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Earth's oceans show decline in microscopic plant life

The world's oceans have seen significant declines in certain types of
microscopic plant-life at the base of the marine food chain, according to
a new NASA study. The research, published in Global Biogeochemical Cy-
cles, is the first to look at global, long-term phytoplankton community
trends based on a model driven by NASA satellite data.

Diatoms, the largest type of phytoplankton algae, have declinedmore
than 1%per year from1998 to 2012 globally,with significant losses occur-
ring in the North Pacific, North Indian and Equatorial Indian oceans. The
reduction in population may reduce the amount of carbon dioxide
drawn out of the atmosphere and transferred to the deep ocean for
long-term storage.

The decline in diatoms is one of several regional shifts observed in
four types of phytoplankton in the 15-year study period.

Cecile Rousseaux, of Universities Space Research Association and
NASA's Goddard Space Flight Center in Greenbelt, Maryland and her col-
leagues took ocean colour measurements of chlorophyll, from NASA's
Sea-viewing Wide Field of View Sensor (SeaWiFS) that flew aboard the
Geo EyeOrbView-2 satellite from1997 to 2010 and theModerate Resolu-
tion Imaging Spectroradiometer (MODIS) aboard NASA's Aqua satellite
from 2002 to the present. The data show the total chlorophyll in the
ocean of all the phytoplankton types combined together. In previous
work, they had observed that in the Northern Hemisphere, total chloro-
phyll was declining, but they did not know what types of phytoplankton
were declining or why.

The computermodel, NASA's Ocean BiogeochemicalModel, uses other
satellite data and field observations from ocean buoys and ships, recreates
the conditions in the ocean, from its currents to the amount of sunlight and
nutrients available in different ocean basins. Since different types of phyto-
plankton use up nutrients at different rates and amounts, the model
allowed the researchers to distinguish between large diatoms and smaller
phytoplankton: coccolithophores, chlorophytes, and tiny cyanobacteria.

According to themodel, the diatomdeclines are due to the uppermost
layer of ocean water, called the mixed layer, becoming shallower. Taking
into account seasonal variation, it shallowed by 1.8 metres over the 15-
year study period.

Source: NASA

Solutions to issue of plastic waste in oceans

Specific land-based solutions for plastic waste in the ocean, starting
with the elimination of plastic waste leakage in five priority countries
(China, Indonesia, Philippines, Vietnam and Thailand) have been set out
in the Ocean Conservancy’s report: Stemming the Tide: Land-based strate-
gies for a plastic-free ocean.

The report, for thefirst time, outlines a specific path forward for the re-
duction, and ultimate elimination, of plastic waste in the oceans and con-
firms, what many have long thought, that ocean plastic solutions actually
begin on land. Therefore itwill take a coordinated effort of industry, NGOs
and government to solve this growing economic and environmental
problem.

Eight million tonnes of plastic leak into the world's ocean every year
and the amounts continue to grow. Without concerted global action,
there could be one ton of plastic for every 3 tons of fish by 2025, leading
to massive environmental, economic and health issues.

With at least 80% of ocean plastic originating from land-based sources,
the report's findings propose a four-point solution to cutting leakage by
45% in the next 10 years, dramatically reducing ocean plastic waste by
2025 with the ultimate goal of eradicating the issue by 2035. The report
estimates that total costs for implementing these solutions could be
contained at $5 billion a year, with significant returns to the global
economy.

Stemming the Tide specifically underscores the important role of in-
dustry in driving the solutions and catalyzing public and private invest-
ment to solve the problem of ocean plastic leakage.

In the short and medium term, the report calls for accelerated devel-
opment of waste collection and plugging of post-collection leakage,
followed by the development and rollout of commercially viable treat-
ment options. In the long term, the report identifies the critical need for
innovations in recovery and treatment technologies, development of
newmaterials andproduct designs that better facilitate reuse or recycling.

The report further emphasizes the need for all approaches and solu-
tions to be tailored at the regional level, specifically in the five priority
countries identified, which account for half of all plastic leakage globally.
While countries have made major improvements in curbing plastic leak-
age, greater global support is needed to scale impact swiftly in these pri-
ority regions.

Source: Ocean Conservancy

Ban on microbeads offers best chance to protect oceans

An outright ban on the common use of plastic "microbeads" from
products that enter wastewater is the best way to protect water quality,
wildlife, and resources used by people, a group of conservation scientists
suggest in a new analysis.

These microbeads are one part of the microplastic problem in
oceans, freshwater lakes and rivers, but are a special concern because
in many products they are literally designed to be flushed down the
drain. And even at conservative estimates, the collective total of
microbeads being produced today is enormous.

In an article published in the journal Environmental Science and Tech-
nology, scientists from seven institutions say that nontoxic and biode-
gradable alternatives exist for microbeads, which are used in
hundreds of products as abrasive scrubbers, ranging from face washes
to toothpaste. Around the size of a grain of sand, they can provide a grit-
ty texture to products where that is needed.

Stephanie Green, from the College of Science atOregon State Univer-
sity, and co-author of this report stated that part of this problem is that
contaminants like these microbeads are not something our wastewater
treatment plants were built to handle, and therefore the overall amount
of contamination is huge. The microbeads are very durable.

In the analysis, and using extremely conservative methodology, the
researchers estimated that 8 trillion microbeads per day are being
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discharged into aquatic habitats in the United States, but the other 99% of
themicrobeads, another 800 trillion, endup in sludge fromsewageplants,
which is often spread over areas of land. Many of those microbeads can
then make their way into streams and oceans through runoff.

Even though microbeads are just one part of the larger concern
about plastic debris that end up in oceans and other aquatic habitat,
they are also one of the most controllable. With growing awareness of
this problem, a number of companies have committed to stop using
microbeads in their "rinse off" personal care products, and several states
have already regulated or banned the products.

Source: Oregon State University

World Heritage Sites under threat of oil, gas andmining exploration

Almost a third of all natural World Heritage Sites has the threat of oil,
gas and mining exploration hanging over it, according to a new report.
This threat rises to an alarming 61% in Africa.

Natural World Heritage Sites (WHS) are places of outstanding natu-
ral value, such as the Great Barrier Reef, the Grand Canyon, and the
Selous Game Reserve in Tanzania.

The newassessment, in a report called Safeguarding Outstanding Nat-
ural Value, produced by theWorld Wide Fund for nature (WWF), Aviva
Investors and Investec AssetManagement, puts the risk at a higher level
than previously thought. The report also brings to light the risk to inves-
tors of involvement with extractives companies working, or intending
to work, in or near these places.

Covering less than 1%of the planet and containing outstanding natural
value such as iconic landscapes and species, natural World Heritage Sites
are in increasing danger of exploitation and irreparable damage, which in
turn damages the communities who depend on these places for their
livelihoods.

The threat level relates to active operations by extractive companies,
or intrusion that may come as a result of concessions for exploration of
minerals or oil and gas overlapping these sites. Investors are being
warned in the report of their risk exposure if they back the companies
involved, both in terms of financial risk and threats to their reputation.

Alternative and sustainable development of natural World Heritage
Sites is proposed as a far better solution to safeguard the futures of both
natural resources and local, national and global communities. Currently,
93% of naturalWorld Heritage Sites deliver recreation and tourism ben-
efit; 91% provide employment; and 84% contribute to education.

WWF is calling on investors to use the evidence in the report to en-
gage with the extractive sector at industry level to encourage the wider
adoption of no-go and no impact commitments for naturalWHS, and for
companies to proactively disclose active, existing, or intended activity
within, or adjacent to, natural World Heritage Sites.

Source: WWF

Offshore wind farms more risky for gannets

Offshore wind farms which are to be built in waters around the UK
could pose a greater threat to protected populations of gannets than pre-
viously thought, according to a new study by researchers at the universi-
ties of Leeds, Exeter and Glasgow.

It was previously thought that gannets, which breed in the UK be-
tween April and September each year, generally flew well below the
minimumheight of 22metres above sea level swept by the blades of off-
shore wind turbines.

However, while this is the case when the birds are simply commut-
ing between their nest sites and distant feeding grounds, this new study
shows that they fly at an average height of 27 metres above sea level
when actively searching and diving for prey. Crucially, the study also
shows that the birds' feeding grounds overlap extensively with planned
wind farm sites in the Firth of Forth, heightening their risk of colliding
with turbine blades.

The researchers estimate that up to 12 times more gannets could be
killed by turbines than current figures suggest, although they stress that
the figure is based on calculations using current typical turbine sizes,
which could be different to those actually installed, and that there is
great uncertainty over actual turbine avoidance rates.

Previously data on gannet flight heightswere obtained by one of two
methods: trained surveyors on boats estimating heights by eye, or
radar, which usually has a limited range of about 6 km and is costly.
The new study used miniaturised light-weight GPS loggers and baro-
metric pressure loggers, temporarily taped the birds' tails, allowing
the researchers to track the flights of gannets in three-dimensions as
they flew out from the Bass Rock, searching for fish.

They then used the data in a predictive model which suggested that,
based on available estimates of the proportion of birds that would be
likely to avoid the turbine blades, about 1,500 breeding birds could be
killed each year at the two plannedwind farms nearest to the Bass Rock.

Professor KeithHamer, of the School of Biology at Leeds, oversaw the
study, published in the Journal of Applied Ecology. His research group, to-
gether with colleagues from Exeter and Glasgow, based their work at
Bass Rock, the world's largest colony of gannets with some 70,000
breeding pairs, situated in the Firth of Forth in south-east Scotland,
less than 50 kilometres from several planned wind farm sites.

Increasing the distance between the tips of the spinning turbine
blades and the sea would give gannets more headroom and the re-
searchers strongly urge that the current minimum permitted clearance
turbine height be raised from 22 m to 30 m above sea level.

The government expects offshore wind power could supply be-
tween eight and 10% of the UK's annual electricity supply by 2020. It
currently supplies about 4%, according to the latest official figures.

Source: University of Leeds

King crabs threaten Antarctic ecosystem due to warming ocean

King crabsmay soon become high-level predators in Antarctic marine
ecosystemswhere they have not played a role in tens of millions of years,
according to a new study published in the Proceedings of the National
Academy of Sciences and led by Florida Institute of Technology. The re-
search ties the reappearance of these crabs to global warming.

Lead author Richard Aronson, professor and head of Florida Tech's
Department of Biological Sciences, stated that the rising temperature
of the ocean west of the Antarctic Peninsula, one of the most rapidly
warming places on the planet, should make it possible for king crab
populations to move to the shallow continental shelf from their current
deep-sea habitat within the next several decades.

Researchers found no barriers, such as salinity levels, types of sedi-
ments on the sea floor, or food resources, to prevent the predatory crus-
taceans from arriving if the water became warm enough.

That arrival would have a huge impact as other creatures on the con-
tinental shelf have evolved without shell-crushing predators. So, if the
crabs moved in, they could radically restructure the ecosystem.

Source: Florida Institute of Technology

Satellite technology puts ‘mussel’ into shellfish monitoring

The use of satellites and meteorological data to monitor and forecast
water quality events threatening shellfish farms, for the benefit of the
shellfish industry and, ultimately, consumers, is being investigated by a
Plymouth Marine Laboratory (PML).

The farming or cultivation of seafood, or aquaculture, is an important
worldwide source of protein. As global populations continue to rise at
approximately 1.13% a year, the expansion of aquaculture is considered
key to help provide food security for future generations. In the UK, shell-
fish farming generates £20-25 million turnover each year, with world-
wide demand for shellfish anticipated to grow by 5% a year.

Tools that can provide environmental information directly to
farmers will help to continue safe, productive and sustainable
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aquaculture farming, whilst also helping the industry to expand and
meet the nutrition needs of future populations.

This 2-year ShellEye project, funded jointly by the UK Biotechnology
and Biological Science Research Council (BBSRC) and Natural Environ-
ment Research Council (NERC), will be helping to advance shellfish
farming management practices. The project will initially focus on the
development of novel satellite monitoring and short-term forecasting
techniques, which will then be integrated into the first water quality
monitoring service for harmful algal blooms and targeted pollution
events, specifically for the shellfish aquaculture industry.

Changes in water quality, such as the formation of harmful algal
blooms, can have a negative impact upon shellfish farms and, in rare
cases, can also pose a public health issue through the consumption of
contaminated stock. Currently, water quality in and around aquaculture
farms in theUK and Europe ismonitored by government agencies, using
a series of tests based on collecting water samples and analyzing the
flesh of the seafood being farmed.

Enhancing current monitoring, through the use of satellites and
weather forecasts, will provide farmers with a cost-effective, near
real-time source of information in the form of electronic bulletins, to
helpmanage shellfish harvesting. In turn, this should helpminimize po-
tential health risks and financial losses, which can reach over £160K per
closure, and support farmers in making more informed decisions about
when and how much to harvest.

Source: Plymouth Marine Laboratory

Meanwhile a new portable device to quickly test for toxins in shell-
fish developed

The development of a portable, inexpensive device that can quickly
and easily screen freshly caught shellfish for marine toxins has been re-
ported by researchers in the Journal of Agricultural and Food Chemistry

Mussels, oysters, scallops and clams can often be a recipe for
diarrhoetic shellfish poisoning (DSP). DSP is caused by eating shellfish
that have accumulated okadaic acid (OA) or related marine toxins.
Algal blooms, commonly referred to as "red tides", can produce these
substances, which shellfish can accumulate through filter feeding.

Because cooking the shellfish does not destroy the toxins, several
regulations are in place to prevent the sale and consumption of tainted
shellfish. To comply with these regulations, the current practice is to
send samples to labs that use expensive, technically intense and slow
tests. Waqass Jawaid, from the Institute for Global Food Security, School
of Biological Sciences, Queen’s University Belfast, and colleagues set out
to develop an inexpensive, easy-to-use and portable device that main-
tained the rigorous testing standards of off-site labs but could quickly
test shellfish on boats and at other remote locations.

The researchers adapted a test called a lateral flow immunoassay
(LFIA), which is like a home pregnancy test strip. This LFIA combines
simple test procedureswith an antibody previously shown to specifical-
ly bind to three OA toxins. The small, portable device can accurately
screen for the presence of these substances in less than 20 minutes on
a boat, before it goes further into the supply chain. If the test is positive,
then the shellfishwould not be sold. If the LFIA readout is negative, then
an additional, easy-to-use test could be conducted dockside for "total
toxins," which would include detection of a fourth type of OA.

Source: American Chemical Society

Deep-diving whales could hold answer for synthetic blood

The ultra-stable properties of the proteins that allow deep-diving
whales to remain active while holding their breath for up to two hours
could help RiceUniversity biochemist JohnOlson andhis colleaguesfinish
a 20-year quest to create lifesaving synthetic blood for human trauma
patients.

In a new study reported in the Journal of Biological Chemistry, Olson
and colleagues compared the muscle protein myoglobin from humans,

whales and other deep-diving mammals. Myoglobin holds oxygen for
ready use inside muscle cells, and the study found that marine mam-
mals have ultra-stable versions of myoglobin that tend not to unfold.
The researchers found that stability was the key for cells to make large
amounts of myoglobin, which explains why deep-diving mammals
can load their muscle cells with far more myoglobin than humans.

Whales and other deep-diving marine mammals can pack 10-20
timesmoremyoglobin into their cells than humans can, and that allows
them to 'download' oxygen directly into their skeletal muscles and stay
active even when they are holding their breath. The reason whale meat
is so dark is that it's filled with myoglobin that is capable of holding ox-
ygen. But when the myoglobin is newly made, it does not yet contain
haeme, the oxygen holding part of the molecule. It was found that the
stability of haeme-free myoglobin is the key factor that allows cells to
produce high amounts of myoglobin.

Protein stability has emerged as crucial and the research group is
now hoping, that with this knowledge, they can create a strain of bacte-
ria that could generate massive quantities of another protein,
haemoglobin, that is closely related to myoglobin. The goal is to create
synthetic blood for use in transfusions. Hospitals and trauma specialists
currently rely on donated whole blood, which is often in short supply
and has a limited storage life.

Source: Rice University

Researchers in Northwestern Hawaiian Islands finds highest rates of
unique marine species

Scientists have recorded numerous species ofmarine life never before
seen, including a possible new species of seahorse, and a sea star not pre-
viously found in Hawaii, during a 28-day research expedition aboard the
National Oceanic and Atmospheric Administration’s (NOAA) ship
Hi'ialakai exploring the deep coral reefs within PapahanaumokuakeaMa-
rine National Monument in the Northwestern Hawaiian Islands.

Using advanced diving technology to survey reefs at depths up to
100 m, much deeper than conventional scuba gear allows, scientists
were able to observe rarely seen ecosystems. Fish surveys at these
depths around the northernmost atolls revealed an extremely high
abundance of species found only in the Hawaiian Islands.

On some of the deep reefs surveyed, 100% of the fishes recordedwere
endemic, meaning that they are all unique to the Hawaiian archipelago
according to Randall Kosaki, chief scientist of the expedition. This is the
highest level of endemism recorded fromanymarine ecosystemon Earth.

The team was the first to dive on several open-ocean seamounts in
the monument, which were first mapped using high resolution
multibeam sonar in 2014 and 2015. These undersea mountains rise
from the floor of the ocean in over 4000m of water and summit within
60-100 m of the surface.

Source: NOAA Headquarters

Newmodel used to estimate Antarctic ice sheet melting

To seehowburningup theEarth's available fossil fuelsmight affect the
Antarctic ice sheet, scientists turned to a computer program developed at
the University of Alaska (UAF) Fairbanks Geophysical Institute. They
found that, according to the model, the ice would disappear.

UAF's Parallel Ice SheetModel (PISM)was the perfect tool to findout
whether human emissions are sufficient to render Earth ice free and un-
fortunately it turns out that they are, according to Anders Levermann, a
researcher at the Potsdam Institute for Climate Impact Research in
Germany. Levermann is an author of a paper recently published in the
journal Science Advances.

He and the paper's other authors worked out that burning all avail-
able fossil fuels would release about 10,000 gigatons of carbon into the
atmosphere, which could possibly raise the average temperature of the
planet by about 10 °C. One gigaton is one billion tons.

The computer program showed that the increased temperatures
would melt the Antarctic ice sheet, which is bigger than the United
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States, has an average thickness of nearly 2000 m and contains more
than 50% of the world's fresh water. More than half the melting could
occur during the first 1,000 years, although the entire study spans
10,000 years. It also shows that the melting would push sea levels up
by more than 50 m. Coastlines would retreat, forcing people in places
like New York City, London and Paris to move inland.

The future evolution of the global sea level is mainly determined by
themelting of the big ice sheets onGreenland and Antarctica. To properly
protect cities, it is important to knowhow these ice sheets evolve. Accord-
ing to the researchers, models like PISM are the only chance to under-
stand future sea-level rise.

Most programs that handle such a wide range of scenarios over a
large time span rely on mathematics so complex that it may take com-
puters years or decades just to answer one problem. PISM is complex
enough to be accurate but efficient enough to deliver answers in a time-
ly manner to scientists.

Source: University of Alaska Fairbanks

New, ultra-detailed maps of Great Lakes recreational use

Exceptionally detailed maps of five Great Lakes recreational activities
have been produced by University of Michigan researchers and their col-
leagues and they consider that the information can be used to help prior-
itize restoration projects.

They mapped places used for sport fishing, recreational boating,
birding, beach use and park visits for all five Great Lakes and included
sites in both the United States and Canada. The recreational sites were
then compared to the research team's previously published "threat
maps," which show the location of 34 Great Lakes environmental
stressors.

Taken together, themaps showing intensity of recreational use aswell
as environmental stress and provide federal and regional officials with an
unprecedented scientific foundation upon which to sustainably manage
the Great Lakes, where current restoration efforts exceed $1.5 billion.

Restoration priorities are typically based on the evidence for envi-
ronmental degradation without explicitly accounting for the benefits
people receive from ecosystems, which include recreational opportuni-
ties according to lead researcher David Allan, professor emeritus of
aquatic sciences at the U-M School of Natural Resources and Environ-
ment. Ecosystems provide numerous goods and services to human soci-
ety, including harvestable fish and timber, water purification and
nutrient recycling, as well as cultural services such as recreational and
other nonmaterial benefits.

Source: University of Michigan

Project for a low-carbon shipping future launched

The Global Maritime Energy Efficiency Partnerships Project
(GloMEEP), which aims to support increased uptake and implementation
of energy-efficiencymeasures for shipping,was formally launched in Sep-
tember at the International Maritime Organization (IMO) - Singapore
Future-Ready Shipping 2015 conference.

This Global Environment Facility (GEF)/United Nations Development
Programme (UNDP)/IMO project, formally designated Transforming the
Global Maritime Transport Industry towards a Low Carbon Future through
Improved Energy Efficiency, will focus in particular on building capacity
to implement technical and operational measures in developing coun-
tries, where shipping is increasingly concentrated.

Funding for the two-year project was agreed in July. IMOwill execute
the project, which marks the beginning of a new blueprint for creating
global, regional and national partnerships to build the capacity to address
maritime energy efficiency and for countries to mainstream this issue
within their own development policies, programmes and dialogues.

Attending theGloMEEP launchwere representatives of the lead pilot
countries for the project: Argentina, China, Georgia, India, Jamaica,
Malaysia, Morocco, Panama, Philippines and South Africa. The lead

pilot countries will be supported in taking a fast-track approach to pur-
suing relevant legal, policy and institutional reforms, driving national
and regional government action and industry innovation to support
the effective implementation of IMO’s energy efficiency requirements.

IMO’s third study on greenhouse gas emissions from ships (2014)
estimates that international shipping emitted 796million tonnes of car-
bon dioxide (CO2) in 2012, down from 885million tonnes in 2007. This
represented 2.2% of the global emissions of CO2 in 2012, down from2.8%
in 2007. However, the study’s “business as usual” scenarios forecast a
growth in CO2 emissions for international maritime transport of be-
tween50% to 250% in the period to 2050, depending on future economic
and energy developments.

Source: IMO

News in brief

Arctic

CAGE, the Centre for Arctic GasHydrate, Climate and Environment has
deployed two observatories on the site of themethane seeps in the Arctic
Ocean. These are the siteswhereflares of gas bubbles havebeenobserved,
indicating release of methane gas to thewater column. The observatories
are placed at the depth of 90 metres and 240 metres respectively.

Sweden

Currents from the North and Baltic seas have combined to make a
part of the Swedish west coast one of the dirtiest in northern Europe.

Every year about 8,000 cubic metres of garbage, ends up on the upper
part of the west coast, according to an analysis by the environmental
group Keep Sweden Tidy. While international public body OSPAR esti-
mates that this strip of the west coast is themost littered in the northeast
Atlantic, it estimates that only 15% of the trash washes ashore.

Vietnam

Many coral reefs under the sea off Phu Quoc Island, southern Vietnam
have disappeared. The pollution of the seawater fromgarbage andwaste-
water environment along with tourism development is considered the
main cause. Statistics showed that 56.6% of the Phu Quoc coral reefs had
died by 2010, with 90% of the coral in certain locations destroyed, shrimp,
fish and Actinopygamauritiana exploitation activities to thewest of the is-
land have also been detrimental to themarine environment, while, at the
same time, climate change iswarming thewater on the PhuQuoc seabed.

Tanzania

Coastal communities in Zanzibar are facing hard choices over
whether or not to continue with the lucrative but hugely damaging
practice of blast fishing or adopt a new World Bank initiative aimed at
starting other forms of marine farming as well as ecotourism.

AWorld Bank report into the issue says that blastfishing, dropping ex-
plosives into the water to fish has recently reached "epidemic propor-
tions," in Zanzibar. It takes only about $8 of dynamite to stun and kill
about 400 fish.

China

China will try to turn its cities into "sponges" to better absorb rain
following several fatal bouts of urban inundation in recent years.

A campaign will see the construction of high-level urban sewer sys-
tems during renovation work and new roads, residences, industrial
parks and public green areas. The sewer system will drain rain water
quickly and guide it to collection facilities for recycling. Heavy rain
often results in floods in cities with outdated sewer systems.
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