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1. Effects of fishing gear entanglements on right whales

Entanglement in fishing gear is the leading cause of death for North
Atlantic right whales, one of the most endangered of all the large whale
species. Their migratory routes take them through some of the busiest
commercial fishing areas along the East Coast of the United States and
into Canada.

Entangled whales can tow fishing gear for tens to hundreds of miles
over months or even years, before either being freed, shedding the gear
on their own, or succumbing to their injuries.

In a paper published in the journal Marine Mammal Science, a re-
search team led by the Woods Hole Oceanographic Institution
(WHOI), has for the first time quantified the amount of drag on
entangled whales that is created by towing fishing gear, such as rope,
buoys, and lobster and crab traps. The study provides important data
for teams evaluating the risks and benefits of whale disentanglements.

Entanglement can change awhale's diving and swimmingbehaviour
and depletes their energy butwhat has never been really known iswhat
it must be like for animals to tow the gear. Is it like wearing an empty
backpack or is that backpack overloaded with heavy books? Does re-
moving part of the gear improve chances of survival? These are some
of the questions that the research team were examining.

Working with colleagues from the Center for Coastal Studies and
NOAA Fisheries, the lead author van der Hoop used a load cell to mea-
sure the drag forces on various types of fishing gear collected from
past right whale entanglements. The team tested 16 sets of gear, five
sets that included floats or buoys, one that included a two-brick lobster
trap and10 thatwere line only. They towed thembehind theWHOI ves-
sel R/V Tioga across a range of speeds and depths. The team found con-
siderable variation in drag created by the different sets of gear, with the
presence of floats and buoys having a significant effect on the overall
drag created for the entangled animal.

On average, the team found that entanglement increases the total
body drag to 1.5 times that of a non-entangledwhale. They also calculat-
ed the additional energy costs to the animal.

Entangled animals have to spend twice as much energy to swim at
the same speed.

The tests also allowed researchers to establish a relationship be-
tween drag and gear length, which will help in estimating the amount
of drag on an entangled whale when it is first spotted. By reducing
trailing line length by 75%, drag on the animal can be decreased by 85%.

Source: Woods Hole Oceanographic Institution

2. A DNA analysis of ballast water detects invasive species

Maritime transport is considered one of the most important ways
that native species are moved between marine regions. The trip can
http://dx.doi.org/10.1016/j.marpolbul.2015.12.015
be especially successful if these species latch on to the vessel's anchors
or chains, or even if they travel in the ship's ballast water tanks. Each
year, between 2.2 and 12 billion tons of water are transported around
the oceans of the world in these ballast water tanks which also serve
as a means of transport for about 7,000 species per day.

In a European report that analyzed 15 samples of ballast water, live
specimens of more than one thousand species were discovered in ship
tanks that arrived in European ports. These taxa, however, must face
very harsh conditions upon arrival: darkness, temperature salinity,
murky waters, turbulence and a lack of oxygen. Not all of the species
will survive, and the ones that do become potential invasive species.

In order to identify which organisms are most capable of tolerating
non-native waters and are thus themost invasive, a teamof researchers
led by the University of Oviedo (UO) analyzed the environmental DNA
present in the 70 m3 of ballast water in the tank, filled with water
from the North Sea, of the research vessel Polarstern. The study, pub-
lished in the Journal ofMolluscan Studies, provides thefirstmolecular ev-
idence of the persistence of DNA belonging to a tiny sea snail (Peringia
ulvae) which is capable of tolerating adverse conditions.

Animals like this invertebrate leave behind traces of their presence
in the waters where they live such as dead cells that have sloughed off
or fluids. It is possible to extract DNA from a sample of water in order
to determine what species are living there.

Nonetheless,finding evidence of themollusc does not confirm that it
is alive, but it does confirm the resistance of its DNA to adverse condi-
tions. Up until now there has not been any evidence of the presence of
this small snail outside of its natural habitat, although some studies
have indeed described its ability to tolerate diverse ecological
conditions.

For researchers, environmental DNA and its massive sequencing are
a 'very promising' tool for rapid biodiversity analysis and the detection
of potentially invasive species that are present in ships' ballast waters.

Source: Spanish Foundation for Science and Technology

3. Sea ice change prediction

According to climate scientists at theNational Center for Atmospher-
ic Research (NCAR) their new study can predict whether the Arctic sea
ice that forms in the winter will grow, shrink, or hold its own over the
next several years.

The team of scientists has found that changes in the North Atlantic
Ocean circulation could allow overall winter sea ice extent to remain
steady in the near future, with continued loss in some regions balanced
by possible growth in others, including in the Barents Sea.

Over the long term, winter sea ice will continue to retreat according
to NCAR scientist Stephen Yeager, lead author of the study published in
the journal Geophysical Research Letters. But they are predicting that the
rate will taper off for several years in the future before resuming. This is
not implying some kind of recovery from the effects of human-caused
global warming; it's really just a slowdown in winter sea ice loss.

Yeager is among a growing number of scientists trying to predict
how the climate may change over a few years to a few decades, instead
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of themore typical span of many decades or even centuries. This type of
"decadal prediction" provides information over a timeframe that is use-
ful for policy makers, regional stakeholders, and others.

Decadal prediction relies on the idea that some natural variations in
the climate system, such as changes in the strength of ocean currents,
unfold predictably over several years. At times, their impacts can over-
whelm the generalwarming trend caused by greenhouse gases released
into the atmosphere by humans.

The amount of sea ice covering the Arctic typically grows to its max-
imum in late February after the long, dark winter. The sea ice minimum
typically occurs at the end of the summer season, in late September. The
new study addresses only winter sea ice, which is less vulnerable than
summer ice to variations in weather activity that cannot be predicted
years in advance, such as storms capable of breaking up the ice crust.

Source: National Center for Atmospheric Research

4. Rhine one of the most microplastic polluted rivers worldwide

Between Basel and Rotterdam, the Rhine has one of the highest
microplastics pollution so far measured in rivers, with the Rhine-Ruhr
metropolitan area showing peak numbers of up to four times the aver-
age. Among investigated rivers, the Rhine is thus among those most
heavily polluted with microplastics. This is reported by researchers
from theUniversity of Basel, who evaluated, for thefirst time, the plastic
concentration at the surface of one of the big European rivers. Their re-
sults have been published in the journal Scientific Reports.

Tiny plastic particles smaller than five millimeters, so-called
microplastics, are found in almost all waterbodies these days. They
occur as intermediate products in plastic production or as pellets for
cleansing and care products or result from fragmentation of plastic de-
bris. They are released into the environment due to improper handling.
In the oceans, they contribute to the great garbage patches and are
ingested bymany organisms, from protozoa to baleenwhales. Although
as much as 80% of this marine plastic is emitted by rivers to the oceans,
not a single great river has yet been scientifically studied for the
microplastics load over its length.

For the first time, environmental scientists from the University of
Basel have now reported the abundance and composition of
microplastics at the surface of the Rhine between Basel and Rotterdam.
They took 31 water samples at 11 locations over a stretch of 820
kilometres. Microplastics were found in all samples in different concen-
trations, with an average of 892,777 particles per square kilometre (or
4,960 particles per 1000 cubic metres).

The findings reflect the major potential sources of environmental
pollution along the Rhine, such as metropolitan areas and industrial
plants, wastewater treatment plants andweirs, aswell as the particular
current conditions.

The researchers found microplastics in the shape of opaque and
transparent spherules as well as of fragments and fibres. The extremely
high proportion of more than 60% spherules in certain parts of the river
is striking. Where they come from and what their former use was, is
largely unclear so far, according to the researchers.

Source: University of Basel

5. New research sheds light on mercury pollution in estuaries

New light on mercury pollution in the waters of the north-eastern
United States has been provided by two studies by Dartmouth re-
searchers and their colleagues.

Mercury, which is transformed into methylmercury in water, is a
global pollutant that damages human health. Most people are exposed
tomercury by eating fish, particularly from open ocean and coastal fish-
eries. All 50 states have had fish consumption advisories pertaining to
mercury. Estuaries act as a repository for methylmercury, storing toxic
particulates in both the sediment and water column.
In the first study, the researchers studied the production of methyl-
mercury over several years in different environmental conditions in
sediments of two sites in Great Bay Estuary, N.H. They found that differ-
ences in the type of mixing of the sediments (due to worms versus
mixing bywater currents) and in the kinds and amounts ofmicroorgan-
isms affect the amount of methylmercury in the sediments.

The availability of methylmercury to fish in estuarine systems is de-
pendent on the amount of methylmercury that is produced in sediments,
and these concentrations are highly dependent on the chemical andphys-
ical conditions of the sediments. The activity of organisms burrowing in
the mud and the amount of mixing due to currents and waves affect the
amount of methylmercury produced and available to marine organisms.
These factors vary greatly even within ecosystems.

In the second study, the researchers studied methylmercury in sed-
iments and the water column in coastal sites in the north-eastern
United States. They found there was no relationship between sediment
methylmercury and water columnmethylmercury, which indicates the
sediments are not the only source of methylmercury to the water col-
umn. The findings suggest that upstream sources may be important,
particularly in wetland dominated ecosystems, and that sediments are
not the only important source to coastalfish. The transfer ofmethylmer-
cury from the sediment to the water column is complex and is not
strongly correlated to their net rate of formation of methylmercury.

The earlier studies showed thatwater column concentrations are the
most predictive ofmethylmercury concentrations infish, and so the lack
of a relationship to sediment is particularly important since contaminat-
ed sites are most often evaluated and remediated based on themercury
in sediments.

Source: Dartmouth College

6. Historic Arctic whaling ships logs used in climate change study

Old Weather is a citizen-science project led by a University of
Washington scientist and former mariner that is using historic ships'
logs to get a unique look at Arctic climate over the past two centuries.

A recent update has expanded the project to also include hundreds
of whaling ships, whose logbookswere preserved and scanned into dig-
ital form from New England museums and libraries.

Until now, the Old Weather project has looked to logbooks from his-
toric federal ships' logs, scanned in recent years at the National Archives
inWashington, D.C. The whaling ships will add a new source of data for
conditions in Arctic Ocean waters.

Thewhaling ships provide a rich resource to use for the region north
of Bering Strait. In some years theremay have been 40 or 50 shipswork-
ing in that sector of the Arctic. The commercial whaling boats recorded
sea ice and weather data in more than 400 logbooks from voyages dat-
ing as far back as the 1840s, withmost taking place from themid-1800s
to the early 1900s.

Institutions that contributed logbooks include the New Bedford
Whaling Museum, Providence Public Library, the Nantucket Historical
Association, Martha's Vineyard Museum, Mystic Seaport and the New
Bedford Free Public Library. Together these institutions hold the major-
ity of U.S. Arctic whaling logbooks still in existence,

The data that Old Weather volunteer citizen scientists meticulously
transcribe from the logbooks are used to drive climate and sea ice
models to help understand changes and improve predictions.

Including the new logbooks, the Old Weather effort has scanned
more than 500,000 handwritten pages from historic ship logs, and Old
Weather volunteers have so far transcribed almost 3 million historical
weather records for use in climate and environmental research.

Source: University of Washington

7. Higher levels of Fukushima caesium detected offshore

Scientists monitoring the spread of radiation in the ocean from the
Fukushima nuclear accident report finding an increased number of
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sites off the US West Coast showing signs of contamination from
Fukushima. This includes the highest detected level to date from a sam-
ple collected about 1,600miles west of San Francisco. The level of radio-
active caesium isotopes in the sample, 11 Becquerel's per cubicmetre of
seawater, is 50% higher than other samples collected along the West
Coast so far, but is still more than 500 times lower than US government
safety limits for drinkingwater, and well below limits of concern for di-
rect exposure while swimming, boating, or other recreational activities.

Ken Buesseler, a marine radio-chemist, director of the WHOI Center
for Marine and Environmental Radioactivity, was among the first to
begin monitoring radiation in the Pacific, organizing a research expedi-
tion to the Northwest Pacific near Japan just three months after the ac-
cident that started in March 2011. Through a citizen science sampling
effort, Our Radioactive Ocean, Buesseler and his colleagues used sophis-
ticated sensors to look for minute levels of ocean-borne radioactivity
from Fukushima. In 2015, they have addedmore than 110 new samples
in the Pacific to the more than 135 previously collected and posted on
the Our Radioactive Oceanweb site.

These new data are important for two reasons, according to
Buesseler. First, despite the fact that the levels of contamination off
the shores remain well below government-established safety limits
for human health or to marine life, the changing values underscore
the need tomore closely monitor contamination levels across the Pacif-
ic. Second, these long-lived radioisotopeswill serve asmarkers for years
to come for scientists studying ocean currents andmixing in coastal and
offshore waters.

Source: WHOI Center for Marine and Environmental Radioactivity
8. 17,000 marine species unprotected

A new study says that more than 17,000 marine species worldwide
remain largely unprotected, with the U.S. among the bottom in
supporting formal marine protected areas (MPAs) that could safeguard
marine biodiversity.

The study, which is the first comprehensive assessment of protected
areas coverage onmarine life, appears in the international journal Scien-
tific Reports. Authors include scientists from University of Queensland,
the Australian Research Council Centre of Excellence for Environmental
Decisions (CEED), UC Santa Barbara, the National Center for Ecological
Analysis and Synthesis, Imperial College London and the Wildlife Con-
servation Society.

The authors looked at the ranges of some 17,348 species of marine
life, including whales, sharks rays and fish, and found that 97.4% have
less than 10% of their range represented in marine protected areas. Na-
tions with the largest number of "gap species" or species whose range
lie entirely outside of protected areas include the U.S., Canada, and
Brazil.

Despite these dismal results, the authors say the study underscores
opportunities to achieve goals set by the Convention on Biological Di-
versity to protect 10% of marine biodiversity by 2020. For example,
the majority of species that were considered very poorly represented
(less than 2% of their range found in marine protected areas) are
found in exclusive economic zones. This suggests an important role for
particular nations to better protect biodiversity.

The authors say that it is imperative that new MPAs are systemati-
cally identified and take into account what has already been protected
in other places, in addition to socioeconomic costs of implementation,
feasibility of success and other aspects driving biodiversity.

According to co-author Dr. JamesWatson ofWCS and the University
of Queensland, mostmarine biodiversity remains extremely poorly rep-
resented, the task of implementing an effective network of MPAs is ur-
gent. Achieving this goal is imperative not just for nature but for
humanity, as millions of people depend on marine biodiversity for im-
portant and valuable services.

Source: Wildlife Conservation Society
9. Vessel speed biggest factor in noise affecting killer whales

The speed of vessels operating near endangered killer whales in
Washington is the most influential factor, more so than vessel size, in
how much noise from the boats reaches the whales, according to a
new study published in the online journal PLOS ONE.

Previous studies have shown that Southern Resident killer whales
alter their behaviour in the presence of vessels and associated noise,
which affects their ability to communicate and find food. Research has
also found that thewhales likely expend extra energy to call more loud-
ly when boats are operating nearby.

The new study by scientists from the University of Washington and
National Oceanic and Atmospheric Administration (NOAA) Fisheries is
the first to examine how much noise from individual boats reaches
the whales in the inland waters of Washington and British Columbia,
where they are a popular attraction for recreational and commercial
whale watching vessels.

From their results it definitely seems that speed is the most impor-
tant predictor of the noise levels whales experience.

The whale watching fleet has increased from fewer than 20 com-
mercial boats in the 1980s to roughly 80 boats serving about 500,000
people a year, with an estimated $70 million value to the economy of
Washington and British Columbia. In addition, the whales are frequent-
ly in the vicinity of ferries aswell as privatewhalewatching, fishing, and
shipping vessels.

NOAA Fisheries has identified vessel traffic and noise as one of three
main threats to recovery of the endangered population of resident killer
whales, which now numbers about 80 animals, and has focused re-
search on measuring and understanding the effect on the whales.
These results and other studies will inform a NOAA Fisheries review of
the effectiveness of vessel regulations over the coming year.

Federal regulations require vessels to stay at least 200 yards away
from whales and at least 400 yards out of the path of whales. Regula-
tions do not prescribe a speed limit but recommend that boats slow to
less than seven knots within 400 yards of the nearest whale. The main
reason speed is not regulated is the difficulty in enforcing a speed
limit and the previous lack of data indicating it was an important factor.

The researchers concluded that limiting vessel speed in the vicinity
of killer whales would reduce noise exposure of the population.

Source: NOAA

10. Increased carbon dioxide enhances plankton growth

Coccolithophores, tiny calcifying plants that are part of the founda-
tion of themarine foodweb, have been increasing in relative abundance
in the North Atlantic over the last 45 years, as carbon input into ocean
waters has increased. Their relative abundance has increased 10 times,
or by an order of magnitude, during this sampling period.

This finding was diametrically opposed to what scientists had ex-
pected since coccolithophores make their plates out of calcium carbon-
ate, which is becoming more difficult to obtain as the ocean becomes
more acidic and pH is reduced.

These findings are based on analysis of nearly a half century of data
collected by the long-running Sir Alister Hardy Foundation (SAHFOS)
Continuous Plankton Recorder sampling programme.

The results show both the power of long-term time-series of ocean
observations for deciphering how marine microbial communities are
responding to climate change and offer evidence that the ocean garden
is changing, according to Dr. William Balch, senior research scientist at
Bigelow Laboratory for Ocean Sciences and a co-author of the paper.
He had not expected to see the relative abundance of coccolithophores
to increase 10 times in the North Atlantic over barely half a century. If
anything, he expected that these sensitive calcifying algae would have
decreased in the face of increasing ocean acidification. Instead, these
carbon-limited organisms appear to be using the extra carbon from
CO2 to increase their relative abundance by an order of magnitude.
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Coccolithophores are often referred to as "canaries in the coal mine."
Some of the key coccolithophore species can outcompete other classes
of phytoplankton in warmer, more stratified and nutrient-poor waters.
These results show that coccolithophores are able to use the higher con-
centration of carbon derived from CO2, combinedwithwarmer temper-
atures, to increase their growth rate.

When the percentage of coccolithophores in the community goes
up, the relative abundance of other groups will go down. The authors
found that at local scales, the relative abundance of another important
algal class, diatoms, had decreased over the 45 years of sampling.

The team's analysis was of data taken from the North Atlantic Ocean
and North Sea since the mid-1960s compiled by the Continuous Plank-
ton Recorder survey.

Source: Bigelow Laboratory for Ocean Sciences

11. A sticky breakthrough

In an important step toward creating a practical underwater glue, re-
searchers at UC Santa Barbara (UCBS) have designed a synthetic materi-
al that combines the key functionalities of interfacial mussel foot
proteins, creating a single, low-molecular-weight, one-component ad-
hesive. The research is reported in a recent article in Nature
Communications

Scientists have successfully mimicked the biological adhesive deliv-
erymechanism inwaterwith an unprecedented level of underwater ad-
hesion, according to UCSB research faculty member Kollbe Ahn, the
article's lead author. An adhesive primer that can overcome the barrier
of water and contaminant "biofilm" layers to adhere to virtually any
mineral or metal oxide surface has a variety of applications, from basic
repair of materials regularly exposed to salty water, to biomedical and
dental uses, as well as nanofabrication.

More importantly, this less than 2 nanometer-thin layer can be used
not only at the nano-length scale, but also in the macro-length scale to
boost the performance of current bulk adhesives.

Inspired by mussels' ability to cling to surfaces despite the constant
pounding of waves and wind, the interdisciplinary group of scientists
studied the combination of proteins mussels secrete in the form of bys-
sus threads that extend from their feet and anchor them to rocks, pilings
or any other surface in their vicinity. The work builds upon research
conducted by UCSB professor J. Herbert Waite, who for three decades
has investigated the adhesion strategies employed bymussels in the in-
hospitable rocky intertidal zone.

But science had struggled to emulate the ability themolluscs have
developed over hundreds of millions of years of evolution. According
to Ahn, at least part of the reason for the difficulty has been the lack
of a deep and fundamental understanding of the biological mecha-
nism at the molecular level, leading to synthetic adhesives that
have generally fallen short in the quality of adhesion and often re-
quired complex and somewhat impractical processing and
functionalization.

While collaborating with colleagues from the Technion-Israel Insti-
tute of Technology, the UCSB research team developed a less complex
material that nevertheless demonstrates a record high wet (or under-
water) adhesion, up to 10 times the effectiveness previously demon-
strated in other such materials.

Applications of this catecholic adhesive primer are diverse. It can be
used to prime or stick surfaces that regularly come into contact with the
elements, or added to materials to make them self-healing in wet
situations.

Source: University of California - Santa Barbara

12. 3-D printed parts from some commercial devices toxic to
zebrafish embryos

The recent boom in 3-D printing has driven innovations in fields
as disparate as haute couture and medical implants. But little is
known about the safety of the materials used. In a new study in the
American Chemical Society’s (ACS) journal Environmental Science &
Technology scientists showed that some 3-D printed parts are highly
toxic to zebrafish embryos. Their findings could have implications
not only for aquatic life but also for hobbyists, manufacturers and
patients.

In 2012, themarket for 3-Dprintingwasworth $288million, accord-
ing to an analysis by Canalys, Inc. By 2018, its value is projected to soar
to $16.2 billion. The driver for this market has largely been use in med-
ical applications, butwith prices dropping for 3-D printers,more hobby-
ists and small businesses are expected to adopt the technology. Some
research has already raised concerns that the printed materials might
cause inflammatory or allergic reactions in patients. But little work
has been done to explore their potential effects on an organism's overall
health and development. A team of scientists led by Shirin Mesbah
Oskui from the University of California Department of Bioengineering
have filled that void.

They exposed zebrafish embryos to discs printed by two kinds of
commercial 3-D printers: fused deposition modelling (FDM) printers
and stereolithography (STL) printers. Among other problems, the em-
bryos exposed to either type of disc showed lower survival, reduced
lengths and decreased hatching rates compared to the controls. In addi-
tion, all embryos exposed to STL-printed parts had malformations and
diedwithin seven days. The researchers found that treating 3-D printed
pieces with ultraviolet (UV) light for 30minutes on each side seemed to
reduce some side effects.

They concluded that safe disposal strategies for 3-D printed products
and waste materials are needed to protect aquatic life.

Source: American Chemical Society
13. News in brief

13.1. China

China is to introduce tough controls on ship emissions at three key
port areas from January to reduce the sulphur dioxide they emit. If
strictly implemented, the move would force oil suppliers to increase
the supply of cleaner marine fuel, according to industry experts. The
ministry gave no details on how the new emissions rules would be
enforced or the penalties for non-compliance. The new rules will
apply to merchant ships navigating or anchoring in the waters of the
Pearl River Delta, Yangtze River Delta and the Bohai Bay rim, with a
goal to cut sulphur dioxide by 65% by 2020 from the 2015 level.
13.2. Kazakhstan

Once the world's fourth largest lake, the Aral Sea lies between
Kazakhstan and Uzbekistan, fed mainly by Amu Darya and Syr Darya.
The lake has shrunkmore than 90% as the rivers that feed it were largely
diverted by irrigation projects to boost cotton production in the arid
region.
13.3. Australia

A training course aimed at boosting the protection of the Great Bar-
rier Reef’s richmaritime heritage, which includes an estimated 800 his-
toric shipwrecks, is to be run at Townsville, Australia. The Queensland
Department of Environment and Heritage Protection (EHP) and Great
Barrier Reef Marine Park Authority (GBRMPA) have joined forces to de-
liver the historic shipwreck training for marine rangers and James Cook
University (JCU) students.

Since the late 1700s, approximately 1400 ships were believed to
have been wrecked along the Queensland coastline; about 800 of
these are believed to exist in the marine park.
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13.4. South Africa

A low level of genetic diversity in South Africa’s Great White sharks
is putting their survival at risk, according to research conducted by the
department of botany and zoology at Stellenbosch University (SU).
The genetic diversity of the white shark population in the country is
the lowest in theworld. Only fourmaternal genetic lineages are present
in the South African population, with 89% of all the sharks sharing the
exact same gene sequence. Genetic diversity is regarded as an important
indicator of the resilience of a population in the wild.
13.5. Nigeria

A captain of a cargo ship and several crew members have been kid-
napped by suspected pirates in Nigeria. The attackers captured five Polish
nationals, including the captain and three officers of the small cargo ship
Szafir. The assailants openedfire during the overnight incident inNigerian
waters. The ship sustained damage, but there were no reports of injuries.

The remaining 11 sailors managed to barricade themselves inside
the ship during the encounter. The shipwas attackedwhile transporting
metal cranes and other items from Antwerp in Belgium to Nigeria.
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