Island Crabs Run Marathon: No Training, No Problem
Training for a marathon is no easy task. It takes months of preparation, not to mention cross-training and weight lifting, to get one's mind
and body adequately prepared to perform the strenuous and challenging activity of running 26.2 miles. Now imagine performing this
athletic feat with practically no training at all. One crustacean species does just this, only this trek usually lasts five to seven days for a
total of 3.1 miles. These 12 hour per day marathons, combined with the crab's shell measuring up to 6.5" wide, would be comparable to
the average marathon runner running 13 marathons or 340.6 miles over the same time frame. This event occurs on Christmas Island,
which is located in the Indian Ocean, south of Indonesia. Once a year, during the beginning of the wet season (Christmas Island only has
two seasons, wet and dry), usually sometime during the months of October and December, the Christmas Island Red Crabs, Gecarcoidea
natalis, migrate from the rainforest to the ocean to mate and reproduce. The breeding activities are synched with the lunar cycles so that
the low and high tides are as similar as they can be, making it easier for the females to lay their eggs.

And They're Off...
The long and arduous migration begins with the males who head out first so they can start to dig burrows in the ocean -- think of these as
the hotel room. Large males make it to the ocean first in approximately five to seven days, and soon females, who have already joined
the migration, outnumber them. After mating, males return inland, much more quickly than the initial journey, reaching the plateau in
approximately one to two days. Females, however, stay behind until they lay up to 100,000 eggs.

Once the eggs are released, they are

hatched immediately, and many of the larvae are eaten by various ocean creatures. The larvae that do survive will live in the ocean for
approximately one month, going through several larval stages before growing into juvenile crabs. Finally, the juvenile crabs emerge from
the ocean and head inland to the plateau, usually taking nine days to complete this task.
'Tis the Season…
Red Crabs live in the moist environment of the rainforest and dig burrows that have a single entrance tunnel that leads to a single
chamber where the one crab will live alone until the breeding season, which is the only time they will interact with other crabs. For much
of the dry season, the crabs will retreat and primarily stay in their burrow where it is humid and cover it loosely with leaves to maintain a
high level of humidity. While nestled in their burrows, the red crabs don't venture away very often.

Researchers have observed that

these crabs received approximately 10 minutes of exercise a day, which is quite the opposite from the aerobic activity they endure at the
beginning of the wet season. “During the dry season crabs are unable to sustain even moderate exercise without supplemental ATP
energy from anaerobic respiration. In contrast, the crabs migrating to the ocean showed no reliance on anaerobic respiration and had no
evidence of lactic acid buildup,” according to recent research.
Overnight Muscle Overhaul
How do they get in shape for the 3.1 mile trek so quickly? To answer that question, a group of the researchers traveled to Christmas
Island during the wet season and collected leg muscle samples from the crabs while they were migrating, and did so again in six months
while the crabs were relatively dormant in the dry season. The researchers planned to look at the muscles at the molecular level,
specifically the mRNA, so they could determine the difference between the genes being used during both seasons. "After many months
[of] building a library from the mRNA molecules from both tissues and analyzing the expression levels of many genes, the team could see
that there were dramatic differences between the migrating and inactive crabs' muscles," stated Kathryn Knight, the author of the
summary for the researchers' published work in The Journal of Experimental Biology. She went on to say, "Not surprisingly the majority of
the genes expressed in the muscles coded for muscle proteins, such as actin, which forms part of the muscle's contractile unit, and
troponin and tropomyosin, which regulate muscular contraction. And, when the team took a closer look at the versions of genes that were
expressed, they could see that the immobile dry season crabs' muscles were tuned to short anaerobic sprints while the muscles of crabs
that migrated during the monsoon were aerobic, extremely resistant to fatigue and ideal for the crabs' arduous odyssey."Specifically, the
researchers determined that there were significant differences in the abundance of 14 gene transcripts between the two samples, and it is
those differences that help the crabs' muscles essentially supercharge overnight and go from the dry season anaerobic physiology to the
pumped-up, high-endurance aerobic version of the wet season.
---------------------------------------------------------------------------------------------------------------------------------------------------------Question 1: Compare the structure and composition of red crab leg muscles between the wet season and dry season months … Explain?

Question 2: Explain what would happen if a red crab tried to run from the forest to the beach in 2-3 days during the dry season?

R-N-R BTR: Running-N-Respiration

----------------------------------------------------------------------------------------------------------------------------- --------------------------Question 1: Compare the percentage of fast and slow fibers in the thigh muscles of sprinters vs marathon runners
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Question 2: What causes the differences in slow vs fast muscle fibers from person to person?

Question 3: Compare muscle cells full of slow vs fast fibers in the Venn diagram below:

Slow-fiber cells

Fast-fiber cells

Question 4: Predict what would happen if an Olympic marathon runner switched and began to train to as a sprinter … how competitive do
you think they would be …. WHY?

