-hatch 
shading and dots, circles or stripes etc. 
Annotate any key features such as the 
Monterrey Cypress trees, stands of eu-
calyptus trees, dunes, prominent snags 
(dead trees), and buildings. This is an 
opportunity to outline the important 
Snowy Plover Exclosure.

3. The map is very useful for the following 
exercise: Each student should mark a 
simple	colored	dot	or	symbol	(x,	o,	∆,	
or + if colored pencils are not used) at 
the spot they positively identify a bird 
found on the list. This along with a 
more detailed sketch of two of the birds 
will be the primary focus during the 
second visit.

4. During the second field trip, visit as 
many of the ecosystems as time allows to 
identify birds found there. Observe their 
behavior, sketch two and write down a 
few observations about each bird. 

5. The educator could produce a map 

of his/her own, possibly visiting the 
reserve beforehand to draw a map and 
get the lie of the land. You can also 
print out Worksheet 1 and use it to 
collate all reserve bird sightings in class. 

6. The aim of this part of the lesson is to 
identify in general the types of habitat 
in which certain species congregate. 
It can be particularly useful to record 
the movement of certain species. For 
example the Great Blue Heron spends 
most of its time fishing in the slough 
but it can occasionally be seen hunting 
in the tidal zone or dunes. 

7. The following behavioral trends can 
further guide your steps in the reserve 
and your discussion when evaluating 
student journaling and observations: 

•	 Pelicans can be observed flying over 
the ocean and sometimes  diving 
for fish just behind the waves beyond 
the slough mouth, or they will be sitting 
in or near the slough mouth during 
winter. 

•	 Egrets, mallards and cormorants will 
be found in the slough or along its 
banks at the first gate

•	 Cormorants rest in trees or branches 
along the slough banks, and egrets and 
ducks will often be found feeding in the 
slough. 

•	 From September to March   
plovers will be found congregating in 
flocks on the beach. From April to 
August they will be found singly, in 
pairs, or with chicks spread out near 
the slough mouth. 

8. The more advanced students can be 
asked to write an essay linking habitat 
protection to feeding adaptations. Since 
a bird’s feeding style and prey links it 
so uniquely to a specific habitat, the 
destruction of this habitat would mean 
that the bird could not live or breed 
there. 

The primary focus of the essay should be: 
1) What might hamper the survival 
of a bird? 2) What could be done to 
mitigate this threat? 

The context is habitat. As noted, if 
pesticides or fertilizer from the nearby golf 
course so polluted the slough as to kill the 
fish or crustaceae in it, scientists would 
need to consider which birds would be 
affected, how, and what might be done to 
protect them?  

The Snowy plover protection story is an 
excellent example of a conservation pro-
gram that has helped save a species from 
extinction, simply because a small section 
of its habitat was afforded monitoring and 
protection.

Part III 
Species & Natural History

A Great Blue Heron patrols 
Devereaux Slough for breakfast.

Snowy Egret

Presentation    



Great Egret

The Great Egret breeds from Oregon to 
Western Mexico and from Minnesota to 
the Mississippi Valley. It winters from 
Oregon south through the southwest. 

This bird prefers fresh and salt marshes, 
marshy ponds and tidal flats. For this 
reason they are frequently seen near the 
mouth of Devereaux Slough. Great egrets 
feed mainly on crayfish, shrimp, aquatic 
insects, frogs, fish, crabs and snails but 
also eat lizards, snakes, salamanders, mice 
and moles. This diet positions it as 
a competitor with the Great Blue Heron. 
 
At 37 to 41 inches it is larger than the 
Snowy Egret. All white, they have a 
distinct yellow eye, a crest, and a square 
shaped tail. Both their legs and feet are 
black. The bird’s size and leg color are the 
two most reliable ways of distinguishing this 
bird from the Snowy Egret. The bill is yel-
low but may appear orange when breeding. 

Eggs are laid in a nest made of sticks 
with little or no lining, about 20 to 40 
feet above the ground. It will often nest 
in colonies. More vocal than the Snowy 
Egret, it makes a loud, pitched, hoarse 
sounding croak. 

Language: A group of egrets has been 
called a wedge, a skewer and an RSVP of 
birds!

Mallard Duck

One of the most common ducks in the world, 
it has also inter-bred with other species and is 
considered to be the ancestor of all domestic 
duck breeds. The greatest threat to them how-
ever remains loss of habitat. That said, they 
do adapt readily to human disturbance and 
breed in urban areas. 

Preferred habitats include ponds, lakes, 
marshes, small river bends, bays, ditches 
and city ponds. They dabble in shallow 
freshwater for vegetation, insects, mollusks 
and crustaceans, and often forage in fields 
and woods for food. Dabbling requires 
them to move their heads back and forth 
in the water to filter food from it into 
their bills, which are ideally suited to this 
feeding style. 

This medium-sized duck has a grey body 
and chestnut brown breast, green head 
and white neck ring. The bill is a yellow-
green and the tail is dark with obvious 
white edges. Females are all chestnut with 
a metallic purple-blue patch in the wing, 
which the males also have. 

Mallards are ground nesters but they oc-
casionally locate a nest in trees far from 
water. Incubation by the female lasts 26 
to 30 days. 

Language: A group of mallards has been 
called a battling, a daggle and a sword of 
mallards!

Red-Tailed Hawk

The Red-Tailed Hawk is found from Alas-
ka through Canada, south to Panama. A 
large hawk, from 46 to 58 inches in size, 
it may show varying shades of brown and 
white. Wing under parts are pale with 
brown streaks and a dark bar at the lead-
ing edge. The legs and feet yellow. 

These opportunistic birds eat small mam-
mals, mostly rodents, but they will also 
take other birds and reptiles. Their bills 
are suited to tearing flesh and their talons 
for catching, tearing and grasping their 
prey. They hunt during the daytime but 
will use the low light of early mornings 
and late afternoons to surprise prey.

This hawk soars on thermals and up-
drafts, but is often seen perched on top of 
tall trees. It prefers open country, wood-
lands, farms and roadsides. 

Red-Tailed hawks can spot a mouse from 
100 feet up and males and 
females have a grand courtship 
display in which they dive and roll in the 
sky. They may even lock talons and fall 
through the air together. 

A Red-Tailed Hawk using its bill 
to tear apart and gulp down food.

Great Blue Heron

Eggs are laid in a twig nest lined with pine 
needles and bark, and incubated by both 
parents for about 30 days. The male may 
bring the female food. (A Red-Tailed hawk 
has nested in the same Eucalyptus tree along 
the slough road for many years. It can be 
seen from the road on the way to the bridge.) 

Language: A group of hawks has been 
called a boil, a knot and a tower!

Great Blue Heron
 
A large, mostly blue-colored heron, this is 
one of the biggest birds seen in and around 
Santa Barbara and the reserve. It has a 
blue-gray back, black side and gray-and-
white striped belly. The neck is long and 
gray with a black-bordered white throat 
stripe. They have a white face and cap, 
and a black crest. 

The upper half of the long bill is dark and 
the lower half is yellow. It breeds locally, 
and spends winters as far north as Alaska. 

These herons prefer lakes, ponds, rivers 
and marshes but are often seen hunting 
alone on the beach or in fields away from 
water, in flooded meadows, marshes and 
any shoreline. A versatile predator, it feeds 
mainly on fish but will also eat other 
small animals, birds and snakes, shellfish, 
insects, rodents, amphibians and reptiles.

A pair of feeding Mallards.Great Egret hunting
for fish and frogs.

Securely gripped in its talons, a Red-
Tailed Hawk flies off with a Ground 
Squirrel it caught. Inset: The hawk uses 
its talons to tear apart the prey.



Double-Crested Cormorant

Found across the United States, this 
medium-sized cormorant mainly spends 
winters on the coast but breeds all over the 
country. 

It can be difficult to distinguish 
between the various types of 
cormorants but only two are seen at the 
reserve, this being the one that populates 
the slough. Don’t be 
confused at the apparent lack of a crest. 
This is only prominent in some birds at 
certain times of the year. 

It has a black body, dark brown under 
parts and an orange throat patch which is 
this bird’s most helpful 
identifying characteristic. It’s bill is long, 
pale to orange and hooked, and its legs 
and feet are black.  

Preferred habitat includes a range of 
wetlands, lakes, rivers and swamps, and 
coastal marine ecosystems. 

These birds feed on fish, amphibians 
and crustaceans. They use their webbed 
feet to swim along the water surface like 
a duck, and they pursue fish under the 
water where their wings add propulsion. 
The hook on the end of their bills is ideally 
suited to reach out and catch a darting fish. 

Unlike ducks, Cormorants feathers get wet 
when they dive in the water, so that they 
can sink and chase fish.  Having hunted 
and fed, a bird must then perch and open 
its wings out to dry. This should not be 
confused with what some herons do when 
they open their wings out around them to 
herd prey into range when hunting in the 
shallows.    

Language: The name is derived from 
the Latin words Corvus Marinus which 
means ‘marine crow.’ A group of cormo-
rants has been called a flight, a gulp, a 
swim and a sunning of birds. 

Double-Crested Cormorant
Western Snowy Plover

Found all along the west coast from 
Washington to Baja California these birds 
prefer sandy coastal beaches and shallow 
alkaline (salty) lakes. With only about 
2,000 birds alive they are listed as an 
Endangered Species. 

Snowy plovers are six to seven inches in 
length, have a striped eye line, are tan, 
white and gray, and have a pale brown 
nape. 

Breeding males are more noticeable thanks 
to their black eyeline and nape marking. 
Their tapered wings become noticeable 
when they stretch, they have a pointed tail 
and a solid edge to the tail. 

Until you get to know them, it’s easy to 
confuse these birds with the Semi-Palmat-
ed Plover and Piping Plover amongst a few 
others. But keep in mind that all plovers 
have similar feeding adaptations.

The young leave their nests within three 
hours of hatching. They can run, walk, 
feed and even swim without assistance 
from their parents. 

They keep to large, flat and exposed areas, 
which are often not suited to other birds 
for breeding and life. This helps them 
avoid competition for food with other 
birds. 

They eat small insects and invertebrates, 
which at the reserve mostly includes beach 
hoppers and sand flies living in and be-
neath the kelp that washes ashore.

Their preferred breeding habitat is sandy 
beaches and sometimes shorelines of 
sloughs. Nests are shallow scrapes in the 
sand. Being threatened with extinction, 
the birds found at the reserve enjoy special 
protection,  especially during breeding sea-
son which lasts from March to September. 

Marbled Godwit probes the 
beach as it hunts for food.

The Great Blue Heron has also been 
known to choke to death too-large prey, 
showing that it can use its bill to good 
effect in various unusual ways.  

Nesting takes place in trees and 
bushes near a particular bird’s 
preferred habitat and water source. (A 
good place to observe nesting Great Blue 
herons is in the Eucalyptus trees behind 
the Goleta Slough.) 

Language: A group of herons has been 
called a hedge and a pose. 

Marbled Godwit

Marbled godwits breed on the central 
plains but take winter vacations on the 
California coast where they visit salt 
marshes, tidal creeks, mudflats and 
beaches! 

With tapered wings, a square tail and 
blue-gray legs, this large sandpiper has black 
to dark brown upper parts and barred 
chestnut-brown under parts. Winter adults 
have grayer under parts. 

The godwit’s bill is pink-orange with a 
black tip and is curved slightly upwards. 
It feeds on crustaceans, mollusks, worms, 
insects, seeds and berries. These birds 
forage by probing sand and mud and will 
also chase insects in shoreline vegetation. 

At the reserve it is most often seen probing 
the wet beach sand where it will insert its 
entire beak into the sand. Some have been 
recorded sticking their heads under water 
to reach deeper food. 

The bird’s name comes from the sound it 
makes—a loud ‘god-wit.’ 

Language: A group of godwits has been 
called an omniscience, 
pantheon and a prayer of godwits. 

If you visit during this time of the year, a 
docent will be able to point out a few little 
chicks dashing about on the beach.

People walking their dogs, jogging or 
playing on the beach used to disturb the 
plovers so much that they stopped breeding 
at Sands Beach 50 years ago. But when 
two chicks hatched in 2001, a team of 
volunteers began protecting them from 
disturbance. 

The reserve now records up to sixty fledg-
lings a year. It’s a wonderful example of 
how habitat management and simple 
consideration for a creature can prevent it 
from extinction.

Language: Precocial is a word that 
describes chicks that leave the nest very 
soon after hatching to hunt their own 
food. 

A group of plovers has been called a brace 
and deceit! A fledgling is a chick that has 
learned to fly and can live independently.

Female Western Snowy Plover 
with a Sand fly in her bill.

A Snowy Plover chick with tar
on its feet. This can slow the bird 
so much that it can’t catch food.

Habitat ...
Where will you find us?

Intertidal Zone
1. Marbled Godwit
2. Snowy Plover
3. Spotted Sandpiper
5. Brown Pelican

Slough Mouth
1. Brown Pelican
2. Great Egret
3. Snowy Egret
4. Great Blue Heron
5. Snowy Plover



Mourning Dove

Found throughout the USA, this medium-
sized dove (up to 12 inches long) has 
gray-brown upper parts and lighter brown 
under parts, dark eyes with a small black 
spot beneath them, and grey-brown wings 
marked with black spots. The male has a 
pale blue tinted crown and a pinkish wash 
in the chest. The bird’s leading wing tips 
are dark and its tail shows white feathers 
in flight. Young birds have heavier spotting 
on their wings. 

The Mourning dove’s favorite habitat 
includes open fields, parks and areas with 
trees and shrubs. It lays two eggs in a nest 
made of sticks in a low bush or tree, and 
occasionally even on the ground. Eggs are 
incubated for 14 days by both parents. 
Males and females secrete a substance from 
their crop that is high in protein and fat. 
Called crop milk it looks and smells like cot-
tage cheese and is fed to the young birds. 

It eats seed, grain, fruit and insects, forag-
ing on the ground but sometimes in shrubs 
and trees as well. The short, pointed and 
slightly curved bill is adept at de-husking 
and eating seeds, while its feet are suited 
to scratching sand and dirt around to aid 
in the search for food.

Makes a low, sad coo.

Language: A group of doves has been 
called a bevy, cote and dule of doves.

Black-Crowned Night Heron

This medium-sized heron is stocky with 
a short neck and legs, black upper parts, 
gray wings and white to pale gray under 
parts. It has a stubby black bill, distinctly 
red eyes and pale yellow legs. Juvenile birds 
range from an indistinct mottled brown to 
a speckled pale gray and white.

Breeds throughout the USA but 
winters in the southern portions.

Like elsewhere, the Black-Crowned Night 
Heron is easily identified at COPR 
because of its habit of resting near the 
slough’s edge in thick vegetation during 
the day. Looking somewhat like an under-
taker (as do the cormorants), it hunches 
over in thick cover, obviously trying to hide 
behind vegetation close to the water’s edge 
as the day warms up.

This bird has a broad diet and is an op-
portunistic hunter, catching anything that 
comes its way.

They feed on a wide range of creatures 
including small invertebrates, crustaceans, 
vertebrates, mammals, eggs, plants and 
the young of other birds. Preferred habitat 
includes swamps, streams, marshes, mud 
flats and lake edges where these have 
become overgrown with bulrushes, willow 
or other vegetation. A patient hunter it 
will stand still for a long time waiting for 
something like a frog to swim by. 

This behavior along with reduced breeding 
habitat due to coastal development caused 
the Brown Pelican to decline in numbers, 
requiring it to be placed on the Endangered 
Species List. 

DDT is now banned and with habitat 
protection in place the bird is making a 
comeback, but its nesting areas are still 
threatened by human development. 

Adult birds may consume up to four 
pounds of fish per day caught through the 
plunge-dive technique. Having webbed feet 
helps them retain control of their bodies 
in the water as they consume the fish they 
have caught. 

More than 90 percent of its diet consists 
of a fish called menhaden but the birds 
also eat other types of food including some 
crustaceans, usually prawns. Their pouches 
can hold about three gallons of water. 

Because the sacks also fill up with water 
when they dive, these birds have air sacks 
beneath their skin and even in their bones 
to help keep them buoyant.

A silent bird, it typically only makes soft 
grunts when nesting.

Language: A group of pelicans has been 
called a brief, pod, scoop and squadron. 

Spotted Sandpiper

This sandpiper breeds all across the 
United States but like many shorebirds it 
winters on the Pacific Coast. 

About 7.5 inches long it has brown-black 
spots, a spotted tan and white belly, white 
throat with black spots and dull yellow 
legs. Often seen flying low over water, it 
has tapered wings and a square white tail. 
Young birds and those in winter plumage 
are duller and lack spots. 

Spotted sandpipers prefer ponds, streams 
and other waterways. Their feeding habits 
have resulted in them being called ‘teeter-
tails’ because of the way they constantly 
nod and teeter back and forth. Chicks 
teeter almost as soon as they hatch! The 
action speeds up if the bird gets nervous but 
actually stops when the bird is alarmed, 
aggressive or courting. 

This small shorebird may interbreed with 
the common sandpiper. They like to nest 
near freshwater bodies with nests built on 
the ground or water. 

Their diet consists of insects, crustaceans 
and invertebrates with food either caught 
in-flight (insects) or foraged from the water 
and ground. Their feet are adapted to the 
borders of the ponds, streams and water-
ways where they feed.

Language: A group of birds has been 
called a bind, a contradiction, a fling and 
a time-step of sandpipers.

Brown Pelican

Up to 84 inches in length, this large, 
clearly identifiable seabird has a gray-
brown body, dark brown and pale yellow 
head, black legs and webbed feet along 
with the prominent, long bill typical of all 
pelicans. 

Hanging from this bill is a pouch which 
is used to scoop fish out of the water as 
the bird plunge-dives at them from the 
air. Brown pelicans are often seen flying 
gracefully in a line just above the waves or 
water in small groups with powerful wing 
beats and long glides. 

Their preferred habitat includes sandy 
coastal beaches, lagoons, waterfronts 
(where some birds learn to beg food from 
fisherman), piers and rocky cliffs. 

Brown Pelican dives for fish.

Spotted Sandpiper.
Brown Pelican

Habitat ...
Where will you find us?

Central Slough
1. Great Blue Heron
2. Black-Crowned Night Heron
3. Snowy Egret
4. Great Egret
5. Mallard Duck
6. Double-Crested Cormorant

Slough Margins 
(Grassland/Scrub)
1. Red-Tailed Hawk
2. Mourning Dove
3. House Finch

Two to four eggs are laid in a nest made of 
reeds, grass, straw and sticks, in a tree or 
on the ground in a 
shallow scrape. Lined with feathers, it is 
surrounded by a soil rim about four to six 
inches high. Brown pelicans usually nest 
in colonies. 

These birds incubate their eggs in an 
unusual way, covering them with their 
webbed feet. This worked against them as 
a species in the seventies when a poison 
called DDT was in common use. The poi-
son made its way from farmlands into the 
ocean, and from the water into fish eaten 
by the pelicans. 

Once in a bird’s system the poison pro-
duced thin, brittle eggshells. By pressing on 
the eggs with their feet, the pelicans broke 
them before the chicks were ready to hatch. 

Mourning Dove



“You can experience a spirited yet tranquil exploration of the living world by creating your own nature 
journal. In any season, any weather, and any place, nature journaling compels us to slow down, observe, 
reflect and once again embrace our connection to the mosaic that is our living environment.” 

Keeping a Nature Journal by Clare Walker Leslie & Charles E. Roth.

“The illustrator re-creates what he sees and does not merely record. He expresses what seems important, 
hence worthy to stress and convey in a single compelling image.      
            E.O Wilson.

Part IV 
Field Journaling

It is this process of observing and sketching that introduces a special level of learning. As one takes the time to draw the curve of a bill, 
both understanding and wonder are deepened. As one slows down to re-create the lines of a dune-field, observing the play of light and po-
sition of vegetation, the difference between windward and lee sides, a greater appreciation develops for what would happen if thousands 
of feet were allowed to trample those dunes. 

Beach Lupine

Female Snowy Plover in typical habitat.

House Finch 

House finches are found across the United 
States but they were originally indigenous 
to the southwest. In 1940 they were 
brought to Long Island on the east coast 
where a small population was released, 
and from which they have flourished. 

They are sometimes susceptible to infections, 
which they can also spread to other bird 
feeder visitors and even poultry. For this 
reason some people  consider them a pest.

These finches are medium-sized with 
brown-streaked back and wings, and brown-
streaked white under parts. Their head, 
throat and rump are red. (Depending on 
which part of the country they are in, and 
which type of food predominates, some birds 
appear yellow.) 

Typical of seedeaters, its bill is fairly short 
and de-curved. These finches feed mostly 
on seeds, sometimes on fruit, and will 
occasionally take insects on the wing. 

Black Crowned Night Heron

They have been known to hunt by vibrat-
ing their bills in the water to lure prey into 
investigating—a true fisherman. Young birds 
disgorge their stomachs when disturbed 
which helps scientists study their diet.

Adult birds are not able to distinguish their 
chicks from others and will brood those of 
other parents if they return to the wrong nest. 

House finch females build a slightly unti-
dy, well-woven bowl-shaped nest in shrubs, 
small trees and under house eaves, using 
twigs, grass, leaves and bits of other debris. 
Eggs hatch in two weeks and a pair may 
raise two or more clutches in a season. 

These birds are widespread in cities and 
residential areas but their original south-
western habitat included 
chaparral and deserts.   

Language: A group of finches 
has been called a ‘development.’

A pair of 
house finches.



Level of expertise is unimportant. A few 
rough strokes to record general shape, are 
all that’s needed. What is important is 
that sketching forces us to sit down, to 
look closely at the natural details around 
us, and to think about what we see, hear 
and smell. 

In the absence of hunting cormorants you 
might recognize their favorite roost by the 
smell of guano. The squawk of a night 
heron will cause you to search him out 
and perhaps draw a quick sketch of the 
mass of branches he likes to hide behind. 

One only needs a simple notebook, mechan-
ical or standard lead pencil with HB or 2B 
hardness and an eraser. Please leave cell 
phones and other digital devices at home. 
For every session, record the following:

•	 Location
•	 Date
•	 Time
•	 Approximate temperature
•	 Estimated wind direction

A simple comment about the weather will 
do eg. sunny, partly cloudy, cool, hot (some 
birds change their behavior from a warm 
sunny day to a foggy, windy one). 

When sketching, concentrate first on a 
few prominent but simple outlines (for a 
landscape or bird). Then add in a few no-
ticeable details and consider if and where 
any slight shading may help improve the 
sketch. Remember that quality is not 
nearly so important as observation, and 
that this will need to be repeatedly stressed 
to set students at their ease.  

The general shape of a foot is more 
important than fine feather detail or cor-
rect proportions. A change in habitat from 
dunes to slough is easily shown with a few 
circle strokes for scrub or vertical lines for 
reeds—this without any real expertise.  
 

Cormorant foot 
found on beach.

Consider a visit to the Cheadle Center for 
Biodiversity and Ecological Restoration at 
UCSB to supplement your field journal-
ing. They run a Kids in Nature program 
which incorporates nature journaling, and 
have available examples of this activity. Be 
sure to consider their Collections section for 
further learning opportunities as well: 
http://ccber.lifesci.ucsb.edu

Use the journal to jot down interesting 
observations, thoughts or questions. Why 
do night herons hide in the thick branches 
while egrets sit openly on poles or dead 
trees? The asking of questions is impor-
tant, even if we can’t answer them. 
Choose three species and write down 
answers for each of the following questions 
in your journal:

•	 What would threaten these birds feed-
ing habits and why?

•	 How would this impact their breeding 
and why?

•	 What could be done to prevent the 
above two?

•	 When might a bird’s particular 
feeding adaptation work against 
them? (When a habitat is   
destroyed and the bird’s   
morphology is unsuited to the remain-
ing available habitat.)

Part V 
Visiting the Reserve

Making the most of it: 

It would be ideal if you could divide your 
class into groups of eight or less. One 
group could begin at the slough bridge, one 
could go down to the eastern portion of 
Sands Beach and a third could begin on 
the beach at the slough mouth. 

In keeping with the lesson theme, identifi-
cation of a few birds is just the beginning. 
If you are fortunate enough, you should 
get to observe a few species feeding as well. 

Most birds feed early in the morning and 
late in the afternoon. If you can be there 
before 10 am or after 3:30 pm, you stand 
the best chance of observing this part of 
their lives. 

Keep in mind that birds will likely be 
disturbed to some extent with the arrival 
of a large group. So although they might 
be present for you to identify, it will take 
some time (and quiet), for the bird to settle 
back into its normal routine. This also 
depends on how close the bird is. 

For example, egrets and ducks often feed 
out in the middle of the slough and will be 
less disturbed than a 
heron close to the road. Explain this to the 
class beforehand in order to get the best 
possible cooperation.

Having completed the classroom activities 
and lesson, it would be especially reward-
ing for a group to see an egret catch a fish, 
or a heron a frog. If you arrive at the right 
time and are able to sit quietly for 15 
minutes or so, it’s quite possible that you 
will observe this behavior.
 

Key objectives:

First Visit

•	 Try to identify at least four birds
•	 Try to identify at least three   

ecosystems or habitats to which birds 
might be attracted 

•	 Link at least one bird specie  to each 
of those habitats

•	 Try to observe at least two of the  
species actually feeding 

•	 Take time to journal

Second Visit

•	 Identify at least three more birds
•	 Visit a different habitat. If you spent 

most of your time at the beach or the 
slough on the first visit, spend more 
time in the other area for this outing

•	 If you didn’t observe a bird feeding, 
make it a priority for this trip

•	 Take time to journal

Third Visit

•	 Build on the above objectives by doing 
field journaling. Ask questions, record 
observations and thoughts, and sketch 
a few birds, their bills and their food.

Brown Pelican bill
and dive sequence.



Protection, Restoration
& Management

Since species are so well adapted to the par-
ticular environments in which they live and 
feed, we are left with an important responsi-
bility—to protect and manage these habitats 
so that the wildlife that rely on them are 
able to thrive. That principle is woven as a 
thread throughout this handbook. 

The protection of the Western Snowy 
Plover at Coal Oil Point is one of the best 
examples of this principle, but it’s not 
the only one. Habitat restoration at the 
reserve is ongoing. The removal of exotic 
plants and reintroduction of native species 
makes it possible for native wildlife and 
birds to return.

In our context, restoration is the return of 
an ecosystem to its natural condition as 
seen before European disturbance. In  
recent years at the reserve, this has in-
cluded reduction of exotic trees and shrubs 
including Eucalyptus, Cypress, Acacia, 
Myoporum, Tamarisk, and Pittosporum. 
These provide breeding habitat for preda-
tors of some of the protected species.

Further removal of invasive plants includ-
ing wild radish, black mustard, fennel, 
Himalayan Blackberry, New Zealand 
Spinach, Italian Ryegrass, Harding Grass, 
and Italian Thistle makes it possible to 
re-vegetate areas with native coastal sage 
scrub species. 

The eradication of ice plant enhances 
habitat for sensitive shorebird and estuarine 
birds. The best way to remove ice plant is 
to cover it in large sheets of black plastic. 
Once dead the area in which it grew is re-
vegetated with native dune plant species. 

The reserve website offers information, 
reports and background about this impor-
tant ongoing management program at the 
reserve. 

A conservation management plan will 
take into account a biological baseline 
inventory, human use and needs, the 
needs of endangered species which are 
afforded special federal protection under 
the Endangered Species Act, local city and 
county ordinances and unique environ-
mental threats. It will then try to balance 
all interests while giving priority to certain 
key issues. 

Written for a five, ten and fifteen year 
outlook, this is sometimes done accord-
ing to statistical formula or a cost-benefit 
analysis, but with small reserves it is often 
best achieved by considering what is good 
for each ecosystem and the various species 
that call it home. The management plan 
is a tool that helps achieve this while 
considering human need or pressure. 

Education & Stewardship

Coal Oil Point Reserve is part of the  
University California Natural Reserve 
System which includes a total of 36 sites 
encompassing 136, 000 acres. The mission 
of the Natural Reserve System is to contrib-
ute to the understanding and wise manage-
ment of the earth and its natural systems.

COPR is one of the best remaining 
examples of a coastal-strand environment 
in Southern California, protecting a wide 
variety of coastal and estuarine habitats. 
Largely undisturbed coastal dunes support 
a rich assemblage of dune vegetation.

Part VI 
Conservation

In the heart of 
the reserve, Devereux 
Slough is a seasonally 
flooded tidal lagoon 
that dries out in 
the summer to 
form salt flats 
and hyper saline 
ponds and channels. 
A variety of inter-
tidal habitats occur along the 
sandy beach and the large rocky reef at the 
point. Thousands of migratory birds visit 
throughout the year and COPR is there-
fore part of Audubon’s designated Goleta 
Coast Important Bird Area (IBA).

Located adjacent to the UCSB campus, 
the reserve provides a unique and ac-
cessible research and teaching resource. 
Hosting up to 8,000 visitors a year the 
reserve is also used and enjoyed by school 
children for field trips, birders, and the 
general public.

Please visit our website to learn more 
about our ongoing research, restoration, 
protection and education: 

www.coaloilpoint.ucnrs.org 

Part VII 
Worksheets & Map
Worksheet 1: Which Food is the Bill Suited To?

A. Look at each bird and its bill, and write down:  
•	 The name of the bird 
•	 The type of food you think each will eat  
•	 A tool from the following list of instruments 
      that matches the bill in function.

This worksheet can be used in two ways as listed below. (Teacher’s key on last page.)

B. Look at each bird and its bill, and write down:  
•	 The name of the bird, what you think that bird   

 will eat and why  
•	 Using the tools provided, explain how you could test your 

hypothesis and then do so for at least two birds.

Tools: Tweezers, scoop, needle-nose pliers, meathook, tongs and nutcracker.  

1

2

3

4

5

6

7

8

9

10



Worksheet 2. Adaptations Hypothesis Test.

1. Set out the various food sources. This can be done by providing a suitable container for each of the 
following representative items:

•	 Duckweed - styrofoam peanutes floating in a container of water
•	 Snails - elbow macaroni in a narrow-mouth jar
•	 Grubs - M&Ms in a bowl of dry oatmeal
•	 Earthworms - gummy worms hidden in a basket of straw or artificial grass
•	 Small seeds - birdseed  scattered on a tray
•	 Large seeds - sunflower seed or corn scattered on a tray
•	 Flesh - staples embedded in a cardboard box
•	 Insects - sheet of small round stickers taped to a desktop
•	 Fish - colored paper clips floating in a beaker of water
•	 Beetles - raisins hidden in a container of potting soil

2. Set out the various previously mentioned household items to simulate beaks, as well as a few aditional options:

•	 Slotted spoon
•	 Forceps
•	 Scissors
•	 Probe
•	 Pliers
•	 Small strainer

•	 Turkey baster
•	 Tongs
•	 Eye Dropper
•	 Chopsticks
•	 Staple Remover

Tools

Procedure

1. Choose a tool from those provided to use as a bird beak 
2. Divide the class into partners
3. Each pair should decide who will operate a tool and who will act as scribe
4. Each pair should move to a feeding station
5. At the teacher’s signal, see how much food can be gathered in 15 seconds
6. Record the data in the chart provided on the next page
7. Return the food gathered to the container, clean up and move to the next station
8. Repeat steps 5 through 8
9. Cycle through all stations for two or three tools.
10. Teacher to provide each pair with a copy of Worksheet 2  

      Having done this experiment, now try to answer the following questions on that worksheet:

•	 What tool performs the closest function to this beak?
•	 What type of food is this beak best adapted to gathering?

       Food  Amount eaten by pieces, in ml or oz.

     Food Item          Tool A:            Tool B:                           Tool C:

 1. Snails

 2. Grubs

 3. Duckweed

 4. Earthworms

 5. Small seeds

 6. Large seeds

 7. Scale insects

 8. Fish

 9. Beetles

 10. Termites

Data Collection Sheet

In addition to the above, fill in answers to the following for one or two of the birds:

1. Common name of the bird/s

2. Scientific name of the bird/s

3. Type of habitat/s it will most likely be found in

4. The geographic range of the bird/s

5. Diet/s

6. Describe and/or sketch the feed and bill adaptations to diet and habitat.



Habitats Map

Beach

Unstable Dunes

Dune Scrub

Foredunes

Grassland

Coastal Scrub

Wetlands

Bridge
Pond-Trail
Board-Walks

Devereaux Slough

Sands 
Beach

Teacher’s Key

1. House Finch: Nutcracker
2. Snowy Plover: Tweezers
3. Brown Pelican: Scoop
4. Mallard Duck: Tongs
5. Black-Crowned Night Heron: Tweezers

200 meters

6. Godwit: Meathook 
7. Red-Tailed Hawk: Pliers
8. Egret: Pliers
9. Cormorant: Meathook
10. Mourning Dove: Nutcracker


