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What is a sand lance?
Northern sand lance (eel) (Ammodytes dubius)

Small (3 – 6”) schooling forage fish; 

Place-based; not mobile or 
migratory;

Need sand grain size that contains 
oxygen when buried and allows 
rapid entry and exit;

Found in sand banks 20 – 100 m in 
depth



Are sand lance important?
Ammodytes are a quintessential forage fish, 
and as a group are possibly the single most 
important taxon of forage fish in the Northern 
Hemisphere (Springer and Speckman 1997). 

Despite their importance as forage, very little 
is known about the biology and population 
dynamics of post-larval sand lance in the 
Northwest Atlantic (Nelson & Ross 1991).



Key Points

Sand lance have 
particular habitat 
requirements (depth and 
sediment type/size)

Sand lance must return 
to that habitat each night

Sand lance are extremely placed-baseSand lance are extremely difficult to monitor

EVERTHING EATS THEM



Sand Lance Life History

Single, brief spawning period (<2 weeks)  towards end of  November.

Gonado-somatic index, 
shows sudden increase 
and then immediate 
decrease at the end of 
November, consistent 
with a single, short 
spawning peak.

Eggs are demersal for 6 
weeks.



Monthly percent lipid (fat) composition of 
sand lance.  Fat accumulates  

February – July.

Monthly growth curves for sand lance. 
Most growth February – July.



Otolith-based age distributions 
suggest that sand lance on 
Stellwagen Bank are dominated 
by a single, large cohort that 
dissipates over a 3-4 years, after 
which a new cohort colonizes the 
bank.  

Most fish are YOY – 2 years of 
age



“Overall, 72 regional predators including 45 species of fishes, two 
squids, 16 seabirds and nine marine mammals were found to consume 
Ammodytes.”



Sand Lance, Sand Habitat and Commercial Fisheries

Data calculated from National Marine Fisheries Service vessel trip reports. Data provided by the Greater Atlantic Regional Fisheries Office, Gloucester, Massachusetts.



Data provided by Brian Smith; 
NEFSC

Sand lance (eel) are a major component of commercial fish diets in 
SBNMS.



Data from K. Stokesbury UMASS-Dartmouth

Trawls that contained sand lance also contained flatfish and cod.



Whales and 
seabirds aggregate 
where sand lance 
are abundant



Stellwagen Bank 

2019 Shearwater Tracks (July-December)

Image Credit: Mike Thompson - SBNMSSteve 
DeNe
ef



Satellite tagging and tracking of Great Shearwater seabirds show overlap 
with sand habitats throughout the Gulf of Maine

Powers, K.D., D.N. Wiley, A.R. Robuck, Z.H Olson, L.J. Welch, M.A. Thompson, & L. kaufman, (2020) Spatiotemporal characterization 
of non-breeding Great Shearwaters Ardenna gravis within their wintering range. Marine Ornithology 48: 215–229. 



Sand Habitats and the Sand lance 
they support are key to 

productivity in the southern Gulf of 
Maine



Sand Lance and Climate Change Implications

The Gulf of Maine is warming faster than 
99.9% of the rest of the planet’s oceans
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Image adapted from Pershing, et al.2004 - 2013



Sand Lance and Climate Change Implications

Calanus abundance in sand lance diet

Monthly percent lipid composition of sand lance (total body). 

Sand Lance are highly dependent on 
Calanus copepods 

Calanus in zooplankton tows

Justin Suca &
Anna Robuck 
(unpublished data)

Calanus distribution is moving north with 
warming temperatures. Stellwagen and the 
Gulf of Maine are at the southern edge of 

their range 



Survival to hatch

Murray et al. 2019.
Conservation Physiology 

Poor hatching 
survival  under 
future 
conditions 



Concern about larger ecosystem 
effects

• High co-location among sand lance and top 
predators (commercial fishes, Marmam and 
seabirds)

• Sand lance are perhaps to most CO2 sensitive 
fish species tested to date

• Synergistic negative temperature effects
• Sand lance dependent on Calanus copepods
 



Under Future Climate Conditions:

• Increase of warm slope water decrease 
overwinter survival of reproductive adults 
through direct starvation do to lack of 
copepods, particularly in February and March

• Reduced reproductive success due to poor 
hatching success and embryonic survival



Northern sand lance and 
Atlantic herring represent the 
dominant lipid-rich forage 
fish species throughout the 
northeast US shelf

Figure from Staudinger, Michelle D, et al. 2020. The role of sand lances (Ammodytes sp.) in the 
Northwest Atlantic Ecosystem: A synthesis of current knowledge with implications for conservation and 
management. Fish and Fisheries:1–34

 

The Northeast US
Shelf forage fish complex has 
historically exhibited an 
oscillation
between dominance of 
northern sand lance and 
Atlantic herring
(Sherman et al., 1981; 
Richardson et al., 2014).



Predicted changes to environmental drivers indicate that sand lance will no longer be 
able to fill the role of lipid-rich forage during times of low Atlantic herring abundance—
changing the Northeast US shelf forage fish complex by the end of the century.



From Picture Correct

Seabirds, humpback whales and sand 
lance show reduced use of the 
northwest corner of Stellwagen Bank, 
even though past use, copepod 
abundance and substrate would 
indicate it should be a high use area.

  



 



From Picture Correct



From Picture Correct

Questions


