Chasing Tail: Fishing Ground Forecasting in the Atlantic Ocean
Introduction

Methods

This GIS project utilized geospatial data
from the Atlantic Ocean to illustrate the
essential fish habitat (EFH) of multiple
species of commercially viable tuna and
shark. The maps produced would primarily be of use to fishermen as part of a
fishing ground forecasting system or to
the scientific community dedicated to
researching and protecting fragile populations of fish as well as managing their
ethical harvest. Commercial and recreational fishermen alike spend large
amounts of time and money in pursuit
of these highly migratory species, whose
oft dwindling populations render them
quite elusive. In their search, baitfish,
bottom structure, and select water temperatures are key indicators of the presence of tuna and shark. The data analyzed to produce regions with increased
likelihood of the presence of fish includes the following: bathymetry, sea
surface temperature, chlorophyll concentration, shipwreck, and pre-mapped
EFH data. The species analyzed, some of
which are pictured in the figures below,
include the following: Shortfin Mako
Shark, Bigeye Thresher Shark, Common
Thresher Shark, Blue Shark, Albacore
Tuna, Bigeye Tuna, Yellowfin Tuna, and
Bluefin Tuna.

To determine regions of the ocean with the highest
likelihood of diverse tuna and shark presence, the
intersection of the EFH regions of the 8 examined
species was produced using the model (Figure 6)
shown below. This condensed region shows areas of
ocean that provide the water and substrate necessary for all 8 species to survive and spawn. The premapped EFH regions used to produce this region do
not account for seasonal changes or rapid migration
in the search for food of each species. To account for
recent temperature changes, equally as migratory
baitfish, and the tendency of fish, especially sharks,
to cling to structure for protection, another model
(below, Figure 5) was utilized to plot the habitat feasibility of current ocean regions. Using a weighted
average of the temperature and depth preferences
of each species along with chlorophyll concentration
spikes , the model assigned a feasibility score for the
region of interest. Finally, the distance of desirable
fishing grounds from various East coast major fishing ports was calculated using a Euclidean distance
function.

Figure 5. (Immediate Right) Feasibility Model
This model takes into account the depth and temperature preferences of each species using a weighted average.
The weight of each species was assigned based on its desirability, with Bluefin Tuna and Mako Shark at the top and Blue
Shark and Albacore Tuna at the bottom. This average yielded the temperature and depth range used in the raster calculations.
Figure 6. (Far Right) EFH Intersection Model
This model took the intersection of the 8 different species’ EFH region, as mapped by NOAA. This region can be expected to have high species diversity and was used as a comparison to the regions produced by the feasibility analysis.

Implications

Figure 1. Common Thresher Shark (Alopius vulpinus)

Figure 3. Bluefin Tuna (Thunnus thynus)

Figure 2. Yellowfin Tuna (Thunnus albacares)

Figure 4. Shortfin Mako Shark (Isurus oxyrinchus)

The analysis indicated multiple regions in the Atlantic that are currently suitable for all 8 species of tuna and shark. Shipwrecks within 3 miles (within shark
smelling range) of the combined EFH region were found to be the most promising for fishermen. Shipwrecks outside of the three mile radius cannot be ruled
out because of the migratory nature of fish, but they can be labelled less likely
to hold a highly diverse population of fish. The most important indicator of tuna or shark presence, food, was found to be most plentiful off the shore of Cape
Cod, through the chlorophyll analysis. In regions with high concentration of
chlorophyll and appropriate water depths and temperatures, the presence of
fish can be most reliably predicted. Regions with the highest incidence of favorable conditions were assigned a feasibility score of 4; whereas, regions with
low fish presence indication were granted a 0.
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