
Using the combined ef-
forts of the Hubble and
Spitzer space telescopes, as-
tronomers in Chile have dis-
covered the faintest galaxy
ever seen in the early uni-
verse. It dates back to just
400 million years after the
Big Bang that took place
some 13.8 billion years ago
and lies at the edge of the
current observable uni-
verse.

Called Tayna or “first
born” it is about the size of
the Large Magellanic Cloud
galaxy but
is making
stars 10
times faster.
Tayna was
spotted be-
cause it lies
directly be-
hind a mas-
sive galaxy
the mass of
a million
billion suns
that magnified its light
through a process called
gravitational lensing.

Dr. Leopoldo Infante,
head of the research team
that discovered Tayna, de-
scribed its importance as,
“We are able to study the
properties of extremely faint
objects formed not long after
the Big Bang.”

Focus on the planets
Planet watchers will have

to be early risers in January
as all the naked eye planets
are in the morning sky, and
that one eventually winds
up there.

Mercury accomplishes
the rare feat of appearing in
both the evening and morn-
ing sky during the same
month. Mercury opens the
month low in the southwest
at dusk where it will be very
hard to observe setting less
than an hour after the sun. It
disappears after about a

week to reappear at month’s
end to the lower left of
Venus.

Venus blazes in the south-
east rising about two hours
before the sun and is the
brightest point of light in
the morning sky.

Mars rises in the south
shortly after the New Year is

rung in just to the left of the
bright star Spica where its
ruddy hue contrasts nicely
with the blue-white star.

Jupiter rises in the east
about 10:30 p.m. as the
month opens and two hours
earlier by month’s end. A
small telescope will reveal
surface features such as two

dark belts sandwiching a
brighter zone while the four
major moons will be easily
seen in their dance around
and across the face of the
giant planet.

Saturn rises in the south-
east about an hour behind
Venus, and the two rapidly
close in on each other until,

on Jan. 9, they have their
closest pairing in 10 years.

Uranus is in Pisces and
Neptune in Aquarius as
night falls. Look for the
blue-green disk of Uranus
and the blue-gray disk of
Neptune with the aid of Sky
& Telescope magazine web-
site at skypub.com/urnep.

January events
1 Sunrise, 7:13 a.m.; sun-

set, 4:05 p.m.
2 Last quarter moon, 12:30

a.m. The moon is at apogee
or farthest distance from the
Earth while the Earth is at
perihelion or closest ap-
proach to the sun.

3 Look to the south about
6:00 a.m. where the moon,
Mars, and Spica form a tri-
angle about halfway up on
the horizon.

4 Peak night for the Qua-
drantid meteor shower from
the region of Bootes the
Herdsman. Expect up to 120
meteors per hour about 4:00
a.m. A waxing crescent
moon will present few diffi-
culties.

9 Venus is extremely
close to Saturn before dawn.
This is the closest approach
of the two planets in 10
years. Antares lies to the
pair’s lower right. New
moon, 8:31 p.m.

15 Moon at perigee or
nearest approach to Earth.

16 First quarter moon,
6:26 p.m.

20 The sun enters Capri-
cornus on the ecliptic while
also entering the astrologi-
cal sign of Aquarius.

23 Full moon, 8:46 p.m.
The full moon of January is
called the Wolf Moon and
also is known as the Moon
After Yule, or the Old
Moon.

27 Look to the east about
10:00 p.m. where Jupiter sits
just above the moon.

30 The moon is at apogee
for the second time this
month.

31 Sunrise, 6:56 a.m.; sun-
set, 4:42 p.m.

Send astronomical queries
to Clair Wood at cgme-
wood@aol.com or care of
the Bangor Daily News,
Features Desk, P.O. Box
1329, Bangor, ME 04402.
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Ocean acidification poses threat to lobsters
BY ALEX KUFFNER
THE PROVIDENCE JOURNAL

PROVIDENCE — Lob-
sters are already slowly
moving out of southern
New England as waters
warm, but the iconic crusta-
cean faces another future
threat as the climate chang-
es.

As oceans absorb more
carbon and become increas-
ingly acidic, juvenile lob-
sters likely will have a
harder time growing and
forming strong shells to
protect them from preda-
tors, according to a recent
University of Rhode Island
study.

“I’m not sure yet what
the mechanism is that is af-
fecting their growth,” URI
doctoral student Erin
McLean, who led the re-
search, said. “But it takes
energy for them to regulate
the increased acidity, which
is energy they cannot then
put toward growth.”

And it’s not just lobsters
that could be harmed by the
oceans’ changing pH levels.
Shellfish populations in
Rhode Island and Massa-
chusetts in general are
among the most vulnerable
in the United States to
ocean acidification, accord-
ing to a recent study in the
journal Nature Climate
Change.

The study identified the
two states among 15 at-risk
areas in the nation because
colder, northern waters,
such as Narragansett Bay,
Buzzards Bay and Nantuck-
et Sound, are absorbing
more carbon dioxide from
the atmosphere and acidify-
ing faster than warmer wa-
ters.

Other more localized fac-
tors are also playing a part,
including nutrient pollu-
tion from fertilizers and
sewage systems that can
add more carbon to the
water and the flow of fresh
water from poorly buffered
rivers, such as the Black-
stone in Rhode Island or the
many waterways that drain
into the Gulf of Maine,
which lack minerals to mit-
igate the effects of acid.
Shallow coastal waters also
are more susceptible to
changes in the ocean’s
chemistry.

About a quarter of all car-
bon emissions from power
plants, cars and other
sources are absorbed by the
oceans, making them more
acidic and reducing carbon-
ate levels. Shellfish use car-

bonates to make their
shells, and when fewer of
the compounds are avail-
able, organisms must ex-
pend more energy to build
shells and less on eating
and survival, researchers
say.

The stakes are high in
Rhode Island and Massa-
chusetts because of the
value of shellfish as an en-
vironmental, cultural and
economic resource. South-
ern Massachusetts makes
more money from shelled
mollusks than any other re-
gion in the United States
with annual harvests in
Bristol and Plymouth coun-
ties, Cape Cod and the is-
lands totaling more than
$300 million in revenues an-
nually in recent years. And
tiny Rhode Island ranks
seventh in the nation in
economic dependence on
shellfishing, with annual
harvests bringing in an av-
erage of $14 million over the
past decade.

While Rhode Island’s
wild quahog beds have re-
covered over the past sev-
eral years after decades of
decline, the state also has
seen a steady increase in
aquaculture. There are 52
farms in the state, and the
total value of their prod-
ucts, mainly oysters, has
more than doubled in the
past five years to $4.2 mil-
lion, according to the state
Coastal Resources Manage-
ment Council. In Massa-
chusetts, the value of
farmed oysters and other
shellfish was estimated at
$25.4 million in 2013, ac-
cording to the state Execu-
tive Office of Energy and

Environmental Affairs.
The Nature Climate

Change study, which was
led by researchers at the
environmental groups the
Natural Resources Defense
Council and the Ocean Con-
servancy, set out to go be-
yond global models by iden-
tifying local risk factors.

“They weren’t previously
factored into the conversa-
tion,” Lisa Suatoni, senior
scientist at the NRDC and a
co-author of the report,
said. “There are a lot more
places at risk than conven-
tional wisdom tells us.”

Those places include
New England and the Gulf
of Mexico, as well as the
Pacific Northwest, where
the effects of acidification
have already caused seri-
ous problems. In 2008 and
2009, oyster harvests plum-
meted in Oregon and Wash-
ington as deep-lying acidic
waters welled up to the sur-
face. Hatcheries recovered
only after a warning system
was developed to give grow-
ers time to protect their
oyster beds before currents
brought in more acidic wa-
ters.

So-called upwelling may
not be an issue in southern
New England, but Mark
Gibson, deputy chief of ma-
rine fisheries at the Rhode
Island Department of Envi-
ronmental Management,
described acidification as a
“significant threat” to local
fisheries.

“I think it can have po-
tentially more negative ef-
fects than warming,” he
said. He added that while
cold-water fish are moving
out of Narragansett Bay

and being replaced by spe-
cies more accustomed to
warmer water, for shellfish,
“it’s not so easy to get away
from acidified water.”

Even though the chemis-
try of acidification is well
understood, not as much is
known about the effects on
marine life in Rhode Island
and nearby waters, Gibson
said. It may be affecting
quahog growth rates, which
appear to be going down in
Narragansett Bay. There’s
also speculation that it
plays a part in lobster shell
disease, he said.

In the experiment at URI,
McLean divided 24 juvenile
lobsters between three
tanks: one with dissolved
carbon concentrations
equivalent to present-day
levels; one with higher lev-
els that are expected in
2100; and the last with even
higher levels predicted for
2200. She weighed and mea-
sured the lobsters every day
for four months and also
recorded the number of
molts for each.

The lobsters in the first
tank mirroring current con-
ditions went through four
molts and on average each
experienced a 23 percent in-
crease in length between
molts and an 86 percent in-
crease in weight. Most of
the lobsters in the second
and third tanks went
through only three molts.
In the tank simulating 2100
conditions the lobsters
grew 19 percent in length on
average and 71 percent in
weight between molts.
Those in the tank with 2200
conditions averaged growth
of only 17 percent in length

and 54 percent in weight.
A year ago, Rhode Island

released its first Shellfish
Management Plan, a 300-
plus page document that
sets out ways to ensure the
long-term sustainability of
Rhode Island’s populations
of oysters, quahogs, soft-
shell clams and other shell-
fish. One of the challenges
identified in the plan is
ocean acidification and it
recommends more local re-
search on the issue.

The General Assembly
has also created a commis-
sion to more aggressively
study the effects of acidifi-
cation in Rhode Island. The
group held its first meeting
in September.

The Nature Climate
Change study recommends
taking steps to address acid-
ification. At the top of the
list is reining in carbon
emissions. But there are
others. Reducing water pol-
lution is one, as is looking
for strains of mollusks that
are more resistant to acidic
waters.

By highlighting the roles
played by local factors in
affecting acidification, the
study also points to the im-
portance of local policies to
address the problem, Sua-
toni said. Rhode Island has
worked hard to reduce
chemical runoff, and Suato-
ni said the state should
“double-down” on those ef-
forts. The state — as well as
Massachusetts — also has
nationally recognized ma-
rine researchers who are
already looking into the
threats posed to local bays
and inlets, she said.

“There are vulnerable
communities in the U.S.,”
Suatoni said. “All of these
communities can use the as-
sets they have to try and
address the deficits.”
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Lobster lay in a crate at the Stonington Lobster Co-op dock in 2014.

And it’s not just
lobsters that could be
harmed by the oceans’
changing pH levels.
Shellfish populations
in Rhode Island and
Massachusetts in

general are among the
most vulnerable in the
United States to ocean

acidification,
according to a recent
study in the journal
Nature Climate

Change

BY JIM FORSYTH
REUTERS

SAN ANTONIO — When
the new year begins in the
Lone Star State, licensed Tex-
ans for the first time since
1871 will be allowed to carry a
holstered pistol in public
under an “open carry” law
passed in the Republican-
dominated 2015 legislative
session.

Supporters said the law
would enhance public safety in
the state of 27 million people.
Texas will be the most-popu-
lous U.S. state to allow open
carry. Opponents have said it
could be chilling for the public
to see armed people on city
streets, and insidepublicbuild-
ings and designated stores.

Under the new law, nearly
1 million people in Texas who
have passed a required safety
course and have a concealed
handgun permit will be al-
lowed to carry holstered
handguns.

“January 1 is just the jump-
ing point for returning the
right to keep and bear arms to
Texans after almost 150
years,” said C.J. Grisham,
president of Open Carry
Texas, which pushed for the
law and wants to see open
carry expanded.

The law allows individual
property owners and compa-
nies to ban open carry inside
their establishments. If busi-
nesses opt out, they are re-
quired to display a specifical-
ly worded sign on their doors.

Many Texas companies,
like H-E-B grocery, the state’s
largest private employer,
have said they would contin-
ue to allow concealed carry-
ing of firearms, but not open
carry.

H-E-B noted that many cus-
tomers have said they would
be uncomfortable with people
in store aisles openly carrying
a pistol.

State Representative Diego
Bernal, a Democrat represent-
ing San Antonio who voted
against the bill, said the law is
a mistake.

“I don’t see how introduc-
ing firearms into everyday
life makes anything better,”
he said.

One of the most debated as-
pects of the law was a provi-
sion allowing police to ask to
see the permit of anyone open-
ly carrying a handgun.

Texas
welcomes
2016with
open carry


