
thousands of times more animats than animals (and then reducing the result proportionally to the 
actual population) do not affect the outcome but do reduce the likelihood of random extreme variation 
in outcomes. Monte Carlo methods, or running the same simulation over and over hundreds or 
thousands of times also helps smooth out the distribution of outcomes. Because the animats are 
seeded randomly for each model run and because they run independently according to user-specified 
rules, no single model run will produce the same result (as in real life) and so the model must be run 
many, many times in order to arrive at a statistical average. This process, which is widely accepted as 
statistically legitimate and even necessary to producing realistic model outcomes, should not be 
confused with the selection of variables to put into the animat models and Monte Carlo simulations: 
those variables, like the source and propagating environment variables, can and do produce biases in 
the outcome, as will be discussed in detail below.

Animal survey data for the Gulf of Mexico is sparse overall, and therefore statistically weak. Various 
techniques have been applied to the data to generate estimates of population abundance, density and 
distribution. The official NMFS Stock Assessment Reports (SAR) are an official estimate by NMFS of the 
best estimate of population abundance in a region, but they do not offer information about animal 
distribution, forcing the user to either evenly distribute the animals even across the habitat, even 
though it is known the animals do not use all of the habitat equally. Alternatively, the modeler can 
generate ‘expert’ assumptions about how the animals use the habitat, but those assumptions can create 
unrealistic estimates of take if the assumptions are not good. For example, JASCO placed all sperm 
whale animats in water depths greater than 1000 meters because sperm whales are deep divers that 
tend to occupy deep water. However, a look at the data show that many, if not most, sightings of sperm 
whales occur in water depths of 400-800 meters, and this is largely confirmed by tagged whale data 
from the BOEM SWSS research project.

Alternative to applying a population estimate for the entire Gulf evenly or selectively across the Gulf is 
to use habitat features correlated with animal sightings to predict where animals are most likely to be 
seen based on ‘suitability’ of habitat. The statistical aspect of this process is quite well worked out as in 
the Duke University model applied in the BOEM DPEIS, but there are still ‘human-in-the-loop’ decisions 
that can affect model outcome. Something like the Duke model is therefore a “work in progress” in 
which model predictions may be more or less accurate, depending on the habitat variables available to 
the modeler and whether they are in fact strongly predictive of where animals will in fact be. A few 
“warning flags” about the novel predictions by the Duke model are:

• The distribution of Bryde’s whales across the entire GOM shelf edge by the inclusion of 
“unidentified baleen whale” data as Bryde’s whale data. Actual observations suggest that the 
Bryde’s whales are confined to a relatively small area of habitat around DeSoto Canyon in the 
Eastern Planning Area (EPA), and in fact this site has been selected as a special mitigation zone. 
But the Duke model “places” Bryde’s whales across large swaths of area where they have never 
been seen, greatly elevating the predicted takes in the WPA and CPA by what are probably 
orders of magnitude (hundreds or even thousands of modeled takes not supported by the real 
data).

• Several species for which there are low sighting data produced low likelihoods of occurrence 
across vast areas of the Gulf in the Duke model, which were further simplified to even 
probabilities across entire modeling zones: false killer whales, killer whales and several other 
species are therefore equally likely of being taken wherever surveys occur, when in reality there 
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are probably higher and lower areas of likelihood. It is hard to predict how the “fuzzy” 
predictions of the Duke model, and the modifications of the JASCO model affect take outcomes 
but generally speaking, these species tend to have predicted abundances derived from Duke 
density models that are among the highest deviations of the Duke model from SARs (e.g. 6 
times SAR for killer whale, 14 times SAR for pygmy killer whale).

• Deep divers that are seldom seen during visual surveys were subjected to some assumptions 
about sightability that greatly elevated predicted abundance and greatly expanded habitat 
occurrence over the SARs; 12 times the SAR for Kogia and about 8 times the abundance for 
beaked whales (based on Cuvier’s beaked whale modeling). This radical departure from 
historical estimates of abundance is somewhat consistent with comparisons elsewhere 
(Atlantic, California, Bahamas, eastern north Atlantic sites), but on the high side. It is also 
higher than predictions by passive acoustic surveys and modeling by Hildebrand, Moretti, and 
others. Just how “precautionary” the Duke model is for these species is hard to estimate at this 
time, but it is fairly clear that the Duke model is over-predicting deep diver abundance and 
distribution leading to excessive estimates of takes.

Additional aspects of animal distribution and movements information that may lead to over-prediction 
of takes include:

• Assumptions used to deal with the large number of modeling cells that yield zero abundance 
and zero takes can lead to over-prediction of takes. JASCO notes that the outcomes that yielded 
a probability of Level A take greater than one (1) was less than 0.2% (i.e., only 2 out of a 
thousand model results yielded a take of 1 or more animals)(D-123, D-129). The average 
number of Level A takes was 0.0195 or about 2 per 100, the result of a very small number of 
model outcomes that yielded more than one Level A take.

• The 3MB model used to set swimming and dive parameters for the animals rely on limited data, 
quite often from related species studied at different locations than the Gulf. It is therefore hard 
to predict whether the overall effect of the values entered into the 3MB model resulted in over­
prediction of takes or under-prediction, but the most likely outcome is that the values used 
were conservative, precautionary values that added to the over-prediction of takes.

• The modelers assumed that the animals did not undergo long-term, large-scale movements. 
Certainly it is widely assumed that animals do not migrate in and out of the Gulf in great 
numbers, although sperm whales, a variety of baleen whales, and probably many other species 
do move between the Gulf and Atlantic or Caribbean. But the currently available data do not 
offer enough information, especially for winter months, to determine whether other species 
exhibit moderate north-south or east-west movements with the seasons similar to the inshore­
offshore movements of estuarine bottlenose dolphins in the late winter and spring, or during 
other seasons. It is well known that large numbers of animals may travel from east to west, 
tracking the warm core rings spun off by the Loop Current, but this phenomenon is not 
sufficiently documented to inform the model.

• JASCO modeled the effect of group size on outcome. They did not see a significant difference in 
average outcome from using single, ungrouped animats, although they did note that obtaining 
the same outcome regardless of group size means that there will be more zero-take model runs 
as group size increases (D-135; D-174).
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