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Planning and designing animal enclosures is a crucial aspect of zoo management, ensuring the safety
and comfort of the animals while providing an engaging experience for visitors. One common scenario
involves modifying existing enclosures to better suit animal needs or to expand visitor attractions. In
this article, we explore a specific case: a rectangular enclosure measuring 35 feet in length and 18
feet in width, which the zoo plans to double in area. We will analyze the dimensions, calculations, and
implications of this expansion, offering insights into how such modifications are approached from an
engineering and planning perspective.

Understanding the Original Enclosure Dimensions

Before delving into the expansion, it is essential to comprehend the initial measurements and
characteristics of the enclosure.

Original Area Calculation

The area of a rectangle is calculated using the formula:

\[ \text{Area} = \text{Length} \times \text{Width} \]

Applying the given dimensions:

\[ \text{Original Area} = 35 \text{ ft} \times 18 \text{ ft} = 630 \text{ square feet} \]

This area provides the foundational size of the existing enclosure, which is suitable for certain small to
medium-sized animals.

Significance of the Original Size

- Adequate space for animals to move comfortably.
- Visually appealing for visitors.
- Meets safety and habitat requirements.

However, as animals grow or as zoo standards evolve, there may be a need to increase the enclosure
size to improve animal welfare or accommodate new species.



Reasons for Doubling the Enclosure Area

Several factors motivate the zoo to expand the enclosure:

- Animal Welfare: Larger habitats promote natural behaviors and reduce stress.

- Species Requirements: New or larger animals may require more space.

- Visitor Engagement: Expanded enclosures can provide more immersive experiences.

- Regulatory Compliance: Meeting updated safety and habitat standards.
- Aesthetic and Educational Value: Bigger enclosures can enhance the overall zoo environment.

Understanding why the zoo is expanding can influence the design approach, budget considerations,
and timeline.

Calculating the New Enclosure Dimensions

The primary goal is to double the original area, resulting in:
\[ \text{New Area} = 2 \times 630 = 1260 \text{ square feet} \]

The next step involves determining the new dimensions that achieve this area while considering
practical constraints.

Possible Approaches to Expansion

1. Increase Length and Width Proportionally: Maintain the shape and proportions.
2. Increase One Dimension Significantly: Expand either length or width more than the other.
3. Custom Dimensions Based on Space Availability: Adjust dimensions to fit available land.

For simplicity and aesthetic reasons, most zoos prefer proportional expansion, but the specific
approach depends on available space and design goals.

Assuming Proportional Expansion

To maintain the shape, the ratio of length to width should stay consistent:
\[ \frac{\text{Length}}{\text{Width}} = \frac{35} {18} \]
Let’s denote the scale factor as \( k'\), such that:

- New length: \( 35k \)
- New width: \( 18k \)

The new area becomes:

\[ (35k) \times (18k) = 630k"~2 \]



Set this equal to the desired new area:
\[ 630k~2 =1260\]

Solving for \( k \):

\[ k™2 =\frac{1260}{630} = 2]

\[ k =\sqrt{2} \approx 1.414\]

Thus, the new dimensions are:

- Length: \( 35 \times 1.414 \approx 49.5 \text{ ft} \)
- Width: \( 18 \times 1.414 \approx 25.45 \text{ ft} \)

Result:

- New enclosure length = 49.5 feet
- New enclosure width = 25.45 feet
- New area = 1260 square feet

This proportional expansion maintains the shape and aesthetic symmetry while doubling the area.

Alternative: Non-Proportional Expansion

If the zoo opts to expand one dimension more than the other, several options exist:
- Expanding Length Only:

\( \text{New Length} = 35 + x\),
\( \text{New Width} = 18),

and

\( (35 + x) \times 18 = 1260 \)
Solving for \( x\):

\[ 18 \times (35 + x) = 1260 \]

\[ 630 + 18x = 1260 \]

\[ 18x = 630\]

\[ x = 35 \text{ ft} \]

So, the new length:

\[ 35 + 35 = 70 \text{ ft} \]

Width remains 18 ft.

- Expanding Width Only:



\[ 35 \times (18 + y) = 1260 \]
\[ 630 + 35y = 1260 \]

\[ 35y = 630 \]

\[ y = 18 \text{ ft} \]

New width:

\[ 18 + 18 = 36 \text{ ft} \]
Length remains 35 ft.

These approaches demonstrate flexibility depending on space constraints or design preferences.

Implications of the Expansion

Expanding the enclosure impacts multiple aspects:

Structural and Design Considerations

- Materials used for fencing and barriers need to be extended.

- Ground preparation, including leveling and drainage.

- Ensuring safety standards for both animals and visitors.

- Incorporating features like shade structures, enrichment areas, and naturalistic landscaping.

Budget and Resource Allocation

- Cost calculations for materials, labor, and permits.
- Timeline for construction.
- Potential disruptions during renovation.

Animal Welfare and Habitat Quality

- Providing sufficient space for movement and activity.
- Ensuring the habitat mimics natural conditions.
- Considering the needs of specific species.

Visitor Experience

- Enhanced viewing opportunities.
- Informational signage about habitat changes.
- Creating educational opportunities centered around habitat conservation.



Conclusion

Doubling the area of a zoo enclosure from 630 square feet to 1260 square feet involves careful
planning, precise calculations, and strategic design choices. Whether expanding proportionally or
adjusting dimensions asymmetrically, the goal remains to provide a safe, engaging, and naturalistic
environment for the animals while enhancing the visitor experience. By understanding the
mathematical principles behind the expansion—such as area calculations, proportional scaling, and
dimension adjustments—zoo management can make informed decisions that contribute to the overall
success and sustainability of their habitat designs.

Summary of Key Points:

- Original enclosure dimensions: 35 ft by 18 ft.

- Original area: 630 sq ft.

- Target area after expansion: 1260 sq ft.

- Proportional scaling yields new dimensions approximately 49.5 ft by 25.45 ft.

- Alternative non-proportional options include extending only length or width.

- Expansion considerations include structural, budget, animal welfare, and visitor engagement factors.

Through thoughtful planning and mathematical analysis, expanding zoo enclosures can significantly
improve the quality of life for animals and the educational value for visitors, fostering a better
understanding of wildlife conservation and habitat preservation.

Frequently Asked Questions

What is the original area of the zoo enclosure?

The original area is 35 feet multiplied by 18 feet, which equals 630 square feet.

If the zoo doubles the area of the enclosure, what will be the
hew area?

The new area will be 2 times the original area, so 2 x 630 = 1260 square feet.

What are the possible new dimensions of the enclosure after
doubling the area?

The dimensions could change in various ways; for example, increasing length or width proportionally,
but the specific dimensions depend on how the zoo scales the enclosure.

If the width remains the same, what should be the new length
of the enclosure?

To double the area while keeping the width at 18 feet, the new length should be 1260 + 18 = 70 feet.



How much more area does the zoo need to add to double the
original enclosure?

The zoo needs to add an additional 630 square feet, which is the difference between the new area
(1260 sq ft) and the original area (630 sq ft).

What is the importance of understanding area when
expanding zoo enclosures?

Understanding area helps in planning space allocation, ensuring animals have adequate room, and
optimizing the use of available land.

Can the enclosure be doubled in area by only increasing the
width? How?

Yes, by increasing the width while keeping the length constant, for example, to reach 1260 sq ft, the
new width would be 1260 + 35 = 36 feet.

What are the potential environmental benefits of expanding
zoo enclosures?

Expanding enclosures can improve animal welfare, provide more natural habitats, reduce stress, and
enhance visitor experience.

Additional Resources
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When considering the expansion of zoo enclosures, the decision to double an existing space often
involves a careful analysis of geometry, logistics, and animal welfare. In this case, a zoo’s rectangular
enclosure measuring 35 feet in length and 18 feet in width is set to be expanded, effectively doubling
its original area. This scenario offers a practical and instructive example of how geometric principles
can inform real-world decisions, as well as how such modifications impact the animals and the zoo’s
operations.

Understanding the Original Enclosure Dimensions

Before delving into the expansion, it's essential to understand the current size and shape of the
enclosure. The original enclosure measures:

- Length: 35 feet
- Width: 18 feet



From these dimensions, the area can be calculated as:
Original Area = Length x Width = 35 ft x 18 ft = 630 square feet

This area provides a baseline for evaluating the impact of the expansion and understanding the scale
at which the animals are housed.

Features of the Original Enclosure:
- Adequate space for small to medium animals

- Reasonably accessible for staff and visitors
- Limited expansion potential without redesign

The Goal: Doubling the Area

The zoo’s objective is to double the existing enclosure’s area, increasing the space available for
animals or enrichment features. Doubling the area means:

New Area = 2 X 630 sq ft = 1260 sq ft

Achieving this involves increasing the enclosure’s dimensions while maintaining a rectangular shape
to simplify construction and design.

Calculating the New Dimensions for the Expanded
Enclosure

Given that the enclosure remains rectangular, and the area doubles, we need to determine the new
length and width. Several options exist:

Option 1: Keep the Original Width, Increase the Length

If the width stays at 18 feet, then:

New Length = New Area / Width = 1260 sq ft / 18 ft = 70 ft
This would result in dimensions:

- Length: 70 ft
- Width: 18 ft

Option 2: Keep the Original Length, Increase the Width

If the length remains at 35 feet, then:



New Width = 1260 sq ft / 35 ft = 36 ft
Resulting dimensions:

- Length: 35 ft
- Width: 36 ft

Option 3: Increase Both Dimensions Proportionally

To maintain the shape and aesthetic, the zoo might choose to increase both dimensions by a certain
factor:

Let’s denote the scale factor as k:
New Length = 35 x k

New Width = 18 x k

The new area:

(35k) x (18k) = 630k"2

Set equal to 1260 sq ft:

630k"~2 = 1260

k~2 =2

k=v2=1414

Thus, the new dimensions:

- Length = 35 x 1.414 = 49,5 ft
- Width = 18 x 1.414 = 25.4 ft

This approach results in a balanced expansion, maintaining the rectangular shape and proportionality.

Implications of Different Expansion Strategies

Keeping Width Constant (70 ft x 18 ft):

Pros:

- Simpler construction, as one dimension remains unchanged
- Minimal disturbance to existing layout

- Easier to integrate into current infrastructure

Cons:



- May not provide enough space along the length for certain animals that require more extensive
territory
- Potentially less naturalistic environment if elongated excessively

Keeping Length Constant (35 ft x 36 ft):

Pros:
- Maintains a manageable enclosure along the length
- Easier access along the elongated side for maintenance and viewing

Cons:
- Larger increase in width may necessitate structural reinforcement
- Could impact surrounding pathways or landscape

Proportional Expansion (=49.5 ft x 25.4 ft):

Pros:

- Balanced increase, creating a more naturalistic habitat

- Maintains the rectangular shape with similar proportions

- Suitable for larger or more active animals requiring more space

Cons:
- Slightly more complex construction
- Greater impact on surrounding infrastructure

Design Considerations for the Expanded Enclosure

When expanding a zoo enclosure, several design factors come into play beyond mere dimensions:

Animal Welfare

- Larger enclosures can simulate more natural habitats.

- Increased space reduces stress and promotes natural behaviors.

- Consideration of shelter, hiding spots, and enrichment within the expanded area.

Structural Integrity
- The foundation and fencing must support the larger space.
- Reinforcements may be necessary, especially if the terrain changes.

Visitor Experience
- A larger enclosure can offer a better viewing experience.
- Pathways and viewing platforms may need adjustments.

Maintenance and Access
- Expanded enclosures require planning for ease of cleaning and animal care.

- Gates, pathways, and staff access points must be incorporated.

Environmental Impact



- Consideration of local flora and fauna.
- Possible integration of natural features like trees, water bodies, and rocks.

Cost and Logistics of Expansion

Expanding an enclosure isn’t just a matter of changing dimensions; it involves significant logistical
planning and costs:

- Construction Costs: Materials, labor, fencing, and landscaping.
- Timeframe: Depending on complexity, expansion might take weeks to months.

- Permits and Regulations: Compliance with local laws regarding animal habitats and construction.
- Disruption During Construction: Potential temporary relocation or restrictions on animal movement.

Benefits of Doubling the Enclosure Area

Expanding the enclosure offers numerous advantages:
- Enhanced Animal Welfare: More space allows for natural behaviors, reducing stress.
- Improved Conservation Messaging: Larger habitats can be used for educational displays.

- Increased Attraction: Visitors are often drawn to well-designed, spacious habitats.
- Future Flexibility: Larger enclosures can accommodate more animals or different species.

Challenges and Potential Drawbacks

Despite the benefits, expansion also presents challenges:
- High Costs: Financial investment may be significant.
- Structural Challenges: Ensuring safety and durability over larger spans.

- Environmental Impact: Construction may disturb local ecosystems.
- Design Complexity: Balancing aesthetics, functionality, and animal needs.

Conclusion: Strategic Planning for Enclosure Expansion

Doubling a zoo enclosure's area from 630 square feet to 1260 square feet involves thoughtful



planning, precise calculations, and strategic design choices. By understanding the geometric
principles involved—such as proportional scaling and the implications of increasing dimensions—the
z00 can create a habitat that benefits the animals, enhances visitor experience, and aligns with
conservation goals. Whether opting for a simple extension along one dimension or a balanced
proportional increase, the key is to prioritize animal welfare, structural integrity, and operational
efficiency. Properly executed, such an expansion can significantly improve the quality of life for the
inhabitants and elevate the zoo’s reputation as a place of responsible animal care and education.

In summary, expanding the enclosure is more than just a mathematical exercise; it's an opportunity
to improve the environment, enrich the animals’ lives, and provide a better educational experience
for visitors. Proper planning, grounded in geometric understanding and practical considerations,
ensures that the expansion is successful and sustainable.
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