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INTRODUSTION

couple of years ago, after finishing my last
book. Farm Anatomy and learning so many
incredible things about growing and preserving
food, identifying animals, and the way
harvesting works. my hunger for more ‘green’ knowledge
grew. | wanted to continue my journey as a city dweller

studying the natural world.

| grew up on City ddand in-the
Brans. in Mew York City, on a block
that ends with a beach, as most of
the streets on the island do,
Collecting and categorizing shels,
studying horseshoe crabs
undersides. and swallowing sait
water were part of my chidhood,
even though wee could see iconic
skyscrapers gowing across the
water, My sister and | spent
summers at camp, hiking in the
woods n upstate New York, and
sleeping in tents autfitted with bots
of bug Spray to satisty my
over-pratective mather

| really loved natre 25 2 kid and
koked forward to sutdoor

aaventures at every oppor tunity.
whether it was a famly vacation
to Malne o a weekend trp to a

neghbor's log cabin, But as | got
cider. | became a city girl at hears,
My teenage years were Spant
sneaking aut to nightclibs
downtown and hangng cat on the
sidewaks of the Lower East Side.
That child who loved collecting lve
bugs and growing crystals
(encouraged by my dad a scence
teacher) was replaced by a
rebedious adosescent who wore
black and write checkered stockings
with denm skirts and chased
skatebaarders in Union Souare,

Whie | live in the middie of the city,
in Park Sope, Brooklyn, [ am only a
few bullangs away from tne
entrance to Prospect Park, which |
visit on a dally basis, most often for
a dog wak or a long run, Whie it
seems a far leap to call these tiny



journeys nature waks” | cherish
beryg surrownded by greenery for
iust a smal period of time each
aay. It keeps me sane to be able o
smel some grass after beng
squished ke 5 sardine v 3 subway
car. | redly laok arourd the park,
wantmng to know more. What i
that tree with the beautiful leaves
called? When wil those flowers |
saw [ast year show up again® Are
those really bats flitting above our
heads? How furey to see so many
dragonflies attached, making lovet

Wiy curfosity continues to grow, and
that's haw the idea for this book
took shape. | am glad my work has
taken me back to 2 nostaigt place
where | can bagin to appreciate
the things | was intrigued with a5
akid

l's abcut as far o call ths a
nature book® as it & tocal my
ittle walks “nature hikes® There is
no way to inchde even a smal

pof tion of the enormats workl
around us in 3 book of any size.
Where does it end? There s an
nfinte amaunt to learn about,
from the consteliations to the core
of the earth | quess | thirk of this
project as MY nature baok: H's the
nformation | was mterested in
learning about, the things | wanted

to draw and paint, While it is only a
teeny scratch on the suface, it
gave me a chance to become
acquanted with plants, anmals,
trees, grasses bugs precipitation
lang masses, and bodies of water
that | wanted to be able to name
when | walked by,

My friend John has always been an
mflsential green voice. teling me
hout what he cocks from his
plentiful gardans. how he saved
some miested fruit trees in a
netghbor's yard: and how he finds
ingredients in his backyard For ths
project, | asked Jofn to iteraly
guide me on my path and show me
some codl stuff | might not have

found myself,




As we waked through Prospect
Park one atterncon. John picked
soemie leaves and encotraged me to
eat them. | was abit worried about
what dog may have refeved himself
on the plant but eventually chliged,
cnewing wile ne faugned at my
reaction to the flavor, We waked
through the park picking and
tastng and critiguing the
bitterness sweetness, and texture
of al of the edibles right under our
noses, | had no idea | coukd make
such 2 colorful saad from my
Brocklyn park. And if this park
could gve us this much, | could only
imagine what we could forage from
actual deep woods,

I it werert for John, this book
would't have become what it &5 a8
he was my teacher and | was his
student. He wrote and edted and
helped me formulate ideas for the
projgct,and | folowed his lead And
whike | ultimately decided what |
warrted s book o bes you can
find his voite on every page

This book 15 now an ohject. a
finished piece of work that we are
both proud to hald in our hands
But | worrt stop drawing flowers or
locking up birds that | see in the
park n my Sihley quide. John wil
contmue teling me soout his

vegetatle garden plans for next
year ana about the trips he takes
to vt specific natural phenomena
t's 3 continuous kelong progct for
us to appreciate ouw surmoundings.
whatever they may be. and this
book & just a tiny piece of
evidence of that, | hope our book
inspires you to be curious about
your own backyard, too, whether
it's rolling hils or 3 flower box on
a fire ascape

Jubr Pothman,
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thar wmter in each
nemisphere-because
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and the sun's rays hit
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The: differences between
the-four s23sons —
Spring. summer. winter,
autumn — are the resut
of th kttle tilt mn the
earin's axs. [his it

causes the hemispheres of

L gt e
the giobe to face the sun
more drectly at different
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Each year, the earth
competes ong lap
around the sun, Its

585-milian-mie orlet s

almast pertectly round
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LayErs of the Earth

Plaret Earth was formed 454 bilion years ago. Most of what we know

about the structure of Earth comes from studying the seismic waves that
pass through the planet during earthquakes. Earth is dstinctly layered and
each layer has its own ugue characteristics,

CRUST

The earth's crust is between 3 and 44 miles thick,
being thickest where there are |and masses and
thirnest beneath the oceans, [t makes up ess than
1% af the planets total volume,

MANTLE

This layer of ron- and magnesium-rich sicate rock
i5 hot enougn (between 330 ang 7.200°F] that it
flows very siowly, causing earthquakes as the
surface plates shift atop it. The mantle composes
B4% af earths volume,

OUTER + CENTRAL CORE

The core has two parts: The outer core is
primarily maiten Fon. The central core - an aloy
af ron and nidkel - & under so much pressure that
it has crystalized into @ sold even thougn it is
hatter than the surface of the sun.






Minerals are naturaly occurring sold
substances Consisting of inorganic
materials. There are more than 4000
identrfied mineral. with more beng
discovered every year.
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The Roch. Cyoe

Dynamic transitions take place amang different types of rocks over
leng periods of time

[GNEOUS ROCK

A5

MEmHﬂRPH!L
ROCK

e o sl o dtogd byl



/ Magma 5 motten rock bemeath the surface of the
Lﬁrm earth, When magma cools and sclidifies at or near the

surface, it creates igneous rock,

DRSTDAAN

As bits of mnerals settle mio layers over
thousands of years, tne weight of water and the
layers of sedment above press down and cement
the minerals into sedimentary rock.

&P

Eﬂ.lﬂ-l"rFHITE HWET{JI'-.IE L IMESTONE

When sedimentary or igneous rocks are
subjected to extreme pressure and heat,
their mineral structures transform, resulting
in metamarphic rogk

9
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Fossils

The chances of an
arganisms being preserved
a5 a fossl are very smal
For a fossl to form
the crganism must be
covered in sadment
shortly afterits
death, Then, water
with high minerd
content enters the
small pores and
cavities of the
organism. With tme
3 pressure, the
mingrats in the water are
deposted nto the structure of
the organism and solidity. leaving
tehingd a three-dimensonal fossil Frrch faem Grew Loven

Tribebuds Fiome M am f-rm-f*"“ {ﬂwﬁm

i Millaned .'f,'auqz‘?,, Lk



The fossils displayed in museums
are macrofossis. that is. larger
than 1 mifimeter and vishie to the
naked eye. Vastly more numeraus
are microfossis. the tiny
preserved remans of bacteria
datoms, TunglL protists,
inverteorate shells or skeletons,
polen, and bits of bones and
teeth of vertebrates Microfossls
N usually occur in targe numbers in al
S kinds of sedmentary rocks

fosded .-iﬁ.r:l‘:f o a
fu'.-:gniﬁm H*Iut:nﬁffa::_'



M TLANDFORMS %

2 deep river valley with
very steep siges, carved
inta the land by rivers
ower long periods of time

Ho pode of & kST in fhua congt

The Grand Gomgon, A

Tha camgers 277 ks 4
i ﬂf and o mﬁg
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Deltte

a low, triangular formation at the mouth of a river where
sit. sand. and smal rocks are deposited where the river meets
a larger body of water

mace of arge amounts of sediment depoated by streams and
rivers 2 fan shape, most frequently where a canyon drains
from mountains and spreads aut over a flat plain




a chister or chain of isands found in a sea

a narrow bridge of land correcting two larger
larid masses across a body of water
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a thin ricge of rock lett
between the erosion paths of
two parallel glaciers

the lowest point on 3
mauntain ridge
between two peaks
also caled a gap,
notoh, of




2 massive area of flat terrain that is higher
than the surrolndng area

Y%

a snaller area of elevated and land with a
flat top and sides that are usualy steeo (i fs

sides. Most uttes were once farger mesas

27



34 MOUNTAINS

Mauntains are formed aver long pericds of time by plate tectonics, the
process by which large pieces of tne earth's crust shift. colide, crumple. and
slide; With their varying cimate zones. atitude. and stegpness. mountains
are home to uque flora and fauna,

There are three primary types of mountary fold black: and wolcanic

Joll Nty

HONKTAING

P.i the earths plates colide or ride
one gver anather, the crust tends to
buckle and fold wward Most of the
Appatachian and Rocky Mountain
ranges are associated with this type
of movement

SLEAMIL R

ﬁ@{m

Block, or fault-block.
mauTtans, e
drstinguished by enormous
sheer rock faces like
thase found in the
Sierra Nevada range i
Caiforria, Block
mountans form when
tectonic pressure forces a huge rock mass to break apart. This line of
separation i called a fault. The rocks rse on one sde of the fault and sk
down on the other side. creating dramatic cliffs,

28




Vodcare: mountains form where two plates of the earths crust move
together or apart, rather than siding past each other, The magma that
volcaric mountains emit aften comes from orust material that melds asit is
pushed down into the hot mantle below an advancing tectonic plate

Thine are about /500 voleapses
aclowe (o tha fadl OO0 yesnte

29
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NORTH AMERICAN
e LANDSCAPES &%

Although deserts typicaly receve less
W/ﬁ, than 10 inches of rain per year, the

........................ narsh dry tarrain is often rich with ife

DRUNTH

Desert anmals avoid the desiccating heat of
day by skeeping m the shade or burrawing
underground. Some even reman in a state of
dormancy during very dry spells

AR CEUERT Jrld

Desert plants can store water for long periods and often have protective
spines or reedies to keep thirsty animals 2t bay. Some species germinate
and bloom a5 I in fast-forward, bving out ther entire fves in the few
short weeks atter a rare ranfal
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Wide-open treekess areas dommated by grasses, sedges. and rushes ocour
naturaly in most regions of the earth. Grassiands have the despest sl
base of any landscape, Rich sods i an endsturbed grassland can extend a3
deep a5 20 feet

31
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Where land meets the open
ocean, the eterna beating of
waves breaks down rocks and
shells inta fine sand. Wing
Al Wa2s constantly move
and resnape tne shoreine
Salt-tolerant beach grasses,
rushies, heathers, and roses
nold the dunes ana sandy
shorelne together

Alang the rugged shorelines of
inlets. sands, and promontaries
the 58S power Carves arches
and caves inta tre rogky cliffs
Wel ahove the surface, seahirds
nest an protected crags.
wind-dwarfed canifers cling to
the rocks. and blue-green algae
and lichens live amidst the acean
spriay. In areas submerged for
part of the day, tawny
rackweeds and mussels thrive,
Limpets, harnacles, and kelp
extend from Just below the
wriate out 1o 5ea



Mei Gasied Foresl

Large femns, thick blarkets of moss. and massive trees give the moist
coasta forest the impression of a tmeless land. Ran and fog provice
congstent moisture and the mid oceanic dimate dlows plants to reach
great size snce they can grow much of the year

33
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n these forested wetlancs brdite is often spectacularly diverse. Many
amphibians, fish and mammals also thrive in these lush -'“1'.-'r':|'rr.-"1’r=

the skow-moving
Can be found

Duckweed and water fies spread across the surface o
water. Allgators turtles, and venomous Cottonmouth Snakes

nasking in wam sauthern swarmps




J‘?Mﬁa}ai'm&ﬁbﬂ-éfmapmwaﬁm

Sonagrum mosses are northern wetland plants that hele create wique
bog habitats n glacial depressions, The mosses decay extremely Sowly
accumulating into thick layers of peat. Sedges, orchids. labrador tea, and
even Carnivorats plarts are found in tre cdld microcimate of the
sphagnum bog. Wetlands deplete avalable oxygen and peat acidifies it
surroundngs; so fish and many other aquatic orgarsms are generally scarce

35



If a piece of land previously
used for agriculture or
,{ hagging is left aone, it slowly
pagns to revert to s wid
. state. Succession Is the

MOCW’, peocess by which 2 field

transitions to woodand

DANDELIONS ¢ PERENNIAL—> SHRUS —>
ACWEDS . PLANTS B

In temperate Tones. early species incude hardy. sun-tolerant plants like
dandelons. ragweed. and lams-quarters, Gradually, plants such as thistles
Queen Arres lace, and milkwesd take hold

36



Years ¢-15 Y 650 Years 51150

SEEDLINGS _ YOUNG _, MATURE PINES
SAPLINGS  TREES & HARDWOOD

A3 the vegetation matures animalé and insects are attracted by the
increased cover angd forage: Woodchucks. cottontal rabbits. foxes, and deer
can be fourdd as well as butterfies sparrows, meadowlark, and quail Birds
and squirrels depasit the seeds of trees such as black cherry, o2k mulberry
and 3 TF.l:___J?'I:':F"I SUMaAC,

37
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Pigment of your cheice: watercelor, gouache lmy fayorite —
it's what this book was painted withh crayon. colorad pencil

* Thick paper or smal canvas
+ Medum to large paintbrush

INSTRUCTION §

Find an intriguing landscape and Sit in a quiet. comfortable spot with an
ideal view of your subject. Squint your eyes to see the scene out of focus,
Look at the area as churks of color without any dose detais

Block i the color i large strokes. Thirk about using colors that
complement each other even if they aren't exactly accurate, Keep addng
color shapes until the entire page is full Try not 1o leave white paper, if
you want to have white, pant it rather than kaving the paper blank.

TIPS

Hold your pantbrush near the tip, not the brush. so it's a bit looser in yaur
nand and harder to control Do lots of paintings of the same scene,
switching the colors sightly to see how much it changes the image
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The TROPOSPHERE is the lowest atmospheric level and
amast al weather ocours in this regon. The troposphere
begins at the aarths sirface and extends from 4 to 12
miles high '

The STRATOSTHERE holds 15 percent of the atmospherers
gases but very kitle water vapor

The gases. inchiding oaygen malecules, continee to become:
255 dense as ooe ascends the MESOSPHERE.

The THERMOSPH ERE is alse known as the upper
atmosphere. Ultraviolet and 1-ray ragation from the sun
qets absorbed by the molecules m this layer. which results
i a temperature increase.

In the EXOSPHERE, atoms and melecules escape into space
and satellites orhit the garth,
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Here are some ways 0
pradict weather so youre
rat caught off quard an
a hke

CLOUD FORMATION

Certain types of clouds
are good rdcators of
precmitation of storms.

MORNING DFW

Heavy dew means there
aren't strong winds to dry
it off, That usualky
forecasts fair weather

FLIGHT FATTERNS

Birds fiy lower to the
ground when a starm is
coming because the air
prassure hurts their ears
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il Pdcats far
weather until they mitken

CIRROCUMULUS

wiedh ndcate far weather

—_—

(IRROSTRATUS e

if thickereng, could mean
peecpitaton within 24 hours e <=

ATOCNILYS <2 Sorsy

Can appear betore ST e T
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STRATDCUMULUS
NIMBOSTRATUS :

Are far-weather clogds
5 Comag

STRATUS

r—%q—\_—h}-"‘"—'—‘

J_{.f""?___ L petedi N e

"—-l-"r
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create fog anvd drindle
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CUMULONIMBYS
iy mean severe weiher | Coming
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TldEey Energy and
wares the e orment

#1‘1‘“{:

In the natural world water s always moving and changng its form |t
travels from streams to rivers to oceans, from lakes and oczans to the
atmasphere, and from the atmasphers back to land This cycle sowly
purifies water and replenishes the lang with fresn water,
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Fag is a stratus cloud formation located dose to the surface of the earth
Mist 15 made of tiny water drookets suspended m the ar. Both can form
when there Is 2 sgnificant temperature difference between the air and
the ground. Bodies of water or most ground n the immegiate area provide
the water vapor that becomes mist or fog.

?lim s Hhad
1‘5 ma’m M,&mﬂm
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STORMS

Starms develop when masses of very cold air colide with masses of very
warm air. As the warm ar rises, surface air pressure drops, creafing a
vacuum e¥tect. Cold ar rushes in, forcing more warm air upward in 2
turbulent cycle that can produce strong winds, rain and hail

The air & full of jons (atoms or molecules with an glectrical chargel in a
shundercloud. postive ions are grouped near the top of the doud and
négative ones at the bottom, When the ditference in voltage becomes
great encugh, a balt of lightning balances out the charge. Lightning can
bridge the top and bottom of a doud or strike from the doud to the
ground. Claps of thunder result from sound waves created by the kgntring

- = = 1'1-+1--Iq.i-l+1-rrll--r+p

=

-




Fornade

The calision of hot and cold air can produce mammath rotating
thunderstoems caled supercals A tornado is 2 vidently rotating colimn
of ar that stretches between the cumonmbus clouds of a supercell
and the ground

Tornadoes are classtied by wind speed and destructive power on the
Enhanced Fujita Scale between EFQ and EFS.

WW%WW m#nw#
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L o

A snowflakes shape i3
determined by temperature and
rumidity. At low temperatures
nse 3 couwd water vapor
crystalizes drectly inta solid ice
through a process calied
deposition, These tiny ks
crystas keep growing until they
are heavy enough to fall from
the doud as snowflakes.

s a orystal grows. the
molecules do not stack together
with perfect reguiarity. Each
faling snawfiake fravels a
unigug path through many
driferent mcroclimates resutting
in 2 different shapad

-arrangement of crystals
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RAINEUWS

The familar :mlhndu'ed: arc of a rainhow is one of nature’s most striking
phenomena Ranbows are formed by Ight refracting and reflecting through
tiny water droplets in the air, Lignt fram the sun may look white or yellow,
but it is actually a combination of many Colors.

1 il s
ﬂsm&tﬁsﬂ
M«wafdmhwfﬁm

52




™
[¥a]




54

Sunight is made up of many different wavelengths and colors of light,
Wwhen surlight strikes particles in the atmosphere tsuch a5 water and ar
malecules. dust. pallen, or polution), certain wavelengths are defiected and
refracted more than others,

Berause of the ndrect angle of the surlight striking the earth at sunset,
the light has to travel through more atmospheric par ticles. 5o mors of

it i5 scattered. Blue and green wavelengths are largely fitered out, leaving
the langer -wavelength crange and red hues:
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For thousands of years, humans

have saught and found meaning in

the patterns of the stars,

Constellations, or asterisms, are

Friages formed by groups of TAUR.US
premrent-stars in the nignt sky.,
Thaugh the stars of a2 snge
constelation appear to be cose
gach other, they may ni fact be
mary kot years-apart

-

The images and meanngs ascribed

to constelations have varied

between cultures and eras. but the A_URIGA
International Astronamical Lnion

currently recogrizes 80

constelations in the nortnern and

soutnern skies. Mamy constelation

names we use today are Latin and

from the time of the Roman

empire. thougn the particular

meanngs and images are often {JEHIIM
much clder than that.

.E‘ S /T_FEE CANCER

CGM
RE NJCES

LED









62

ANATOMY OF A FLOWER

anther - mae reproductive cell that contains palen

filament - supports the anther

sePal - modified leaf heneatn the flower

stamen -includes the mae parts of the flower

pistil - includes the female parts of the flower

ovary - female reproductive organ

ovule - reproductive cal; forms the seed when fertlized with pollen
stigma - structure atop the ovary that recenves polen

style - stak that connects the stigma and the ovary
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ANATOMY OF A BEE

1 antenna- contains thousandd of tiny sensors that detect smel
E.tumptmnd eye - for gererd dstance sight
3 ocellus - thras simple eyas used for bw keht Conditions in the hive
4 thorax - szgment between head and abdomen where wings atrach
5 forewing
6 hindwing |
7 abdomen - contan: d the organs. wai glands and stinger
B .:i'l:lngﬂ' - only present on worker and queen bees
9 femur
10.tibia three pairs of ks with 40 segments eack
11 tarsal claw |  used for waking and packng polen

Z2opart wngs hook together in flight bak separate’ at rest
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BUTTERFLY FAMILIES opF
NORTH AMERICA

I SwallnwfaiiSfFﬂa‘ﬂur PARILICOWIDAE)

pordivim F farge bl fike appeadagel o .I:..-;..l',.;_-;_?_._ | dnder il

| “ brush-footed (s NYMPHALIBAE)

.Iﬂrje:-.l Iﬁ:?"'-'ll’;",. s sharfer _fr?s wied 1w 'll'ﬂf'l':'h:;l fandl

wWhitES + sulphurs (Fmiy FIERIAE)

pmastly white o yelow hng with black or erange poarfs

TRYE BUTTERFLIE

“ gosSsamer- Wihgfd ':?:.lq-"l-'Lf LYCAENIDAE)

sheer wangl | Imafier f-.z-:-q"l,-'"-'f*'q‘-l"f'-' hawr sireaks, blves dnd Loppes

\ \ Wmetalmarks (FAMir 00w oAE)

\I = TP "“’4'1;*'*"«*””““.5" '.'?'?,u'{ﬂ.l'l, pretalfic magks

*SkiPPETS ( FAMILY HESPEkiDAE)

wide fhoraxer Small Wi l|14ﬂ'-l"'l-:||I fuithivd @ Firgii
a:i'n.gl'lq_ml:,.- i i ekt dnqr ARG el




..... S

1 antenna - usad as a form of rader and pheromens detedton

2 Enm].lﬂl.iﬂd eye - hatup to]700 ndvidudl ommanda dight receptons and lerdes

3 P‘Elf"uft Shans the ase from Qiust coverad in soemi-ceteciimg sensors
4 Proboscls - e 2 bng siraw for f2edng and drmfung
3 thoraX - shree bady wgments that contam the flight muscles
. 7
b forewing
7 hindwing [~

8 wing vEIRS » vary bebaeen each genus of batterthy. used n clasafcation
9 abdemen - contara the digeitive System, respeatory squpment. heart, and % organ

10 l:ﬂ.&i - hutterties have three pars except i the Nymphalidas $amiy
11_51‘:&] £5 - wings are covered N Ty cust-ke Sootad 33

fwo pars of cuerigosing wings that flap and somaimas gide

71



Mﬁtﬂmﬂrphosis

The life cycle of 2 butterfly has four stages 1 egg 2 larva lcater-
oillark. 3. pupa (chrysalis), 4. adult futterfhy).

chrysalis

sege
fo trich
Tor D
Junllatoi ”a*'*ia,
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chrysalis
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Maonarchs travel south n the winter and north in the: summer,
just bke berds, Because of the butterflies short lifespan each
migration consists of an entirely new generation




34 PLANTS THAT 2
ATTRACT BUTTERFLIES

i

Anaae. Hysorp-
attracts Red Admiral
Monarch, Pamted Lady.
Buckeye, Mibert's
Tortoiseshel, Pipevine
Swalowtall Sulphur

Buat..

attracts Monarch Buckeye, Black Swallowtal,
Pipevine Swallowtal, Snout Butterthy. Great Spangled
Fritllary. Pearl Crescent. Red Admiral, Painted Lady,

Cammaon Checkered Skipper, Nymehalidae i

Nour Joveq, [eg

attracts Sprng Azure, Coral
Hairstreak, Striped Harstreak, i
Edwards Hairstreak, Acadian
Hairstreak

IS <
f Gt - Leag. Condflovr
attracts Great Spanged 1
Fritiary. Pearl Crascant. MTMW _
S Viceroy, Monarch, Bues  attracts Siver-Spotted S
k" Skippers, Soicehush (i See

Swallowtal, Tiger
wallowtal
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(JUWONA CaEmp)

Eﬂ;,oti{u». Manitﬁiw,

Ondnie, Quebec,
Nova Seotfia ~ gl aver
VS oncept horthpesd
134 -234"

e
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Emjjmﬂ;ﬁyh G
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3 COLORFUL MOTHS ¥4

7Y {Mmfmm
RVBICINA)
-1

(AUTOMER
]_? : z-g "ﬁ?)

J_j_; " "'___. " ———-

(i Caldn) 2"

| BUTTERFLY \/s. MaTH
s Lald
!L \

.Mygu;ﬁ'wrhﬁi + WAl
.m'ﬁﬁ.ﬂﬂ.ﬂr .' ¥
+uata pon. o s3omh  flita. for ol
* gk g g T

80



(4cTiS LINA
3'g-412 5

Ry 7

A ((ITHERONH ReoALIS)
< IS -5
o . h "'.

81



SEDGES hawt miyu.
RUSHES s pownd
GE.ASSES s hwilewr

KENTUCKY D
BUEGRASS __ aJies®



PORCUFPINE
SEDGE




GRAZING
%‘[EDIZELEE wé

Earty spring
shoots are good
raw and the
ragts can be
roasted for a

coffee substitute A Z ﬁ

The rutritious. succulent leaves

oﬁ'- ; ; are delicious i raw salads

Young leaves
are tasty ana
the pretty
flowers can e
candied or
earten raw

Packed with mutrients,
Use smal leaves from the cantar of the Use this peolific wid

whorl and serve raw or lightty steamed sant st ke sonach
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High in proten. the leaves are
good 25 a cooked green and
tne flowers make a nice tea

Tea from the flowers and
leaves is good for colighs
and other ing problems.

e greund into @ nutritious medl Flowers make an aromatic
and added to breads, tea, Leaves can be usad in
place of hops for beer making

W Flowers. fruits and ¢

weaves are great a8

Lf‘ 6/ & SWEET-50W
il 4 trailsice nibbie.
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FIVE RULES FOR
GRAZING WILD EDIBLES

1. MID-SPRING IS THE BEST SEASON FOR FINDING
DELICIOUS, NUTRIENT-RICH WILD GREENS

7 PICK ONIY A SMALL PERCENTAGE OF ANY FATCH
OF PLANTS SO YOU (AN COME BACK EVERY YEAR.

3 STICK T0 AREAS WHERE THE SOIL HASN'T BEEN

CONTAMINATED BY FRIDR INDUSTRIAL OR
COMMERCIAL USE

TCHECK LOgAL REGULATIONS ABOUT FORAGING AND ASK
PROPERTY (OWNERS FOR PERMISSION.

And MW:

5 SOME POISONOUS SPECIES RESEMBLE EMBLE ONES, 30
NEVER FAT ANYTHING THAT YOU CAN'T [DENTIFY

WITH 1007 ACCURACY

e

86



J;inﬂzy EKEHJIET“:E Gnrganzufg-
Sh{fffd @ayfily Buds

DAYLILY BUDS (CHOOSE UMOPENED BUT MATIRE UDS
28-34 (o)

OLVE 01
GORGONZOLA CHEESE, OR A BLUE CHEESE OF YOUR

CHOICE (CHOOSE A LOCAL CHEESE IF POSSIBLE)
FRESK CRACKED PEPPER




3 INCREDIBLE INSECTS
AND BUGS ABOUNDING

BEETLES  coorane” .

amoseeie AN
TWO-SPOTED
[TLE ROUEH
| ADYBUG BE s
BETIE Sy
STRIPED i
RLISTER j% |9
Bne UGk MALE BORER
h—,ﬁii  About o of #°F
Cealirsa & fante 4o *
bastle. AK
bt i
UWYER

ROSE
CURCULIC

FIRE BEETLE

ELEPHANT
STAG BEETLE
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SCARLET-AND-GREEN

oty [aptise Tad ali gg o

LEAFHOPPER.
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DRAGONFL /s

X

WHITE
TAIL

91



92

MSPECTACULAR ¥
SPIDERS

Spiders have been around for at keast 500 times longer than Fumans. They
belong to the class Arachnida along with scorpions: ticks: and mites. Unike
nsacts, spiders have only two major body sections and no antennae,

o
SHAPED

MICRATHENA
L84 \oLr SPIDER e abdesn o

AR B idr,



SPIRAL
(RR WEB

wark o, Ao opprosindely
700 apassa o funnal apiding

(hsplridoc) s proenae
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ANATOMY OF AN ANT

1 head - comtars the mouth mandies, ey, and antenna
2. antenna - ued to srek recogrize nest mates. and detect enemies
3. thoTaX - mide ragon where the threz pars of kg are connected
i-aﬁﬂnmﬂ‘l or Eastc_t = gaivtains the vital organs and reproductive parts
5 Petiole - comects the thoras to the sbdomen
6. labrum - thor of the mouth
Zmandible - wed for dggng carrymg and collecting food and buldng nests
8 shaft - tsse of the anterma
9.1ash - sagerted top of the anterna wad for amed

10 1abial palp - serees the fnction of 2 bwer



Ants have successtuly colonized
amost every landmass on eartn. They
evolvied from wasp-lke creatures
asout 120 million years ago and their
social structures stil resemble thase
ot bee colonies,

T

ANTS TAKE HOWEYDEW
FRIM  AIDG

At first glance. ants seem to
treat their dead in the same
way as humars - the carcass
@ witouched for two days
betore it is moved because
the ants dorrt recognize the
ant as deaduntil it starts
emitting a chemical caled
oleic acid, Once they pick up
that scent. the decaying ant,
which now smels foreign, 15
carted off to the dume pike.
The entamalogist Edward O
Wilson found that if you put
oleic acid on a live ant, the
other ants wil think it's dead
and carry it away.
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__ ANATOMY —
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e S S .

ANATOMY OF A TRUNK
SAPWODD

HEARTWOOD
i voped o radizs
ot Hs ntinof tha AiLE-
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(ETERMOMG: THE AGE OF ATREE 81 CowiTis THE  GROVIK UGS N A CRuSS SECTI 4 175 U

New arowth appears a5 rings in Cross-sections of a free's cambivm layer,
where ane ring usually marks the passage of one year, Trees growing in
temperate zones with distinct summers and winters develoo the clearest

rings A long, wet growing season wil result in trees having wider rings Dry
years create very thin rings.

TRAUMA (FOREST FIREES.)

ﬁdﬂ"—'ﬂ'{w‘:,ﬂwﬂjﬁu necetdil i mawesd "The Hadd Tree ~ (fwas
Cored Ho reacad 5 E?ﬁ_i,ru;a?... {Fa a Great Fagen brustlecane et
LotaZid o the Wﬂﬂmﬁmffﬂw
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LEAF IDENTIFICATION

R R R R I e R R R T e e e R TR
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GAMBEL OAK
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NE}H;.{I—I .ELMEP-&GAN
TREES 5
r ;rf

{sfﬂuﬂﬂnmnr?m
GIGANT EUM)

Sequoias have the widest
trunks and a mature
tree's TIO00 cones may
produce up 1o 400000
seeds per year,

e w_mws} (PINUS R Hmnq)

¢ 1his species

has the talest This pine Fves langer
kving trees than any othér known
with heignts organism — up 1o
that reach 5000 years _ gk
379 teet :




/‘{MEF lcow
Elmv (145 AMERICANA)

These eirs are becaming more
rare due to the fungal Dutch
glm disease

Sweetqums are-one of the last trees f o
1o leat out in spring and one of tne
last to drop ther leaves in the fall

Trre krees sh-.kng up out of the water e
actually root structures that anchor the trees
and may hele them acquire oxygen from the ar
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(@UERCYS VIRGINIANA)
This & cne of the few oaks regdarly
wider tham it i5 tal

(QUERCUS RUBRA)

Individual rees can ve uo to
500 years in aptimal
conditions.

(sALX BABYLONICA)
A staple of Mative
American medcine, the sap
contars satcylc aod the
active ingredient In aspirin

This tree provides birch syrup.
3 sweetener made by boding
dawn the sap,
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/Modrone

(aurls MENZIEST)

The bark of this western
coastdl evergreen curls
off in thin sheets

0f the 124 species in the genus Aser 13 can be
tapped for sugar. The sugar maple and the black
mapk: produce the mast Concentrated sap.

(RHUS THPHINA

The friit has a pleasant ctrus-lke sourness
that. when soaked and sweetened makes a
deficious late-summer drink.
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J V' (uwys SeRoriv)
New growth has an aimond-Tke
l smell when scratched or broken,

(MAGNOL GRANDIFLORA)
The fragrant white flowers can be
a5 big a5 12 inches i diameter

(/ GINKED BILOR ;ﬂ PR R

EREITEST Bndetos fe
- (PINUS. PONDEROSA)

This pire tree has evolved to
survive brush fires Bark from
furrows in the trunk is sad to
smef ike vanila.




(JUGLANS NIGRA)

Black walhut drupes can be used Though it has needas

_ to make yelow and brown dye = locks ke an

evergreen. this tree
sheds its yellawing
needes in the autumn,

(CoMAMA MEYICANY)

The s2eds have long hairs that act ke
tiry parachutes. ading in dispersal. On
the ground, the wind turns the curved
hair into a dril to drive the seed into
the sal

( s Bﬁfw,fm .;4)

The chemotherapy drug Tatol is
derived from this specles
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" These are one of the largest hardwood trees in North
America and typically ive to be 70-100 years oid

(CATALPA SPECIOSA)
A midwestern

native. thes
megium-5ized
tree 8 often
planted

7 These trees thrive in coastines and salty
swamps where other species can't survive, 1 B
Ther seecs become fully formed mature
plants before aropping off the tree.
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Paired leaflets form 6= to 12-inch-
lorg leaves that dose up at rignt

Orfly female trees produce the famous
herries used m hobday decoration,

fts shrubby growth provides shelter
for smal birds. The fruit can be
dried, or used for pies or jams,

This desert dweller has

_ spiked kEaves up to 9 feet
long and a flower head of
creamy blossoms as fong as
two teet.

m
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3 BEAUTIFUL BARK 4

Lk T
(U g

Nettherr. Wjile Cedos
(1 OecDENTAL) (PLATAMIS QcCOENTALL)



(ZANTHOXTLUM
CLAVAHERCULIS)

| :iE.F' ::::: . 11 i

n

(VLMUS ALATH)

(CELTIF OcCIpENTALIS)
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wepicons plum, &
(PRUNUS AMERICAA) €

SOME b r'%
- FLOWERS, 3
: CONES, =
SEEDS ij b
(HIHHI RUBRA) + FRUITS ””3 :
OF TREES W:’%: W
(auix piscouog)

Chie 75
R\ (AESCULLS GLABRA)

“S
T e

(MAGNOLIA
(ANS RUBRA)  VIRGINIANA)
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10015 -ﬁ’/ﬂ/&y ?%’E?LW

* Brayer * Paper or fabric to print on
* Printingirk * Scratch paper
* Pdette

INSTRUCTION S

Collect interesting leaves. twigs. plants. flowers Make sure not to pick
endangered species or take too much of one plant.

Pour some ink on your palette, then rol the roler back and forth through
the ink until it evenly covered, [t should make a sticky noise.

Place your leaf on a piece of scratch paper and aractly rol over it with the
brayer, Caver the entire surface as evenly as you ¢an,

Press the mk-covered object onto the paper or fabric, pressing down on the
entre surface to ensure it transfers Peel it back shwly to reveal your print.

TIPS

Experment with pressure, Sometimes jt's nicer to have a very faint print
than a mushy thick ane. Try pressing the paper on to the inked objects
rstead and see it the result differs.

Play with the desigr use lots of objects n the same color or one ohiect in
several different colors. or create 3 repeating pattern
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34 PRETTY, PRETTY LICHENE

Licheris are a fascnating unicn of fungus
and algae kving as one orgaswsm. Lichens
are not bright green Bke mosses and lack
a leafy structure.

Though they grow all over the worid
under extreme natural environments ke
deserts. arctic tundra, and sea-battered
toasts. kchens are also good pollution
indicators. often refusing to grow in areas
with congested urban ar.

lts estmated that kchen coversup to 6
lﬁ’mﬁnﬂ ligoma) percent of the earth's land surface.

ool &
e LN ey
(Kuthara puicine) T

Py
TUMBLEWEED SHIELD [ |CHEN
(Mondhaparmuli chivrockras,)

s

19



B MYSTERIOUS MOSSES

Mosses are small spore-producing plants
with simple leaves and no flowers or
seeds They don't even have proper
roats to collect moisture and rutrients,
Mosses grow m cumps m shady and
miist locations. You can often find them
on the north-facng sides of frees.

Tiny reects ke mites and springtals are
drawn to the scent of moss and help

spread its spores. Smﬁ MDSS J
7T

Tons of sphagnum moss were used ( o :

World War | to treat wounds as surgcal

dressing. Sphagrum can absorb up to 20

times its ory weight in mossture,

VSHION
ergﬂliy

Skt 2o

120



:ﬁmf s
WM

commure)

1Y geoon poss
(Dicnamsnns Scopssiaam)

WATERBEARS

Waterbears (ko caled tardigrades) are eight-legged micra-animals that often
live and feed on mosses and ichens. Waterbears may be the most adaptable
animas n the world. They can live within a temperature range of -300°F 1o
300¢F, can be dried out to three percent
water, sarvive 6000 atmospheras of
|:f—"55ure withstand radiation bombardment
at levels that would kil any other anima,
and survive the harsh envicorment of outer
ce, Plus theyre kind of cute!
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ANATOMY
OF A
MUSHROOM
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3 MARVELOUS g

MUSEROCINS LSRR 40
(Suiflr fictins)

instead of gle these mushrooms

f,  have spore-dspersing tubes on
ther undarsides

e AL ==

- +
= =
el

LY AGRIC
(Avarita ) |
ckiy tisisene of e GAFFRON MILK (AP &
'fl.l.l'l-;' bez.g.lse i:? .‘.atd:!y ﬁ'ﬁcﬂﬁfﬂ%{r‘ ﬁw

polsonons f eaten.

This orange edible becomes a
dul green when bruised ar old,

HONEY MUSHROOMS
(Armillarias polfsc) N4
These grow i clusters on decaying {]ﬁTfR HUEHR{]D
wood 115 mytaka are biclemnescent

(that & they glow in the darkd and {/Mm
can be harmiul to king trees This choce edibie mushroom

grows in dusters, attached to
trees ke ears.
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RAVENEL'S

STINKHORN
(Pwﬂwm-mdﬁ)

It emits a slime that smealls
of rotting meat to
attract fies and beetles
for Spora dspersal

WITCH'S BUTTER
ﬁ"" (Errmdidr NW"M

Editée but not very appealing,
it can appear greasy and
sk and 15 Sometimes cabed
“velow brain”

HEN OF THE WooDs
(Gwlﬁc& Fm.,;{ah)

This tasty species grows in

clumps at the baste of oaks.
fAlso caled matake

VIOLET CORT I

t ' E‘ E t: 5 | ’ |
Edible, but not
choice, this one

% more admired for its
beaytitul color

It releases a bquo that can be
used 3% irkd Eable but causes
acute sensitivity to akohal.
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A dead tree on the forest floor may not look lke much, bug the
decomposing Wood hosts 3 party of plant and anmal e Mary kinds of
insect larvae burrow into decaying wood to take shelter from the winter
anals-and shgs defght in the gebris and Tungi growing Trom rotting iogs.
Earthworms digest vast quantities of rotting organic matter; leaving
berng nutrieni-rich casts, Moist decompoting wood 8 a perfect nutreent
nursery trom which fchens mosses. fiowers. and even other trees canset
root and thrjve
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: CKORY
FORAGING IN THE FOREST

The ancent practice of foragng in the forest for nuts,
herries, and mushrooms is enjeying a resurgence, and fiddehead
ferns and wikd ramps can now be found in many farmers
markets Other forest edbles inclede acorns. balsam and spruce
inrer bark), dogwood (berries), and chokeberry,

WILD

CHOKEBERRIES

FIDDLEHEAD
FERN

128
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%LI‘TIM.&LS IN THE )
NEIGHBORHOOD

Wocehuuck

wﬂuddmks tnr
groundniogst can
chmb trees it they
need to escape.

ﬁm
Ha-:cmrr; nave 5 fngerstrut
no thumbs on ther highly

sensitive paws. They are
excelent swimmers
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Mm‘th H.m’ur:a‘s anly
marsupial rears its young in a
pouch, just ike a kangaroo,

predator, the great I'-:rrhedmi.
lacks & sense of smell

épstern Yete

Wl g B W W E R aa Ay

Tl'fse saltary underground
creatures eat worms and grubs,
Thougn nearly blind. they have
acute hearing
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1 ear

2: thumb 6 fifth finger

7 foot

8 tail
9 membrane

3 second finger
4 third finger
3. fourth finger

Bals ace tha only, mammaly capable of Frus Lt
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% coMMON NORTE AMERICAN BATS 2

Twenty percent of all classified mammals are bats, with over 1000 species
wentified. Insect-eating bats emit ultrasonic sounds to pireaint with astonishing
accuracy the bocation of their prey. Most larger bats consume frut. helping to
disperse seeds and polen. There are three species of vampire bats that feed on
the blood of anmals, but they are rare.




S TREE SQUIRRELS 1%

These squirrels are one of
the very few mammals
that can descend a tree
headfirst.

Theugh ther primary diet
5 pne and Spruce cones.
they lso eat mushrocms.
buds and flowers. and
evyen bird eggs.

llllllllllllllllllllllllllllllllllllllllllllll

Nat true fhers,
these nocturnal
squirrels gide downward
between trees. ganing it from
flaps of skin on their sdes. Most
“flights™ are 30 feet or less. but
some flying squrrrels have been
ohserved giding nearly 300 feet!
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MoROUND SQUIRRELSE

Rather than dig burrows. marmots live
In rocky piles m mountainous areas.

divided into small
family groups.
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oGS + PEORLE
bgame anfecled, il
e Jead- e Aol
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% THE ANTMAL UNDERGROUND 2%

Siled

With a fondness for shiny
chjects, these woodrats
sometimes pick up @ bottle cap.
coin, or bit of foil over food.

ﬂ'ﬁt!euﬂ&ﬁwmmﬁh

mouth is closed J

Bacgers are such strong
burrowers that they can

dig themseives into
underground hidng withn
maments of any threat.

140



Chiprmunks pack food into ther
expandatle cheek pouches and
carry it back to their lairs, They
dig extensive burrows with
Tooms® Separated by function:
bedroom. pantry, latrine, mirsery,

This is the smalest and also
the most widesoread North
American chipmurk. They
dorrt hibernate but go into
a state of torpor, or
decreased physiclogical
activity, for extended
periods of time.

( H |!F' MUNK
DEN
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WESTERN RATTLESNAKE
" VENDMOoUS
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B ILIZARDS 2%

HORNED

LIZARD
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B4WwILD CATS £

I
= . ‘. T -
i

b
S
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BywILD DOGSgE
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WITE ANTLERS

inch a day before hardening into bone. They are grown
et .-"'a!v"*‘ and shed annualy, usually by males anly.
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.. AND HORNS

Horns are permanent appendages with a bony core
cavered by keratin They are typically grown by both males
and females and have rings that show the animal's age.
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Y AQUATIC w4
MAMMALS

u-;-'.. 11--1 LR L

Bmgam#;rpmﬁnmﬂf their
m moose are most often

near northern pands and .
Swamps, eating aquatic vegetation,

Buls shed ther antlers every.
winter to conserve energy and

e
ﬁmﬁﬁwwﬁﬂ
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[ R R R RN R

_ Thetalm' a[rndﬂ'atﬂ
covered in sales not harr, to
\ __dhﬂ'ﬂnmh*;g,

River (tler
F‘Iagﬁi. Haftﬂ*bmmnﬂws
close their ears when
sibmerged and hinting for fish.

Geawas el P S SR T

Emfnﬁ:dﬁ"mhﬂwmﬂﬁ
water. mik at fish, rabhits,
mﬂmatsmdreptﬂmﬂrey
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and massve lodges i streams and rivers. These large,
nocturnal rodents can cut down Sizable trees with ther
powerful teeth and jaws, drag them to the water, and
position them permanently m place. Beaver dams form
pands that can flood many acres of surroundry land,
altering entire ecosystems,

iy

T 1 -
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When threatened,
beavers siap the water's
surface with their wice
tals, producng a distinct
alarm that alerts al
creatures in the wicinity
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SALAMANDERS

¢ L gt i Ha & group-
rr;anf&dﬂmﬁ ﬂ‘{if hmﬁiaiﬁ%
M‘ﬂfﬂ ot and anind Meott adull

Jlawandins howe nathor Jungs nor gills HELLBENDER
They hrathe W thies dfkint gnd S'A’ﬂ';kh' Skhezr?ﬂ:]eim rmge
Pwaﬂt mberarnd i Fhain axygen from the water ’

TIGER & SALAMANDER LESSER SIREN
is strived Iie a tiger and has nas visitle gils its entire life

twh; Eﬁuﬂ:ﬂ‘ t;gdes on

M SLIMY SALAMANDER

excretes a fouktasting
llquid to deter oredators

RED

SALAMANDER

the briliant red of their @
youth fades as they age

et EAS TEEH can regenerate lost or damaged bmbs. eyes,
MELT  [ews.and some internal argans
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SNAPPING
TURTLE

dozeny of bonad, W&% cannot withdraw competaly
and rils, inta rts shel

has a flat. leathery shell and -

ives buried in mud with its painty (S

snout profrudng WgﬂD
TURTLE

75) DIAMONDBACK ~ feedson

mollisks,
TERRAPIN s
females sametines tWice  ad dangs
the size of males

social and gregarious. often Seen
F-"” H IED WRH-E basking on logs together. sometimes
Tt \ o top of each other
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B34 OUTSTANDING ADAPTATIONS &
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M MARINE MAMMALS 2




/Honate

S @ rE AE A FE R EEy RER

Forbor foal

A g g sl FE B EEFF p RS AR AR

Gt Ema BE A @A BEAa A F B FTE
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These social creatures use echolocation to hunt.
They communicate with body language and cicks
and sgueaks from their mouths and Howholes,
They are known for ther inteligence and
wilingness to interact with humans and recent
research suiggests that delphins transmit cultural
knowledge atross generations.

Master pack hunters. arcas corral fish
inta tight coves where they are
gasy to caton. They hunt whales
mary trmes ther size by
chasing them down and
" taking bites untd the
whale succumbs.

Elaborate cw*tshp dq:[ays I:retwem
males and females may invalve intense
vacalzations and playtul touching
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The sperm whake,
of Maby-Dick fame,
dives thousands of feet
deep in search of sauid and 5
the largest sea mammal with teeth

ﬁﬂé /. Calves weigh half a ton and are
E 15 feet long at birth A nirsing
gray whale calf consumes 200

to 300 gaklons of high-fat
mik every day.

These whales migrate
15.000 mées per year
hetween polar feading areas
and warrn-water mating grounds.
They fast all winter, surviving on
their reserves of blubber,
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ANATOMY OF A BIRD

g BIUE
GROSBEAK

9 side
10 preast
11 throat

12 chin
13 bill

14 lore (area hetwesn
eye and bill

15 ear patch



34 A BEVY OF BIRDs

[ RED-WINGED
_ BLACKBIRD

™ Oy the males have
the tlashy burst of
color on the top of
ther wings

One-fifth of thair det
comes from the sap
calected from drifing
tiny holes in trees,

Look for ther cup-shapad
nests attached to bridges,
canyon wals, and wels,

These desert dwellers
buld round nests
Covered with tharns
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N\ Y- THOATED
. HUHHrhEEJEﬂ

Dlﬂ’?"l:'i s winter migrations ". YEU.W THRU'HTED
to Central America. it may HHE.H.EF\

;Li:’;ﬁr;:ifmm itor Althougn it nests high in the
s canopy of Swamp or pne forests,
tnis lovely bird isvt shy of humans.

SCARIET
TANAGER

They provide an
mpartant service to
the oaks they call
Mome by eating
damagng caterpllars
and hagtles.

CANAA
7= WARBLER

This-small songhird nests near
the ground in decaying logs.

MOUNTAIN CHICKADEE

Mated pars of chickadees
B may join forest flocks
~ Containing severd different
spapies of smal birds

To4



FLORIDA
_J(RUB

Flocks have been
gnawn to line up
on a branch and
pass berries
down the line

beak to beak
A until every bird
: % has been fed,
CEDAR :
crub jays have
| HMH[NG cooperative famlies n

which fledglings stay with: NN
their parents, helping !
feed and tend to

subsequent hatchings.

TE-BREASTED
M THATCH
This 15 ane of the

oréy birds to descend
traes headfirst.

sfmaﬁ-wf _

H-TEMLH It gives a loud
= ciattering call before <

diving headsicst into

7 The male performs a ;#,:;ff;ﬂws "

mumber of acrobatic

mig-air" somersaults in

its courtship diaplay
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This bird has a pouch beneath
1t5 tongue that can hold w to - SEEEEE
150 pine seeds. its primary food il
BROWN- CAFPED

ROSY FINCH

Finches have a “bouncng
fight with bouts of flapping
Interspersed with swooping
glides with closed wings

000D

Cricles weave dstinctive nests shaped Tke
degp purses hangng from branches.

L

> BLACK-AND-
. cRuT WHITE WARBLER

During the braeding
fﬁﬂl I IED' seasan, malg warblers
have much more
- FLicA [CRER gstentatious dlumage than
o Flycatchers prefer to temales, but they revert to

e e &b tolors In the fall

nmgs bt may Substitute
strips of plastic bags
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MOUNTAIN
Ew‘EEmD This wren obtaing al the hiquid it

W/ Flercely protective. a blugbird may needs from its diet of nsects. with
hurkar down 1 its nest even when some seeds, fruit, and small restiies
ApOrpached by humans

GILA
WOODPECKER

Ahandaned nest
CanEEs In
Saguarg cacti
become hame ta
rats snakes, and
other animas.

CTELLERS JAY

WNorth Americas largest
Yy 550 the noisiest,
with an ensrgetic
common call Shaack!
Shaack! Shaackl

ERIDLED Titmice tend to perfarm
USE acrobates whie feeding flppmg
TiTHo swingng.and hanging upside cown

To7
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By sovy £

BEAUTUTIFUOL
FEATHERS

NORTHERN

AMERICAN

INORTHERN (ESTREL

HHEKER II | |

SlL RING-NECKED

¥ PHEASANT WESTERN

BLUEBIRD
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SIROCALLS,

reperteriek that | . fime., can form dffered
"daledtt " wihin 8 A
"but'l'D ’

pt
fove Vg
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ﬂge;rmany-
germﬂn y-

g‘ﬂrmﬂny"

7



A VABRIETY
3 oF NEsTS %
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AWAS RUMHINGBRD

A madle ol dfems-
Mctfsmfmfin(of
mfiwﬂdé&

GREATER
BLACKBACKED
W
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LAVCHING GuL
Mye»f in beadk armesd
ST e
:J chaks foed i Y




CANADA Ut
WARBLER HF?”CH
[ASTERN

uth

_ CALIFORN

N\ CACTUS
AMERCAN VRN
GOLDEN PLOVER
&Y\
{{JHH‘JN ORIOLE gyt
GRACKLE -

.‘ | J Ly
— NORTHERN  (EDAR
K
i Sy CRONAL i
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0

CAPE MAY
WARBLER %&‘ﬁ%ﬂ' | DICKCISSEL

FLYCATCHER
GLOSSY
IBIS

L BLACK-
5/ BRLED

ploveR  ROSEATE

SPODNBILL

BLACK
SKIMMER

COMNON LOON
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INTRIGUING BIRD
S BETAVIORSE

Most bird species breed in the soring,
with males displaying courtship behavior
such as speciakzed Songs. dances, or
acrchatic flights. Females select males
that demonstrate ther health and
vigor in these dsplays. thereby ensuring
nealthy offspring

Both male and female birds have a single
opening Called a choaca that is used for
both waste excretion and reproduction

| Males store sperm n their cloaca until 3

| temale becomes recentive. When mating
occurs, the male typicaly balances on the
back of the hunching female and arches
his body 5o his cloaca can rub against hers,
Mating may take only 3 second or two but
i5 often repeated
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Birds clean, realign. protect. repair, and
waterproaf their feathers by preening,
Most birds gather ol from a spacial gland
near ther tails and spread it over every
feather with their beaks heads, and feet.
Birds may preen for severd hours par day.

Birds clean ther feathers and disiadge
parasites by bathing in efther pocls of
water or shalow depressions of dust.

Several species of birds wil lie near
anthills with their wings soread
dlowing the ants to infiltrate ther
feathers, The ants leave traces of
formic acid. which repels parasites Some species of finch use twigs to gather
rsects from holes in logs or tree trumks.
Crows alse do ths. and some have learned
to open ruts by droppng them in front of
moving cars. Herons have been chserved
using bread. left by humans feeding dudks
as haft for fish

Teets

179



3 BIRDS OF PREY %

rurvts small mammals
from the ar or from
rign perches like trees

builds massive nests made of
sticks, often found near water
where it hunts for fish

nas been recorded dving at
aver 250 miles per hour
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mnts from the ground for =

gophers, mice, and even G{IDEN EAGLE

grasshoppers powerful enough to hunt young deer
S and other Large mammals

NORTHERN HARRIER

atso caled the marsh hawk,
budds nests on the ground

S AMERION KESTREL
B OE b hovers above smal

181









BIG ! BIRDS

ey With 3 ten-toot wngsean. this

fﬂ[jfﬂﬁwﬂ fﬂH{E‘E _ is the largest North American
land bird, An erdangered

specied there are only a few
hundred re-introduced birds
TIRK Er VULTVRE living in the wik
A master of glidng with 3
sis-foot wingsean, wiltures
s 3 keen ense of smel
ta find their primary food: s HHHQHN{; Cﬁ‘?-"'".rfr
rottng carcasses ;

The tallest North
American bird. the
whooping crane is
named for s unigue
cdl Fewer than 500
reman n the wio,

These brds can lve wp to
forty years. Ther pink
Color comes from
pigments in the brine
shrirrp they eat
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RINGED
KINGFITHER,

SN 171

RUBY-THROATED
. HUMMNGERD
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WATER BIRDS }’*

1 Lows-BILD
L

(YSTEREATLHER




—

L

/; b ROSEATE
L] SPOONBILL

COMSRGR  — -
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CHAPTER 7




3 WATER BODIES £

Ceeor

massive bodies of
salt water that
cover nearly
two-thirds of the
earth's surface

a large ocean inlet

Jea

3 large body of salt
water that is smaller
than an ocean and
sometimes bordered
by Land

190




abroad sea ilet
partiaky surrounded
by land

Sl Bl

rocky satwater
share poals that
become separate
from the acean
during low tide
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3 wetland with
herbaceous plart i
life but no trees

192



waterway that
flows toward
anotner body
of water

f#ww

2 smal to medmm
bady of flawing
water held
hetween banks
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ECOSYSTEM OF A POND

The rich array of life in a
pord ecosystem can be
classified imto three groups:
PROCUCERS. CONSUMERS.
and DECOMPOSERS,

Flants are the prmary
FRODUCERS in ponds and
regeive ensrgy from

the sum

DUCKWEED
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A FEW FRESEWATER FIsSH

196



fve near shore in weedy areas. feed an insects

YELLOW PERGH ot 5, s o st
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In freshwater rvers in H LEVIN L 4 %

the autumn, femae

saimon dig holes. or b to 12 weeks aber, s I
redds with their tals the eggs hatch and tiny oy

in gravelty river beds safmon, cafled alewn )

to lay egas Male ermerge; Alevin hide in Once the yaolk sacs
salmaon denost their the gravel and feed e Consumed, young
sperm. calied milt, aver from attached yok saman, now called
the eggs. sacs for some wesks fry. emerge and

begin eating tiny
Fver teorates and
even the carcasses
of dead adult samon




FARK
Parr are samon over | year old
but not yet adult, They stay in
fresn water for 110 3 years Salmon undergo a development
feeding on nsects transition called smolting that

allows ther 1o live in
st water, smolt thien leave the
rivers for the apen oCean

ADULT In the apen ocean, adut salmen feed on fish and grow in size for
1 to 4 years before returning to their native rivers,

SPAWNING
ADULT

Adults return to the site of ther hirth to spawn. undergoing physca
transformation to readapt to fresh wateér. Ther silvery bodies darken as
they expend energy to produce eggs and milt. Soon after spawning. adut
samon ge. creating a rich source of food for many other animals. inchding
trelr Tuture of fspring.
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3 WATER BUGs#

/ WHtx SRR
undece of Hu velin:

200



CRANEFLY
Some adulle kout
sich A obed
e (Jo-45 dape)
Hhal Thaeg never’ eak

IREDACEOUS  Humars st i bt 4
DIVING o euntiies ks Mewic®] ¢ \

|_ L"'f.ll'ﬂd-w‘, {xthd'.l, M,Mo{ . Va
BEETLE G, (P
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Falowng loud and elaborate courtship
displays in the spring. frogs mate n the
water n an embrace cabed amplexus

that may last several days Female frogs lay
sticky dusters of

£ggs n calm water.

: Tadpoles emerge after
At 12 weeks, froglets have jr week or two.
ahsirbad = bt 3 st ot ? ¢
their tals.
’ Tadpales have
rudmentary s, They
may stick themselves to

plants until they are ot
strong encugh to swim @

B weeks: ok they lock ke a"‘j*‘?“am?dq*-

tiry frogs with long tails,

From & to 9 weeks after

hatching, arms and legs grow
elbows-first from the
tadpoles sides.
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BT ANTASTIC SALTWATER FISH 8£

COPPERBAND BUTIERELY fISH
.. Thedark eye-spot on the dorsa
fin confuses predators who can't
tel which way the fish wil swim.

STADEFISH

¥ eung fish are al black
and sometimes float on
their sides to disguise
themsehves as debris

\ DWARF SEAHORSE

These are the owest moving fish
i {about five feet per howr) Maes
% carry the develoning offspring in a

=% pouch throuh gestation
PIPEFISH

Relatives to the seanorse.
these are long. slow-maving
fish ard usualy only use
thei dorsel tin to swim

._""'—|_|_ —
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WF FER FISH U”FHTFD)

They ingest water to make
themselves into a big spiny
+o ward off predators,

. Tl"is calorful fish has
a beaklike mouth to
scrape up the dgas
and corrd that form
part of Hs det,

RLUEBANDED GOBI
These fish are able to change

sex dapending on the need
within their school
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e

ANATOMY OF A JELLYFISH

- umbrefa- that confracts and water from
1 bell ﬂmwﬂyﬁmﬁm wadﬂwielyfﬁam'

canal -a series of tubes that nn the bel to dstribute nutrients throaghaut
2 ﬂihﬂyhmﬂwentmdgmtn

3. eyesPot - icht-serstive spots on the rm of the bel
4 tentacle - wed for touching
5. oral arm -injects the prey with wenom

6. mouth — ey goss through here 1o the gastric cavity
7 gnnad = raproductive organs that produce soerm andor agg cels
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LION'S MANE

This is the largest known
species, with tertaches a5
ang as 100 feet

MOON
JELLYFISH

They tend to stay close
to the surface of the
water, making them
easy prey for large fish,
turthes. and e
atcasiond marme bird,

ATLANTIC

A NETTLE
Untke other

species ot -
felytish who dnly

eat plankton, sea

e %

been to .
i PORTUBESE

reond - TINGERIR PSR

woems, and

mosqwtolarvae  Thisisrot a jlyiish Y S
by stingng hem byt a sishorophone, 10 a5
with their an organism made AR R
powerful yerom up of mary iy h S
: o 2 i Al
highly speciafized Fadiay
e - minite: indrviduals rakih
U0 FRESHIWATER called zooids AN
 These tiny iellyfish (1 P s
inch bigl can be foung ; i "':'=.".‘
in akmost every state R
in America and almest A\

eyery continent
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DUNGENESS CRAB

After locating mates with the
help of pheromones. males
attach themselves to females
for several days before mating

éﬁﬁHﬂﬂ
LUE (RAB
Females orly mate once s
n ther lifetimes. storing
sperm far several

subsegquent broods of up
to two milion eggs each

HORSESHOE
CRAB
They are mare closely
related to arachnids fke
sorpicns and spiders than
true crabs and can regrow



HERMIT

5 (RAB
=) They must find 2
= X rew shell as they o
: grow and often o g
WIJSSE L"i take the shell of a
themszhye begger hermit crab
m:ta{;f Pocks ﬁth-ss:rumq that has vacated its
byssal threads These ghuey shell for another.
threads are being researched for

surgical and industrial applications,

GEODUC
The largest burrowing clam in the world
tan be longer than three feet and weigh
mare than two pounds, It can fve

UYEIER bundreds of WESTS.

[ the many different species
of oysters. chly a few produce
commercial-grade pearls.

SKATE £66 CASE
These often wash up on the
share after the fish has.
hatched out.
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2 SOME SEAWEED Y
GINT KELP

can grow e to a coupe of
feet per day until it is more
than 100 feet long

SU[:R WRACK
preters hatitats

protected from
heavy Surf
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DULSE

commman an the shargine of
the North Atlantic: nutritioss
and sometimes usad in place
of flavor enhancers ke
MG in recipes

SEA
LETIVCE

= highly edile and
rich in protein
and iron

ROCKWEED =L N
istoricaly ' o Y

mpartant source

hosts dozens of species of

%— sea creatures and thrives in
\—\ rough coastal waters
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HARVESTING, PROCESSING,
AND EATING SEAWEED

Seweed i5 a superfood. It contains cakium potassom vitamns A and C and
large amounts of beneficial indre. In some places. seaweed harvesting is
limited by law to certain times of year and you may need a permit or kcense
Learn how to positively identify useful species ana only colflect from places
with clean water,

Harvesting seaweed is far easier
during low tide. Consuft offiaal e
tables for your area

Cut & few seaweed leaves from
each main stak with heavy-duty
scissors, without puling the entire
plart out of its mooring. Only
harvest actively growing seaweed
and avoid seaweed that has been
washed up on shore since it can be
hard to tell how old it is (though
okd seaweed is a great sol
amendment for your vegetable or
flower gardenl.

Dry seaweed for a few hours on clean flat surfaces in ful sun A food
dehydrator alse works well Store in airtight jars or bags.

Fresh seaweed is delicious with cucumbers. sesame seeds. and rice vinegar,
Add dried seaweed to soups. salads, and even tral mix,
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A NOTE ABOUT
CONSERVATION

Al parts of the natural world are intimately connected, Small changes to
any part of an ecosystem can have profound effects on the health and
biodiversty of an entire regon

Thaugh nature is incredbly resiiertt and adaptablle, it is clear that we are in
the matst of a period of widespread extinction of species. Most of our
naturd haortats are threatened by human encroachment. The conservation
of expanies of pristine forests. oceans, wetlands. and grassiands i5 crucial
far the survival of threatened speces and the future health of our planet




Your personal commitments to protect widerness and kit wasteful
consumption can make a difference Help protect the earths biodiversty
and learn mare by checking out your local conservation organizations or
the Wildife Conservation Society, the Center for Biological Diversity, the
Canservation Fund Earthworks the Sierra Cub Foundation, and the
Leagee of Conservation Voters Education Fund

Me malfen whmr.jm,&i&;w»wéﬂ
fhe nafwre rear yow om a consoiantious Wiy,
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Hiley, wha is amazingly patient. thoughtfd and corsistently a pleasura to
work with. Thanks to Deborah Samuth for aways belevng in-my endeavors
ard heing an encouragng voice. Alethea Morrison for her contnued deagn
eipertise. ard the rest of the very kind Storey team Al special tharks to
Pam Thompson for al the bl braraiorming seisions

Thark you to mry friend and partner on the book, Jobn who arewided such
great ideas and intriqung facts He rased the bar with his knowledge.
résearch and wel-orafted words
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