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Purpose:

The NGA is a highly productive subarctic Pacific marine biome where intense environmental
variability has profound impacts on lower trophic level organisms and community dynamics that,
directly or indirectly, support the iconic fish, crabs, seabirds and marine mammals of Alaska. In
the NGA, a pronounced spring bloom and regions of sustained summer production support a
stable base of energy-rich zooplankton grazers that efficiently transfers primary production up
the food chain and a substantial sinking flux of organic matter that exports carbon to the sea
bottom communities. The LTER research cruises examine features, mechanisms and
processes that drive this productivity and system-wide resilience to understand how short- and
long-term climate variability propagates through the environment to influence organisms.

This cruise represents a continuation of sampling begun in fall 1997 under the NSF/NOAA NE
Pacific GLOBEC program, and subsequently a consortium of the North Pacific Research Board
(NPRB), the Alaska Ocean Observing System (AOOS), and the Exxon Valdez Oil Spill Trustee
Council s (EVOSTC) G thirdfyeamdth expanded ddmiain, measusements e
and investigators under t he N&rhEBcslogNadRPragiaer n Gul f o
(NGA-LTER). This cruise marks the 24" consecutive fall cruise for the Seward Line in the NGA,
including Prince William Sound (PWS), and the 50" year of observations at GAK1.
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Figure 1. The LTER sampling stations. CTD casts without water sampling as open symbols.
Yellow diamonds represent locations of meteorological data from NOAA buoys or ground
stations. Star shows position of LTER mooring. Cape Suckling is low priority.



Scientific Personnel:

1 Russ Hopcroft (LTER Lead PI) Zooplankton (days), UAF, Chief Scientist

2 Caitlin Smoot Zooplankton, UAF, Night Watch Lead Scientist
3 Mette Kaufmann Chemistry (Nutrients, Iron), UAF

4  Ben Lowin Plankton/Optics, Gases, UAF

5 Hana Busse Phytoplankton/Microzooplakton, WWU

6 Delaney Coleman Zooplankton (nights), UAF

7  Emily Stidham Zooplankton (nights), UAF

9 Zack Pohlen Seabirds/Mammals, US Fish & Wildlife Service
9 Isaac Reister Physics (Moorings/CTD/Acrobat), UAF

10 Emily Ortega Chemistry (Nutrients, Iron), UAF

11 Kerri Fredrickson Phytoplankton/Microzooplankton, WWU

12 Annie Kandel Nutrients/Phytoplankton, UAF

13 Ethan Roth
14 Bern McKiernan

SKQ Marine technician, Lead
SKQ Marine technician

SKQ2020-12S was conducted during the time of the COVID19 global pandemic. Our normal fall
vessel the R/V Tiglax did not sail during 2020 and we were fortunate the Sikuliag was able to
accommodate our needs. Measures were taken to reduce the risk of disease transmission,
including sailing with a reduced number of scientists.

Daily summary

August 30 - Day 01 Setup began after breakfast on board. It went smoothly for all teams given
that many items had been left on board from last cruise

Sept1i Day 11 Sikuliag got underway ~07:00, and we reached Res2.5 for a CTD & Calvet at
~08:00, and deployed the FeFish while leaving station. We began the intensive station at GAK1
with a production cast at ~11:00. Two Calvets, a trace metal clean (TMC) rosette, the vertical
multinet and a regular CTD cast followed, with station work completed at ~15:30. We
proceeded south completing day-work at Stations 1i, 2, 2i and 3 ending at ~22:00, then towed
the FeFish to GAK4. Night-work began at GAK4 at 23:20 with Methots and towed Multinets
undertaken while heading north to GAK1 and ending at 06:20. Battery failure in the multinet at
GAK?2 resulted in loss of stratified samples there.

Sept 27 Day2 1 The day began with installation of parts for the underwire winch that had been
delivered the prior day via R/V Nanug. Installation, under shelter from land, was completed at
~09:00 then transit began to GAK4. A Calvet at GAK4 began at 11:50 followed by a CTD and
deployment of the FeFish. We reached intensive station GAKS5 at ~14:00, beginning with a
production cast. Two Calvets, a TMC rosette, the regular CTD and the vertical Multinet followed,
with station work completed at ~16:50. We worked south completing GAK7 at 21:30. We
transited to GAK8 and worked north with Methots and Multinets ending GAK5 at ~06:00

Sept 31 Day-31 The day began with a transit from GAK5 to GAKS8 starting sampling at ~09:15.
We reached Intensive station GAK9 at 11:50 starting with a pair of Calvets, followed by the
production CTD, a TMC rosette, the vertical Multinet, and the regular CTD cast, ending that
station at 15:00. We worked south with Calvets and CTDs via GAK10 and ended GAK11 at
21:45. Night-work began with a Methot at 22:00 and worked north to GAK9 ending at ~03:30,
followed by a transit out to GAK15.



Sept 41 Day-41 The day began at Intensive Station GAK15 with a pair of Calvets at ~09:00,
followed by 200m vertical Multinet, the Production cast, the deep multinet, the standard CTD
and a TMC rosette cast. GAK15 was completed at ~15:00, the FeFish deployed and we worked
north toe GAK13 ending daywork at 20:30 then transiting to GAK12. Night sampling began at
GAK12 with a Methot at ~23:00 and worked southward to completing the final multinet for
GAK15 at ~16:15 including a recast at that station to compensate for contamination of a net by
a very large jellyfish.

Sept57 Day 51 The day began at GAK15 with the deployment of the Acrobat and FeFish a
~06:30 and transit northward. Instruments were retrieved at ~13:00 for a Calvet and CTD at
GAK12, then redeployed until the Acrobat failed just south of GAK7 at ~22:20. While the
Acrobat was being repaired, we transited to the GEO mooring for a CTD cast at ~midnight then
returned to where the Acrobat had failed and redeployed the Acrobat and FeFish to complete
the transect northward.

Sept 61 Day 617 The Acrobat and FeFish were recovered at GAK1 around 11:00. We transited
to the MS Line, arriving MS4 at ~16:00 for a series of 4 CTDs and a single Calvet (MS2)
completed at ~19:00. The SUNA died on the upcast at MS3, and had a variable success rate
for the remainder of the cruise related to issues with battery pack. We proceeded to KIP2 and
began with a Methot at 22:30 heading northward and completing PWS3 at 06:00.

Sept 7- Day 7 i Day-work began with a CTD and Calvet at PWS3, followed by intensive station
PWS2 that began at 10:00 with a deep vertical Multinet, followed by the production cast, the
shallow Multinet, two Calvets, the TMC rosette, and main CTD, all ending by 15:15. We
continued south to PWS1 and KIP2 ending normal sampling at 20:15, then continued to KIPO
for a bottleless CTD cast that ended at ~23:00. The night was spent towing the Acrobat back
northward to PWS3 until ~06:00.

Sept 87 Day 81 Day-work began at 09:45 with a Calvet at 09:45 we worked Calvets and CTDs
at IB1 and then IBO ending regular sampling at 15:30. We took advantage of having Sikuliaq to
map Icy Bay, while the work boat was deployed to let scientist and crew get closer to the
Cheniga Glacier. We departed the Bay at ~20:00 and headed for GAK2 to repeat a failed
Multinet deployment from 04:30-05:00 then conducted at bottleless CTD cast at GAK1 at 06:00.

Sept 971 Day 91 We turned control of operations over to the ship to complete several
calibration procedures, and arrived at the dock ~14:00. Offloading began thereafter.

Sept 107 Science party completely final pack-up and was underway for Fairbanks midmorning.

General Comment: the weather this cruise was favorable overall. PWS was reduced to one
day given the short duration of the cruise.



Physics Report:
Pl: Seth Danielson, Participant: Issac Reister

On SKQ202012S we conducted 37 CTD casts for water column hydrography using a 24 place
rosette with 10 liter Niskin bottles. Bottles were tripped on 32 of these 37 casts. For normal
operations, bottles were made at standard levels: 0, 10, 20, 30, 40, 50, 75, 100, 125, 150, 200,
250, 500, 750, 1000, 1250 and 1500 m depths and within 5 m of the bottom when the bottom
depth was less than 1500 m. On many casts we also collected water at the depth of the
chlorophyll a maximum. The SBE9-11 CTD was outfitted with pressure, dual temperature, dual
conductivity, and dual oxygen sensors. Ancillary sensors included a WetLabs fluorometer, a
WetlLabs C-Star transmissometer, a Biospherical PAR sensor, and a Tritech altimeter. One
channel was assigned to a self-logging Sequoia LISST particle size spectra instrument (which
due to calibration issues was not utilized during this cruise); one channel provided power and
communication to a self-logging SUNA nitrate sensor.

The CTD stations were occupied on one shelf transect (Seward line) plus stations in Western
Prince William Sound.

Ocean velocity data were collected using a hull-mounted Teledyne RDI 75 kHz Ocean Surveyor
instrument and a centerboard-mounted Teledyne RDI 300 KHz Workhorse instrument. The 75
kHz instrument collected data using 16 m bin thickness and the 300 kHz instrument collected
data in 2 meter bins. Due to hull depth and bubble sweep along the hull, the first good bin of the
75 kHz ADCP was typically at 18 m below the surface or deeper. The 300 KHz instrument
measured good data starting at 11 m depth.

We ran the ADCPs triggered from the K-sync system so as to provide an interference-free time
interval for the EK-60 fisheries acoustics pings. Over shallow waters (< 1000 m depth) all
acoustic instruments could be run simultaneously. In deep water (>1000 m depth) the time for
the return acoustic pings become exceedingly. Since our track-line had already been mapped in
deep water, we secured the EM302 multibeam and operated only the ADCP and EK-60 in deep
water.

Regions previously unmapped by multibeam acoustics were preferentially selected for ship
routes in order to map uncharted areas of the seafloor. Many portions of the cruise occurred in
previously unmapped regions, including especially portions of Prince William Sound. Future
cruises will continue to fill in mapping coverage gaps.

Ot her underway data collected include the shipbs
ocean surface data. Operational data of ships equipment (e.g., navigation and winch payout and

tensions) were also logged. Navigation data parameters include GMT date time, latitude,

l ongitude and water depth. Atmospheric data param
system included atmospheric pressure, wind speed/direction, air temperature, humidity, COo,

shortwave downwelling irradiance, longwave downwelling irradiance, and PAR. Surface

seawater underway data samples included temperature, salinity, chlorophyll-a fluorescence,

partial pressure of CO,, and nitrate.

Two nitrate dataloggers were used on the cruise. An ISUS instrument was plumbed into the
underway uncontaminated seawater throughflow system that feeds the thermosalinograph
sensors. This instrument was set to take three samples every five minutes. The second nitrate
sensor was a deep SUNA instrument strapped to the CTD frame. The SUNA was powered by a
stand-alone battery pack that was energized when the CTD sent power to the bulkhead
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connectors. This dataset was stored internally to the SUNA and its full data will require a
matching of dataset time stamps to align the nitrate profile with the rest of the CTD profile,
however a simple analog signal provides preliminary estimates. In the later part of the cruise,
the SUNA developed issues likely relating to the SUNA batteries inability to hold a charge, due
to the age of those batteries (estimated to have >50 discharge cycles or more).

High resolution (~ 300m horizontal spacing) CTD profiles over the upper water column (50 to 60

m depth) were collected using a towed Sea Sciences Acrobat system, which undulates at a rate

of about 0.5 to 1.0 m s while being towed at a ship speed of 6.5 knots through the water. The

Acrobat was equipped with a SBE49 FastCat CTD and a WetLabs ECO-Triplett optical sensor

with channels for chlorophyll a fluorescence, CDOM and optical backscatter (OBS) at 700 nm.

We towed the Acrobat along the | ength of the Sewa
ship speeds of about 7 knots and 220 m of Acrobat cable paid out from the winch, we were able

to consistently profile to about 50 m depth.

Temperature [ITS-90, deg C] Fluorescence, WET Labs ECO-AFL/FL [mg/m*3]

Depth [salt water, m]
Depth [salt water, m]

100 150 200 250 100 150 200 250
Section Distance [km] Section Distance [km]

Salinity, Practical [PSU] Upoly 0, SUNA

200

Depth [salt water, m]
Depth [salt water, m]

150
Section Distance [km] Section Distance [km]

Oxygen, SBE 43 [umol/kg]

Depth [salt water, m]

100
Section Distance [km]

Seward Line transect physical hydrography from SKQ2020-12S.
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Macro- and Micronutrient sample collection and processing

PI: Ana M. Aguilar-Islas
Participants: Mette Kaufman (Res.Tech.), Emily Ortega (MS student), and Annie Kandel (MS
student)

During this field effort, our goal was to determine ambient distribution of dissolved inorganic
macronutrients (nitrate, nitrite, ammonium, phosphate, and silicic acid) and the micronutrient
iron. The survey of the GAK Line was the major focus of the cruise. Nutrient distributions in
conjunction with hydrography are used to determine resource variability to the phytoplankton
community in space and time and to identify the relative importance of various processes in
supplying nutrients to surface waters. A secondary aim was to train students in field-related
work.

Table 1. Samples for Nutrient Analysis. Intensive stations are in bold. Additional samples collected

from r i mar roducti on P P casts and surface

ATIO H ATIO H ATIO # sample
d PDIE a PDIE

RES2.5 13 GAK10 17

GAK1 13 GAK11 17 Transect 28

GAK2 12 GAK12 17 PP casts 40

GAK3 11 GAK13 17

GAK4 11 GAK14 17

GAKS5 11 GAK15 17

GAK6 10 GEO2 11 (%)

GAK7 12 MS2 11 ()

GAKS8 13 PWS3 14 (1)

GAK9 13 PWS2 13

GAK10 17 PWS1 13

GAK11 17 KIP2 14

GAK12 16 (*) IB2 10

GAK13 17 IB1 10

GAK14 17 IBO 12 (%)

GAK15 17 TOTAL 324 TOTAL 392

Sample collection and processing for macronutrient analysis:

Filtered seawater samples were collected from 31 vertical profiles (see Table 1) from surface to

1500 m using the shipbébs CTD rosette bottles.

acetate filter disks using a syringe, and were frozen (-80 °C) following collection. Samples were
also obtained from primary production casts and surface water during a coordinated transect
with the Acrobat. Annie Kandel was responsible for CTD macronutrient sampling. In total, 392
samples were collected for nutrient analysis.

Several CTD casts had issues with the firing of bottles. As a result, surface waters were
collected using a plastic bucket from the starboard side. The bucket was rinsed in situ prior to
each collection. Exclamation marks on Table 1 indicate the stations where bucket samples were
collected. The bottom bottle did not fire in several casts, but make-up cast were not conducted,
and those stations, (*) in Table 1, do not have a bottom sample.

transec

Samp



Additional nutrient samples were collected for an intercalibration exercise between UAF nutrient
lab and Scripts Institute of Oceanography nutrient lab.

Biological Parameters:

Annie Kandel responsible for Chl analysis during the cruise. She also assisted the Strom group
with CTD sampling.

Photo 1. Left: Annie Kandel (right)
and Hana Busse (left) sampling from
the CTD in the Baltic Room. Photo by
Emily Ortega.

Sample collection for iron analysis:

a) Seawater samples were collected from 5 vertical profiles (see Table 2) from 15 to 1000 m
using a trace metal clean (TMC) rosette made of powder coated aluminum and loaded with
Teflon-coated Niskin bottles with external springs. A dedicated winch (MASH2K) with 5/16"
Amsteel line and a TMC block mounted on the starboard crane were used to deploy/recover the
TMC rosette. The winch and block were borrowed from the UNOLS East Coast winch pool.
Ortega and Kaufman were involved in deck operations, with assistance from crew and marine
technician. Ortega was in charge of selecting sampling depths. Unfortunately, she had to do this
blindly at several stations because due to lack of time, there was only water column information
down to 50 m (from the productivity cast) and not information to the bottom (from either the
regular CTD, or deployment below 50 m during the productivity cast). The MASH2K turntable
was seized up and required rigging with a come-along to rotate.

b) Surface seawater samples were collected underway while arriving (or departing) the stations
along the GAK Line and PWS2. These samples were used to complete vertical profiles and

obtain surface information along the GAK Line in concert with the Acrobat tow vehicle. These
samples were obtained from a custom-made surface sampler (FeFish) deployed from the
starboard crane, and kept at a distance between 3-5 m from the hull while being towed at 4-9
knots (see Photo 1). Water was pumped with the use of an air actuated diaphragm pump that
deliveredthesamp | e i nt o At he b u-lnédpaygthytertetubinggske Phatof2). o n
Ortega and Kaufman were involved in deck operations, with assistance from the crew and

marine technician. The winch used during the summer to deploy the fish was not available

during fall because of repairs. The Fefish performed generally well throughout the cruise.
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However, there were two or three times when the bridge increased the speed to 9.5 + knots,
and the Fefish came out of the water. This leads to kinking in the tube, and the need to pull the
Fefish out of the water to repair it. In the end, this takes more time than keeping the ship at 9
knots in between stations.

Sample processing for iron analysis:

Apositve-pr essur e, plastic enclosure supplied with HEF
constructed by all participants in the analytical lab to house the Niskin bottles, IronFish sampling

spigots and filtration rigs. Immediately after collection Niskin bottles were transferred to the

bubble for subsampling. Samples were filtered (through 0.2 um Acropak capsules) subsamples

for dissolved Fe analysis were processed from all casts at all depths, and from all IronFish

samples. Filtered subsamples for the analysis of iron-binding organic ligands, unfiltered samples

Photo 2. LeftFefish being towed at-8 knots during one of the many calm days of the cruise.
Center:Emily Ortega assisting during FeFishrapens.Right: Fish sampling station inside the
G0dzo ot S¢ @

for total dissolvable iron analysis, and filters for particulate iron analysis were obtained from a
subset of samples (see Table 2). 0.2 um polycarbonate filter discs (Nuclepore) were used for
the collection of particles using trace metal clean techniques. Ortega and Kaufman were
responsible for subsampling and filtration. Time consuming ultrafiltration for soluble iron was not
carried out during this cruise due to personnel shortages.
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Table 2. Samples for iron parameters.
DFe = dissolved iron (< 0.2 um), SFe = soluble Fe (< 0.02 um), TDFe = total dissolvable iron (unfiltered),
PFe = particulate iron (> 0.2 um), Ligands = Iron-binding organic ligands (< 0.2 um).

DFe SFe TDFe Ligands  PFe
GAK1 9 0 3 1 3
GAK5 9 0 3 1 3
GAK9 9 0 3 1 3
GAK15 12 0 2 1 2
PWS2 12 0 3 2 3
TOTAL 51 0 14 6 14

DFe SFe TDFe Ligands  PFe
GAK 44 0 0 0 0
PWS 1 0 0 0 0
TOTAL 45 0 0 0 0
GRAND TOTAL | 96 0 14 6 14

No experimental work was performed during this cruise
General Notes

We had a successful cruise and were able to accomplish all the programmed sampling for
macro-nutrients and iron parameters. We used the same new Fefish design as in summer 2020
and it continued to perform well. The deck crew provided excellent support and their help
ensure the success of our operations. The marine technicians also provided excellent support
throughout the cruise. The crew was always helpful responding promptly to requests in a happy
and professional manner. We experienced no issueswithship 6 s f aci |l i ti esandeeded |
micronutrient work. Laboratory spaces were adequate, and the -80 °C freezer were in good
working condition. There were issues with CTD bottles firing that were addressed by marine
technicians. Internet access was great. The quality of the food was excellent. There were
logistic issues with loading of gear for shipment to UAF that can be addressed by having an
explicit pre-plan for all participants to adhere to.

Carbonate Chemistry

PI: Claudine Hauri, Participant: None (Ben Lowin assisted)

Dissolved inorganic carbon (DIC) samples were taken for both the Hauri Lab and the Ocean
Acidification Research Center (AORC). Full profiles were taken at GAK 1 and GAK 3 for OARC.
Full water column samples were taken at the intensive stations on the GAK line (GAK1, 4 9, 15),
the GEO mooring and PWS2 for the Hauri Lab. All of the samples were preserved and stored
for analysis at UAF. The samples were checked for seal integrity before shipping to UAF. The
samples for OARC were not filtered whereas the ones for the Hauri Lab were filtered through at
0.45-pm filter using a peristaltic pump. Inside Prince William Sound, triplicates were taken for
filtered and unfiltered, as instructed by the Hauri Lab.
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Particles
Pl: Andrew McDonnell, Participant: None

Although the LISST was deployed this cruise there are concerns data may not be usable. The
UVP was not available for deployment on this cruise.

Underway optics
PI. Will Burt. Participant Ben Lowin

The Optics sampling system was mounted in the main lab and was left on the ship between the
July and September cruises. The system is comprised of a WET Labs AC-S (ACS) for
hyperspectral (4007 750 nm) absorption (m™) and attenuation (m™*) measurements and a WET
Labs ECO-BB3 (BB3) for measurement of the volume scattering functonat1 1 7 A {sB)at m
three wavelengths (470, 532, and 650 nm). Sampling began and ended at RES 2.5. Overall,
the system performed well, requiring minimal maintenance. There was minimal bubble
entrainment when the blanks were run, from a leaky ACS O-ring, which was on the exit side, so
it did not affect the blank sampling for the ACS. On this note, the system struggled the worst
with bubble entrainment during the visit to Icy Bay, where the additional glacial sediment led to
even slower flow rates during blank periods. Other than that, an additional bungie was added to
hold the BB3 casket to the wall; this kept it secure throughout the cruise.

Unlike the July cruise, there were no discrete chlorophyll samples taken. If Icy Bay is sampled
again, it is suggested that exit water is taken for chlorophyll analysis to check that the additional
sediment does not impact data quality. Finally, it should be noted that during sampling in high
sediment systems the dark chamber housing the BB3 needs to be cleaned daily to avoid
accumulation sediment. The ACS was not affected as the flow rates through the tubes is quite
high compared to the casket that houses the BB3.

Phytoplankton and Microzooplankton

Pl: Suzanne Strom
Participants: Kerri Fredrickson, Hana Busse (WWU)

Phytoplankton biomass: Phytoplankton biomass was characterized by size-fractionated

chlorophyll at all non-intermediate shelf stations and most PWS stations (total = 20 vertical

profiles); only total chlorophyll (GFF) was measured in Icy Bay and GAK14. Samples were

analyzed fluorimetrically on board (7 depths per station). Primary production estimates were

made at all intensive stations sampled (total = 5) using the 13-C method and 24-h deck
incubatiodsept h666wegkt sampled per station based o
estimated from the CTD PAR profile. Chlorophyll (GFF only) and nutrient samples were also

taken from each of these productivity depths during experiment set-up.

Community characterization: Photosynthetic organisms and other protists were sampled at

approximately every other shelf station, generally at 10 m depth only, as well as at selected

stations in PWS. Samples were fixed in acid Lugol
and composition estimates, and in borate-buffered formalin for characterization of diatoms. At

intensive stations only, additional samples were taken from 10 and either 0, 20 or 30 m for

HPLC analysis of phytoplankton pigments (chemotaxonomy) and from 10 m only (in duplicate)

for molecular characterization of the protist community. At intensive stations a 4-depth vertical

profile of acid Lugolds microzooplankton sampl es
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sampling for Gwenn Hennon (not shown in table below). Specifically, flow cytometry samples
were sampled at every station on the GAK line and at PWS2; sample depths corresponded to
surface, 10 m, sub-surface chlorophyll max (SCM) and the oxygen minimum zone (OMZ, 58
total samples collected). DNA samples were collected from the odd stations along the GAK line
and at PWS2 at the surface, 10 m, SCM and OMZ (total = 34). DNA samples preserved using
the Polony method were collected at the 5 intensive stations (surface and SCM, 12 total
samples collected).

Organic carbon characterization: For DOC profiles, samples were filtered and frozen from each
intensive stations (total = 5); depths sampled were mainly 150 m and above, and corresponded
to nutrient sampling depths. At intensive stations only (total =5), a 4-depth vertical profile (0, 10,
20, 40 m) was sampled for POC and PIC.

Preliminary observations: Near-surface (0-20 m) chl-a concentrations were moderate on the

shelf and out to GAK-11, ranging up to 1.7 pg/liter. Concentrations were sharply reduced

seaward of GAK-11 ( 00. 3 Og/ |l i ter) . Tamaxinema approxanatshuld s ur f ac e
m at most stations on the shelf, and a deeper SCM (20-30 m) in offshore waters. On the mid

shelf and in offshore waters, nearly all chl-a (>90%) was in small (<20 um) cells. Large (>20 pum)

cells were only significant in the ACC (GAK-1 and 2, where total integrated chl-a was highest)

and near the shelf break. Prince William Sound had uniformly low chl-a concentrations,

particularly in Icy Bay, and was dominated by small photosynthetic organisms, with nearly all

(0O80%) of cells in the <20 Om size fraction.
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Figure 10. Size-fractioned chlorophyll integrated over 0-75m along transects during
September 2020. Upper right panel shows the relationship between these two
properties for all stations.
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Table 3. Sampling effort for Strom component, by station. Intensive stations are highlighted.

Chl Chl LugolsLugols

Station SF Tot Prof 10m Diatom DOC HPLC Mol POC/PIC Prod
RES2.5
GAK1
GAK?2
GAK3
GAK4
GAK5
GAK6
GAK7
GAKS8
GAK9
GAK10
GAK11
GAK12
GAK13
GAK# X
GAKb
PWS3
PWS2
PWS1
KIP2
IBO X
IB1
B2 X

MS2 X X X

TOTAL 37 1 7 14 21 7 7 7 7 7

X X X X X X X X X X X X X X
x x
x x

X X X X X
x
x
x
x
x
x
x

x

Table Key:
SF Chl: size-fractionated chlorophyll-a; water sample filtered in series through a 20 um pre-size filter
followed by a glass fiber filter (effective pore size 0.7 um)

Tot Chl: total chlorophyll-a; water sample filtered through glass fiber filter only

Lugol dswaltOem: sampl e pr es er v esdlutionfinahconcehtratiom §0)fob s i odi ne
mi croscopy analysis of size and composition of <ciliate
Sample collected from 10 m.

Lugol 6s Sameaas$ dabbdve but samples collected from 4 depths to yield a vertical profile.

Diatom: water sample preserved in borate-buffered formalin (final concentration 2%) for microscopy

analysis of diatom community.

DOC: water sample filtered directly from Niskin through in-line pre-combusted glass fiber filter and filtrate

stored frozen for analysis of dissolved organic carbon concentration.

HPLC: water sample filtered (glass fiber, 0.7 um) and frozen in liquid N2 for HPLC analysis of

phytoplankton pigments (chemotaxonomy).

Mol: water sample filtered (0.2 um) and frozen in liquid N2 for molecular analysis of eukaryotic microbial
community composition.

POC/PIC: Paired samples from a single Niskin filtered through pre-combusted glass fiber filters and filters
stored frozen for analysis of particulate organic and particulate inorganic carbon. Filtered volume was
increased on this cruise to 2.3 L per sample for all but high chlorophyll depths/stations.

Prod: Water column primary productivity measured via 24-h incubation of samples from different depths
with 13C-labeled sodium bicarbonate.
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Meso/Macro Zooplankton
Pl: Hopcroft, Participants: Caitlin Smoot, Delaney Coleman, Emily Stidham

Zooplankton sampling operations were divided into distinct day and night activities. During
daytime, Quadnets (Quad frame has 4 nets, 2 of 150 um mesh and 2 of 53 um mesh) casts
were conducted at all stations (except intermediate ii 0 s ttoal®0imodapsh)or within 5 m of
the bottom at shallower stations. At intensive stations, an additional Quadnet cast was taken,
with the 150 pm net preserved in ethanol for molecular studies and the 53um nets used for live
sorting. Additionally, at intensive stations along the Seward Line and at PWS2, a Multinet
equipped with 150 um mesh nets was deployed vertically to 200 m (shelf) with a second cast
deployed to 750 m (PWS2) dividing strata at 600, 400, 300, 200,100, 60, 40, and 20 m (a
vertical Multinet could not be completed on the outer Seward Line due to weather). During night-
time, a Multinet equipped with 505 pm-mesh nets was towed obliquely to 200 m depth (or 5 m
above the bottom) dividing strata at 100, 60, 40, and 20 m. Methot nets were collected at night
concurrent with Multinets.

Table 4. Sampling effort for Zooplankton. Intensive stations highlighted. *samples taken for bulk
genetics, sorting or imaging.

Station | Calvet- | Multi | Multi | Bongo | Methot
Quad Vert. | Tow

RES2.5 X

GAK1 X* X
GAK?2
GAKS
GAK4
GAK5
GAK6
GAK7
GAKS8
GAK9
GAK10
GAK11
GAK12
GAK13
GAK14
GAK15
MS2
KIP2
PWS1
PWS2
PWS3
IBO

IB1

IB2
TOTAL

XXX XXX XXX XXX XX | X [X

X*

X*

SXUDKX XXX XXX XX [X [X [X[|X[|X|X|X|[X|[X

XXX [ X

w
B [ |2 |25 > |3 [ |3 [ [ [ | | 28] | [ |2§ | [ |x
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Pl. Petra H. Lenz & Russ Hopcroft. Participant: (Hopcroft)

Project Goals: Neocalanus emergence from diapause, Neocalanus preparation for diapause
(NSF project - UHM & UAF; Pls: Lenz, Hopcroft, Christie and Hartline) i transcriptional profiling
of individuals in the genus Neocalanus in the adult stage. 2020 marks the 6th year of fall
collection of Neocalanus flemingeri from our PWS2 station.

Research Activities:

91 Deep collections were taken with Multinet (150 um mesh nets) towed vertically from
depth (PWS2: 750 m) for samples to enumerate diapausing individuals (no aggregations
of Neocalanus were found above 200 m).

9 N. flemingeri, N. plumchrus and N. cristatus were imaged in all strata for GAK15 and
PWS2 for prosome length & width and lipid sac volume (up to 50 per species) prior to
preservation. Calanus marshallae, Pseudocalanus minutus and Metridia spp. were also
imaged from selected depths.

Marine bird and marine mammal surveys (USFWS)

PI: Dr. Kathy Kuletz, U.S. Fish and Wildlife Service
Zak Pohlen, U.S. Fish & Wildlife Service, onboard observer and report contributions

Dan Cushing, Pole Star Ecological Research LLC, maps and report contributions

Background

We conducted marine bird and marine mammal surveys in the Northern Gulf of Alaska (NGA),
1-9 September 2020, aboard the 80-m R/V Sikuliag, as a component of the NGA Long-term
Ecological Research (NGA-LTER) cruise lead by chief scientist Russell Hopcroft of the
University of Alaska Fairbanks. Due to constraints caused by the COVID-19 pandemic, the fall
2020 cruise focused on the continuation of sampling time-series along the Seward line and in
Prince William Sound (PWS). Seabird and marine mammal surveys were conducted when the
vessel was underway, including transits between sampling stations, sampling lines, and from/to
the port of Seward. Weather conditions during the cruise were favorable for sampling and for
seabird and marine mammal surveys. Our departure on 1 September immediately followed a
large low-pressure system moving into the Gulf of Alaska, and conditions improved daily during
sampling along the Seward line. A second smaller system moved through during transit to
Prince William Sound, but work within the shelter of the Sound was not impeded.

Methods

Observer Z. Pohlen conducted visual surveys during daylight hours while the vessel was
underway. Surveys were conducted from the bridge using a modified line-transect protocol. The
observer searched an area within a 300-m, 90 arc from the bow to the beam, using hand-held
10x binoculars when necessary for species identification. Observations were recorded using
four perpendicular distance bins: 0-50m, 51-100m, 101-200m, and 201-300m. Observations of
rare birds or large flocks, or marine mammals observed outside of the sampling window were
recorded raasnsfecftfo. The behavior of each ani mal wa s
or foraging. Birds and mammals on the water or ice, or actively foraging from the air, were
recorded continuously. Flying birds were recorded using instantaneous scans (frequency based
on ship speed, typically about 1 per minute), to minimize bias due to movement of flying birds.
Observations were recorded directly into a laptop computer using software Dlogv3 (R.G. Ford
Consulting, Portland, OR) which logged the geographic coordinates of each sighting, as well as
the track line and environmental conditions (Beaufort sea state, weather, glare, ice coverage) at
20 sec intervals. We encountered glacial ice in the vicinity of Icy Bay in PWS.
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Preliminary results

We conducted 756 linear km of surveys during the September 2020 cruise (Figure 1). On-
transect, we observed a total of 1165 individuals of 29 species of birds, with an additional 17
species observed off transect during surveys or while at stations (Table 1). There were no dead
birds or marine mammals seen during the cruise. Fork-tailed storm-petrels were the most
abundant avian species observed on transect (20.9% of total; Table 1). Fork-tailed storm-petrels
were detected throughout the entire cruise, with sightings well within Resurrection Bay, and
flocks of 20-40 were observed just over the shelf break between stations GAK9 and GAK 11
and in PWS, north of Knight Island (Figure 2).

The second most abundant species of seabird during the cruise was the glaucous-winged gull,
which made up 14.8% of sightings. This species was mostly restricted to nearshore waters
(Figure 3). Most detections occurred in Icy Bay, where the vessel transited past a flock of over
100 individuals that came into the bay to roost on the glacial ice during the night. Most
individuals were adults and roughly 15% were juveniles and immatures.

Tufted puffins were the third most abundant avian species, and made up 14.4% of bird
observations. Tufted puffins were widely distributed along the Seward Line, but were not
observed in protected inshore waters such as upper Resurrection Bay or Knight Island Passage
in PWS (Figure 4). The highest concentrations of tufted puffins were observed just outside of
Resurrection Bay, over the inner shelf.

Black-legged kittiwakes comprised 11.5% of sightings and were the most frequently detected
species on and off transect throughout the cruise with 415 sightings in total. Small
concentrations of kittiwakes gathered around the boat at most sampling stations along the
Seward line, and large numbers were present near Chenega Glacier in Icy Bay. The distribution
of kittiwakes during surveys along the Seward Line was bimodal, with the highest numbers
observed close to shore as well as beyond the shelf-break, over deep waters of the continental
slope (Figure 5).

Common murres made up 9.0% of sightings and were present throughout near shore waters to

the middle shelf (Figure 6). Roughly 12% of sightings were comprised of adults accompanying

recently fledged juveniles that were not fully developed. Af t er o6fl edgingdé from cli
murre young are accompanied and fed at sea by the male parent.

Northern fulmars made up 6.4% of sightings, with individuals and small groups occurring along
the length of the Seward Line, except near the coast. Fulmars were absent from Resurrection
Bay and PWS (Figure 7).

Black-footed albatrosses comprised 5.9% of sightings. While a few albatrosses were observed
over the inner shelf, the largest groups were seen near the shelf break (Figure 8). At sampling
stations, the maximum count of albatross that appeared to be attracted to the vessel was four, a
stark contrast to the dozens to hundreds seen in the vicinity of the vessel at shelf-break stations
in past years.

Relatively few shearwaters were observed during the fall 2020 cruise. Combined, sooty and
short-tailed shearwater observations comprised < 3% of total observations. In contrast, sooty
shearwaters made up 43% of all observations during the fall 2019 cruise. This substantial
difference was largely due to the lack of survey coverage in 2020 in the western portion of the
LTER study area, where high densities of sooty shearwaters were observed over Albatross
Bank and Lower Cook Inlet in 2019. However, shearwater observations were also low along the
Seward Line during the fall 2020 cruise. Compared to fall Seward Line observations over the
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