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INTRODUCTION

Overfishing and Longlining

Longline fishing has contributed to an 80% decline In large pelagic
fishes in 15 years (Myers and Worm, 2003), with longlines stretching
up to 60 miles and including hundreds of hooks. Each year, 26-7/3
million shark mortalities occur on these lines (Clarke et al., 2007).
Background

While some sharks die on the line, others die post-release due to
their metabolic capacity and the nature of the capture event (Brooks
et al., 2012). While hooked, sharks experience primary responses
(hormone releases), which, along with exhaustive exercise, elicit
secondary responses (blood chemistry disruptions) (Mandelman
and Skomal, 2012). While Brooks et al. showed that shark behavior
varies across hook duration, few studies have investigated both the
behavioral and physiological responses to longline capture.

Purpose

The purpose of this study Is to analyze the physiological and
behavioral stress responses of nurse sharks to longline capture.
Nurse sharks are a model species for this investigation given their
ability to buccal pump, making them resilient to mortality on
longlines.

METHODS
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Figure 1. Our research was conducted
at The Island School In Cape
Eleuthera, The Bahamas.

Figure 2. One of six 2m long gangions, with
an accelerometer, GoPro, hook timer and
circle hook. Gangions attach to the main line.

Figure 3. A 120m long line was set
with four buoys and 2m long gangions
at 10m apart. Data was collected at

Figure 4. Once a shark is on the long line for
the appropriate amount of time (short,
medium or long hook duration), it is pulled up
to the side of the boat and secured with a tall
rope.

three hook durations: short (0-30
mins), medium (about 2 hrs) and long
(about 4 hrs).

LONGLINE CAPTURE
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RESULTS & DISCUSSION

Sex No. Captured | Blood Drawn

Total 38 21

207.36

Mean Total Length (cm) | Range Total Length (cm)

172-227

106-256

106-256

Table 1. Mean total length and length ranges of male and female nurse sharks caught by
scientific long lines around Cape Eleuthera, Bahamas between September and December 2012.
Out of 38 nurse sharks captured, 29 were females and 9 were males. We took blood samples
from 21 sharks and behavioral data in the form of video and accelerometer data from all 38

sharks.

Physiological Results
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Figure 9. Haematocrit (ratio of red blood cells to total
blood volume) levels peaked at medium hook
durations and decreased at longer hook durations.
After the Initial high energy escape response, the
shark releases more red blood cells, making the
haematocrit increase to compensate for oxygen loss.
The shark then exhibits lower levels of activity and
recovers from its physical activity, making the
haematocrit drop.

7.55

lucose (mg/dl)

PnCO2

3
~ 7.5 i
s 7
@)
< 65 | :
B L I
S 0.9 I

5

4.5

-

100 200
Hook Duration (mins)

Figure 10. pCO2 was highest at the medium
hook durations and lowest at the long hook
durations. After the sharks’ high energy escape
response there Is a build-up of CO2 as a result
of physical exercise. As the shark calms down it
IS able to release the CO2 and recover.
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