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hey! 
Did you 
hear 

that?!

Oooo...
Sounds like 

they’re making 
pancakes for 
breakfast!
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I can 
hear them 
breaking 

some 
eggs...

stirring 
in milk, 
butter, 

and 
flour...

...opening 
a bottle 

of...
Grrrr...
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They must 
be using 
artificial 

maple syrup.

Nooooooooo!
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what 
the?!...
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CRASH!

sorry  
about that. 
as a maple 

tree i’m 
passionate 
about real 

maple  
syrup!

GASP! you don’t 
know about 

maple syrup?!

Real 
maple 
syrup?

what’s 
that?

let me 
tell 
you a 

story...

can i 
eat my 

pancakes 
while you 

talk?

no, 
there’s 
glass 

on them,

besides, 
you 

covered 
them 

with fake 
maple 
syrup.

in special 
parts of 

the world, 
the freezing 
nights and 

warmer days 
of late winter, 

cause sap 
to flow.

s
ap

s
ap

s
a

p

water in ground

mixes with 

sugar in roo
ts
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if a tree has a broken 
branch or damage from 
a winter storm, sap will 

flow out.

Over a few 
hours it 
would form 
a “sapsicle” 
of sugar.

Thousands of years ago 
Native Americans, who are 
astute observers of their 
environment, noticed this.

YUM!
this is 

incredible!

Should I 
go tell 

the village 
and be a 
hero?...

...or 
just eat 

it all 
myself!?

and then 
something amazing 

began to happen.

people 
began to 
innovate!

The native americans 
started it off when they 
made slashing diagonal 
cuts in maple trees; in a 
way recreating winter 

damage on a tree.
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when europeans came to 
the new world, the native 

americans shared the 
maple secret.

well someone 
forgot to pack 

the sugar!

could 
we 

borrow 
a cup?

the settlers innovated 
too! They used drills to 
bore holes in the trees, 
used “spiles” to channel 
the sap, and buckets to 

collect it in.

knowing what they read 
about processing sugar 

cane in the caribbean, 
they boiled the sap in 

large kettles.

the heat of the 
fire boils the sap. 

The water molecules float 
away as steam. 

The sugar molecules stay 
behind in the kettle.

go ahead!
i’ll just 

stay behind 
with the 

other sugar 
molecules...

sugar 
molecule

water 
molecules
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but it’s a lot of work 
to chop all the firewood 

needed to fuel the fire that 
boils the sap.

it’s a lot of work 
to tap the trees and 

collect the sap.

and it takes a lot of TIME to boil down the sap. 
Plenty of time to let the gears in your head turn 

and ponder: “there must be a better way!”

if i make 
just one 

little 
change....
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Thus began the noble  
tradition of innovation!

I made 
cuts 
in the 

trees to 
increase 

sap 
flow!

I used 
an auger 
to drill 
holes!

I used 
an iron 

kettle to 
boil the 

sap.

i made 
spiles 
out of 

elderberry 
branches!

MY idea 
to use 

buckets 
to 

collect 
the sap.

I used 
a yoke 

to make 
collecting 

sap 
easier!
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built a 
shed 

around my 
firepit and 
kettles!

Used a 
woodstove 

rather 
than a 
firepit

creaTed 
a flat pan 

rather 
than a 
kettle. 
Added 

channels 
too!

Extended 
the wood 
stove by 
adding an 

“arch”

Used 
metal 
spiles 

and metal 
buckets.
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Hitched 
oxen to 
pull a 

sled as I 
collect 
my sap.

yeah, 
thanks.

...and i 
used a 

blower 
to make 
my fire 
burn 

hotter.

i filtered 
syrup 

through 
wool 

filters.

i used 
tested 

forestry 
techniques 
to improve 
the health 

of my 
sugarbush

wool 
syrup 

filters

think we’re done?
not quite! I wasn’t kidding 
that there have been a lot 
of innovations. Turn the page 
and we’re almost done!
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developed 
a syrup 

hydrometer 
to precisely 

measure 
the sugar 
content in 
my syrup.

introduced 
plastic 

blue tubing 
to replace 

buckets.

Now the 
sap flows 
right into 

my storage 
tanks!

engineered 
reverse 

osmosis to 
concentrate 

my sap!

figured 
out how 
to tap 
young 
maple 
tree 

saplings. 

Really!

There are over  
500 years of 
innovation,  
ingenuity, 
and science 
in every 
bottle!
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and the 
innovations 
continues!

every year it 
seems there’s a 

new tweak!

One day you’ll tell your 
grandkids how sugaring 

was done in the “old 
days”,,,

all these 
innovations 
show how 

much we use 
science to 
understand 
nature and 

trees.

in the late winter, 
the sugarmaker 
taps the trees.
the tap holes are 
pencil-thin.
Reasearch found 
that smaller holes 
heal better and 
gave just as much 
sap as bigger 
holes.

I think you 
overdid it.

in our day 
nobody used 
an iphone to 

boil sap!
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generally no 
more than two 
taps per tree. 
Scientists found 
that having 3, 4, 
5, or 6 taps did 
not give so much 
more sap.
Two is enough.

this is 
absurd.

sap runs out of the tap (or 
spile) into either a bucket 
or into 3/4” blue tubing.

these 
lateral 
tubes 

carry all 
the drips 

of sap 
into a 

mainline.

soon a river of sap is flowing 
out of the sugarbush.

each sugarmaker designs a system 
that works best for them.

my mainline 
flows 

directly 
into my 

sugarhouse!

i use giant 
collect tanks 
and then truck 
the sap to my 
sugarhouse.

I didn’t 
think that 

far in 
advance...
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most sugarmakers 
also use a 
compressor, or pump, 
to create a negative 
pressure in the tubes. 
The vacuum systems 
improve sap flow 
especially when the 
freeze/thaw conditions 
aren’t optimal.

it’s really 
good for red 
maples which 
can be stingy 
with their sap 

flow.

I 
heard 
that!!

hmmmm...

2%

sap out a tree 
is mostly water. 
usually there’s 
only 2-4% sugar. 
That’s not much. 
That’s why it can 
take almost 44 
gallons to make 
a gallon of syrup.

running the sap through a 
reverse osmosis machine 
removes a lot of water,  
but not the sugar. 
with a more concentrated 
sap (at 10% suppose), we 
need only 8.5 gallons to 
make a gallon of syrup.
An R.O. (reverse  
osmosis) machine  
makes the  
process so  
much more  
efficient.

sap hydrometer 
(measures 

the amount of 
sugar)

OK!...

10%
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next the sap is boiled in the 
evaporator...
evaporators were invented in 1858. 
Today they have a lot more moving 
parts, but here’s the basic idea.

steam
100% 
water

the sap is as 
clear 

as water 
(2% sugar, 
98% water)

cold sap 
enters 

here
sap moves 

through the 
channels 

as water is 
removed.

channel cut

flu pan

syrup pan

super-
insulated 

firebox

fire

syrup bucket

syrup! (66% 
sugar, 34% 

water)

spigot

after moving through 
the flu pan, the near-
syrup goes into the 

syrup pan

the arch

channel cutthe sides are high, 
but the sap is kept at 
only an inch deep. The 
low level boils more 

effienctly and the 
high sides keep the 

splatter in.

flu, or 
smoke 
stack 
(a.k.a. 

“stack”)

thermometer
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sap acts like 
water (after 
all it is 98% 

water). it 
boils at 212˚ 

degrees 
farenheit.

even if i put my 
evaporator over a 
volcano, the water 

would not get 
hotter than 212 

degrees.

why?
because 
at 212˚, it 
becomes 

vapor!

but as the sap slowly 
becomes syrup, it acts 
differently. syrup (and all 
it’s sugar) can get hotter 
than 212˚F.
when it hits 7 degrees over 
boiling, it’s syrup!
that’s why sugarmakers 
use a thermometer to 
gauge when they have syrup.

when it’s at syrup stage, 
the sugarmaker slowly 

pours off the syrup.
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next the syrup is filtered 
and then graded by 
Translucency (that means 
held up to sunlight to see 
how clear it is).

there are five grades of 
maple syrup:

Grade A golden color  
delicate taste

Grade A amber color  
rich taste

Grade A dark color  
robust taste

Grade A very dark color  
strong maple taste

processing grade

if a sugarmaker wants to, 
they can remove all the 
water out of the syrup 
causing the sugar to 
crystalize into a giant 
block of sugar.

awesome!

different trees,  
different regions, and even 
different seasons affect 
the taste.
but all of it is delicious!

hmmmm... the terrior of 
the sugarbush created a 
sterling 2017 vintage...

OK, this 
is a little 
overboard.
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The syrup is then bottled.
using a finishing pan, the 
syrup is reheated to 180˚, 
poured into sterile 
bottles, and capped. This 
hot-packing kills any 
bacteria and keeps the 
syrup fresh and safe.

because the sap-collecting 
season is only a short 
five weeks, and it takes so 
much work to create syrup, 
maple sugar is expensive.

some sugarmakers have 
huge operations. they 
tap thousands of trees. 
other tap only tap a few 
hunfred, and many, just a 
few trees.

no matter the amount, 
it’s fun making an 
agricultural crop in 
late winter.

Could you 
hand me 
another 

log?

wintry 
landscape

sugarhouse

cupola
(with openings 
to vent steam)

billowing 
steam
(from 

boiling 
sap)stack

(smoke from 
firebox)
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enjoy 
every 
drop!

good bye!

hey! aren’t you 
going to fix 

the window??...

so remember:

There are over  
500 years of  
innovation, ingenuity,  
and science in every  
bottle!
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