


mostly stable or in decline. While terrestrial runoff could be
considered a factor in the decline of coastal colonies, it would
most likely not have had an impact on offshore colonies. The
authors also discount diseases because only visibly healthy
colonies were sampled.

The researchers conclude that a decline in calcium carbonate
in seawater, caused by chemical changes from an increased
absorption of atmospheric carbon dioxide, is the most likely
cause. They note that an estimated 16 percent global decline in
oceanic levels of aragonite, a form of calcium carbonate critical
to reef-building corals, is close to the 14.2 percent decrease in
coral calcification they found.

“Verification of the causes of this decline should be made a

high priority,” they write.

Source: De'ath, G. et al. 2008. Declining coral calcification on the
Great Barrier Reef. Science 323: 116-119

Contact: Glenn De’ath, Australian Institute of Marine Science.
E-mail: g.death@aims.gov.au

Parasites in California
Sea Otters Come from
Terrestrial Mammals

Scientists believe they may have identified the pathway by which
a microbe responsible for a blood disease in terrestrial mammals,
including humans, infects marine mammals such as sea otters.

The parasite Toxoplasma gondii was first identified almost
exactly one hundred years ago, and the fundamentals of its life
cycle have been understood for decades. The primary hosts for
the organism that causes toxoplasmosis are cats; the protozoan
reproduces in cats’ small intestines and forms cysts, which are
then expelled in feces. Other mammals come into contact with
the cysts through contact with contaminated soil or plants, and
the parasite spreads through the infected animals’ bodies via the
blood stream. Cats in turn eat these infected mammals, and the
cycle begins again.

However, what has not been clear is how 7. gondii infects sea
otters and cetaceans, in which, according to a recent paper in the
International Journal for Parasitology, it causes “central nervous
system impairment, behavioral changes, abortion and fetal or
neonatal death.” The paper’s authors, Melissa Miller of the
California Department of Fish and Game and colleagues, write
that the “high prevalence of 7. gondii infection reported in
marine species was unexpected, given that these animals rarely
consume recognized intermediate hosts. It suggests that significant
environmental exposure may be occurring via water contaminated
with environmentally-resistant 7. gondii [cysts].”

Miller and colleagues hypothesize that 7. gondii cysts are

entering the near-shore marine environment through freshwater

Researchers are finding that a terrestrial mammal
parasite is infecting sea otters through its food

(like this one eating a clam off the California coast).
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runoff of contaminated soil. Upon reaching the ocean, they may
be concentrated by filter-feeding invertebrates, which then create
a pathway for infection of marine mammals that eat either the
invertebrates or their predators.

To examine this hypothesis, they tested the tissues of 45
terrestrial carnivores—including bobcats, domestic cats, mountain
lions, red foxes and river otters—that had died as the result of
vehicle collisions, oil spills or euthanasia due to public safety
or predator control concerns, and which were collected within
62 miles (100 kilometers) of the California coast, adjacent to the
range of the endangered southern sea otter. They also collected
and examined filter-feeding species that sea otters eat—invertebrates
such as sentinel mussels, sand crabs and clams—from California
coastal regions in which the number of sea otters reported to be
infected with 7. gondii were high.

Fifteen of the 45 animals tested positive for 7. gondii infection,
and four animals (two mountain lions, a bobcat and a red fox)
were infected with the Type X strain that is found in 72 percent
of sea otters in the southern population known to be infected.
Three of these four animals were found within less than a mile
of the ocean.

In addition, signs of 7. gondii infection were found in one
mussel and one sand crab out of 1,396 invertebrates sampled.
Although the overall percentage of prevalence was relatively
low, the authors note that both samples were collected in early
December, “just after the first seasonal flush of fecally-laden
freshwater runoff.” Furthermore, southern sea otters consume
enough invertebrates to equal approximately 25 percent of their
body weight each day, an average of about 76 bivalves a day or
27,582 a year. Multiplying that figure by the percentage of
infected invertebrates found in the samples produces an estimate
of roughly 60 ZT'gondii-infected bivalves a year; ingestion of just

one cyst is sufficient to cause infection in terrestrial mammals.



Miller and colleagues acknowledge that precise tracing of
pathogen flow from land to sea is “challenging,” but argue that
their findings, and the high rate of Zgondii infection in an
endangered marine mammal population, highlight the importance
of monitoring and mitigating the flow of biological pathogens

and their possible impact on threatened wildlife.

Source: Miller, M.A,, et al. 2008. Type X Toxoplasma gondiiin a
wild mussel and terrestrialcarnivores from coastal California: New
linkages between terrestrial mammals, runoff and toxoplasmosis of
sea otters. International Journal for Parasitology 38: 1319-1328

Contact: M.A. Miller, California Department of Fish and Game.
E-mail: mmiller@ospr.dfg.ca.gov

Small Particles May Pose
Big Problem

An increasing volume of plastic materials decomposing in the
ocean may present a long-term problem for marine food webs,
according to an article in the journal Environmental Science ¢
Technology. Larger plastic debris tends to float at the surface, notes
the article by Kellyn Betts, but microplastics—plastic particles as
small as 0.0008 inches (20 micrometers) in length—may also be

found in the water column and on the seabed.

Trash has been traced traveling from land to sea (as

is this mix floating in Rome’s Tiber River), but recent
research has shown that these large pieces of debris are
fragmenting yet not dissolving, leaving plastic particles
throughout the ocean.
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Betts writes that as plastic items break down, they may release
their toxins into the ocean environment, and may also collect
persistent organic pollutants such as PCBs. Microplastic particles
have been shown to hold concentrations of PCBs more than a
million times greater than those in the surrounding water.

Betts cites two previous papers in Environmental Science &
Technology that examined microplastic contamination of ocean
waters. The first, published in 2007, used modeling experiments
to show that common marine lugworms can accumulate persistent
anthropogenic compounds found in microplastic particles
that settle in sediments where the worms dwell. The second,
published last year, shows that mussels fed microplastic fragments
accumulated them in their digestive tracts. More recent research
suggests that toxins can transfer from plastics directly to the guts
of lugworms.

Betts concludes by noting that the world uses approximately
230 million pounds of plastic annually, and that because the
plastic that enters the ocean tends to fragment, it may remain in

the marine environment for hundreds or even thousands of years.

Source: Betts, K., 2008. Why small plastic particles may pose a
big problem in the oceans. Environmental Science & Technology
42: 8995.

Contact: Richard Thompson, School of Biological Sciences,
Plymouth University. E-mail: R.C.Thompson@plymouth.ac.uk

Census of Marine Life
Releases More Findings,
Approaches Conclusion

Researchers with the Census of Marine Life (CoML) program
have identified at least 85 new species of zooplankton, discovered
the largest amphipod yet seen in Antarctic waters and encountered
giant marine bacteria in the eastern South Pacific, among other
findings revealed in the program’s most recent update.

Some 2,000 scientists from 82 countries are involved in the
CoML, which by the year 2010 aims to, among other goals, issue
a complete list of named marine species as well as fresh estimates
of new species yet to be discovered; provide new estimates of
biomass at various levels in the food chain; and develop global
maps of species richness that will show hotspots and the extent
of biodiversity in the ocean.

Highlights from the program’s fourth progress report, issued at
the end of 2008, include:

B On the Mid-Atlantic Ridge, Census scientists discovered
the deepest active hydrothermal vent yet found, more than
13,000 feet (4,100 meters) below the surface;

B Census explorers from New Zealand and Australia were the

first to capture images of a novel “brittle star city” that has
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Researchers have discovered a “brittle star city” made of millions of brittle stars, including these that have colonized a
peak of a seamount to feed on particles carried by the swift Antarctic circumpolar current.
NIWA New Zealand/CenSeam

colonized the peak of a seamount—an underwater summit
taller than the world’s tallest building. Tens of millions of
brittle stars were found living arm tip-to-arm tip in the
swirling circumpolar current flowing at roughly 2.5 miles
(four kilometers) per hour. The current keeps away would-
be predators and brings with it an ample supply of food
that inhabitants of this brittle star city collect simply by
raising their arms.

B Wind jetting through the mountain passes of Central
America moves warm, enriched coastal waters offshore into
the Pacific Ocean. These eddies of warm water, stronger
and more prevalent during El Nino years and weaker and
less common during La Nina years, may meld, forming hot
spots in the open sea. Census scientists have learned the
hot spots support elevated levels of the tiny phytoplankton
that form the base of the marine food web. These verdant
meadows in the vast Pacific in turn attract or concentrate
species from all tiers of the food web, from shrimp to large
predators like tuna, seabirds and whales.

B Satellite tagging revealed a previously unknown behavior
of white sharks. Each winter, numerous white sharks travel
long distances to concentrate in the Pacific, where they
remain as long as six months. During this time, both males
and females make frequent, repetitive dives to depths of
1,125 feet (300 meters). The purpose of this behavior has

yet to be determined, but researchers surmise that this area may
have significance in either feeding or reproduction.

“The release of the first Census in 2010 will be a milestone
in science,” said Ian Poiner, chair of the Census’s International
Scientific Steering Committee and chief executive officer of the
Australian Institute of Marine Science, in a press release. “After
10 years of new global research and information assembly by
thousands of experts the world over, it will synthesize what
humankind knows about the oceans, what we don’t know,
and what we may never know—a scientific achievement of

historic proportions.”

For further information: The Census of Marine Life, its projects,
publications and contact information, can be viewed at its Web site:
www.coml.org.

Review Examines Impact of
Fisheries on Forage Fish

Forage fish—small to medium-size fish species such as anchovies,
sardines and mackerels—constitute 37 percent of total global
landings from commercial fisheries. Historically, humans in all
areas of the world have consumed such fish directly; however,

because their tendency to aggregate in large numbers makes the



cost of catching them relatively low, and because their nutritional
value is quite high, they are valuable components of food for
poultry, pigs and, in particular, carnivorous farmed fish.

In a recent issue of Annual Review of Environment and
Resources, Jacqueline Alder of the University of British Columbia
and colleagues argue that the amount of forage fish taken is of
concern given the importance of such fish to a number of marine
predators. For example, research has shown that these small
pelagics constitute about 12.5 percent of all the food consumed
annually by the world’s seabirds, and that alcids (puffins and
murres) and larids (gulls) account for about 75 percent of the
small pelagic fish that all seabird species eat. Even this level of
consumption, however, is “at least eight times lower” than the
amount fisheries catch, report Adler and colleagues. They suggest
that direct competition between fishing operations and seabirds is
not a significant threat to avian species with large foraging ranges
because much of these fisheries” impact is expected to occur
around relatively localized hotspots. They write that the most
common type of harmful competitive interaction will be one in
which fisheries adversely impact birds with restricted distributional
ranges or localized populations, such as North Sea populations of
black-legged kittiwakes.

Adler and colleagues note that, although fishmeal and fish oil
derived from forage fish are beneficial in the intensive production
of poultry, pigs and ruminants, they are essential to most
carnivorous farmed fish. Accordingly, as aquaculture has expanded,
so too has the industry’s proportion of the forage fish catch. The
researchers write that under a growing aquaculture industry,
increased demand possibly combined with declining supplies
will mean that the price of fishmeal and fish oil will likely rise,

ultimately increasing production costs. This could lead to consumers

Forage fish (small to medium-size

fish such as these Indonesian

anchovies in a local fish market)

may be at risk as they are

being targeted more and more

to feed farmed animals, -
including carnivorous fish. -
Jacqueline Alder
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paying more for farmed fish and people in developing countries

finding that forage fish are priced out of their range.

Source: Adler, 1., et al. 2008. Forage fish: From ecosystems to
markets. Annual Review of Environment and Resources 33: 133-156.

Contact: Jacqueline Alder, University of British Columbia.
E-mail: j.alder@fisheries.ubc.ca




