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Introduction

Diving is an activity that combines adventure with complex physics principles such as
pressure, buoyancy, and time-dependent physiological effects. When a diver begins his
descent and subsequent ascent, understanding the rates involved and the implications on
safety and physiology is essential. In this article, we analyze a scenario where a diver
starts at sea level, dives down to 200 feet, and then ascends at a steady rate of 12 and
one-third feet per minute. We explore the calculations involved, the implications of the
ascent rate, and the safety considerations associated with such a dive profile.

Understanding the Dive Profile

Starting Point: Sea Level

At the surface of the ocean, the diver begins at an elevation of O feet. The depth
measurement is typically taken relative to sea level, with positive values indicating depth
below the surface.

The Descent to 200 Feet

The diver then descends to a depth of 200 feet. This phase involves overcoming buoyant
forces and managing pressure changes. The descent rate is a crucial parameter; although
not specified here, typical descent rates generally range from 30 to 60 feet per minute,
depending on experience and safety protocols.



The Ascent at a Steady Rate of 12 And One-Third Feet
per Minute

After completing the dive to 200 feet, the diver begins a controlled ascent at a rate of 12
1/3 feet per minute. This rate is significant because it impacts decompression time and
safety measures, such as decompression stops to prevent decompression sickness.

Calculating the Total Ascent Time

Expressing the Ascent Rate

The ascent rate is given as 12 and one-third feet per minute. To facilitate calculations,
convert this to an improper fraction:

\[
12 \frac{1}{3} = \frac{36} {3} + \frac{1}{3} = \frac{37} {3} \text{ feet per minute}
\]

or approximately 12.333... feet per minute.

Determining the Time to Ascend from 200 Feet

Using the ascent rate, the total time \( T \) taken to surface from 200 feet is:

\[
T = \frac{\text{Depth}} {\text{Rate}} = \frac{200 \text{ ft} } {\frac{37} {3} \text{
ft/min}} = 200 \times \frac{3} {37} \text{ min}

\]

Calculating:

\[

T = \frac{600} {37} \text{ min} \approx 16.22 \text{ minutes}
\]

Thus, the diver takes approximately 16.22 minutes to ascend from 200 feet to the surface
at the specified rate.



Implications of the Ascent Rate

Safety and Decompression Considerations

An ascent rate of about 12.33 feet per minute is considered within safe limits for
recreational diving. The commonly recommended ascent rate is no faster than 30 feet per
minute, with many training agencies advocating for 18 to 20 feet per minute to allow for
decompression stops if necessary.

However, even at a safe ascent rate, decompression stops are often required for dives
beyond certain depths or durations to prevent nitrogen buildup in tissues, which can cause
decompression sickness.

Decompression Stops and Their Significance

Given a depth of 200 feet, the diver’s nitrogen absorption becomes significant. To prevent
decompression sickness, divers typically perform mandatory stops during ascent,
especially for dives exceeding 100 feet or lasting longer than 10 minutes at depth.

The duration and number of stops depend on factors such as:

- Dive depth and duration

- Ascent rate

- Individual physiology

- Use of dive tables or dive computers

In this scenario, assuming standard recreational diving protocols, the diver would likely

need to perform decompression stops at specific depths (e.g., 20, 10, or 5 feet) for
prescribed durations.

Physiological and Technical Considerations

Pressure Changes and Gas Laws

As the diver descends, ambient pressure increases by approximately 1 atmosphere (atm)
every 33 feet of seawater. At 200 feet, the pressure is:

\[
\text{Pressure} = 1 \text{ atm} + \frac{200 \text{ ft}} {33 \text{ ft/atm}} \approx 1 +
6.06 \approx 7.06 \text{ atm}



\]

This increased pressure affects gas absorption, leading to increased nitrogen uptake,
which must be addressed during ascent.

Decompression Sickness Risk

If ascent occurs too rapidly or without proper decompression procedures, nitrogen
bubbles can form in tissues and bloodstream, causing decompression sickness. The
controlled ascent rate of approximately 12.33 ft/min is generally safe, but meticulous
planning is essential, especially for deep dives.

Technical Equipment and Safety Protocols

- Use of dive computers or tables for planning ascent and decompression stops.
- Monitoring of ascent rate with dive computers.

- Performing safety stops, typically at 15 feet for 3-5 minutes.

- Ensuring proper breathing gas mixture if diving beyond recreational limits.

Summary of Key Calculations and Points

e Ascent rate: 12 1/3 ft/min or approximately 12.333 ft/min.
e Ascent time from 200 ft: approximately 16.22 minutes.
e Pressure at 200 ft: about 7.06 atm, indicating significant nitrogen absorption.

e Safety considerations: adherence to ascent rates, decompression stops, and
physiological limits.

Conclusion

A diving scenario involving a descent to 200 feet followed by an ascent at 12 and one-third
feet per minute encapsulates many critical aspects of diving physics and safety.
Calculating ascent time helps divers plan their procedures and ensure they adhere to
safety protocols designed to prevent decompression sickness. The ascent rate, while



within acceptable limits, underscores the importance of using proper planning tools like
dive tables or computers, performing necessary decompression stops, and understanding
the physiological challenges posed by deep dives. With careful planning and respect for
the physical principles involved, divers can enjoy their underwater adventures safely and
responsibly.

Final Remarks

Whether for recreational or technical diving, understanding the physics of ascent and
descent is essential. The scenario outlined demonstrates how a steady ascent rate
influences overall dive time and safety measures. As diving technology advances, divers
have better tools and guidelines to manage these complex factors, ensuring that each dive
remains an enjoyable and safe experience.

Frequently Asked Questions

What is the initial depth of the diver before starting the
descent?

The diver begins at sea level, which is 0 feet depth.

How deep does the diver dive during the descent?

The diver dives down to a depth of 200 feet.

At what rate does the diver ascend back to the surface?

The diver ascends at a steady rate of 12 and one-third feet per unit time.

How long does it take the diver to complete the ascent?

It takes 16.25 units of time to ascend from 200 feet to sea level at the rate of 12 1/3 feet
per unit time.

How is the ascent rate expressed as a decimal?

12 and one-third feet per unit time is approximately 12.333 feet per unit time.

What is the total time spent underwater including
descent and ascent?

The total underwater time includes the descent (not specified) and the ascent time;



assuming descent is instantaneous, the ascent takes 16.25 units. The total depends on the
descent duration if specified.

What is the significance of understanding the diver's
rate of ascent?

Knowing the ascent rate is important for safety to prevent decompression sickness and to
plan safe surfacing times.

If the diver's ascent rate increases to 15 feet per unit
time, how long will the ascent take?

At 15 feet per unit time, ascending 200 feet would take approximately 13.33 units of time.

Additional Resources

A Diver Begins At Sea Level And Dives Down 200 Feet. He Ascends At A Steady Rate Of 12
And One-third Feet Per Minute. This scenario offers a fascinating glimpse into the
principles of diving physics, ascent rates, and the importance of safety considerations for
divers. Whether you are a seasoned diver, a student of marine science, or simply someone
interested in the mechanics of underwater exploration, understanding the details of this
dive provides valuable insights into how humans interact with the underwater
environment, especially when it comes to managing pressure changes and ascent rates.

In this article, we will explore the step-by-step process of this dive, analyze the time
involved in both descent and ascent, and discuss the safety protocols that underpin
responsible diving practices. By the end, you'll have a comprehensive understanding of
this scenario, including key calculations and the implications for diver safety and planning.

Understanding the Scenario: A Dive from Sea Level to 200 Feet

Imagine a diver starting at sea level, which is considered the surface or 0 feet. The diver
then proceeds to descend to a depth of 200 feet, maintaining a steady rate during the
descent. After reaching the maximum depth, the diver begins a controlled ascent at a
specified rate.

Key Details:

- Starting Point: Sea level (0 feet)

- Maximum Depth: 200 feet

- Descent Rate: Not specified explicitly, but typically calculated or assumed for safety.
- Ascent Rate: 12 and one-third feet per minute (which is 12%; ft/min or approximately
12.33 ft/min).

Step 1: Calculating the Descent Time



Assumption on Descent Rate

In many diving scenarios, the descent rate is deliberately controlled for safety and
comfort. While the problem does not specify the descent rate, we can analyze the scenario
assuming a typical descent rate. For this example, let's assume the diver descends at a
rate of 30 feet per minute, which is common for recreational diving.

Calculation:

Time to descend from 0 to 200 feet:

\[

\text{Descent Time} = \frac{\text{Depth}} {\text{Descent Rate}} = \frac{200 \text{
ft}} {30 \text{ ft/min}} \approx 6.67 \text{ minutes}

\]

This means the diver takes approximately 6 minutes and 40 seconds to reach 200 feet.
Note: If you prefer a slower descent for safety reasons, say 20 ft/min, the time would be:
\[

\frac{200} {20} = 10 \text{ minutes}

\]

The descent rate can vary based on training, comfort, and the dive profile.

Step 2: The Ascent Rate and Its Implications
Ascent Rate

The divergence's ascent rate is given as 12 and one-third feet per minute. To work with
this value precisely, convert it to a decimal:

\[

12 \frac{1}{3} = 12 + \frac{1}{3} = 12.333... \text{ ft/min}

\]

Why is Ascent Rate Important?

Controlling ascent rate is critical for diver safety because rapid ascents increase the risk

of decompression sickness, also known as "the bends." By ascending at a steady, moderate
rate, divers allow excess inert gases to safely off-gas from their tissues.

Step 3: Calculating the Ascent Time

Total Ascent Distance



From 200 feet back to sea level, the diver must cover 200 feet.
Calculation:

\[

\text{Ascent Time} = \frac{\text{Depth to surface}} {\text{Ascent Rate}} = \frac{200
\text{ ft}}{12.333 \text{ ft/min}} \approx 16.21 \text{ minutes}

\]

This equates to approximately 16 minutes and 12 seconds of ascent time.
Significance:
The ascent duration is nearly three times longer than the descent time when assuming a

descent rate of 30 ft/min. This longer ascent time reflects the conservative and safety-
oriented approach typical of diving protocols.

Step 4: Total Duration of the Dive
Adding descent and ascent times provides a full picture of the dive profile:

| Stage | Time (approximate) |

I | |

| Descent (30 ft/min) | 6 minutes 40 seconds |

| Bottom Time (at depth, if any) | Not specified, can be added as needed |
| Ascent (12.33 ft/min) | 16 minutes 12 seconds |

Total time = Descent + Ascent:

\[
6.67 \text{ min} + 16.21 \text{ min} \approx 22.88 \text{ minutes}
\]

or roughly 23 minutes for the entire process, excluding any additional safety stops or
bottom time.

Step 5: Incorporating Safety Stops and Decompression Considerations
Why Safety Stops Matter

In recreational diving, safety stops are typically performed at around 15 feet for 3-5
minutes to allow excess nitrogen to off-gas, minimizing decompression sickness risk.

Adjusted Dive Profile

- After reaching 200 feet, the diver would typically ascend to about 15 feet and stay there
for 3-5 minutes.



- This additional stop adds to the total dive duration.
Updated Total Time:

- Descent: ~6.67 minutes

- Bottom Time: Variable (not specified)

- Safety Stop at 15 ft: ~4 minutes

- Ascent from 15 ft to surface:

From 15 ft to O ft at 12.33 ft/min:

\[
\frac{15}{12.33} \approx 1.22 \text{ minutes}
\]

- Total Time with Safety Stop:

\[

6.67 + \text{Bottom Time} + 4 + 1.22 \approx 11.89 + \text{Bottom Time}
\]

Adding a typical bottom time (say 10 minutes), the entire dive could last around 22-23
minutes, aligning with previous total estimates.

Step 6: Practical Implications and Safety Considerations

Managing Ascent Rates

- Maintaining a steady ascent rate of approximately 12.33 ft/min is within recommended
safety limits.

- Divers are advised to ascend slowly, monitor their gauges, and perform safety stops.

Decompression and Gas Management

- As the diver ascends, decreasing pressure causes inert gases to off-gas from tissues.
- Proper ascent rates and safety stops help prevent decompression sickness.

Training and Experience

- Novice divers are often instructed to ascend at rates of 9-12 ft/min.

- Experienced divers may slightly vary their ascent rates based on conditions, equipment,
and dive profiles.

Equipment and Monitoring

- Dive computers or depth gauges are essential for tracking depth and ascent rates.
- Always plan the dive with safety margins and adhere to established protocols.



Summary: Key Takeaways

- Starting at sea level and descending to 200 feet at a typical rate (~30 ft/min) takes
approximately 6-7 minutes.

- Ascending from 200 feet back to the surface at 12.33 ft/min takes roughly 16 minutes.
- Including safety stops, the entire dive profile extends to about 23 minutes.

- Maintaining controlled ascent rates is crucial for diver safety, especially to prevent
decompression sickness.

- Proper planning, monitoring, and adherence to safety protocols ensure a safe and
enjoyable dive.

Final Thoughts

This scenario underscores the importance of understanding the physics of diving and the
critical role of ascent rates. By carefully calculating and managing each phase of the dive,
divers can enjoy the underwater world while minimizing risks. Whether you're planning
your next dive or studying diving principles, appreciating these details helps foster safe
diving practices and deeper respect for the marine environment.

Always remember: Dive within your training limits, use proper equipment, and never
forget the importance of safety stops and decompression planning. Happy diving!
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