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Project Goals 
Carcinus maenas, also known as simply the Green Crab, is an invasive marine species 

that has colonized coasts around the world over the past four centuries. As this species has 
moved across oceans, it has been responsible for the destruction of habitat and resources crucial 
to sustaining ecosystem health. This has had negative impacts on important marine habitats, such 
as seagrass and kelp beds, and subsistence resources such as shellfish and finfish. Of particular 
concern is how green crabs have also been directly responsible for the destruction of major 
commercial fisheries, most notably the cod fishery on the East Coast of the United States, which 
was officially considered collapsed nearly one hundred years ago.  

While the green crab has successfully invaded coastlines outside of its native range, the 
North Pacific has still proved challenging for this species, possibly as a result of the green crab’s 
preference for warmer waters. This may be why there have never been any invasive green crabs 
found in Alaska. However, climate change has been warming Alaska’s coastal waters, creating 
environmental conditions that may allow this species to move further north. This reality became 
apparent in 2020 when a green crab carapace was discovered and positively identified on Haida 
Gwaii, British Columbia (Gall, 2020). Up to date, this is the furthest north this invasive species 
has been documented on the Pacific coast of North America, raising concerns about the green 
crab’s ability to proceed into Alaskan waters. 

If C. maenas were to ever appear in Alaska and become established along the coast, the 
results would be catastrophic. Invasive green crabs have been shown to outcompete native crab 
species like Dungeness (Metacarcinus magister) and Red Rock (Cancer productus) crabs; they 
also can eat up to twenty individual clams a day, having the potential to completely deplete 
shellfish as a commercial and subsistence resource (Stoltz, 2020). Green crabs would target and 
destroy estuarine nursery habitat that is crucial to outmigrating salmon smolt, having the 
potential to deplete this resource and seriously impact local fisheries. This is of particular 
concern because commercial fishing is currently the only industry on Annette Island; if present, 
the green crab would directly threaten the economy and way of life of the Metlakatla Indian 
Community.  

Efforts to monitor for the presence of this species began in the summer of 2020 after the 
green crab carapace was discovered on Haida Gwaii. The goals of these passive monitoring 
efforts are as follows: 

1) Determine if invasive green crabs may be present around Annette Island 
2) Sample fish nursery areas (e.g. eel grass beds and kelp forests) to determine which crab 

species are naturally present 
3) Assess which bycatch species were encountered most often 
4) Collect species and size information for all crabs caught during monitoring efforts 

Through engaging in this monitoring effort, we ultimately seek to make sure the Community is 
aware if GC ever become present around Annette Island so we can take action to mitigate and 
control its spread.  
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Methods 
The 2021 passive monitoring season for EGC began April 28th and continued through 

September 1st. Trapping efforts were scheduled to take place biweekly, allowing for as many as 
ten trapping events. Each trapping event was made up of two days of field work: the first 
dedicated to setting the traps, and the following to retrieving them and collecting catch data. 
During all events, the trap sets were left to soak for at least 24 hours, or a complete tide cycle. 

Initially, EGC were monitored using beach sets, as consistent with the methods for the 
2020 season (see Figure 1). However, traps were later deployed and pulled from a skiff in a 
manner similar to a halibut skate (see Figure 2). This allowed the Department to quickly and 
efficiently access more locations for invasive crab monitoring. 

A B 
Figure 1 shows a typical beach set site layout. Five traps were deployed at each site parallel to the shore (see 
picture A above), and site markers either made from buoys or brightly-colored signs on stakes were used to mark 
the set location (see picture B). 
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Figure 2 shows a diagram of the skiff set trapping site layouts. All traps are labeled in the order in which they 
were pulled, with Trap 1 being the first and Trap 5 being the last. Each trap was baited with a single herring. 
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On the second day of monitoring, traps were checked and all crabs were emptied into 
buckets labeled with the trap number; all bycatch (e.g. fish, sea stars, urchins) were noted in the 
data, then released. For each crustacean, the species, carapace width, and sex were then obtained 
along with dorsal and ventral photos (see Figure 3). Any crabs suspected of being invasive were 
kept and frozen for identification. Native crabs were released at the site and all traps were 
removed until the next sampling event. Crab photos were later organized and labeled with the 
site name, the trap number, and the date the trap was checked.  

A B 
Figure 3 shows an example of how dorsal (picture A) and ventral (picture B) pictures of each crab are obtained 
and labeled. 
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Results 
Passive monitoring for EGC began on April 28th, 2021 and continued through September 

1st of the same year. Beach sampling was implemented at a total of four sites during the season’s 
first two sampling events, 4/28 - 4/29 and 5/26 - 5/27, respectively. Setting the traps from the 
skiff was first attempted at two sites during the sampling period between 5/26 and 5/27. All 
remaining trap lines were set and collected from a skiff for the rest of the season; no further 
beach sampling was attempted.  

When the skiff strategy was officially adopted during the sampling event between 6/10 -
6/11, four sites were chosen and monitored. This later expanded out to six sites by the monitoring 
period between 7/19 and 7/20, allowing for three 24-hour soak periods where a total of 30 traps 
were deployed at six sites. Later, after some folding traps became damaged from use, only five 
sites were consistently monitored during the remainining three soak periods. A total of nine 
different sites were passively monitored for EGC presence, two of which (Twin Coves South and 
Campbell Creek) were sampled during every skiff set trapping event, and an additional three 
(Point D, Moss Point, and Crab Point) that were sampled almost as consistently. A total of nine 
full tide cycles were sampled for EGC physical presence over the course of the roughly four-
month monitoring period.  

Passive monitoring efforts suggested no invasive green crab presence on Annette Island 
at this time. This season’s skiff set method for deploying and retrieving traps yielded a much 
larger crab catch than from any of the beach-set trapping events. In 2021, a total of 456 crabs, all 
of which were positively identified as local, non-invasive species, were caught during passive 
monitoring efforts. Only seven crabs were caught during two beach monitoring periods at four 
sites at the beginning of the season, accounting for just under 1.5 percent of the season’s 
cumulative crustacean catch; all other crabs were caught during skiff monitoring efforts. Since 
beach sets contributed little to the season’s data, results for 2021 will focus only on skiff 
monitoring efforts. 

In 2021, the average Catch Per Site (CPS) was found to be 10.8 crabs/site (lowest site 
average = 6.5 crabs/site, highest site average = 20.5 crabs/site). This was nearly 48 percent 
greater than the 2020 average CPS of 7.3 crabs/site (lowest site average = 2.5 crabs/site, highest 
site average = 15.5 crabs/site). Greater crab diversity was also observed in 2021. In 2020, all 
crabs caught were red rock crabs (Cancer productus). In 2021, four native crab species were 
caught: red rock, Dungeness (Metacarcinus magister), helmet (Telmessus chieragonus), and kelp 
crabs (Pugettia producta). Red rock crabs were most consistently encountered, making up 84 
percent of all crabs sampled. The remaining three species were significantly less common, with 
Dungeness crabs making up 8.1 percent, helmet making up 6.1 percent, and kelp crabs making 
up 1.8 percent of all crustaceans encountered during the monitoring season. 

A total of 150 individual organisms were caught as bycatch during trapping efforts in 
2021. Ten bycatch species were encountered, all of which were identified as native to Annette 
Island. The most prevalent species was the staghorn sculpin (Leptocottus armatus), which made 
up nearly 57% of the bycatch by number of individuals. Other fish species encountered include 
kelp greenling (Hexogrammos decagrammus), copper rockfish (Sebastes caurinus), quillback 
rockfish (Sebastes maliger), cabezon (Scorpaenichthys marmoratus), irish lord (Hemilepidotus 
hemilepidotus), starry flounder (Platichthys stellatus), and rock gunnel (Pholis gunnellus). Two 
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invertebrate species were recorded as bycatch: the sunflower seastar (Pycnopodia helianthoides) 
and the ochre star (Pisaster ochraceus). Of the fish bycatch, kelp greenling made up 2%, copper 
rockfish made up 19%, cabezon 0.7%, irish lord 8%, quillback rockfish 2%, rock gunnel 0.7%, 
and starry flounder 0.7%. Of the invertebrate species, sunflower seastars comprised 8% and 
ochre stars 0.7% of the season’s cumulative bycatch. The only bycatch injury observed was 
unintentional loss of arms while trying to remove sea stars from fukui traps. No mortality was 
observed during retrieval and release efforts. 

The 2021 season was the first in which eDNA monitoring efforts were attempted. As a 
result of the Covid-19 pandemic, equipment necessary for sea water filtration was not delivered 
until late September after all trapping efforts had been completed. In an attempt to still obtain 
any potentially useful environmental information, a total of ten small-volume sea water samples 
were collected, preserved in a 3:1 ratio of seawater to Longmire’s solution, and sent out for 
analysis at the NOAA Fisheries lab in Anchorage. These samples were not filtered. An 
additional, official set of water samples was obtained in late September after filtration equipment 
had arrived. Three aliquots, each one liter in volume, were collected at the five sites that were 
most consistently monitored throughout the season (Twin Coves South, Campbell Creek, Point 

Table 1 Green Crab eDNA Monitoring Season Summary 2021 

Table 1 summarizes all eDNA sampling and site information obtained during the 2021 green 
crab monitoring season. 
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D, Moss Point, and Crab Point). These samples were then filtered in replicates of three, and each 
of the filters was then folded and preserved in Longmire’s solution for analysis. Overall, six 
eDNA sampling events were conducted at a total of seven different sites. Data related to eDNA 
sampling efforts can be found in Table 1. 
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Discussion and Recommendations 
The 2021 season’s catch data do not suggest physical GC presence around Annette Island at this 
time. However, the eDNA water samples are still in the process of analysis; results will be 
updated and added to this report as they become available. 

The switch from beach sampling to skiff sampling significantly improved monitoring 
efforts, providing more accurate and representative samples of crustacean population 
composition by site. In 2020, only red rock crabs were encountered during beach sampling 
efforts. In 2021, however, dungeness, helmet, and kelp crabs were also encountered, though far 
less often than red rock crabs. The decision to set the trap lines perpendicular rather than parallel 
to the shore allowed sampling at multiple tide zones 
at depths that would not be accessible to beach 
sampling. Additionally, the average CPS was much 
higher than was observed in the previous year, further 
supporting skiff setting as the most effective 
monitoring approach to date. Most importantly, skiff 
setting allowed nine sites to be sampled during the 
2021 season, and anywhere between five to six sites 
to be chosen per monitoring period.  

During the 2021 monitoring season, many 
setbacks were faced, including delayed receipt of lab 
equipment and damage to traps. A complete set of 
eDNA filtration equipment did not arrive until late 
September after skiff sampling was no longer possible 
due to weather. However, three liters of seawater 
(three aliquots, each one liter in volume) were 
obtained at the surface of the five most commonly 
sampled sites on September 22nd, a day with a 
window of favorable weather when no skiff trapping 
was conducted. Of the 15 samples obtained, these five 
were the only ones that were processed and preserved 
according to standard protocol. The remaining ten 
eDNA water samples were collected before lab equipment arrived and were not filtered, but 
instead obtained in the hope that they may still contribute useful environmental information. It is 
uncertain to what degree filtered or unfiltered water samples accurately allow crustacean 
presence, or at what distance or depth from an individual crab eDNA is accessible, if at all. 

One downside of skiff sampling is that this method is harder on fukui traps, causing them 
to become more easily bent out of shape or damaged as lines are pulled from depth. This, 
however, was not prevalent, only affecting two of the 30 available traps. Since these two traps 
were deemed unusable, the number of active monitoring sites was reduced from six to five about 
halfway through the 2021 monitoring season, allowing 25 traps to be set at five locations and the 
remaining three to be used as backups in the event any other traps became damaged. None of 
these backup traps ended up being necessary, and it is unlikely that the slight reduction in 
number of active monitoring sites would have affected whether or not GC presence was detected. 

Figure 4 shows the heavy-duty shrimp pot 
model recommended by NOAA Fisheries for 
GC monitoring in 2022. 
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The methods deployed and observations made during the 2021 monitoring season were 
not only found to be more useful and complete than those used previously, but may actually have 
set the standard for future monitoring efforts. In 2022, I recommend that the Department 
continue to sample from the water, setting and pulling trap lines from a skiff. While fukui traps 
are still available for this effort, one of our partners through NOAA Fisheries has proposed the 
Department switch to using heavy-duty shrimp pots (see Figure 4). These traps may improve 
monitoring efforts, as they are more durable and are less accessible to common bycatch species, 
such as staghorn sculpin and copper rockfish. Alternately, there may be drawbacks to using 
shrimp pots, as they are not collapsable, are expensive (upwards of $100 per trap), and are 
significantly heavier than fukui traps. It is also likely that shrimp pots will take up more space in 
a skiff, likely reducing the number of active monitoring sites that can be sampled per tide cycle. 
For the 2022 season, I propose testing out both types of traps by actively monitoring six sites per 
sampling period, half of which will be set with shrimp pots and the other half with fukui traps. 
Implementing both trap types will allow us to determine if the heavy-duty shrimp pots would be 
a good investment to improve our monitoring efforts, or if we should, instead, keep extra fukui 
traps on hand, accepting they will slowly and inevitably become bent out of shape as they are 
pulled throughout the season. Considering only two of the 30 traps were bent in 2021, it is 
uncertain to what degree trap damage may be a barrier in moving forward with our efforts. If the 
Department is sent shrimp pots by NOAA Fisheries, catch data will be compared between the 
trap types to determine which is more effective for passive monitoring. 

Since the Department has now received a full set of eDNA monitoring equipment, it is 
recommended that we begin collecting water samples for filtration from a minimum of two sites 
at least once monthly during the 2022 monitoring season. Three aliquots (each 1 liter in volume) 
will be obtained as the first trap of a given site is pulled, then an additional three aliquots of the 
same volume will be collected at the surface as the fifth trap is checked. This method will be 
implemented with the intention of detecting any and all crustacean eDNA presence around the 
trapline, though it is uncertain if this will be the case. Results from eDNA samples collected in 
2021 will inform the manner and degree in which water samples are obtained for filtration and 
analysis moving forward. Depending on staff and available resources, the Department may find it 
beneficial to experiment with using the van dorn water sampler to collect eDNA samples from 
the same depth as where traps were set.  

Though there is currently no evidence of GC presence around AIR at this time, it is 
important the Department continue monitoring for this invasive species during the summer, as its 
impacts would be catastrophic for the environment and for the Community. As breakthroughs are 
made in the realm of invasive species detection, our approaches to green crab monitoring will 
continue to change and improve to allow for more effective detection and mitigation.  
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