
deciduous forest diorama
Deciduous forest diorama projects are a captivating way to bring the beauty
and complexity of one of Earth's most diverse ecosystems into a miniature,
tangible form. Whether you're a hobbyist, a student, or an educator, creating
a detailed deciduous forest diorama offers an engaging opportunity to explore
the flora, fauna, and seasonal changes that characterize these lush
environments. A well-crafted diorama not only serves as an educational tool
but also as a piece of art that showcases the intricate relationships within
these forests. In this comprehensive guide, we'll delve into the essentials
of designing and building a realistic deciduous forest diorama, including key
components, materials, and tips for success.

Understanding Deciduous Forests

Before embarking on your diorama project, it's important to understand what
makes deciduous forests unique. These forests are characterized by trees that
shed their leaves annually, typically in autumn. They are found in regions
with distinct seasons, including parts of North America, Europe, and Asia.

Features of Deciduous Forests
- Seasonal Changes: Dramatic shifts in foliage, from lush green in summer to
vibrant reds and yellows in autumn.
- Biodiversity: Hosts a wide variety of plant and animal species, including
oaks, maples, deer, foxes, birds, insects, and fungi.
- Climate: Generally moderate with warm summers and cold winters.

Understanding these features will help inform the design of your diorama,
ensuring it accurately reflects the environment you're trying to recreate.

Planning Your Deciduous Forest Diorama

Effective planning is the cornerstone of a successful diorama. Consider the
following steps:

1. Define Your Scope and Scale
Decide whether your diorama will be a small tabletop display or a larger,
more detailed scene. Common scales include:
- 1:35 or 1:48: Suitable for detailed animal figures.
- 1:87 (HO scale): Popular for model train layouts.
- Natural scale: For educational displays, often 1:1 or close.



2. Gather Reference Materials
Collect photographs, field guides, and videos to understand:
- Tree shapes and leaf structures.
- Understory plants and ground cover.
- Typical animal behaviors and placements.

3. Sketch Your Layout
Create a rough sketch of your diorama, including:
- Placement of trees and shrubs.
- Positioning of animals and other features.
- Focal points to guide viewer attention.

Essential Components of a Deciduous Forest
Diorama

A realistic diorama incorporates several key elements to mimic the natural
environment.

1. Trees and Vegetation
- Tree trunks: Use materials like wire armatures wrapped with modeling clay
or foam to replicate bark texture.
- Leaves: Create foliage using model foliage materials, preserved natural
leaves, or painted foam.
- Understory plants: Incorporate bushes, ferns, and small saplings to add
depth.

2. Ground Cover and Terrain
- Soil and forest floor: Use textured basing materials such as fine sand,
dirt, or modeling paste.
- Fallen leaves: Scatter miniature leaves or use shredded paper painted in
fall colors.
- Rocks and logs: Add realism with small stones or miniature wood pieces.

3. Wildlife and Insects
- Include miniature animals like deer, squirrels, birds, or insects to bring
life to your scene.
- Use commercially available figurines or craft your own with modeling clay.



4. Seasonal Elements
- To depict autumn, incorporate colorful leaves and bare branches.
- For winter scenes, add snow effects using white flocking or cotton.

Materials and Tools for Building a Deciduous
Forest Diorama

Choosing the right materials and tools can simplify the building process and
enhance realism.

Common Materials
- Foam sheets and blocks: For terrain shaping.
- Wire armatures: For branches and tree trunks.
- Model foliage: Such as Woodland Scenics forest foliage or natural
materials.
- Paints: Acrylics for coloring bark, leaves, and ground.
- Ground textures: Static grass, turf, fine sand, or dirt mixes.
- Miniature figures: Animals, insects, and human elements if desired.

Tools
- Hobby knives and cutters.
- Glue guns and superglue.
- Paintbrushes and sponges.
- Tweezers for precise placement.
- Scissors and wire cutters.

Step-by-Step Guide to Building Your Diorama

Follow this process to assemble your deciduous forest scene:

1. Create the Base
- Cut and shape your terrain base using foam or cardboard.
- Apply a layer of modeling paste or plaster for texture.
- Paint the ground in earthy tones, adding details like soil, moss, or fallen
leaves.



2. Construct Trees and Vegetation
- Build tree trunks using wire and modeling clay or pre-made armatures.
- Attach branches, then add leaves using foliage material or natural dried
leaves.
- Plant trees in the base, securing with glue or plaster.

3. Add Ground Cover and Details
- Scatter ground foliage, moss, or turf to simulate undergrowth.
- Place rocks, logs, and fallen leaves randomly for a natural look.
- Incorporate small plants or shrubs where appropriate.

4. Position Wildlife
- Place animals and insects in realistic poses.
- Consider behavior and natural habitats when positioning.

5. Final Touches
- Add seasonal elements like snow or autumn leaves.
- Use fine brushes to add shading and depth.
- Ensure all elements are securely attached.

Tips for Realism and Creativity

- Use natural materials: Incorporate real twigs, leaves, or moss for
authenticity.
- Vary textures: Mix smooth, rough, and fuzzy surfaces to mimic real foliage
and terrain.
- Consider scale: Maintain consistent proportions for all elements.
- Seasonal accuracy: Adjust foliage and ground cover to reflect the intended
season.
- Lighting: Use subtle lighting to enhance the scene's depth and focus.

Display and Maintenance

Once completed, your deciduous forest diorama can be displayed on a stand or
within a display case. To maintain its appearance:
- Keep it away from direct sunlight to prevent fading.
- Avoid high humidity to prevent mold growth.
- Dust regularly using a soft brush or compressed air.



Educational and Creative Benefits

Building a deciduous forest diorama offers numerous benefits:
- Enhances understanding of ecological relationships.
- Develops fine motor skills and attention to detail.
- Sparks creativity and artistic expression.
- Serves as an engaging educational tool for classrooms or exhibitions.

Conclusion

Creating a deciduous forest diorama is a rewarding project that combines
artistry, scientific understanding, and environmental appreciation. By
carefully planning, selecting appropriate materials, and paying attention to
detail, you can craft a miniature forest that captures the beauty and
complexity of these seasonal landscapes. Whether for educational purposes,
display, or personal enjoyment, a well-made deciduous forest diorama can
inspire curiosity and deepen your connection with nature's astonishing
diversity. Embrace the process, experiment with different techniques, and let
your creativity flourish as you bring the deciduous forest to life in
miniature form.

Frequently Asked Questions

What are the key characteristics of a deciduous
forest diorama?
A deciduous forest diorama typically features trees with broad leaves that
change color and shed seasonally, along with representative flora and fauna
such as deer, birds, and shrubs, showcasing the seasonal changes and
biodiversity of these forests.

How can I accurately depict seasonal changes in a
deciduous forest diorama?
You can include elements like colorful autumn leaves, bare branches for
winter, budding trees for spring, and lush green foliage for summer to
illustrate seasonal transitions effectively.

What materials are best for creating realistic trees
in a deciduous forest diorama?
Materials such as wire armatures covered with modeling clay or foam, textured
bark bark sheets, and preserved or artificial broadleaf foliage work well for
realistic tree modeling in a diorama.



How do I incorporate animals into a deciduous forest
diorama?
Use small figurines or handmade models of animals like deer, squirrels,
birds, and insects, placing them in natural positions to reflect their
behaviors and habitats within the forest environment.

What scale is commonly used for deciduous forest
dioramas?
Many hobbyists use scales like 1:12, 1:24, or 1:87 (HO scale) to balance
detail and manageability, but the choice depends on the desired level of
detail and display space.

How can I represent the forest floor in a deciduous
forest diorama?
Create the forest floor with textured materials like ground foam, small
rocks, fallen leaves, and tiny plants to mimic leaf litter, moss, and
undergrowth typical of deciduous forests.

What are some common challenges when building a
deciduous forest diorama?
Challenges include accurately depicting seasonal changes, creating realistic
tree structures, and ensuring scale consistency among flora and fauna, as
well as achieving a natural-looking forest floor.

How can I make my deciduous forest diorama more
educational?
Include informative labels, display seasonal variations, and add educational
signage or guides about the types of trees, animals, and ecological
importance of deciduous forests.

What are some creative ideas to enhance a deciduous
forest diorama?
Incorporate elements like a small stream or pond, hiking trails, wildlife
nests, or miniature human figures to add interest and realism, making the
scene more dynamic and engaging.

Additional Resources
Deciduous Forest Diorama: An In-Depth Exploration of Nature’s Seasonal
Showcase



The intricate beauty of deciduous forests has captivated naturalists,
educators, and hobbyists alike for centuries. One of the most compelling ways
to study, appreciate, and showcase this dynamic ecosystem is through the
creation and analysis of a deciduous forest diorama. This miniature, three-
dimensional representation encapsulates the complexity, diversity, and
seasonal transformations characteristic of deciduous woodlands. In this
comprehensive review, we will explore the origins, construction, ecological
significance, educational value, and best practices associated with deciduous
forest dioramas, providing a thorough understanding for enthusiasts and
professionals alike.

---

Understanding the Deciduous Forest Ecosystem

Before delving into diorama specifics, it is essential to understand what
defines a deciduous forest and why it serves as a compelling subject for
miniature modeling.

Characteristics of Deciduous Forests

Deciduous forests are ecosystems predominantly composed of trees that shed
their leaves annually, typically in autumn. These forests are primarily found
in temperate zones across North America, Europe, and Asia. Key
characteristics include:

- Seasonal Leaf Shedding: Trees adapt to seasonal changes by dropping leaves
to conserve water and survive winter conditions.
- Rich Biodiversity: These forests host a wide variety of flora and fauna,
including oaks, maples, beeches, squirrels, birds, insects, and fungi.
- Layered Structure:
- Emergent Layer: Tall trees protruding above the canopy.
- Canopy: Dense upper layer of mature trees.
- Understory: Shrubs and young trees.
- Forest Floor: Rich in organic matter, fungi, and decomposing leaves.

Ecological Significance

Deciduous forests play crucial roles in global ecology:

- Carbon Sequestration: They absorb significant amounts of CO₂.
- Water Regulation: They influence local and regional hydrology.
- Biodiversity Hotspots: They support diverse species, many of which are
endemic or threatened.
- Climate Regulation: They moderate temperature and humidity fluctuations.



---

The Art and Science of Creating a Deciduous
Forest Diorama

Constructing a detailed, accurate deciduous forest diorama is an
interdisciplinary endeavor that combines artistic skill, ecological
knowledge, and technical precision. The process involves planning, material
selection, construction, and finishing touches.

Planning and Design

Effective diorama creation begins with meticulous planning:

- Scope Determination: Decide whether the diorama will depict a specific
season, a particular locale, or a general representation.
- Scale Selection: Common scales include 1:87 (HO), 1:72, or 1:35, depending
on detail and display space.
- Research: Gather images, maps, and ecological data to ensure authenticity.

Materials and Tools

A range of materials are used, including:

- Base Structure: Foam board, plywood, or sturdy cardboard.
- Vegetation:
- Preserved or artificial trees and shrubs.
- Foliage clusters and ground cover.
- Model grasses and mosses.
- Fauna:
- Miniature animals (birds, mammals, insects).
- Fitting to season and habitat.
- Additional Elements:
- Rocks, logs, water features, and soil textures.
- Tools:
- Sculpting knives, hot glue guns, paintbrushes, tweezers, and airbrushes.

---

Step-by-Step Construction of a Deciduous Forest



Diorama

Creating a realistic diorama involves sequential phases, each requiring
attention to detail and ecological accuracy.

1. Base Preparation

Begin with a sturdy platform:

- Cut and assemble the base material.
- Create contour variations to mimic natural terrain, such as hills or
depressions.
- Cover with a layer of modeling clay or plaster for texture.

2. Soil and Ground Cover

- Apply textured paint or ground foam to simulate soil.
- Add leaf litter and fallen twigs to represent seasonal shedding.
- Incorporate moss or grass patches for undergrowth.

3. Vegetation Assembly

- Position trees according to natural growth patterns:
- Place taller trees towards the back or center for depth.
- Arrange shrubs and smaller plants in the foreground.
- Use techniques like pruning and wiring to shape branches and foliage.

4. Fauna Placement

- Select animals appropriate for the season (e.g., shedding leaves in autumn,
budding in spring).
- Position them to tell a story or depict natural behaviors, such as foraging
or nesting.

5. Final Detailing

- Add water features like ponds or streams.
- Incorporate rocks, logs, and fallen leaves.
- Use fine brushwork to add shading, highlights, and weathering effects.

---



Seasonal Dynamics and Their Representation in
Dioramas

A hallmark of deciduous forests is their transformation across seasons.
Effective dioramas capture these changes, enhancing educational and aesthetic
value.

Spring

- Fresh green foliage and budding flowers.
- Active wildlife, such as nesting birds and emerging insects.
- Moist ground with early blooms.

Summer

- Dense, lush canopy.
- Fully grown leaves and abundant undergrowth.
- Presence of insects and larger animals.

Autumn (Fall)

- Leaves turning red, orange, and yellow.
- Fallen leaves covering the ground.
- Animals preparing for winter, such as squirrels gathering food.

Winter

- Bare branches with snow or frost.
- Dormant or hibernating fauna.
- Snow-covered ground with minimal vegetation.

Incorporating these seasonal traits requires careful selection of materials
and coloring techniques, often involving painting, foliage color adjustments,
and the strategic placement of seasonal elements.

---

Educational and Cultural Significance

Deciduous forest dioramas serve as powerful educational tools:



- Teaching Ecosystem Dynamics: Visualizing interactions among flora and
fauna.
- Conservation Awareness: Demonstrating the importance of preserving these
habitats.
- Historical and Cultural Context: Showing land use changes, forestry
practices, and indigenous interactions.

Museums, schools, and hobbyists utilize dioramas to foster appreciation and
understanding of natural environments.

---

Challenges and Best Practices in Diorama
Creation

While constructing a deciduous forest diorama is rewarding, it presents
challenges:

- Achieving Realism: Balancing artistic creativity with ecological accuracy.
- Seasonal Accuracy: Representing specific seasonal features convincingly.
- Material Limitations: Ensuring durability and ease of manipulation.
- Scale Consistency: Maintaining proportional relationships.

Best practices include:

- Conducting thorough research before starting.
- Using high-quality, eco-friendly materials.
- Incorporating natural elements whenever possible.
- Seeking feedback from ecologists or experienced modelers.
- Regularly refining details to enhance realism.

---

The Future of Deciduous Forest Dioramas

Advancements in technology and materials continue to expand the
possibilities:

- 3D Printing: For custom trees, animals, and terrain features.
- Digital Augmentation: Incorporating augmented reality (AR) to bring
dioramas to life.
- Sustainable Materials: Using eco-friendly components to minimize
environmental impact.
- Interactive Displays: Combining dioramas with sound, motion, and lighting
for immersive experiences.



As awareness of ecological issues grows, these miniature ecosystems will
increasingly serve as vital tools for education, conservation advocacy, and
artistic expression.

---

Conclusion

A deciduous forest diorama is more than a miniature scene; it is a window
into the complex, ever-changing world of temperate forests. Its creation
demands a blend of ecological knowledge, artistic skill, and technical
precision. When executed thoughtfully, it becomes a powerful medium for
education, conservation, and appreciation of nature’s seasonal ballet. The
ongoing evolution of modeling techniques and materials promises even more
detailed, realistic, and impactful representations in the years to come,
ensuring that the enchanting world of deciduous forests remains accessible
and inspiring to all who seek to understand it.

Deciduous Forest Diorama

  deciduous forest diorama: Temperate Deciduous Forests Laura Purdie Salas, 2007 Color
illustrations and simple text describe deciduous forests and the animals that live in them.
  deciduous forest diorama: Temperate Deciduous Forests Laura Purdie Salas, 2007 Color
illustrations and simple text describe deciduous forests and the animals that live in them.
  deciduous forest diorama: Natural History Dioramas – Traditional Exhibits for Current
Educational Themes Annette Scheersoi, Sue Dale Tunnicliffe, 2018-11-14 This book presents the
history of natural history dioramas in museums, their building and science learning aspects, as well
as current developments and their place in the visitor experience. From the early 1900s, with the
passage of time and changes in cultural norms in societies, this genre of exhibits evolved in response
to the changes in entertainment, expectations and expressed needs of museum visitors. The
challenge has always been to provide meaningful, relevant experiences to visitors, and this is still
the aim today. Dioramas are also increasingly valued as learning tools. Contributions in this book
specifically focus on their educational potential. In practice, dioramas are used by a wide range of
educational practitioners to assist learners in developing and understanding specific concepts, such
as climate change, evolution or or conservation issues. In this learning process, dioramas not only
contribute to scientific understanding and cultural awareness, but also reconnect wide audiences to
the natural world and thereby contribute to the well-being of societies. In the simultaneously
published book: “Natural History Dioramas – Traditional Exhibits for Current Educational Themes,
Socio-cultural Aspects” the editors focus on socio-cultural issues and the potential of using dioramas
to engage various audiences with – and in – contemporary debates and big issues, which society and
the natural environment are facing.
  deciduous forest diorama: Instant Habitat Dioramas Donald M. Silver, Patricia J. Wynne, 2001
This guide to making dioramas, 3-D paper models, includes easy, step-by-step instructions for 12
models of familiar habitats and the animals that live in them, companion observation sheets that
teach about polar regions, rain forest, oceans, and more. Illustrations.
  deciduous forest diorama: Habitat Dioramas Karen Wonders, 1993
  deciduous forest diorama: New England Forests Through Time David R. Foster, John F.
O'Keefe, 2000 Over the past three hundred years New England's landscape has been transformed.

https://oexd.emailarray.com/mt-one-033/deciduous-forest-diorama.pdf


The forests were cleared; the land was farmed intensively through the mid-nineteenth century and
then was allowed to reforest naturally as agriculture shifted west. Today, in many ways the region is
more natural than at any time since the American Revolution. This fascinating natural history is
essential background for anyone interested in New England's ecology, wildlife, or landscape. In New
England Forests through Time these historical and environmental lessons are told through the
world-renowned dioramas in Harvard's Fisher Museum. These remarkable models have introduced
New England's landscape to countless visitors and have appeared in many ecology, forestry, and
natural history texts. This first book based on the dioramas conveys the phenomenal history of the
land, the beauty of the models, and new insights into nature.
  deciduous forest diorama: In Service of The Wild Stephanie Mills, 1996-10-31 In Service of
the Wild begins and ends on the author's home ground, thirty-five acres of farmed-out land now
planted in Scotch pine monoculture. Mills imagines her northern Michigan landscape from its barren
glaciated past to its climax as maplebeech hardwood forest to the ways in which logging, slash fires,
and agriculture transformed the Northwoods ecology. With her trademark humor and humility, Mills
invites the reader along as she learns to dig up, plant anew, and generally to assist the regenerative
processes of time and nature.
  deciduous forest diorama: Ethological dynamics in diorama environments Toshiyuki Nakagaki,
Audrey Dussutour, Takuji Ishikawa, Laurence Wilson, 2024-01-18
  deciduous forest diorama: American Museum Guides: Sciences Paul Hoffman, 1983
  deciduous forest diorama: Native Americans in the Susquehanna River Valley, Past and
Present David J. Minderhout, 2013-05-23 This first volume in the new Stories of the Susquehanna
Valley series describes the Native American presence in the Susquehanna River Valley, a key
crossroads of the old Eastern Woodlands between the Great Lakes and the Chesapeake Bay in
northern Appalachia. Combining archaeology, history, cultural anthropology, and the study of
contemporary Native American issues, contributors describe what is known about the Native
Americans from their earliest known presence in the valley to the contact era with Europeans. They
also explore the subsequent consequences of that contact for Native peoples, including the removal,
forced or voluntary, of many from the valley, in what became a chilling prototype for attempted
genocide across the continent. Euro-American history asserted that there were no native people left
in Pennsylvania (the center of the Susquehanna watershed) after the American Revolution. But with
revived Native American cultural consciousness in the late twentieth century, Pennsylvanians of
native ancestry began to take pride in and reclaim their heritage. This book also tells their stories,
including efforts to revive Native cultures in the watershed, and Native perspectives on its
ecological restoration. While focused on the Susquehanna River Valley, this collection also discusses
topics of national significance for Native Americans and those interested in their cultures.
  deciduous forest diorama: Home Education Masterclass: Geography Adventures Nicole
Young, Welcome to Home Education Masterclass: Geography Adventures! This book is your guide to
transforming geography from a dry, textbook subject into an exciting journey of discovery for your
homeschooling students. We believe that learning should be engaging, hands-on, and fun, and this
curriculum reflects that belief. Forget rote memorization and passive learning – we're diving into the
heart of experiential education, using maps, cultural immersion, and interactive projects to create a
rich and rewarding learning experience. Inside, you will find detailed lessons exploring continents,
countries, and diverse ecosystems. We will develop essential map skills, from basic cartography to
interpreting complex data. You will delve into the cultures of various regions, learning about their
traditions, food, clothing, and daily life. We’ll simulate explorations, conducting virtual field trips and
engaging in hands-on activities designed to cater to diverse learning styles. Whether your child is a
visual, auditory, kinesthetic, or reading/writing learner, this curriculum offers strategies to ensure
their engagement and understanding. The assessment methods presented move beyond traditional
tests, suggesting portfolio assessments, project-based evaluations, and observation techniques to
gain a holistic view of the child's progress and comprehension. This isn't just about memorizing
facts; it's about cultivating a deep appreciation for the world's diverse landscapes, cultures, and



environments. Prepare to embark on a memorable adventure with your students, fostering a love for
geography that will last a lifetime. Let's begin exploring!
  deciduous forest diorama: Biology Teacher's Guide John H. Rosengren, 1968
  deciduous forest diorama: Carnegie Magazine , 1996
  deciduous forest diorama: Making Meaning by Making Connections Kathy L. Schuh,
2016-10-20 This book documents those first links that students make between content they learn in
their classrooms and their prior experiences. Through six late-elementary school case studies these
knowledge construction links are brought to life. The links of the students are often rich in
describing who these individuals are, where they are in their learning process, and what is
meaningful to them. Many times, these links point to what has been learned, both in and out of
school, and the contexts when and where that learning took place. The mind as rhizome metaphor
was used to guide the development and interpretation of the studies while the lens of Peircian
semiotics provides an interpretation for these initial links. The resulting grounded theory is
presented through a rich and extensive presentation of excerpts from classroom observations,
student interviews, and a student writing activity and describes the varying types of student links,
how the links were prompted, the relationships between what the students were learning and what
they already knew, and specific types of in-school links. The narrative includes how these links were
supported or inhibited in the classroom drawing on the roles of the teachers in the classrooms and
what constituted authority sources of information in those classrooms. Before exploring the
students’ linking as a process of ongoing semiosis and how this process is part of a dynamic system,
a study of the relationship between student knowledge links and achievement is shared. This rich
narrative will be of interest to scholars and practitioners alike, and includes an extensive appendix
documenting the research methods.
  deciduous forest diorama: ECOLOGY NARAYAN CHANGDER, 2024-03-18 Note: Anyone can
request the PDF version of this practice set/workbook by emailing me at cbsenet4u@gmail.com. You
can also get full PDF books in quiz format on our youtube channel
https://www.youtube.com/@SmartQuizWorld-n2q .. I will send you a PDF version of this workbook.
This book has been designed for candidates preparing for various competitive examinations. It
contains many objective questions specifically designed for different exams. Answer keys are
provided at the end of each page. It will undoubtedly serve as the best preparation material for
aspirants. This book is an engaging quiz eBook for all and offers something for everyone. This book
will satisfy the curiosity of most students while also challenging their trivia skills and introducing
them to new information. Use this invaluable book to test your subject-matter expertise.
Multiple-choice exams are a common assessment method that all prospective candidates must be
familiar with in today?s academic environment. Although the majority of students are accustomed to
this MCQ format, many are not well-versed in it. To achieve success in MCQ tests, quizzes, and trivia
challenges, one requires test-taking techniques and skills in addition to subject knowledge. It also
provides you with the skills and information you need to achieve a good score in challenging tests or
competitive examinations. Whether you have studied the subject on your own, read for pleasure, or
completed coursework, it will assess your knowledge and prepare you for competitive exams,
quizzes, trivia, and more.
  deciduous forest diorama: Land Biomes Laura McDonald, 2010 A look at Earth's major land
biomes, their characteristics, and the adaptations that allow organisms to survive in each biome.
  deciduous forest diorama: Birnbaum's Disneyland, 1997 Birnbaum, 1995 The newest,
up-to-date edition of the only official guide to America's most beloved theme park. Birnbaum's
features the best routes and times to travel, what to see and do, how to visit as many attractions as
possible, where to eat and lodge, information about nearby attractions, and more. Color throughout.
  deciduous forest diorama: Natural History Museum Senckenberg Willi Ziegler, 1988
  deciduous forest diorama: Studies in Museology , 1991
  deciduous forest diorama: Birnbaum's Disneyland Stephen Birnbaum, 1991-12
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