PALMER STATION MONTHLY SCIENCE REPORT
JANUARY 2020

First giant petrel hatch on Humble Island. Image Credit: Fraser group

NEWS FROM THE LAB
Randy JonesSummer Laboratory Supervisor

What a successful and busy month it has been! On 3 January 2020, thed_LARSNCce M.
Gouldreturned to Palmer Station for the start of the mdortig LTER cruise. The arrival

brought a buzz of activity and several new gragteeipsi we welcomed B)05P (Kohut), C-

020-P (Steinberg), and-024-P (Friedlaender). There were also a slew of grantees who departed
and arrived from other groups.

Additionally, we welcomed Andrew Thompson {¥22-P, Doherty/BBCYo gation on20
January 2020a BBC Director of Phimgraphy working on a new series focusedrenwork of
Dr. Bill Fraser ofthe G013-P (Fraser) teanAndrew Thompson embedded with thédC3-P
team, visiting islands to tell the story of the contrasting fates of Adélie and gentoo penguin
populations in th regionHe will wrap up filming and depart station in early February.

The G020-P (Steinberg) group was able to sample at Stations B and E at local midnight on two
occasions this month, in a trial of night sampling. OfilI&anuary and 381 Januarythe

group conducted their typical net tows and echosounder surveys between 2300 and 0300, with
support from the ASC Marine Technicians, OSAR team, Communications Technician, Station
Manager, and other members of ASC staff and ASC Centennial staffighteamplings were
paired with day samplings for local noon that were approximately 12 hours apart.

Overall, sea ice conditions were minimal this month, with increased icBuginglacial calving
creating frequent coverage of growlers and bergy bitsatthur Harbor, Hero Inlet, and
surrounding areas, especially in the second half of the month. Weather conditions have been
calm, and sea state resultantly similar, leading to very high success rates for grantee groups
sampling in the field.



JANUARY 2020 WEATHER
Marissa GoerkeResearch Associate

Temperature

Average:3.0 °C/ 37.4 °F

Maximum: 10.3 °C/50.5 °F on 7 Jan 21:22

Minimum: -1.2 °C/29.8 °F on 17 Jan 08:20

Air Pressure

Average: 985.4 mb

Maximum: 995.3 mb on 1 Jan 07:43

Minimum: 974.2 mb on 29 Jan 19:27

wind

Average: 4.7 knots / 5.5 mph

Peak (5 Sec Gust)42.0 knots / 48.0 mph on 25 Jan 05:21 from E (87 deg)
Prevailing Direction for Month: N

Surface

Total Rainfall: 29.5 mm/1.16 in

Total Snowfall: 0.0 cm /0.0 in

Greatest Depth at Snow Stake20.0 cm /7.8 in

WMO Sea Ice Observation:6 to 10 bergs, bergy bits, growlers
Average Sea Surface Temperaturel.6 °C / 34.9 °F

The high temperature in January was 50.5° F and averaged 37.4° F. Winds were calm and
variable for most of the month with a few intermittent storms. All show stakes have melted out.



B-005-P: COLLABORATIVE RESEARCH: PHYSICAL MECHANISMS DRIVING
FOOD WEB FOCUSING IN ANTARCTIC BIOLOGICAL HOTSPOTS.

Dr. Josh Kohut, Principal Investigator, Rutgers University, Institute for Marine and Coastal
Sciencespr. William R. Fraser, C&Pl, Polar Oceans Research GrpDp. Kim Bernard, CePl,
Oregon State Universit Dr. Harper Simmons, G®I, University of Alaska, FairbankBr.
Matthew Oliver, CePl, University of Delawaredr. John Klinck, CePl, Old Dominion
University

Personnel on statiokshley Hann, Josh Kohut, Matt Oliver, and Hank Statscewich

This pasimonth at Palmer Statipwe have been able to fully deploy our polar ocean observing
system. This networkcludesthreeautonomous underwater glidetisteemoorings threeHigh
FrequencyRadar(HFR) stationsRHIB surveys and a profiling LISSTHOLO holographic
imaging sensor.

The first two weeks on statiomere very busyWith great cooperation and coordtion with

ASC, NSF, and the PalmeTER granteesour SWARM team quickly overcame the challenges

of heavyice conditions in November and DecemB64.9 Within days of arriving on station, we

were able to offload all our HFR cargo to the Joubin Island site froMRI$/ Laurence M.

Gould (LM G), and constructhat site to full operatiorhe Joubireffort cannot be understated
our team and an
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HF Radar:Since the installation of the thitdFR site at the Joubin Islands early January

202Q our three site network has operated continuously throughout the month. Data was
delivered in real time to owentral processingomputerin Terra Lab. Realime maps of surface
currents were calculated each hour actbe®almermregion(Fig. 1). Over the monthwe visited

each site in the network, and completequired maintenana@ndcalibratiors. Since the neote
power modules were installed at the Joubin Islands (January 2020) and Wauwermans Islands
(November 2019), the battery bank has not dropped below 25.5 volts at eithEnisitedicates
there has been plenty of charging from the sun and wind totkeegystems running

continuously.

Glider AUVs:On 8 Jan 2020two gliders were deployedheUniversity of Alaska, Fairbanks
(UAF) glider was tasked on a line that runs along the main &tie®almer @Gnyon. he
University of DelawaredD) glider was tasked on a cros€anyon line Each of these twgliders
are equipped with a CTDptics instrumentdissolvedoxygensensoyand a single frequency
echo sounder. Additiong| the UD glider has a PAR sensor to correctionphotochemical
guenchingeffeds on thefluorometers. Two days later, the Rutgers glider degdoyed and
tasked to statiokeep at the intersection of the two glider lines above our long term mooring
(Fig. 1;red circle. The Rutgers glider is equipped with the same Cdflicsinstrument and
dissolvedoxygensensor as well as achannel echosounder. All three gliders have lithium
primary batteries with enough endurance to remain on our sampling grids untplldmeed
recoveries in early March 2020.

RHIB Surveys:Coordinating wih the LTER and Palmer Station Mvge have been able
completesix surveys of the combinefldélie and Gentoo fansectsand one additionadélie

transect Fig. 1;blue andgreen lines)This survey is approximately BB long and centered on

the historic foraging range of taggadélie and gentoo penguins. The survey includesRHéB
mounted EBO echosounder and the UAdfovided towed ACROBAT systenihese two allow

us to survey the hydrography, phytoplanktamd zoofankton structure along teetransects.

An example of the data collected during these surveys is simoigure 2 The survey has

revealed complex variability in the oceanography matched to the observed ecological variability.
These survey data are comated with the mooring and glider lines discussed above. Through a
calaborative effort with the Paim&TER team, the RHB has also supported multiple adaptive
activities including net tows to ground truth the acoustics, night zooplankton sampliragy and
along canyon LISST Holo survey to image patrticles below the mixed layer.

Penguin TelemetryAs part ofthe PalmeLTER projectthe GO13-P (Fraser) group taggéd
penguins (bot\délie and gentooyvith GPS positioned tags and time depth recordersy Wik
continue to switch out transmitters until the chicks fledge. In general the chicks are fledging
earlier than expected this ye@onsequentlytagging has stopped on Torgerdsland and will
finish up shortly on Biscoe Pointhe penguins havbeen foraging within thdFR range and
occasionally, aar the gliders in Palmer Deep.

Broader ImpactsTo date we have pukhed two data SWARM activitieShese activities are
designed to engage the middle and high school students in Delawaregfdew dnd New York
to investigate the same data plots we are looking at here at Palmer. The content of the first
edition was focused on ti®V/IB Nathaniel B. Palmetransect of Palmer Deep conductenlidg
our November 2019 cruis&€he second was focused the HR surface current magse., Fig.



1). The students following the daB®VARM activitiesinteracteddirectly with thegrantees
throughtwo 30-minute blackboardession VTCs.
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Fig. 21 An example of the data collected during the Adélie and Gentoo Transects aboarti&HIBACROBAT

survey data (upper left panel), cruise tracks (upper right panel), TS plots (middle right panel), and EK80
echosounder plot (lower panel).



We would liketo thank all station staff for their support of our project. We recognize the
significant logistical support required for our project, including boattaggo, and information
technology. We would also like to thank thaelmerLTER science team for thgiartnership and
collaborationThis success we have accomplished so far this season would not have been
possible without the coordination with th€ ER team and ASCAIl involved have been able to
find every efficiency that enable the science objectivd®tf programs to be m&t/e are very
happy to work in this collaborative environment and are seeing the direct benefits in what we

have collectively accomplished. Through all the planning, the communication masdee
critical to this success.



B-027-P: ASSEMBLAGE -WIDE EFFECTS OF OCEAN ACIDIFICATION AND OCEAN
WARMING ON ECOLOGICALLY IMPORTANT MACROALGAL  -ASSOCIATED
CRUSTACEANS IN ANTARCTICA .

Dr. James McClintock anDr. Charles Amsler, Principal Investigators, University of Alabama at
Birmingham

Personnel on station: Charles Amsler, Margaret Amsler, Hannah Oamn@llie Schram.

January was a busy month devoted to initiatin
experiment. The experiment uses the two northern (wirgldg inside round aquarium tanks

to maintain temperatures as close to the natural, ambient Arthur Harbor water temperature as the
heattraced station seawater system allodsillustrated in Figure 3wvater for the experiment

feeds into a headérf rt amO2ePSeasoesyiationsounted ia plake

of one of the upper cascade tanks. It flows through insulated tubing to individual water

distributors in each round tank that in turn feed the water through mixing tanks into 12

experimental buckets.
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Fig. 31 B-027-P main ocean acidification experiment. See text for explanation of labels. The inset in lower left
shows the back of the plywood panel | abeled Al ndividual

In addition to tubing for water comirfgpm the water distributors, each mixing tank has an air
input line, a CQinput line, and a pH electrode. The pH electrode in each tank is connected to an
individual pH control interface and through that to an overall pH controller for each set of 12
mixing tanks. The pH controller individually regulates the flow of air and I80 each mixing

tank via power boxes which turn on and off solenoids to maintain pH levels set in the overall



controller via a USARupplied laptop computer. The addition of 8@wers the pH in the

mixing tanks while the addition of air increases the pH (assuming it is below ambient), allowing
pH to be maintained at set levels in the mixing tanks with only small -&rarttemporal

variations. These small temporal pH variatiamghe mixing tanks are dampened out in the

larger volume experimental buckets, allowing precise pH control in the buckets. The
experimental pH levels are ambient, n&dure pH 7.7, and more distant future pi3. The

ambient pH is currently between pHL.&nd 8.2 because of the recent phytoplankton blbom

our previous work has shown that it should soon decrease to pH 8.1 and maattiweifor

most of the year.

We had originally hoped to manipulate both pH and water temperature with two(kewblisnt

and neaffuture) for eachUnfortunately, our setip did not provide sufficient water head

pressure to enable us to plumb incoming water into the bottom of theneeptal buckets.
Consequently, we have had to add water at the top and draartutbds from the bottom of the
buckets The warm water coming in at the top did not mix quickly enough to prevent substantial
thermalstratification in the bucket$nstead we have three pH levels and a greater sample size
(eight vs. six) in each treatmeur previous work showed that the impacts of pH were much
greater than those of temperature (which had no effect at all except in combination wgb pH)
we are comfortable with this modified experimental design.

The expemental buckets each contafg of the overstory brown macroalBesmarestia

menziesii hat was seeded with epiphytic diatoms fo
on the outside aquariunedk.We collected and weighted new, entdemenziesiindividuals

from five different sites near Palmeand gently but quantitatively removed thessaciated

amphipod assemblagéhe amphipods from the five sites were combined and divided with

multiple splits in a plankton splitter into the equivalent tipn of amphipodshat were

representative of &Jof D. menziesiin nature D. menziesjilike almost all of the macroalgal

species here, is chemically defended from being consumed by amptuipbthe amphipods

instead eat epiphytidgae on the largamacroalgaeThe preseeding of epiphytic diatoms

provides an ample supply of diatoms as food for the amphipods and we have also added several
grams ofPalmaria decipiensa red macroalga that is unusual in being palatable to local

consumers (although gnfome amphipod species have mouthgpduat enable them to eat it).

The experiment will be maintained until early April to determine which amphipod species are
relative 6winnersé and relative 6l osersd unde

In the lalmratory, we have begun daily monitoring of seawater carbonate chemistry in the
experimental bucket®Ve are using a granteipplied titrator to measure alkalinity USAP
spectrophotometer with watgckettemperaturecontrol is used to measure pH witiglhn
precision and accuracy for comparison with daily pH electrode measurements in the
experimental buckets and the continuous measurements in the mixing tanks.

In support of these activities, we made 20 scientific scuba dives over 12 days in January. All
dives were within the standard Palmer boating limits.

We are grateful for the generous and professional assistance of numerous ASC staff in meeting
our goalsLaboratory SupervisdRandy Jones andstrument Technicia@arolyn Lipke have
provided outstading support in the aquarium and lab. The FMC crew provided valuable
assistance in the construction of our experimené Palmer MrineTechnicias, Mike Burns,

Patrick Riley, and Otto Neumuth, facilitated our diving activities.



C-013P: PALMER, ANTAR CTICA LONG TERM ECOLOGICAL RESEARCH

(LTER): LAND -SHELF-OCEAN CONNECTIVITY, ECOSYSTEM RESILIENCE, AND
TRANSFORMATION IN A SEA -ICE INFLUENCED PELAGIC ECOSYSTEM 1 APEX
PREDATOR COMPONENT

Dr. William R. Fraser, Principal Investigator, Polar Oceans ReseamipG

Personnel on statiodMegan Ciming Bill Fraser,Megan Roberts, Darren Roberts, Anne
Schaefer, Leigh West

The arrival of Bill FraseandMegan Cimino (LTER cruise participant) in early Januz020

briefly increased @13-P personnel at Palmer Station to six. In early Janusmpe Schaffer and
Leigh West departed on the annual LTER cruise leaving four birders at Palmer Station for the
remainder of the month.

We were able to conduct boating field work on 30 days in Jar@@® Monitoring of Adélie,

gentoq and chinstrap penguin breeding chronology continued this month with indicator colony
counts as well as an altolony chick census on local islands ama Dream and Biscoe Islands.

Adélie chick measurements alsooccdrrei n conj unction with our LTE
measurements on Avian Island. Foraging ecology studies of Adélie and gentoo penguins
continued this month with the deployment of presence/absence radio transmitters, GPS tags, and
dive depth recorders at Torgenrsisland, Humble Island, and Biscoe Point. We also began
deployments of GPS tags and dive depth recorders on gentoo penguins in the Joubin Islands. We
began diet sampling Adélie penguins on Torgersen Island. Diet sampling began with gentoo
penguins at Bisoe Point. In total we were able to deploy a total of 64 tag packages on penguins.
Fourteen of those were radio transmitters that are a part of our presence absence study.




Brown skua adults and chicks Image Credit: Fraser group

Skua work continued this month documenting hatches and monitoring chick growth of brown
skuas on local islands as well as on Dream, Biscoe, and the Joubin Islands. South polar skua
nesting was also damented on Shortcut Island. Monitoring of the bayed shag colony on
Cormorant Island also continued this month. In Janwegymaintained GPS tagging effort on
giant petrels and continued our local island giant petrel census and banding project that was
initiated in December. Our annual Humble Island giant petrel study began in Javhiahy

closely records petrel chick survival and growth from hatching through fledging.

Monitoring of marine mammals continued in January with increasing numbers afgnolt

elephant seals as well as an increase of Antarctic fur seals to the Palmer area. We also observed
humpback, and minke whales. Lab work this month was dominated by penguin diet sample
processing.



