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Population consequences of
disturbance by offshore oil
and gas activity for
endangered sperm
whales, Farmer et al.

The impacts of exposure
to Deepwater Horizon oil
and chronic
anthropogenic noise
caused by geological and
geophysical (G&G)
surveys was estimated

for Northern Gulf of Mexico sperm whales (Physeter
macrocephalus) using a Population Consequences of
Disturbance (PCoD) theoretical framework. This
framework evaluated how impacts to individual fitness by
oil exposure and/or behavioral disturbance resulted in
population-level effects. PCoD models compared three
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regimes (baseline, spill, and spill and disturbance) under
six resilience scenarios. PCoD models incorporated (1)
survey activities and mitigation closures, (2) three-
dimensional propagation of sound and simulations of
animal movement, (3) dose-response functions, (4)
bioenergetics transfer functions, (5) oil exposure models,
and (6) demographic models to assess vital rates and
stock population dynamics. All model simulations
suggested significant reductions in the relative fitness of
reproductive females. Oil exposure was projected to
reduce survival and reproductive success, and cause the
stock to decline by 26% by 2025. Precautionary
simulations predicted that 4.4% of the stock may reach
terminal starvation due to behavioral disturbance
associated with future G&G surveys, resulting in a 25%
greater stock decline than that predicted from oil spill
exposure alone.
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Characterizing sex ratios of
sea turtle populations,
Shertzer et al.

Determining adult sea turtle
operational sex ratios
typically requires expensive
laparoscopic examination
of the gonads and
endocrinological analysis of

circulatory plasma testosterone concentrations. To
improve estimation, the authors employed a Bayesian
mixture model to classify the sex of juvenile loggerhead
sea turtles from a dataset containing the following
variables: juvenile testosterone concentration levels
(based on 1401 samples), carapace length, and water
temperature data collected from 1997-2010 on foraging
grounds in Core and Pamilico Sounds, North Carolina,
USA. Of these, 170 samples included laparoscopically-
confirmed sexes and were used as model training data.
The authors considered multiple model configurations,
and the one with best performance fit the natural log of
testosterone concentration as a function of sex to water
temperature with a normally distributed error. Juvenile sea
turtle sex ratio was 81% female with 94% classification
accuracy. Model performance analysis suggested that
only 100-140 turtle laparoscopies would be required to
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sufficiently establish testosterone reference training data
for the model. This new method minimizes invasive
sampling, provides guidance for future studies estimating
sex ratios of sea turtle demography, and enhances
conservation and management efforts.
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Environmental conditions and
herbivore biomass determine
coral reef benthic community
composition: implications for
quantitative
baselines, Robinson et al.

This study explores
the relative
importance of biotic
and abiotic factors

on benthic coral reef communities. The authors used
underwater images, visual census, and remote sensing
data from 1,566 sites across 34 islands and atolls
spanning the central Pacific Ocean. Boosted regression
tree models assessed the relative importance of four
abiotic variables (sea surface temperature, aragonite
saturation state, productivity, and wave energy), three
biotic variables (all related to herbivore grazing), and a
proxy for anthropogenic effects (based on whether an
island was inhabited or not), on a ‘reef-builder index’
(based on the relative abundances of calcifiers, i.e., hard
coral, crustose coralline algae as opposed to turf and
fleshy macroalgae). Several important conclusions
emerged. In general, at the site level, abiotic factors
outweigh or match grazing pressure as predictors of coral
community composition. Reefs tend to be dominated by
calcifiers in warmer, more productive, aragonite saturated,
low wave-energy waters and when scraping, excavating,
and/or cropping herbivores are abundant. More
specifically, as long as a minimum amount of grazing fish
biomass (10-20 kg ha-1) exists, abiotic factors predict the
coral community composition. As opposed to other single-
island-scale studies, which have found that the abiotic
versus biotic factors decouple based on human
disturbance, this was not seen at a regional sale. The
quantitative threshold along with the preferred type of
grazing fish biomass is particularly, useful for coral reef
and reef fisheries management.
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Novel anelloviruses identified
in buccal swabs of Antarctic
fur seals, Crane et al.

Viral diversity characterization is
essential for protecting marine
megafauna for whom infectious
diseases are a leading cause of
mass mortality. A viral metagenomics

approach was applied to identify circular DNA viruses in
buccal swab samples from 37 Antarctic fur seals
(Arctocephalus gazella) breeding on Livingston Island,
Antarctica during the 2016/2017 austral summer. The
authors compared the found genomes with 940
anellovirus genomes from GenBank to find five full, new,
anellovirus genomes. Of these, the authors determined
that there were two new putative species lineages, torque
teno Arctocephalus gazella virus (TTAgV) -1 and -2.
These lineages are most closely related to and cluster
with a previously identified anellovirus associated with
California sea lions (Zalophus californianus). The ORF1
protein of TTAgVs share 26–41% amino acid similarity to
the ORF1 protein of other previously identified pinniped-
associated anelloviruses. This study presents the first
report of anelloviruses associated with Antarctic fur seals,
expanding the number of pinniped species known to be
infected with anelloviruses to four (Antarctic fur seals,
California sea lions, harbor seals, and Weddell seals).
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Science and Technology mission is to advocate for protected species science within and
outside NOAA Fisheries by investing in research and development efforts and to
communicate and coordinate agency science in support of species conservation and
recovery. We do this by coordinating closely with the six Fisheries Science Centers, the Office
of Protected Resources, and other NOAA Headquarters Offices and internal and external
partners.

This newsletter is intended to summarize the latest research on protected species from
scientific publications that include one or more NOAA Fisheries authors. It will be distributed
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quarterly with alternate issues highlighting research from the East and West Coasts centers
and offices.
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