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About the Artist:

Kristy Garcia grew up on the coast in Rockland, Maine,
where she grew to love the outdoors. She attended the
Maine School of Science and Mathematics in northern
Maine and then continued her passion for science at
Allegheny College. As a student and artist she esteemed
to bridge comics and science to inspire other nature
explorers to learn more about the natural world around
them. In Northwest Pennsylvania she has combined her
experience as an Environmental Science major and Art
minor with other experiences at Allegheny to promote
the preservation of our natural resources.

In Cooperation With:

This comic was made possible by support from Creek
Connections. Founded in 1995, Creek Connections utilizes
citizen science to involve kids grades k-12 in water quality
analysis and watershed education. The group currently
serves as more than 40 different schools both in the U.S.
and abroad.

The comic has also been primarily supported by academic

fields at Allegheny. Many thanks to professors in the Art
and English departments which encouraged, critiqued, and
and improved the development of this comic.




CHAPTER 1



So this is my first year in
Middle School. The school
is new, but luckily my best
friend is in most of my classes. ..

Also, the schedule
is usually the same
so each day I'm
getting the hang
of it




This is Ms Baker

e call her the
“Mathinator” f

English with ' ||

Mr. Blue... = l Jl u z il
- L1
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UL IS AT T
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Then Science
With Mr. Walters. ..

" Ms. Byers Likes group work
for Social Studies




I walk home with Cassy
because we're in no rush to
get home.Usually Joey
misses the bus, so he comes
too. There's a great
shortcut on the trail
behind the school.




CJOEYD

SOMETIMES WE WOULD HAVE HICCUPS ALONG THE WAY..

.

ESPECTALLY WITH PRINCIPAL HIGGANS,
r
STOoP RUNNING! m SerIr our
‘ w . THAT GUM!

BUT FRIENDS MAKE IT WORTH WHILE....

"Goop News!
LAY WE HAVE
GUESTS!




IN STREAMS NEAR YOU!

Feature Creature!
Crawfish, Crawdad, Crayfish

Range: widely distributed but not often
found in the Rocky Mountain Region™ 7/
ood: herbivores carnivores,
detritivores, or omnivores Y
Life cycle: 10-150mm, hatch from~=>3 [ 2 : :
small eggs and molt several times § _/'\ it can go fishing for its prey

. . (food) without a fishing pole!
[
beiore looking like anaduic. A Instead, they just chill out on the

shore and dangle two legs in
the water. They wait to feel
ripples in the water to sense
where something has landed. Two
legs allows them to calculate
the direction as well as the distance
and size of the disturbance
in the water.

No Fishing
4 Pole Needed!

The fishing spider is so cool that

Fun Fact: These critters make great fishing bait,
not to mention taste delicious!
NOTE: These are not little lobsters, although, they
do look quite similar. Lobsters are typically
larger, and live in saltwater, unlike their small
crayfish friends who prefer freshwater.

WANTED!!
Pollution intolerant Creek Critters. If found,
record, leave undisturbed, and continue to
protect the stream. Be on the lookout for

uhh,
can | geta
ittle help?

"

the following creek critters: o }}e\& =
s Riffle Beetle i e A g
\“:F*\ Stoneflies o -
Caddisflies 4
Mayflies /
WOWw!
Dragonflies aren’t always cute.. Do You Have a

Infact! They're a little horrifying for a good Creek Advertisement?
part of their lives. These are the
life stages of this familiar macroinvertebrate: Send it to us, and maybe

A ,J"I ¥ 1 B .
N you'll be featured in the next
O ﬂé ”% issue of French Creek Mysteries!
AP :_—,"_\
Uy

SO ALWAYS BE ON THE LOOKOUT!







YEAR ROUND

AND THEN WE RECORD THE INFO
ALSO KNOWN AS PATA

BECAUSE IT HELPS US SEE —
THE PAST FRESENT AND FUTURE
OF THE STREAM'S HEALTH

CLass I'p LIKE YOU TO MEET TWO

CREEKERS FROM CREEK CONNECTIONS AT

ALLEGHENY COLLEGE. WE'RE GOING TO

HELP THEM DO SOME WATER TESTING
ON OUR STREAMY

‘LL SHOW YOU How TO PO
SOME CHEMICAL AND BIOLOGICAL
WATER TESTING

WE LOOK IN THE STREAM FOR CRITTERS
AND CHEMICAL ELEMENTS




THESE ARE THE TOOLS YOU'LL NEED

POLLUTION INTOLERANT

POLLUTION TOLERANT

We'll go into the stream with ne;s;/
and collect macroinvertebrates

——



Topay WE'LL BE LOOKING FOR MACROINVERTEBRATES,
CAN ANYONE GUESS WHAT THAT MEANS?

nﬂcRO INVERTEDRATES

R

“MACRO” MEANS BIG "Invertebrate” means that they
ENOUGH TO SEE WITH don't have an internal skeleton

YOUR EYES

Grow A
BackBONE!S

FILL THE TRAY WITH WATER, AND ROCKS AND LEAVES, THEN LOOK CLOSELY




YU'LL USE A PICHOTOMOUS KEY

: WHICH IS A CHART THAT
GIVES PESCRIPTIVE CHOICES THAT WILL
N\ NARROW DOWN WHAT KIND OF

YES MACROINVERTEBRATE YOU'RE LOOKING AT.

1 54 é\;hells 6
o

CAN YOU FIGURE OUT WHAT
THESE MACROINVERTEBRATES
ARE BY USING THE
DICHOTOMOUS KEY AT
THE BACK OF THIS COMIC?

ONCE WE COUNT UP THE MACROINVERTEBRATES, WE CAN SEE HOW
HEALTHY THE STREAM IS. LOTS OF POLLUTION
INTOLERANT MACROINVERTEBRATES MEANS THAT A STREAM
IS NOT POLLUTED, JUST LIKE THIS EXAMPLE BELOW

Pollution Tolerant slightly Tolerant










NEXT MONTH: CHEMICAL TESTING
UNTIL THEN,WE HEADPED BACK TO SCHOOL
FOR THE REST OF THE DAY

EVERYONE WAS STILL PRETTY EXCITED,
EVEN BY THE END OF THE pay




WE GOT ALL THE waAy TO THE BRIDGE
WHEN HE REALIZED HE
FORGOT HIS HOMEWORK THOUGH

So I waited while my friends
ran back to get it




~ Nor over -

THATS

| MORE LIKE IT...)
N, .../,-

i

ME? _

" WE MET EARLIER BUT
I NEVER HAD A CHANCE 0 |
INTRODUCE MYSELF 7




You can cALL
ME CRAYMOND

CaLL ME
Cray-zy!

T THOUGHT
MR. WALTERS

~ I LIKE THE ~

Name, I'LL
caLL you Bos!/
4~

CALLED you
8os...

~ Hex we'Re
B8ACK! WHAT'RE
You...D0ING?

AND THATS WHEN MY
FRIENDS GOT BACK

I MEAN, HOW DO YOU REALLY
EXPLAIN A TALKING CRAYFISH?



IN STREAMS NEAR YOU!

Feature Creature!
Whirligig Beetle SWAG

SOLD HERE

Range: Found in swamps, ponds, bogs, Iakes
streams, and rivers in North America .
Food: Scavengers for detritus

and dead critters

Life ecycle: 3-18mm, hatch from
eggs, grow from pupa stage to larva

Are you sick of your drab fashion?
Are you looking for some
unique jewelry? Well we
have some fine icing for you!

stage to adult stage. Our quality jewlery is made from

/ only the finest caddisflies. These
Fun Facts: When scared, these macroinvertebrates flies were home grown in Pennsylvania
release a chemical odor to ward of predators. People to create shells that make great
says it smells like apples. They also carry an air bubble accents for any outfit. These pieces
in their abdomen to use to breathe when underwater. come in a variety of shapes, sizes,

colors,and prices. They make great

Note: These critters recieve their name from their knac : ;
gifts for friends, too!

Jor swimming in cireles on the surface of the water,
although they can swim underwater, and sometimes

can fly.

Jobs Jobs Jobs
; Inquire at
Would you like a career whereyn.:)u would spend BugsyArt.com or give us a call at
most of your day in the creek like these kids? 1(800)555-BUGS
The following jobs might be right for you! i
- Fish and Boat Commission 1(800)555-2847.

- Biologist for the DEP or EPA
- Field Analyst or Technician

- Stream Surveyer

- Environmental Consultant

We can supply you with jewelry
quotes, or tours to meet our
caddisfly friends
hard at work.

Cﬂﬂ You Tf:'.U the Djﬁ(érence? MISSED AN ISSUE???

. We probable have it. Give your request
Pouch(or Tadp ole) Snail to your teacher or contact us at Creek

Opens to the left Connections. Wee located on
eats diatoms, Allegheny College’s campus.
. You can contact us by snailmail at:
detritus & Wendy Kedzierski

520 North Main St.

; ; algae
Gilled Snail - Meadiille, BA 16495
Opens to the I'Igh tside , or by the superweb at: creek@allegheny.edu

Be sure to leave your name, school, and

eats a‘]‘gae’ diatoms, & detritus grade and we'll get back to you ASAP.

S0 ALWAYS BE ON THE LOOKOUT!







Once a week
for the next month
we did Macro testing

with Mr. Walters

our class visits

though | \ l\ “i

’ i
But we didn't see ':i i
[ '\

Craymond during ) /



It took a while for
Craymond to warm up
to my friends,

We figured
it was a
trust thing....

-

You see,
the creek started

experiencing some
changes. ..



AN ODPD Foam
BEGAN TO GROW..

- DISSOLVED OXYGEN
- PHOSPHOROUS
- NITROGEN
\ - TOTAL PISSOLvEDP
i SOLIDS (ros)
W - TEMPERATURE
- PH
_ - ALKALINITY
FIRST NEAR - TURBIDITY

THEN THE
RIFFLES...

THEN
EVERYWHERE.

( FINALLY IT WAS TIME
Y FOR CREEK CONNECTIONS

Y 70 COME BACK. WE HOPED

THEY COULD HELP...

I WAS IN THE
DISSOLYED oXYGEN
GROUP




| CRITTERS USE DISSOLVED

|  OxyGen 1o 8reEaTHE. B

SOME USE A SNORKLE
TO GET AIR

CRAYMOND
, VAN AR R NOTICED SOME
SOMETIMES THROUGH YN /\X )\ N\ h CHANGES TOO
/ GILLS NEAR THEIR -' N\ AW\ IV N
| HEAD, OR NEAR THEIR LEGS

WEREN'T TOLERNAT
OF POLLUTION
WERE DPISAFFPEARING

WE AVERAGE OUR RESULTS
FROM A AND B. THEN
WE SHARED RESULTS.

DPISSOLVED OXYGEN IS JUST OXYGEN
IN THE WATER NOT ATTACHED TO WATER
MOLECULES. THIS IS JUST LIKE THE
FIZZY PART OF SODA




MANY THINGS MR. WALTERS AND THE CREEKERS

EFFECT DISSOLVED EXPLAINED TOTAL PISSOLYED
SOLIDS. THEY ARE SOLIDPS THAT

OXYGEN ARE IN WATER BUT CAN'T JUST

B8E FILTERED OUT

DEAD GRASS AND LEAVES CAN BECOME
PISSOLYED IN THE WATER WHEN THEY
DECAY.

NUTRENTS, ROCKS AND DIRT
CAN PISSOLYE INTO WATER TQO

o RO JUST LIKE TDS, FOAM CAN BE CAUSED BY NATURAL REASONS
% W TR OR BY HUMANS. YOU'LL HAYE TO KEEP AN EYE ON IT.



THAT DAY ON OUR WALK HOME...

WE JUST LEARNED
THAT LEAVES CAN
EFFECT THE LEVELS OF
PISSOLYVED
OXYGEN AND TDS.

WE NOTICED THAT PEOPLE WERE
DUMPING THEIR LEAVES INTO THE GULLY AND CREEK

BUT THERE ARE
ALWAYS LEAVES...

AND SOMEONE HAD CUT
A LOT OF THE PLANTS ON SHORE

MAYBE THIS PERSON

CUT ALL THE PLANTS
POWN, WHICH LETS
NUTRIENTS FLOW
INTO THE STREAM.




I READ THESE ARE
CALLED STORMWATER
PIPES THEY COLLECT
WATER FROM OUR
ROOFS, DRIVEWAYS,
ETC, AND BRING
THEM TO STREAMS

IT DRAINS
STRAIGHT
INTO THE CREEK

-

BUT CRAYMOND SHOWED US
THAT THESE PIPES ARE COMMON



WE askep

. MR WALTERS WHICH
COULD BE THE CAUSE

OF THE FOAM, BUT HE
WAS BUSY GRAPING

EVEN ALL OF
OUR BOOKS COULDN'T
HELP

MEANWHILE,
THE FOAM KEPT
GETTING WORSE



WITH MORE
WATER TESTING

DPISSOLVED
OXYGEN LEYELS GOT
LOWER AND

TPS GOT HIGHER




THATS WHEN [EACH PROBLEM WaS STACKING

IT HIT MES

VEGETATION

SEDIMENT
AND NUTRIENT
RUNOFF

UP THEY WERE SMALL
AND NORMAL
ON THEIR
OWN, 8UT
TOGETHER THEY
MAPE A

WE BRAINSTORMED...

THE PIPE?

DPEAD LEAVES
FROM FALL




HE HAD NEVER THOUGHT

- OF THAT BEFORE, SO HE
WE TOLD MR. WALTERS HELPED US SHARE OUR IDEA




WE EVEN GOT HELP
RUNNING CHEMICAL TESTS

l'|

N\

s\

AND THIS MADE THE
NEWS EVERYWHERE

W




IN STREAMS NEAR YOU!

Feature Creature! =
Stoneflies S b
< &€ &

Range: cooler temperate parts of the world
most nymphs develop in cool, well-oxygenated
water and do not tolerate pollution;

Life cycle: Life cycle: females deposit several egg
masses, which together may total more than
1,000 eggs. Nymphs require one to three years
to mature; full-grown nymphs leave the water,
cling to shoreline vegetation and debris, and molt
into the adult stage

Food: Nymphs feed on algae, diatoms, mosses,
and immature aquatic invertebrates

Fun Fact: Stoneflies do pushups to rush water
over thetr gills so they can breathe. Also once
they become adults they don't eat food!

Recognize Us?
We are a flies that you might see during the
summer time. We think you're awfully sweet,
and wouldn’t mind a bite. Don’t worry though,
4 when you find us in the creek, we won't
\ have grown our chompers yet...

ey

EX We make great food for other

Horsefly Larva

EEEEK!

These guys aren’t just from a horror film,
they’re in creeks and streams all
around North America!

Meet the hellgrammite (larva)

and dobson fly (adult):

., macroinvertebrates and animals. %
\

Blackfly Larva

Did You Know?

Not all species of leeches are
“blood suckers”, and
some leeches even just
settle with eating other
leeches instead.

Also! Leeches are used for
some medical practices, such as
to help with skin
grafts for burn victims.

You're
welcome!

Do You Have a
Creek Advertisement?

Send it to us, and maybe
you'll be featured in the next
issue of French Creek Mysteries!

SO ALWAYS BE ON THE LOOKOUT!







WITH OUR CHEMICAL
TESTS WE DISCOVERED
THE SOURCE OF THE
OF POLLUTION. A HOUS
NEAR THE SCHOOL

CRAYMONPD
EVEN GOT TO

I GUESS PRINCIML HIGGINS
WON'T BE DUMPING CHEMICALS
IN THE STORMDRAIN AGAIN SOON.

D TAKE TO THE
COMMUNITY
COMPOST




WE CONTINUED TO PO OUR WATER TESTING, WHEN ONE DAY..

warr! THE
705 IS
HIGH AGAINY

IT CAN'T BE THE
SAME PROBLEMS!
EVERYTHING IS
FROZEN!







—nﬂﬁ to Macroinvertebrate Life in the River (Sizes of illustrations are not proportional.)
| ]

Shells No Shells
: |
I ! 1
Single Shell Double Shell _
i 1 | No Legs
! ! | [ 1 legs |
splral, spira, coical  smoll, whitish, {arge, 2 to 8 inches, _ | 1
opening an ieft  apening on right tan ar brown dirk-colored Worm-Like Microscopic
: With Tentacles, 1
Brushes or “Tails" _ T ! _ Lo ol L.
Suckers, expands  redaish brown, Eﬁﬁ an g drown, - body with bistles, - distinet head, sl hair-ike,
_ and confracts, body  seqmented body lang g sarckers red, greenar  swims in 3" shape
I T T T T T ] seqmented P not segmented b, bwists

Tong breathing ER@R_ smooth, “siff”  lavge, qrey with  white orgrey E_g biwck, atfaches o
f

Orb Snail small head tenitacles  with tentacles hord suirfioces

Bristle Midge Lava yomatode or

Pouch i
Snail Gilled Snail il et
K2 @ Q Worm Threadworm
Cam f P w Flatworm or =.PJ¢¢_.__—=*
Water Snipe Midge Pupa  gjaqy m____ .—___._...-..._.m:w_z Planaria u
Rattailed  Flylarva =.ﬁh“= o..s 5 aﬂﬁ“: ewgﬁm sk

Maggot
@. " seedand R

Clam Shrimp ~ Water Flea

! I 1 dops or
.SJWGH Four Pairs of Legs Three 1m___.u of Legs nwu__m_.!_ oF Raphnia
I | I 1
shrimp-fike, wilks 0 tiny, aften TS an Wings
i on side battodn brigferfy colored by of water 1
[ 1
AN ,‘.. F ) , | Beetle-Like, Wings Hard Leathery Wings
! y | |
s : Mite I T I T 1 T T I T T
% B Fishing small, crwls swimsmoving  bocklegs moveat  swimson  “Crawds” hrough tan, fives om dark, ﬁ&%ﬁ%ﬁsﬁ swims on back,  swims ight-side-up,  fong breathing fube,
. mE._, or Spider an battom __...Efu %E%__m. s tine suirfiace witer, _E_.z.n surfice lives on surface bk white back black graiping front legs
Amphipod No Wings
Aquatic
wei____—%_ or % \% ,___,
Iso b
Riffle uB:o { \, ﬁ Water Boatman
Predaceous Q.us_r..u | : Backswimmer
Eu-m__ Diving Beetle —s_%_u Water Beetle Marsh Water Giant Water
Treader Strider Bug
wea..um
T T _
Ho Obvious "Tails" One or Two “Tails” Three "Tails”
[ T T I : T I 1 [ _ ] : T | | [ f . T 1 ___
Brown, leatherfike, nd  suction farge b s i <t lives in sick dork heod, smoll,  lovge mouth pares, “tails” o fargils  hangs fram srfce, fong “taits,” g long “totts,” la ke “tais,” Water
u._.”g.ﬂ%rE_“aé v_u.x_.%mmmau: o _,#En. :Emm___.ﬂw:._ ﬂ.ﬁgﬁﬁ EHﬁMuan ‘ﬂh__% ..n_.__gam ﬂ? “spines” on side ._,_..__m__nwgﬁ.sﬁ and stiff, Ew_m_ 3%‘3 H._w_w_._ﬁ.n___w_wah b_.»%aq___ﬂhh&% a“nag.‘%.& §ﬁ%ﬂ& Eh.w_ﬂgaameib Scorpion
C“shoped abdomen brush-fike tails antennas ; | ‘Ranatra’
™ - s 77 S S .
9&#@.
Riffle Beetle lid A o
il o npﬂﬂm__..: Water 123. 9._.__3_. ) i (| | e
- Larva Alderfly Ma prodiid
Dragonfly Caddisfly larva  Dobsonfly Mayfly Larva e_ 2 82?&3& Mayfly Larva Eﬁw Damselfly Larva
larva Larva Larva Stonefly Whg oete

Larva



“THIS BOOK WAS THE MOST INSPIRING OF ANYTHING
I HAVE READ; IT CHANGED MY LIFE”

“I LAUGHED... I CRIED... ITS A MODPERN CLASSICI”

A Joy 1O READY YOu DON'T KNOW THE CREEK
IF YOU HAVEN'T READP THIS BOOK/!

ESSENTIAL REAPING. A WONDERFUL RESOURCE AND
A GREAT EDLICATIONAL TOOL.




