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UNDERSTANDING MODEL 2 IN
THE CARBON CYCLE POGIL
ACTIVITY

For  many students  in  high school  and
introductory  col lege  bio logy  or
environmental  science  courses,  the
POGIL (Process Oriented Guided Inquiry
Learning) activity on the carbon cycle is
a pivotal learning experience. Among the

various  models  presented  in  such
activities, Model 2 typically focuses on
the  dynamic  interactions  between
carbon reservoirs and the processes that
transfer  carbon  between  them.
Searching  for  Model  2  The  Carbon
Cycle  Pogil  Answers  is  common
among learners who want to verify their
understanding  or  work  through
challenging  concepts.  However,  rather
than simply providing answers, a deeper
comprehension  of  the  underlying
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processes will empower you to not only
complete the activity correctly but also
retain the knowledge for exams and real-
world applications.
This article explores the key components
typically found in Model 2 of a carbon
cycle POGIL, explains the biological and
geological  processes  depicted,  and
offers  a  framework  for  arriving  at  the
correct answers yourself. We will cover
carbon  reservoirs,  fluxes,  human
impacts,  and  the  importance  of  the
carbon  cycle  in  regulating  Earth's
climate.  By  the  end,  you  will  have  a
robust understanding that goes beyond
memorizing answers.

What Is POGIL
and Why Model 2
Matters
POGIL is a student-centered instructional
strategy where learners work in teams to
explore a model (diagram, data set, or
text) and answer guided questions. The
carbon  cycle  POGIL  typically  includes
several models. Model 1 often introduces
the basic components: carbon reservoirs
(atmosphere,  oceans,  land plants,  soil,
fossil fuels) and the arrows representing
processes. Model 2 The Carbon Cycle
Pogil  Answers  are  sought  after
because  this  model  usually  delves
deeper, showing quantitative data such
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as gigatons of carbon stored or annual
fluxes  between  reservoirs.  It  may  also
include  a  simplified  diagram of  the  rock
cycle  or  the  impact  of  burning  fossil
fuels.
Model  2  frequently  asks  students  to
calculate  net  changes,  identify  where
carbon  is  accumulating  or  being
released,  and  explain  which  processes
are  natural  versus  human-driven.  The
questions are designed to lead students
t o  d i s c o v e r  t h a t  h u m a n
activities—especially  combustion  of
fossil  fuels  and  deforestation—are
disrupting  the  balance,  leading  to
increased  atmospheric  CO2.

Key Carbon
Reservoirs in
Model 2
A  typical  Model  2  diagram  will  label
s e v e r a l  m a j o r  c a r b o n  s t o r e s .
Understanding  these  is  crucial  for
answering  POGIL  questions  correctly.
The  reservoirs  include:

Atmosphere: Contains carbon
primarily as carbon dioxide (CO2)
and methane (CH4). It is the
smallest but most dynamic
reservoir.
Oceans: The largest active
reservoir. Carbon exists as
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dissolved CO2, bicarbonate, and
carbonate ions. Phytoplankton
take up CO2 for photosynthesis.
Terrestrial Biosphere: Includes
all land plants, animals, and soil
organic matter. Forests are major
carbon sinks.
Fossil Fuels: Coal, oil, and
natural gas formed from ancient
organic matter. This reservoir is
being rapidly depleted by
extraction and combustion.
Lithosphere: Carbon in
sedimentary rocks like limestone
(CaCO3) and in fossil fuels. This is
the largest reservoir but
exchanges carbon very slowly.

In  Model  2,  you  might  see  numerical
values  for  each  reservoir ,  often

expressed in gigatons (Gt). For example,
the atmosphere might contain ~800 Gt
of  carbon,  while  the  ocean  contains
~38,000 Gt. The questions may ask you
to compare these numbers and infer why
even  a  small  increase  in  atmospheric
carbon has significant climate effects.

The Processes
That Move
Carbon
Every  arrow  in  Model  2  represents  a
flux—a  transfer  of  carbon  from  one
reservoir  to  another.  Knowing  these
processes  is  essential  for  answering
questions  like  “What  process  converts
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a tmospher i c  CO 2  i n to  o rgan i c
compounds?” or “Which flux is increased
by human activity?”

PHOTOSYNTHESIS AND
RESPIRATION

Plants, algae, and cyanobacteria perform
photosynthesis,  taking  CO2  from the
atmosphere (or dissolved in water) and
converting  it  into  glucose  and  other
organic molecules. This is a key process
that moves carbon from the atmosphere
to  the  biosphere.  Respiration  (both
plant and animal) releases CO2 back into
the  atmosphere  as  organisms  break
down  organic  compounds  for  energy.
Together,  these  two  processes  form a
b a l a n c e d  c y c l e  i n  n a t u r a l
ecosystems—but human actions disrupt

that balance.

DECOMPOSITION AND COMBUSTION

When organisms die, decomposition by
bacteria and fungi returns carbon to the
soil  and  atmosphere.  Over  millions  of
years,  partially  decomposed  organic
matter  can  become  fossi l  fuels.
Combustion  rapidly  releases  carbon
stored in fossil fuels and biomass (e.g.,
forest  fires,  burning  of  wood  or  crop
residues) back into the atmosphere as
CO2.  In Model 2, you may be asked to
c o m p a r e  t h e  r a t e s  o f  n a t u r a l
decomposition  versus  human-caused
combustion.

OCEAN EXCHANGE AND BIOLOGICAL
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PUMP

The  ocean  exchanges  CO2  with  the
atmosphere  through  diffusion.  Cold
water  can  dissolve  more  CO2;  warm
water  releases  it.  Additionally,  marine
organisms  build  shells  of  calcium
carbonate (CaCO3). When they die, their
shells sink and can become limestone.
This  biological  pump  moves  carbon
from  the  surface  ocean  to  deep
sediments.  Model  2  questions  often
explore  the  ro le  of  the  ocean  in
absorbing excess atmospheric CO2  and
the consequences (ocean acidification).

VOLCANISM AND WEATHERING

On  geological  timescales,  volcanic
eruptions release CO2  from the Earth’s
mant le .  Converse ly ,  chemica l

weathering  of  silicate  rocks  consumes
CO2  from  the  atmosphere.  These
processes  are  part  of  the  long-term
carbon cycle shown in some advanced
POGIL models. Though slower, they are
critical  for  regulating  climate  over
millions  of  years.

How to Approach
the Questions in
Model 2
When  you  search  for  Model  2  The
Carbon  Cycle  Pogil  Answers,  you
might hope for a completed answer key.
But a more valuable skill is learning how
to derive those answers yourself. Here is
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a step-by-step  approach  that  will  help
you tackle any such activity:

Examine the Model Carefully:1.
Note all reservoirs (boxes) and
fluxes (arrows). Look for numbers
indicating stocks (Gt C) and flows
(Gt C per year). A double-headed
arrow means exchange in both
directions.
Identify Natural vs.2.
Anthropogenic Fluxes: Often
Model 2 will label human impacts
separately, like “fossil fuel
burning” or “land use change”.
Highlight these.
Calculate Net Change: If the3.
model gives inflow and outflow for
a reservoir, subtract outflow from
inflow. A positive number means

carbon is accumulating (a sink);
negative means it’s decreasing (a
source). For example, if the
atmosphere receives 120 Gt from
respiration and loses 100 Gt to
photosynthesis, net gain is +20 Gt,
but then human emissions might
add another 10 Gt.
Answer Comparative4.
Questions: POGIL often asks
“Which reservoir is largest?” or
“Which flux is smallest?” Use the
numbers to support your answer.
For instance, the ocean is the
largest active carbon reservoir, but
the lithosphere (rocks) is the
largest overall.
Explain Cause and Effect:5.
Questions may ask why
atmospheric CO2 is rising even



8

8 Model 2 The Carbon Cycle Pogil Answers 2022-10-09

though natural fluxes are
balanced. The answer is that
human activities (combustion,
deforestation) add CO2 faster than
natural processes can remove it.
Connect to Real-World Issues:6.
Model 2 often concludes with
questions about climate change,
ocean acidification, or the carbon
footprint. Relate the fluxes you’ve
studied to these global problems.

Common
Questions and

Insightful
Answers
While  we  cannot  reproduce  an  entire
POGIL worksheet  due to  copyright,  we
can discuss typical  question types and
the  reasoning  behind  correct  answers.
This will help you validate your own work
without  needing  to  find  a  stolen  answer
key.

Question: “In Model 2, which
process removes the most CO2

from the atmosphere each year?”
Analysis: Look at the arrows
leaving the atmosphere.
Photosynthesis by land plants and
uptake by the ocean are the two
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main removal processes. In most
data sets, photosynthesis
(especially by forests) removes a
larger annual amount than ocean
diffusion. But check the numbers
in your specific model.
Question: “What is the net annual
change in atmospheric carbon? Is
the atmosphere a source or a
sink?”
Analysis: Add all inputs to the
atmosphere (respiration,
combustion, ocean outgassing,
etc.) and subtract all outputs
(photosynthesis, ocean uptake). If
inputs exceed outputs, the
atmosphere is a net source,
meaning atmospheric CO2

increases—which is what we
observe.

Question: “Describe how the
burning of fossil fuels disrupts the
carbon cycle.”
Analysis: Fossil fuels are the
result of millions of years of carbon
storage. Burning them releases
that carbon in a short time,
overwhelming the natural removal
processes. This adds a large, one-
way flux from the lithosphere to
the atmosphere, unbalancing the
cycle.
Question: “Explain two ways the
ocean helps regulate atmospheric
CO2.”
Analysis: (1) Direct absorption:
CO2 dissolves into surface waters.
(2) Biological pump: Phytoplankton
take up CO2 for photosynthesis;
when they die, some carbon sinks
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to the deep ocean, effectively
removing it from the atmosphere
for centuries.

The Role of
Human Activities
in Model 2
One of the key lessons in Model 2 is the
distinction between natural and human-
induced  fluxes.  Natural  fluxes
(photosynthesis,  respiration,  volcanic
eruptions) have been roughly balanced
for thousands of years. However, since
the Industrial Revolution, humans have
added carbon through:

Combustion of fossil fuels for
energy, transportation, and
industry.
Land use changes like
deforestation, which reduces the
planet’s ability to absorb CO2

through photosynthesis and also
releases stored carbon from soils
and trees.
Cement production, which
releases CO2 from limestone
during manufacturing.

In  Model  2,  you  may  see  a  separate
“human” arrow or a note indicating that
the  natural  fluxes  are  nearly  balanced,
but  the  additional  anthropogenic  flux  of
~10 Gt  per  year  is  entirely  new.  This
explains  why  atmospheric  CO2  has
increased  from  ~280  ppm  in  pre-
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industrial times to over 420 ppm today.

Why
Understanding
the Carbon Cycle
Matters
Mastering the content of Model 2 The
Carbon  Cycle  Pogil  Answers  is  not
just about passing a class. The carbon
cycle is central to understanding climate
change,  ocean  acidification,  and
ecosystem  stability.  When  you  grasp
how  carbon  moves,  you  can  evaluate
policies like carbon taxes, reforestation
projects, and carbon capture technology.

Moreover,  the  quantitative  skills  you
develop—calculating  net  fluxes,
compar ing  reservoir  s izes,  and
identifying imbalances—are applicable to
many environmental sciences.
For educators, using the POGIL approach
ensures that students actively construct
their  understanding.  However,  if
students  rely  on  copying  answer  keys
from  the  internet,  they  miss  that
learning  opportunity.  Instead,  use  the
reasoning above to work through each
question.  If  you  are  stuck,  collaborate
with your group or ask your instructor for
hints. The goal is to be able to explain
the carbon cycle in your own words, not
just to fill in blanks.
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Additional Tips
for Completing
the POGIL

Activity

Here are some practical tips for anyone
working through a carbon cycle POGIL,
especially Model 2:

Read carefully: Sometimes a
question asks for a specific
number from the diagram. Don’t
assume—check the units (Gt,
Gt/yr, ppm).


