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ATTACHMENT B. Annual Project Report Form (Revised 11.21.19) 

1. Project Number:    

19120114-L 

2. Project Title:    

The Seward Line ï Marine Ecosystem monitoring in the Northern Gulf of Alaska 

3. Principal Investigator(s) Names:    

Russell R Hopcroft, Principal Investigator, University of Alaska Fairbanks  

Seth L Danielson, University of Alaska Fairbanks 

Kenneth O. Coyle, University of Alaska Fairbanks 

4. Time Period Covered by the Report:    

February 1, 2018-January 31, 2019 

5. Date of Report:     

March 2020 

6. Project Website (if applicable):    

www.gulfwatchalaska.org 

https://nga.lternet.edu/research/gulf-of-alaska-ecosystem-observatory-geo/  

7. Summary of Work Performed:    

In 2019, the Seward Line program continued its expanded spatial extent, with the additional mid-

summer cruise added by the National Science Foundationôs (NSFôs) Long-term Ecological Research 

(LTER) support. Both the spring and fall cruises executed from the Tiglax had poor weather that 

resulted in lost stations. All shelf stations were completed during summer from Sikuliaq, but work 

during summer within Prince William Sound (PWS) was reduced to only our intensive at PWS2 due 

to time constraints. For reporting efficiency not all data from the additional transects lines will be 

reported here; however, all the data will be available publicly and to Gulf Watch Alaska (GWA) 

scientists through the workspace. Further details appear within the cruise reports posted at 

https://nga.lternet.edu/about-us/documents/.  

http://www.gulfwatchalaska.org/
https://nga.lternet.edu/research/gulf-of-alaska-ecosystem-observatory-geo/
https://nga.lternet.edu/about-us/documents/
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In overview, 2019 saw a return to warm sea surface temperature, a reduced/delayed spring bloom 

and an increase in contributions by warm-water zooplankton species, although many resident 

zooplankton species also appeared to increase.  

During May surface temperatures were roughly between 6.5-7.0°C, with temperatures averaged 

across the upper 100 m of the Seward Line 0.6°C above the 22-year mean. Despite warm 

temperature nitrate concentration in surface was still high and chlorophyll was low, suggesting the 

spring bloom had not yet occurred (Fig. 1). 

By July, surface temperatures had warmed to 14-15°C (and even warmer to the east), and the Alaska 

Coastal Current has begun to intensify by spreading across the shelf to at least the shallow ridge at 

GAK6. Based on 2017, Gulf of Alaska Integrated Ecosystem Research Project (GOA-IERP) and 

Global Ocean Ecosystem Dynamics (GLOBEC) summer observations, these surface temperatures 

were highly anomalous. By summer we could see the absence of nitrate in surface waters. A 

pronounced subsurface chlorophyll maximum typical of summer, bit unusual in its magnitude, had 

developed across the line (Fig. 2).  

 

 

Figure 1. Hydrographic sections over upper 300 m of the Seward Line transect, May 2019. 
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Figure 2. Hydrographic sections over upper 300 m of the Seward Line transect, July 2019. 

 

Although cooling has typically begun by September, during 2019 temperatures remained warm (12-

13°C). Despite these warm surface temperatures, and strong stratification, temperatures averaged 

across the upper 100 m were slightly below normal over the shelf (particularly in the Alaska Coastal 

Current) but distinctly above average off the shelf (by 1.9°C at GAK13), resulting in overall means 

across the lineôs upper 100m of only 0.2°C above the 23-year mean. The Alaska Coastal Current 

remained apparent out to the mid-shelf. Nutrients remained depleted in the surface layer and a 

narrow and minor subsurface chlorophyll maximum was apparent across most of the line (Fig. 3). 
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Figure 3. Hydrographic sections over upper 300 m of the Seward Line transect, September 2019. 

 

Spring 2019 integrated (0-75 m) chlorophyll-a concentrations were generally low except on the inner 

Seward (GAK) line where large cells dominated, in association with the Alaska Coastal Current 

(Fig. 4). For context, spring bloom integrated chlorophyll-a can approach or exceed 400 mg m-2. 

Elsewhere most cells (>80%) were in the small size fraction, a somewhat unusual spring scenario 

that appears to be associated with anomalously warm temperatures. In contrast higher values, 

dominated by large cells, were found in PWS and along the Kodiak Line. 

July 2019 integrated (0-75 m) chlorophyll-a was low eat most stations except on the inner Seaward 

Line where large cells dominated. The high chlorophyll fluorescence suggested by the in situ 

conductivity and temperature at depth (CTD) fluorometer was not reflected in bottle-based 

extractions of chlorophyll-a. 

September 2019 found low integrated (0-75 m) chlorophyll-a at nearly all stations, although again 

values increased on the inner Seward Line in association with large-cells, and in Montague Strait in 

PWS. Due to weather the outer Kodiak line was not sampled. 
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Figure 4. Chlorophyll-a concentrations (integrated Chl-a [mg m-2] and fraction >20 mm) for May, 

July and September 2019 for Along the Seward Line. Data from other sampling lines included for 

reference on right hand panels.  

 

Biomass of microzooplankton (cells Ó15 Õm in largest dimension) along the Seward Line was 

generally higher in May and September than in July (Fig. 5, note y-axis scale differences). In May, 

large chloroplast-retaining ciliates were noted at most stations. Specialist diatom consumers were 

abundant at GAK-5 in September. Overall, the 2019 microzooplankton community was quite ciliate-

rich (Fig. 5, right panels), a community structure associated with anomalously warm conditions and 

phytoplankton communities dominated by small cells. Compared to 2018, biomass was comparable 

during spring, then lower during summer and fall.  
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Figure 5. Microzooplankton biomass along the Seward Line in May, July and September 2019. Note 

that Y-axis scales differ. 
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Sample analysis for 2019 continues and is suggesting a shift from a dominance by Neocalanus 

plumchrus, to co-dominance with N. flemingeri during May, with their combined numbers of this 

keystone lipid-rich species above normal (Fig. 6). Re-analysis of subsets of older samples hope to 

better understand changing dominance between these species. Neocalanus cristatus may also be 

having a better than average year.  

There was a return to high numbers southern copepods during 2019, particularly for the September 

cruise, but also as low number during May, consistent with warm surface temperatures observed 

throughout the Gulf. (Fig. 7). Observations of low numbers of other California Current species 

occurred during 2019.  

Figure 6. Mean abundance of copepod species Neocalanus flemingeri plus N. plumchrus (left) and N. 

cristatus (right) from 1998 to 2019 on the Seward Line.  
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During 2019, we continued use of the Methot net to target macro-jellies during summer and fall 

cruises within the near surface layer. Results continue to show that biomass of these larger predators 

(Fig. 8) is much higher than expected. Failure to sample the offshore ends of both the Seward and 

Kodiak Lines during September made it impossible to confirm 2018ôs observation that larger jellies 

appeared to accumulate offshore during fall.  

Figure 7. Mean abundance of southern copepod species recorded during May (left) and September 

(right) on the Seward Line from 1998 through fall of 2019. 
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Figure 8. Macro jellies (Aequorea sp.) collected by using a large Methot net during Seward Line and 

LTER sampling during July and September 2018. 

 

Seabirds and Marine Mammals 

Dr. Kathy Kuletz and Elizabeth Labunski, U.S. Fish and Wildlife Service (USFWS), and Dan 

Cushing, Pole Star Ecological Research LLC, conducted visual surveys for seabirds and marine 

mammals during three 2019 northern Gulf of Alaska Seward Line / LTER cruises, following 

standard USFWS survey protocol. To maximize coverage, we conducted additional surveys during 

acoustic mooring deployments (Scripps Institute of Oceanography) in the days immediately before 

the spring and after the fall cruises. Across the three seasonal surveys we conducted a total of 5,043 

linear km of transects (Fig. 9). Averaged across all survey transects, the mean density (all bird 

species combined) was 10.3 birds km-2, with higher average density in fall than in spring and 

summer (Table 1).  

 


