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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 
Councilôs (EVOSTC) Gulf Watch.  This is the fourth year with expanded domain, measurements 
and investigators under the NSFôs Northern Gulf of Alaska Long-term Ecological Program 
(NGA-LTER). This cruise marks the 24th year and 10th summer cruise for the Seward Line in the 
NGA, including Prince William Sound (PWS), and the 50th year of observations at GAK1. 

 

 

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.  
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Scientific Personnel:  

 1  Russ Hopcroft (LTER Lead PI) Zooplankton (days), UAF, Chief Scientist 
 2 Caitlin Smoot     Zooplankton, UAF, Night Watch Lead Scientist 
 3  Pete Shipton     Physics (Moorings/CTD), UAF 
   4 Ana Aguilar-Islas    Chemistry (Nutrients, Iron), UAF  
 5  Emily Ortega     Chemistry (Nutrients, Iron), UAF   
  6 Kerri Fredrickson    Phytoplankton/Microzooplankton, WWU 
 7  Megan OôHare     Phytoplankton/Microzooplankton, WWU 
 8  Annie Kandel     Phytoplankton/Microzooplankton, UAF-WWU 
   9  Tom Kelly     Flux/Sediment Traps, UAF  
 10  Ben Lowin     Plankton/Optics, Gases, UAF 
 11  Delaney Coleman    Zooplankton (nights), UAF 
 12  Emily Stidham     Zooplankton (nights), UAF 
   13  Bette Smith     Zooplankton (nights), UAF 
   14  Dan Cushing     Seabirds/Mammals, US Fish & Wildlife Service 
   15  Jake Cohen     Phytoplankton/Genetics, UAF 
   16  Megan Brauner    Phytoplankton/Genetics, UAF 
   17  Michele Hoffman-Trotter   Media, Microcosm Film 
   18  Alex Rose     Media, Microcosm Film 
   19  Alex Promnitz     Chemistry (Nutrients, Iron), UAF 
   20  Feyne Elmore     Undergraduate, (independent study) UAF 
   21  Charles Cousin (1st 2 days only) Bellamare LLC ï ISIIS/DPI 
   22  Cedric Guigand (1st 2 days only) Bellamare LLC ï ISIIS/DPI 
   23  Seth Danielson (1st 2 days only) Physics (Moorings/CTD), UAF 
   24  Jennifer Questel (1st 2 days only) Zooplankton, UAF 
 

SKQ2021-10S was conducted during the time of the COVID19 global pandemic. Mitigation 
measures were taken to reduce the risk of disease transmission following UNOLSô 
recommendations.  

Cruise Overview: 

ISIIS-DPI sea Trials:  This cruise began the first day an half conducting sea-trials of the new 
ISIIS-DPI towed imaging system.  Multiple deployments were made inside Resurrection Bay, 
then the training team discharged before beginning a transect of the entire Seward Line. An 
additional deployment also occurred along the inner section of the Middleton Line.  

Station Transects: Most of the cruise was dedicated to transect station work, split as roughly 3 
days on the Kodiak Line, 3 on the Middleton Island Line, 2 in Prince William Sound, and 5 on 
the Seward line. As per standard design while occupying our transect lines, operations were 
generally divided into distinct day and night tasks, thus requiring each station to be occupied 
twice.  This structure requires some back-tracking but avoids each discipline needing to supply 
2 shifts of scientists and ensures all organisms ï especially larger diel-migrating zooplankton ï 
are captured with minimal time-of-day bias.  During each morning we typically occupied an 
established ñintensiveò station for experimental work. Intensive stations involve a greater 
number and range of collections than other stations occupied that day. Stations profiles were 
supplemented by underway measurements. The Fe-Fish was not deployed in between stations, 
instead it was used to collect surface samples while arriving to/departing from a station, 
affording time for more trace-metal casts.  Bird and mammal observations were conducted 
continuously during daylight hours while the ship was underway. 
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Sediment Traps: This cruise involved the deployment of drifting sediment traps with 
subsequent-day recovery, on the Kodiak, Seward, and Middleton lines. The reoccupation of 
stations as characteristic of our normal sampling design greatly facilitated the integration of 
sediment traps into the cruise logistics. 

Moorings: This cruise recovered the Gulf of Alaska Ecosystem Observatory (GEO) mooring 
GEO2 and redeployed GEO2 and GEO3. 

Media: We were accompanied this cruise by 2 media specialist who collected video footage to 
be use for this summerôs NGA site review by NSF as well as for future E&O content and 
activities. 

 

Daily summary 

June 24 ï Most of science party arrived and stayed on Sikuliaq overnight.  Media team and 
zooplankton team have arrived even earlier to prep for cruise. 

June 25 ï Mobilization begins at 8am with positioning of larger gear.  Most gear was loaded and 
largely setup by end of day.  The Trace Metal lab bubble was already setup from the prior 
cruise, resulting in significant time saving.  A trip to Anchorage was required to pick up a camera 
frame for the mooring and a Bellamare team member. 

June 26 ï Mob Day 2. Setup is largely completed by midday. First in water test of ISIIS-DPI is 
completed without issues. 

June 27 ï Day 1 ï Sikuliaq was underway at ~07:30. The ISIIS-DPI first deployment occurs at 
08:20 and recovered at ~11:00 after completing several test undulations.  While making 
adjustments to it, a large benthic camera tripod was deployed in Sunny Cover at ~11:50 for 
testing.  The ISIIS-DPI was redeployed at ~14:15 for additional testing and recovered after 2 hrs 
for further hardware and software adjustments.  During that time we completed two Calvet and a 
CTD at Res2.5 (~16:40-18:30) as well as GAK1 (20:00-21:00).  The conductivity cell on the 9/11 
CTD was changed overnight due to a large offset between the two cells. 

June 28 ï Day 2 ï The ISIIS-DPI was deployed at ~noon and recovered shortly thereafter due 
to a camera issue, after removing the camera it was redeployed for final testing at 18:20-19:20. 
Cousin, Guigand, Questel and Danielson were transferred to Nanuq via the Sikuliaqôs FRB, with 
Elmore embarking.  The ISIIS-DPI was then redeployed near GAK1 at 20:20 and we headed 
south toward the GEO mooring at 5 knots with vehicle depth being controlled by paying wire in 
and out because the vehicle lacked adequate lift and flight control surfaces. 

June 29 ï Day 3 ï The ISIIS-DPI was pulled near GAK6i at ~08:30.  A calibration CTD cast was 
conducted near GEO ~9:30, then mooring recovery and deployments proceeded from 11:00-
19:00 with a trace metal CTD inserted at ~13:00 (for collecting water to be used in 
experiments).  The ISIIS-DPI was redeployed near GAK6i at ~20:30 and we headed toward 
GAK15.  

June 30 ï Day 4 ï The DPI was recovered early in the vicinity of GAK13 at ~9:00 due to issues 
with the winchôs level-wind.  Recovery corresponded with an unexpected engine malfunction 
and power loss by Sikuliaq, but the DPI was still recovered without incident.  We remained on 
station several hours while the situation was assessed before getting underway. The formal 
daywork began with a deployment of a drifting sediment trap near Intensive Station GAK15 at 
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~13:00 followed by the Production CTD at 14:00 (to 600m to collect LISST data).  Two Calvets, 
the TM CTD rosette, the regular CTD cast, and a pair of deep and shallow tandem vertical 
multinet were ultimately completed by 22:15.  A short deployment of the iron-fish occurred 
before Methot nets began at nearly midnight.  Methots and towed Multinets were run heading 
north that ended at GAK13 at ~600, with a Multinet repeated for genetics at GAK15 from 8:00 to 
8:30 (A second towed Multinet for genetic sampling occurred at all intensive stations). 

July 1 ï Day 5 ï Daywork began at 09:30 with recovery of the floating Sediment trap at GAK15, 
then we collected Calvets and deployed CTDs beginning at GAK14 and heading north ending at 
GAK12 at ~21:00.  An extra TM CTD was inserted while at GAK13.  Nights worked Methotôs 
and towed Multinets from GAK12 to GAK9 ending at ~07:30.  A drifting sediment trap was 
deployed at ~05:00 prior to starting nets at this final station. 

July 2 ï Day 6 ï The day began with Intensive station GAK9 at ~8:00 with the regular CTD, 
followed by the vertical Multinet, the iron-fish, two Calvets, the TM CTD rosette, and the 
production CTD cast, ending that station at ~16:00.  We headed south to conduct Calvets and 
CTDs at GAK10 and 11, followed by a TM CTD at GAK11 that ended at 20:00. We headed back 
north recovering the Drifting trap near GAK9 at 23:00, then began night work at GAK8 near 
midnight working Methots and towed Multinets northward to GAK5 with the second cast ending 
there at 08:15.  

July 3 ï Day 7 ï Daywork at Intensive station GAK5 began with the iron-fish at ~08:30, followed 
by a production cast, two Calvets, a TM CTD rosette, the vertical Multinet, the regular CTD and 
a drifting trap, all ending by ~12:15. We worked southward with CTDs and Calvets to GAK 8 
ending at 19:00, while having inserted an extra TM CTD at GAK7.  We transited to GAK4 to 
begin night work there at 23:00 and worked northward with Methots and towed Multinets that 
ended at GAK1 at 07:00 

July 4 ï Day 8 ï We began Intensive Station GAK1 at 07:00 with the iron-fish, a vertical 
Multinet, the production CTD, a TM CTD, two Calvets, the standard CTD, and an additional 
water collection cast ending the station at ~10:40. We worked CTDs and Calvets southward 
ending at GAK4 at 19:30, also having conducted CTDs at all the ñIò station plus an extra TM 
CTD at GAK3.  He headed to GAK5 to recover the drifting trap at 20:30, then headed to KOD10.  

July 5 ï Day 9 ï The day work began at Intensive Station KOD10 with the iron-fish at 08:30, 
followed by the production CTD, two Calvets, the TM CTD and the regular CTD, wrapping up 
sampling at ~14:00.  We worked north with Calvets and CTDs (including an extra TM CTD at 
KOD8) ending at KOD7 at 22:00.  Night work began at KOD7 at ~22:00 working Bongos and 
Methots out to KOD10, which was completed at ~04:15, and then sampled both gears at KOD6 
ending at 09:00.  

July 6 ï Day 10 ï We began day sampling with a Calvet and CTD at 09:30 for station KOD6, 
then moved to Intensive station KOD5, beginning with the iron-fish at ~11:00, followed by 
deployment of a drifting trap, the production CTD, 2 Calvets, the TM CTD and the regular CTD, 
ending station activities by ~13:45.  We worked northward with Calvets and CTDs, including an 
extra TM CTD at KOD2, ending the day activities at KOD1 at 21:30.  Night work began there 
immediately, working Bongos and Methots south to KOD5 ending at 04:45, then recovered the 
drifting trap at ~7:00. 

July 7 ï Day 11 ï The day was spent transiting to the Middleton Line.  Night work began at 
MID7 at 22:30 and worked Bongos and Methots out to MID10 until 05:00, then undertook a 
deep multinet (for live sorting) that ended at 07:30. 
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July 8 ï Day 12 ï The day work began at Intensive station MID10 with the iron-fish 07:30, 
followed by the regular CTD, two Calvets, the TM CTD, and the production CTD, all ending at 
~12:15. We worked northward with Calvets and CTDs completing the CTD at MID6i at ~21:45, 
and including a TM CTD at MID8.  Night work began at MID6 at 22:30 working Bongos and 
Methots northward to finish MID1 at ~07:40, including the deployment of a drifting trap near 
MID5 at 01:00.   

July 9 ï Day 13 ï The day work began at 08:00 for MID1 with a CTD, then we moved to 
Intensive station MID2, starting with a Prod cast at 10:30, followed by two Calvets, the TM CTD 
and the main CTD, ending at ~13:00. We worked southward with Calvets and CTDs ending at 
MID 6 at 21:30. The Night team deployed the ISIIS-DPI at 22:30 near MID5i and towed it at 5 
knots to ~MID1i, recovering it at ~06:00.   

July 10 ï Day 14 ï The day work began with Transit to MID5 and recovery of the drifting trap at 
08:30.  Intensive Station MID5 began with the iron-fish at ~10:20, followed by the Production 
cast, two Calvets, the TM CTD, and the main CTD, ending at ~13:00. We headed for northern 
Prince William Sound, and conducted a Calvet and CTD between 20:15 and 21:30. Night work 
began sampling immediately, working towed Multinets and Methots to PWS1, ending at 04:20, 
then returned to PWS2 for daywork. 

July 11 ï Day 15 ï The day began at Intensive Station PWS2 around 05:40 with a set of deep 
and shallow vertical multinets, followed by an additional deep multinet for live sorting that was 
completed by 08:00.  We continued with the standard CTD, two Calvets, the TM CTD, the 
Production CTD, and the iron-fish that completed the station at ~11:40, we worked southward 
with Calvets and CTDs into Icy Bay, completing the last station at ~21:00.  Night work began at 
KIP2 ~22:00, completing the final Multinets and Methot at ~2300.  The four Montague Strait 
stations were sampled by the CTD (no water samples) between 01:45 and 04:00 on the way out 
of PWS. 

July 12 ï Day 16 ï We conducted a CTD (no water collection) at GAK1 at ~10:00, retrieved the 
camera frame in Sunny Cove at ~XX, then conducted the final Calvet and CTD at Res2.5 at 
12:30-13:30 and reached the dock at ~14:00 to conclude the cruise.  Demobilization began with 
larger equipment, leaving the majority of palettes to offload the following morning. 

July 13 ï Demobilization, and staging of materials into the warehouse, continued.  Vehicles 
were loaded and all underway for Fairbanks (or ANC) by ~13:00.  

General Comment: The entire shelf was cool compared to other recent summers, and there 
remained notable amounts of phytoplankton in the water. Although the ISIIS-DPI has a number 
of issues for Bellamare to resolve, its imaging systems worked well and yielded usable data. 
LISST data is absent from casts in excess of 600m because the deep-rated model was still 
unavailable for this cruise. 
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Physics Report:  

PI: Seth Danielson, Participant: Pete Shipton 

On SKQ202110S we conducted 72 CTD casts for water column hydrography using a 24 place 
rosette with 10-liter Niskin bottles. Bottles were tripped on 57 of these 72 casts. For normal 
operations, bottles were made at standard depth 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 
WetLabs C-Star transmissometer, a Biospherical PAR sensor, and a Tritech altimeter. One 
channel was assigned to a self-logging Sequoia 200x LISST particle size spectra instrument; 
one channel provided power and communication to a self-logging SUNA nitrate sensor.  

The CTD stations were occupied on three shelf transects (Kodiak, Middleton and Seward lines; 
Figures 1 and 2) plus stations in Western Prince William Sound.  

Ocean velocity data was 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 m 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 long so we ran in one of two modes in deeper 
water. In ñnight operations modeò we secured the EM302 multibeam and operated only the 
ADCP and EK-60 so as to have 
concurrent acoustics data 
alongside the nighttime trawl 
operations.  In the ñday 
operations modeò we would run 
the EM-302 so as to map the 
seafloor along our trackline.  

Regions previously unmapped 
by multibeam acoustics were 
preferentially selected for ship 
routes in order to map 
uncharted areas of the seafloor.  
Other underway data collected 
include the shipôs operational 
data, meteorological data, and 
ocean surface data. Operational 
data of shipôs equipment (e.g., 
navigation and winch payout 
and tensions) were also logged. 
Navigation data parameters 
include GMT date time, latitude, Figure 2. SKQ2021-10S CTD Stations 
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longitude and water depth. Atmospheric data parameters measured by the shipôs underway 
system included atmospheric pressure, wind speed/direction, air temperature, humidity, CO2, 
shortwave downwelling irradiance, longwave downwelling irradiance, and PAR. Surface 
seawater underway data samples included temperature, salinity, chlorophyll-a fluorescence, 
partial pressure of CO2, 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. 

There was a pronounced east-west gradient in SST, with temperature warmest over the inner 

Middleton Line, and coolest over the Albatross Bank on the Kodiak Line.  A large eddy sat 

offshore between the Seward and Kodiak lines. Weather was fair throughout the cruise. The 

near-surface stratification was thermally dominated, with a pycnocline near 10-25 across most 

of the Seward and Middleton Line, but weak stratification over Albatross Bank. The CTD 

showed a subsurface chlorophyll a fluorescence maximum at most stations, and a relatively 

enhanced signal near the upper slope, and a stronger signal over Albatross Bank.  

Unfortunately, Sikuliaq's data logging system was hung up from 7/9/2021 5:29 to 7/11/2021 
3:51. The server crashed and all of the LDS sensor data was lost during that timeframe. 

 

 
Fig. 3 Seward Line transect physical hydrography from SKQ2021-10S. 
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Fig. 4 Kodiak Line transect physical hydrography from SKQ2021-10S. 

 
Fig. 5 Middleton Line transect physical hydrography from SKQ2021-10S. 
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Underway Sensor Data:  

 

 



11 

 

 

 



12 

 

 

 

       

  


