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From brittle star to mud shrimp

population

The Frisian Front is situated about

40 miles north of Texel at the

southern edge of the Oyster

Ground. It is known as a rich area

with a high level of biological pro-

ductivity. It is positioned at the tran-

sition between the shallow waters

of the Southern Bight (25 m depth)

and the deeper water of the Oyster

Ground (depth >35 m). The coastal

waters are well mixed all the year

round, but a vertical layering

occurs in the Oyster Ground

between May and October, with a

warm surface layer (up to 20ºC)

developing above a cold lower

layer (≈ 12ºC) during summer.

Many nutrients become available

as fuel to promote the growth of

algae, forming the basis for the

biological productivity in and on the

seabed of the Frisian Front.

In the period 1992-1997, the popu-

lations of the brittle star (Amphiura
filiformis) and the mud shrimp

(Callianassa subterranea), under-

went striking changes. In 1992, the

density of brittle stars was at its

peak, at 1750 per m2. At that time,

the population consisted primarily

of adults. After a 10-year period of

high densities, the population

decreased to a density of 100 per

m2. In the meantime, the numbers

of mud shrimps, which live in tun-

nels in the seabed, increased from

about 40 per m2 in 1992 to more

than 300 per m2 in 2000 and fol-

lowing years. The seabed ecosys-

tem of the Frisian Front seems to

have moved from one stable situa-

tion to another. Apparently, ecosys-

tems can have more than one sta-

ble situation.

Sediment stability 

Laboratory experiments showed

that high brittle star densities lead

to a sticky sediment, less vulnera-

ble to erosion by currents than a

seabed dominated by mud

shrimps. Mud shrimps produce

piles of sediment that are easily

resuspended by turbulence. The

shift from a community dominated

by A. filiformis to C. subterranea
might have aggravated the resus-

pension and turbidity at the Frisian

Front. The effect of C. subterranea
seems to be even more pro-

nounced when northerly and west-
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erly winds are above 10 m/s (Bft

6). Erosion might prevent plank-

tonic larvae of A. filiformis to settle

or cause that settled stages are

transported away. In contrast, C.
subterranea lives deep in the sedi-

ment and is hardly affected by

resuspension. It is hypothesized

that resuspension of bottom mate-

rial affects the quality of food for

benthic filterfeeders like A. fili-
formis. This may affect their condi-

tion and survival and lead to a

reduced reproductive output. The

change in sediment conditions

keeps the community in its present

state and prevents the recovery

towards the former situation. Once

initiated, this shift in the abundance

of the two species might have

developed a persistent character.

Given the negative impact of

resuspension and turbidity on ses-

ton feeders in general, it appears

unlikely that the A. filiformis popu-

lation will be restored. Since A. fili-
formis and Thalassinid shrimps like

C. subterranea and Upogebia spp.,

are likely to compete for the same

food source, a recovery of A. fili-
formis is also hampered by concur-

rence.  

The cause 

Although we identified possible

reasons for the apparent stability of

the two contrasting states, it was

not possible to clarify what factors

initially caused the decrease and

increase of A. filiformis and C. sub-
terranea populations, respectively.

Trawl fishing is intensive in the

area. In general the passage of

demersal fishing gear flattens the

contours of the sediment surface

and can severely damage the bur-

rows or tube systems of the

infauna. It is likely that commercial

bottom trawling affects the compo-

sition of the benthic community.

However, the decrease in abun-

dance of A. filiformis took place

over a period of 5 years (1992-

1997). The Frisian Front has been

fished for many years before that

period, without any effect on the A.
filiformis population. So this makes

it an unlikely trigger for the

observed shift. Another explanation

for the shift may be found in the

population structure of A. filiformis
itself. During the time that the

species was abundant (1982 to

1992) there were only very few

juveniles. So, it could be that when

the adult population started to die

off the few juveniles were not able

to restore the population.  This

might have opened the way for

other organisms, with the mud

shrimp eventually coming out as

the winner.
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