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Sunsetover Arthur Harbor, taken on one of the shortest days of the yeaimage credit:Angela Klemmedson

NEWS FROM THE LAB
Angela KlemmedsagrWinter Laboratory Supervisor

Happy belated Midwinter from Palmer Station! During the month of June we said goodbye to the
B-036P ( O6Brien) gr ou-p59R ([Bernan)egioup torowe avarnntérieg teBm.
Before the O6Br iSatonandune 32, tHeyedormpletBhait fimed, and most
successful, foudayfishing cruiseand returned to station to finish their hypoxia experiments. See
thenext sectooof t hi s report for more detail s. Fol l o
Bernard group accompanied thedB8-L (Huckstadt) group for a X@8ay cruise, in which thievo

groups successfullyaught juvenile Antarctic krilhndtagged crabeater sealespectively

The day after the R/V LAURENCE M. GOULDeparted Palmethe R/V NATHANIEL B.
PALMER made an overnigiportcallto deliver two new generatqgrsn their wayto Punta Arenas
from Australia Following the departure of the R/V NATHANIEL B. PALMER, Palmer Station
celebrated Midwinterm June 24vith a delicious feast. We are now officially wintering over until
the R/V LAURENCE M. GOULD returns in October.

Since the X597-P (Crucian) time points are spaced appr@taty every month and a half, we did

not complete a NASA time point in June. However, Palmer lab staff used the time between sample
collection to work on PCR analysis and DNA sequencing of saliva samples. This year, the NASA
study has increased testing rsi@s of saliva to investigate the reactivation of latent viruses in
response to the immune dysregulation associated withvanézring.

For the majority ofthe month ofJune, RImer experiencetess than four hours dindirec)
daylighteach day. With the short days cameredible drawnrrout sunrises andusmsetsWe have

been fortunate todve amazing weather, so that we can enjoy these limited hours of daylight. In
June, Palmer experiencetich less raifall and windthan theprevious monthsVe alsoreached
lower temperatures than veereached last winteSee themeteorologysection of this report for
more details.



Palmer Station 2023 Winterovers celebratingMidwinter with a feast Image credit:;Tim Lynch

B-036-P: ANT LIA: HYPOXIA TOLERANCE IN NOTOTHENIOID FISHES

Dr. Kristin O&6Brien, Pr Arctic Biglogy, Univarsityeo$ Alasiggat or |,

Fairbanks; Dr. Yangfan Zhang, Senior Personnel, Harvard University

Personnel on station: Dr . Kristin OO6BrI
Augustus Snyder (UAF), Noelle Picard (UAF), Danae Paredes €bidad Austral de Chile),
andChristian Bolton (UAF)

ChristianBo | t o n , Noell e Picard and Kristin OO6Br.i

of the season on thi®/V LAURENCE M. GOULDfrom May 31i June 3, while Danae Paredes,

Gus Snyder an¥angfan Zhang remained at Palmer Station to conduct experiments. In total, 30
trawls were conducted in north Dallmann Bay and off the southwestern shore of Low Island,

resulting in a catch of 102 fisg including Notothenia coriicepsGobionotothergibberifrons
Chaenocephalus aceratasdPseudochaenichthys georgianus

During June, all measuremenig
of the hypoxia tolerance of thg
hemoglobinless icefishesP.
georgianusand C. aceratusand
red-blooded speciel. coriiceps
and G. gibberifrons were
completed. Data collecteg
included the minimum oxyge
level required to maiain
standard metabolic rate (OZ2cri
the incipient lethal oxyge
saturation (ILOS), and.
accumulation of oxygen defiCif~ g
(AOD). All four species were
also acclimated to hypoxia fo
48 hours and tissues collecte
for biochemical and molecula

analyses at_ ounome inStitUtior‘ Chaenocephalus acerattia respirometer tanks used to measure
to determine the underlyinghypoxiatolerancel mage credit: Kristin




molecular mechanisms contributing to hypoxia toleraitecoriicepswere also acclimated to
hypoxia for fivedays and tissues harvested. Tissues from normoxic controls, in which animals
were handled similarlto the hypoxic animals but held at normoxic dissolved oxygen levels, were
also collected from all four species. Nuclei were isolated from livers to quantify levels of the
master transcriptional regulator oxygen homeostasis;1ld|Fand gills were preservetbr
guantifying changes in structure.

We are grateful for the outstanding support from the staff at Palmer Station, the Masters and crew
of theR/V LAURENCE M. GOULD, and other ASC staff members, especially, Jamee Johnson,
who enabled us to successfutlymplete all of our planned experiments this season. Thank you!

B-459P:CAREER: ATHE BOMNI| VIOIRE MMA OFECTTGF AUTEMN
DIET ON WINTER PHYSI OLOGY AND CONDITION OF JUVENILE ANTARCTI C
KRILL

Dr. Kim Bernard, Principal Investigator, College of Eaffitean, and Atmospheric Sciences,
Oregon State University

Personnel on Station: Kim Bernard, Rachel Kaplan, and Abby Tomita

Operations and Activities: After

spending a total of 26 days aboard Rig

LAURENCE M. GOULDon two separate
cruises, we are now baat Palmer Station S
and have begun the longrm feeding
experiment. During our second cruise, We
collected ~ 20,000 juvenile krill and
~10,000 adults. This field season, we will
be running a longerm feeding experiment

that includes both juveniles andudickrill. 8
Two of the large circular tanks in the

that will be fed a diet of either diatoms or
copepods (depending on the tank) and tw

will contain adult krill that will also be fed Kim Bernard (left) and Abby Tomita (right) empty a

either diatoms or copepods. Thecooler—full of juvenile krill into an Xactic tank aboard the

guppemental food will be provided three Ry Laurence M. Gould. Image creditRachel Kaplan
times a week. In the last week of June, we

conducted the first growth rate experiment, which represents Time Point O of cterforigeding
experiment. In addition, we collected krill from each tank to measure prdigiohs, caloric
content, carbon and nitrogen, and stable isotoff@sse also represeninie Point O of the long

term feeding experiment. During the field season, we will conduct three sets of time points at
monthly intervals.

Looking ahead: Towards the end of July, we will conduct Time Point 1 of the-kemg feeding
experiment. During thisme point, we will conduct a growth rate experiment and will collect krill

for measurements of body condition and dietary history. In addition, we will run respiration rate
experiments to assess the effect of temperature on winter respiration ratdls lof gereparation

for World Krill Day (August 11), we will work on several outreach activities (including a stop
motion animation produced by our team, and an Instagram takeover with the NSF) that will be
part of the celebration on August 11.



PALMER STAT ION

RESEARCH ASSOCIATE MONTHLY REPORT
June 2023

Ben RosefFilardo

Happy Pride from Terra Lab! Image credit: Ben Rosefilardo

A-111-P: THE NEXT GENERATION OF GEOSPACE RESEARCH FACILITIES AT
PALMER STATION
Andrew Gerrard, Principal Investigator, Néersey Institute of Technology

Extremely Low Frequency/Very Low Frequency (ELF/VLF) radio wave observations at Palmer
Station are used to provide a deeper understa
inner radiation belt. Lightning sourcearrents are estimated or directly measured by

experi mental observations of individual natur
America. Together, the North American and Antarctic data sets are used to experimentally

identify and analyze theomponents of lightning and the effects of lightning, such as lightning

induced electron precipitation (LEP), that are observed in the Antarctic, more than 10,000 km

away
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Figure 1. RealTime broadband VLF Spectrogram from Patr8¢ation, Antarctica.

Both the Extremely Low Frequency and Very Low Frequency systems operatediswaibnth.
The spectrograms were reviewed daily and/bekly antenna inspectis were done as weather
allowed.

Current VLF/ELF data from Palen Station can be observed at:
http://halo.ece.ufl.edu/realtime_palmer_bb.php

A-111-P: SAMBA MAGNETOMETER
Andrew Gerrard, Principal Investigator, New Jersey Institute of Technology

The thre-axis fluxgate magnetometer at Palmer is one in a chafleweénlongitudinal, groune

based magnetometers extending down though South America and into Antarctica. The primary
scientific goals are the study of Ultra Low Frequency (ULF) waves and theeresmding of

mass density in the inner magnetosphere durin
magnetometer is also a conjugate ® @anadian Poste de |la Baleirtat®n, allowing the study

of conjugate differences in geomagnetic substorms andajengoral activity.

SAMBA stands for South American Meridionalfield Array. The sites are approximately along
the 0° geomagnetic longitude and ranging fr&hto-48° geomagnetic latitude. In combination
with other magnetometer chains, including tHe@ (Automated Geophysical Observatory)
systems elsewhere in Antarctica, the stations create an almost complete;cusplong
meridional chain at approximately 0° magnetic meridian

The magnetometer was originally installed at Palmer in 2005, andbaeppent installed in

April of 2008. In 2017 the project was taken over by Andrew GerrardVi&oh 27", 2017 the
USAP IT blocked all northbound VPN traffic under a larger umbrella of blocking all northbound
encryptedtunnel traffic. Since that timeéhe has been much discussion, but the magnetometer
is still considered aecurity vulnerability. The Research Associate has been working with the
home institution at the University of California, Los Angeles to resolve this iasus.


http://halo.ece.ufl.edu/realtime_palmer_bb.php

September 30 2020 at 7:45am local time, the magnetometer was removed from the network.
The instrumentation and computer are still operational. Data will continue to be collected and
stored locally. The project is preparing to ship the new system that will be compatibtae
network down this yeaMore information can be found at:
http://magnetometers.bc.edu/index.php/palmer

G-090-P: GLOBAL SEISMOGRAPH NETWORK (GSN) SITE AT PALMER STATION.
Kent Andersa, Principal Investigator, Incorporated Research Institutions for Seismology (IRIS)

Palmer's seismic station, code named PMSA, is part of the Global Seismic Network (GSN), a
collection of 150+ sites worldwide, operating under the aegis of the Incorp&asedrch
Institutions for Seismology (IRIS), and managed by the United States Geological Survey's
Albuguerque Seismological Laboratory (ASL). The site was installed in March 1993. As of
August 2006, PMSA is also used as an ancillary seismic system T BIE/IMS installation;
CTBT-specific protocols for the seismic system are covered in the CTRB&P) section this
document.

A standard seismic station consists of three seismometers oriented to detect ground motion along
three mutually perpendiculanks. Most of the time the directions chosen are rawtih, east
west,anduglown. The seismometers in the Pal mer Sta
instruments, which means that they work by keeping an inertial mass stationary with respect to

the instrument (and the earth). When a seismic wave arrives, the ground moves, carrying along

the housing of the seismometer. The inertial mass tends to remain stationary and not move with
the instrument, but it is étheiostrumenh(andthe | 'y #Af or
earth). The amount of #Aforced necessary to ma
proportional to the ground acceleration and is recorded as the raw data from the seismometer.

By examining time of arrival, azimuth, magmie, frequency and wave type of the incoming

waves, seismologists can determine the location, depth of focus, magnitude, type of faulting that
occurred, ground acceleration in gravitational force and the structure of the medium (the earth)
through which tk waves traveled to reach the station. The Research Associate operates and
maintains orsite equipment for the project.


http://magnetometers.bc.edu/index.php/palmer
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Figure 2. Two eartlguakes onJune 18, 2023 as recorded from the Palmer seismic station. The first occurred in the
Gulf of California, and the second occurred 1,700 km off the southern coast of South Africa.

The system operated consistently throughout the month. The time stamp and seismic activity
found on he Heliplot was checked dailurrent data from Palmer station canfbund on the
USGS sitehttps://earthquake.usgs.gov/monitoring/operations/stations/IU/PMSA/#heliplot

0-264P: A STUDY OF ATMOSPHERIC OXYGEN VARIABILITY 1 N RELATIONTO
ANNUAL DECADAL VARIATIONS IN TERRESTRIAL AND MARINE

ECOSYSTEMS.

Ralph Keeling, Principal Investigator, Scripps Institution of Oceanography

The goal of this project is to resolve seasonal and-arteual variations in atmospherie O
(detectd through changes inAN> ratio), which can help to determine rates of marine biological
productivity and ocean mixing as well as terrestrial and oceanic distribution of the global
anthropogenic C&sink. The program involves air sampling at a networ&itefs in both the
Northern and Southern Hemispheres.

The Scripps Institution of Oceanography flask sampling project analyzes air samples to assess
variations in the atmospheric oxygen content caused by exchangebetiv@en the atmosphere

and theSouthen Ocean. The oceans tend to be a source of oxygen to the air in the spring and
summer, and a sink for oxygen in the fall and winter. The spring emissions are mostly due to
photosynthesis in the water, while the winter uptake is due to mixing pescebsch bring

oxygen depleted waters from depth up to the surface. These exchanges lead to variations in the
oxygen content of the air above the water, and these changes are rapidly mixed around the
latitude band by zonal winds. Measurements of the seasaietioas in oxygen content at


https://earthquake.usgs.gov/monitoring/operations/stations/IU/PMSA/#heliplot

Palmer and other sites may be valuable for documenting changes in the biological productivity of
the southern oceans over time.

The percentage changes in oxygen are very small. Relative to the 20.95% background, the
summeswinter differences are only about 0.01%. Some special precautions are necessary so that
theQcontent of the samples isndét perturbed at
maintaining a constant pressure and temperature in the flasks during saifipbrdjctates the
installation of the sampling station indoors and the use of a pump module with a bypass valve for
avoiding pressure buildup. The Research Associate collects samples fortnightly from Terra Lab
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Figure 3. Historical plot of F A ratio per meg ande  ppm updated on July 29, 2020.

Air samples wereollected onJune 15Wind conditions must equal or exceed 5 knots from a
direction between 5° to 205° constantly for over an latlr no interference from human traffic
on foot orin vesselsThese air samplegeshipped tahe Scripps Institution of Oceanography in
California for analysis. More information and data can be found at:
https://scrippso2.ucsd.edu/osub2sliaa. html

0-264-P: COLLECTION OF ATMOSPHERIC AIR FOR THE NOAA/GMD
WORLDWIDE FLASK SAMPLING NETWORK

Don Neff and Steve Montzka, Principal Investigators, National Oceanidtamaspheric
Administration / Global Monitorindg.aboratory Boulder, CO

The NQAA ESRL Carbon Cycle Greenhouse Gases (CCGG) group makes ongoing discrete
measurements to document the spatial and temporal distributions of-cgdb®igases and

provide essential constraints to our understanding of the global carbonTdyldalocarbos

and other Atmospheric Trace Species (HATS) group quantifies the distributions and magnitudes
of the sources and sinks for atmospheric nitrous oxid®)dnd halogen containing compounds.
The Research Associate collects weekly air samples for the C@GS5@ gnd fortnightly

samples for the HATS grouj/ind must be between 5 and 15 knots and consistently blow from
one sector with no people, equipment, or boats upwind of the sampling location.

Carbon Cycle Greenhouse Gases (C¢&&nples were collectexh June 6, June 13, June 19,
and June 28uring favorable wind conditions. More information and data for the @atlyale
group can be found dtttps://gml.noaa.gov/ccgg/



https://scrippso2.ucsd.edu/osub2sub-data.html
https://gml.noaa.gov/ccgg/

Palmer Station, Antarctica, United States (PSA)

® PSA 613C CO; Carbon Cycle Surface Flasks
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Figure 4. Carbon13/Carbor12 in Carbon Dioxide {*3C CQ,) levels @ Palmer Station dating back to 1994.
Orange dots are preliminary data.

Halocarbons and other Atmospheric Trace SpecieS&)Aamples were collected on June 9
and June 28 during favorable wind conditiovi®re information and data for the Halocarbons
and other Atmospheric Trace Species group can be fouht@://gml.noaa.gov/hats/

Figure 5. HFC-152a (CHCHF,) levels at Palmer Station dating back2@00,one of the
Halocarbon and Trace Gases measured at Palmer Station.


https://gml.noaa.gov/hats/

