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Abstract 
 

Large aggregations of both the Northern distinct population segment (DPS) and ESA-listed 
Southern DPS of the green sturgeon Acipenser medirostris can be found congregating in 
Washington’s coastal estuaries mid-summer. This provides a unique opportunity to capture and 
study this elusive species. Existing telemetric data indicates that these fish make long migrations 
along the Pacific Coast with a possible year-round presence in near-shore marine waters along 
Washington and Oregon’s coastline. The U.S. Navy is interested in evaluating the impacts of 
military training and testing operations to protected species and, for the purpose of this project, is 
specifically interested in assessing impacts to the threatened Southern DPS of green sturgeon. In 
August 2020, we implanted acoustic transmitters in 60 green sturgeon captured and released in 
Grays Harbor and Willapa Bay, Washington. Nearly all (97%) of the newly tagged fish have been 
detected since the tagging event, the missing detections are likely related to the loss of one receiver 
at the entrance to Willapa Bay. Thus far no green sturgeon mortalities were detected as a result of 
this study. Assignment to either the Northern or Southern DPS cannot be visually assessed, 
therefore, we are awaiting genetic analysis of the fin-clip samples to complete this genetic 
assignment. Additionally, we are awaiting acoustic data collection from the offshore array, 
operated by NOAA Fisheries. When both the genetic and acoustic data becomes available, we 
intend to further evaluate the spatial and temporal extent of green sturgeon detections along the 
Washington coastline. 
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Introduction 
 

North American green sturgeon Acipenser medirostris are a long-lived, anadromous 
species, endemic along west coast of North America. They depart their natal watersheds after only 
a few years, returning upon first spawning, and subsequent spawning events. Their sub-adult and 
adult live stages are spent mostly in the nearshore ocean and estuarine waters of the Pacific 
Northwest. Two distinct population segments (DPS) make up the overall population—the 
Southern DPS, listed as threatened under the Endangered Species Act (ESA; 71 FR 17757, April 
7, 2006) and the Northern DPS, identified as a species of concern (Doukakis 2014). Genetic and 
telemetric data suggest that sub-adult and adult green sturgeon of both DPS aggregate within major 
coastal estuaries of Washington during the summer months (Moser and Lindley 2007). These 
summer aggregations provide a unique opportunity to improve our understanding of general life 
history attributes of both DPS. This project contributes to our understanding of both green sturgeon 
distinct population segments (DPS). 
 
 The U.S. Navy is interested in evaluating impacts of military training and testing operations 
along the pacific coast on the distribution and survival of species of conservation concern. The 
primary objectives of this project are to (1) increase the number of fish tagged with PIT and 
acoustic transmitters and (2) analyze genetic samples to assign tagged fish to a DPS to monitor the 
distribution of ESA-listed Southern DPS green sturgeon in nearshore marine waters along the 
Washington coast using the offshore array. 
 

Methods 
 
Fish Capture and Tagging 

During August 10–26, 2020, green sturgeon were captured in Grays Harbor and Willapa 
Bay, Washington during a period when green sturgeon congregate in large numbers and capture 
rates are high. A contract commercial fisher was hired to assist in capturing fish using sinking 
gillnets, set stationary and perpendicular to the current whenever possible. The green sturgeon 
research nets consisted of three panels of between 18–24 cm (7.25, 8.50, and 9.75 inches) stretch 
mesh made of 6–18 strand monofilament, joined to form a 150-fathom (274 meters) net. Each 
panel measures 50-fathom (91 meters) by 5-fathom (9 meters). The single wall netting was evenly 
hung or hung slightly loose (> 2:1 ratio), without trammels or apron.  

 
Nets were soaked during daylight hours, when bird and marine mammal activity can be 

observed, for approximately half hour sets, timed from the end of set to start of pull. If 
concentrations of birds or marine mammals were observed, set locations will be moved to avoid 
gear entanglement. The nets were set at the beginning of the slack tide, and fished no longer than 
early ebb or flood tide to avoid gear loss. In instances where green sturgeon were observed in the 
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net prior to the full length being deployed, only 1–2 panels would be deployed in order to reduce 
the number of fish captured.  
 
Fish sampling  

 Captured fish were placed in the fish car (developed during the FY2010–2013 Section 6 
grant study; Langness et al. 2014) to reduce stress until sampled. Fish were subsequently examined 
for deformities, erosion, lesions, and tags (DELTS), measured to the nearest cm fork length (FL), 
measured to the nearest cm girth, tagged with a PIT tag if no tags are present, and photographed. 
A subsample of fish were weighed to the nearest 0.5 kg. For genetic analysis and assignment of 
individuals to the Southern or Northern DPS, we removed a small fin clip from the pelvic fin. 
Additionally, in another subsample of fish we opportunistically collected blood plasma to evaluate 
sex and maturity through sex-steroid analysis and a fin ray section for age analysis, though the 
analyses of these collections were not a funded part of this project. Finally, we surgically implanted 
a V16 69-kHz Vemco acoustic transmitter (10-year battery life) before releasing the fish directly 
to the bay or estuary.  

  
Sturgeon that appeared to be stressed were returned to the fish car and kept there until 

equilibrium, breathing, and strength return. When more fish were captured than could safely be 
held within the confines of the fish car, the additional fish were not tagged with an acoustic 
transmitter to reduce handling stress and were returned directly to the bay or estuary after sampling. 
 
Acoustic Receiver  

During May 5–October 22, 2020, WDFW operated four Vemco VR2TW 69-kHz acoustic 
receivers at the mouth of Grays Harbor to assess green sturgeon tagging survival and to determine 
the period of migration of tagged individuals from the estuarine to marine environment (Figure 1). 
Another two Vemco VR2TX 69-kHz acoustic receivers were set at the mouth of Willapa Bay 
between August 10–October 15, 2020 (Figure 2). Through a grant funded by NOAA Fisheries, 
WDFW operated small acoustic receiver arrays in Grays Harbor and the Columbia River estuary 
and NOAA Fisheries research staff operated a small acoustic array within Willapa Bay to monitor 
in-estuary habitat use. Additionally, the U.S. Navy funded an offshore array, operated by NOAA 
Fisheries research staff, that can be used to detect green sturgeon migrations along the coast.  
 
Sampling Permits 

The proposed project “Tagging Green Sturgeon with Acoustic Transmitters in Washington 
Coastal Estuaries” has been granted ESA authorization under the ESA Section 4(d) Rule. While 
ESA Section 9 prohibits take of listed species, ESA Section 4(d) limits the prohibition of take for 
specific existing state and local programs, and creates a means for NOAA Fisheries to approve 
programs if they meet certain standards set out in the rule. The specific standards regarding this 
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project are set out in Limit 7, “Scientific Research Activities Conducted by The States”. The 
NOAA reference number for this project’s authorization is currently “23319”. 
 

Preliminary Results 
 
Fish Capture and Tagging 
 A total of 123 green sturgeon were captured in Washington’s coastal estuaries during 
August 10–26, 2020 using sinking gillnets (Figure 3). Thirty-eight green sturgeon were captured 
in Willapa Bay during August 10–14, 2020, ranging in size 86–195 cm Fork Length (FL) and 38–
76 cm girth (Figure 4). Eighty-five green sturgeon were captured in Grays Harbor during August 
17–20 and August 25–26, 2020, ranging in size 102–191 cm FL and 32–80 cm girth (Figure 5). 
All fish were implanted with a PIT tag and sampled for genetic tissue. We sampled 22 fish for 
weight and removed a fin ray section from 33 fish. Blood plasma samples were collected from 68 
fish. A total of 60 green sturgeon (mean FL 136.9 cm) were implanted with acoustic transmitters 
(Figure 6); of those, 25 were captured and released in Willapa Bay (Figure 7) and 35 fish were 
captured and released in Grays Harbor (Figure 8). Of those tagged, 50 transmitters were 
contributed by the US. Navy and an additional 10 transmitters were contributed by the US Army 
Corps in Grays Harbor. 
 
Fish Detections 

All WDFW operated acoustic receivers that were recovered from the 2020 field season 
have been downloaded and assessed for green sturgeon detections. Of the four acoustic receivers 
funded by the U.S. Navy, all but one receiver were recovered. The missing receiver (“Willapa Bay 
1”; Figure 2) was lost near the entrance to Willapa Bay and other nearby researchers have been 
notified in case it turns up. Among the fish that were tagged in Grays Harbor, each individual was 
detected for a minimum of one month at multiple receivers within the estuary or at the entrance to 
the bay (suggesting an exit of Grays Harbor to the Pacific Ocean). This detection period suggests 
no immediate mortalities as a result of the tagging procedure. Detections occurred through October 
22 

 
We detected all but two of the fish tagged in Willapa Bay at the recovered receiver that 

was set at the entrance to the bay (“Willapa Bay 2”; Figure 2). The recovered receiver should 
include detections within the deeper north channel at the mouth of Willapa Bay. Eight fish that we 
tagged this summer were detected in both Grays Harbor and Willapa Bay, half of these moved 
north from Willapa Bay to Grays Harbor and the other half moved south from Grays Harbor to 
Willapa Bay. This includes one fish that moved progressively south from Grays Harbor, to Willapa 
Bay, and finally the Columbia River estuary.  
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Current Project Status 
 

Genetic assignment of tagged fish to DPS has not yet been completed as of this reporting 
date. The genetics laboratory at University of California Santa Cruz was the preferred option based 
their development of the unique SNPs analysis specific to green sturgeon; however, the lab was 
reduced to limited operations as a result of the coronavirus pandemic and then closed for a period 
of time due to wildfires. Currently, the UC Santa Cruz lab is still not accepting new projects. The 
genetics laboratory at University of California Davis was the back-up option based on their 
development of a unique microsatellite analysis specific to green sturgeon; however, this lab is in 
a similar status as the UC Santa Cruz lab and not currently accepting new projects. We have not 
been able to identify any other genetics lab with the capability or capacity to take on this project 
at this time, but hope to analyze these samples in 2021.  

 
Additional acoustic data sources, including the NOAA Fisheries operated receivers in 

Willapa Bay and most of the offshore array, have not yet been downloaded as of this reporting 
date. A small number of receivers from the offshore array were downloaded in late August to early 
September 2020; however, no 2020 tagged green sturgeon tag IDs were detected in the data 
received by WDFW. This may indicate that the tagged green sturgeon were still within the estuary 
and had not yet moved back into marine waters as of that download date. We will evaluate the 
temporal and spatial distribution of the tagged green sturgeon by DPS along the Washington coast 
using available capture and telemetry data and analyze migratory patterns when more data 
becomes available. 
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Figures 
 

 
Figure 1. Six 69-kHz Vemco VR2W acoustic receivers, including two receivers (red markers) 
funded by the U.S. Navy, were deployed in and near the mouth of Grays Harbor in June 2020 
and all were recovered in October 2020. 
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Figure 2. Two 69-kHz Vemco VR2W acoustic receivers funded by the U.S. Navy were 
deployed near the mouth of Willapa Bay in May 2020. Only the north channel receiver was 
recovered in October 2020, the south channel receiver was lost. 
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Figure 3. Green sturgeon captured in Willapa Bay and Grays Harbor by fork length (n=123, 
mean=138.8 cm). Fish were captured using a sinking gillnet between August 10–12, 2020, August 
17–20, 2020, and August 25–26, 2020.  
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Figure 4. Green sturgeon captured in Willapa Bay by fork length (n=38, mean=132.7 cm). Fish 
were captured using a sinking gillnet between August 10–12, 2020.  
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Figure 5. Green sturgeon captured in Grays Harbor by fork length (n=85, mean=141.5 cm). Fish 
were captured using a sinking gillnet between August 17–20, 2020 and August 25–26, 2020. 
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Figure 6. Green sturgeon implanted with an acoustic tag captured in Willapa Bay and Grays 
Harbor by fork length (n=60, mean=136.9 cm). Fish were captured using a sinking gillnet between 
August 10–12, 2020, August 17–20, 2020 and August 25–26, 2020.  
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Figure 7. Green sturgeon captured in Willapa Bay and implanted with an acoustic transmitter by 
fork length (n=25, mean=132.6 cm). Fish were captured using a sinking gillnet between August 
10–12, 2020.  
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Figure 8. Green sturgeon captured in Grays Harbor and implanted with an acoustic transmitter by 
fork length (n=35, mean=140.0 cm). Fish were captured using a sinking gillnet between August 
17–20, 2020 and August 25–26, 2020.  


