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ABSTRACT 

 
Turcotte, C. and B. Sainte-Marie. 2009. Biological synopsis of the Japanese skeleton shrimp 

(Caprella mutica). Can. Manuscr. Rep. Fish. Aquat. Sci. 2903: vii + 26 p. 
 
Caprella mutica is an amphipod crustacean that was first described in 1935 from the Siberian 
shores of the Japan Sea. In its indigenous habitat, C. mutica is mainly found in stands of eelgrass 
or macroalgae in the infralittoral zone where temperature varies from –1.8 ºC in winter to 25 ºC 
in summer and salinity from 11 to 35. C. mutica has a high reproductive potential: there are two 
generations per year, females mature at a small size, are relatively fecund and reproduce more 
than once, and “direct” development of progeny ensures a good survival rate. C. mutica was 
introduced to North America first on the Pacific side in the early 1970s and on the Atlantic side 
in the late 1990s, as well as in Europe during the mid 1990s. The sites where C. mutica was 
introduced in the northern hemisphere are at temperate, boreal and subarctic latitudes between 35 
and 70 ºN. Transoceanic introductions probably occurred by way of transport of aquaculture 
organisms and ballast waters. Secondary dispersal of the species along coasts may be due to 
commercial and recreational navigation, drifting on floatsam, and at a smaller spatial scale by 
swimming and creeping. In its new habitat in the northern hemisphere, C. mutica is found mainly 
or only on artificial structures such as nets, ropes and buoys that are used in aquaculture. Good 
environmental tolerance, rapid growth and a high reproductive rate, combined with a flexible 
diet, an aggressive nature and a high degree of commensalism with human activities, seem to 
contribute to make C. mutica a good invader. C. mutica apparently has a negative impact on 
some aquaculture activities but its effect on natural ecosystems remains unknown. 
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RÉSUMÉ 

 
Turcotte, C. et B. Sainte-Marie. 2009. Synthèse de la biologie de la caprelle japonaise (Caprella 

mutica). Rapp. manus. can. sci. halieut. aquat. 2903 : vii + 28 p. 
 

Caprella mutica est un crustacé amphipode qui a été décrit pour la première fois en 1935 à partir 
de spécimens capturés sur les côtes sibériennes de la mer du Japon. Dans son habitat d’origine, 
C. mutica se retrouve principalement dans des halliers de zostères marines ou de macroalgues 
dans la zone infralittorale où la température varie entre –1,8 ºC l’hiver et 25 ºC l’été et la salinité 
entre 11 et 35. C. mutica a un potentiel de reproduction élevé : il y a deux générations par année, 
les femelles sont matures à une petite taille, sont relativement fécondes, se reproduisent plus 
d’une fois et le développement « direct » de la progéniture assure un bon niveau de survie. C. 
mutica a été introduite en Amérique du Nord, d’abord du côté Pacifique vers le début des années 
1970, puis du côté Atlantique vers la fin des années 1990, ainsi qu’en Europe vers le milieu des 
années 1990. Les sites d’introduction de C. mutica dans l’hémisphère nord sont aux latitudes 
tempérées, boréales et subarctiques comprises entre 35 et 70 ºN. Le transport d’organismes pour 
l’aquaculture et les eaux de ballast pourraient expliquer ces introductions transocéaniques. La 
dispersion secondaire de l’espèce le long des côtes pourrait être assurée par la navigation 
commerciale et de plaisance, la dérive sur des macroalgues et des débris flottants et, à plus petite 
échelle spatiale, par la nage et la reptation. Dans ses eaux d’adoption de l’hémisphère nord, C. 
mutica est principalement ou uniquement retrouvée sur des structures artificielles comme des 
filets, des cordages et des bouées utilisés en aquaculture. Une bonne tolérance environnementale, 
une croissance rapide et un taux de reproduction élevé, conjugués à une diète flexible, un 
caractère agressif et un fort commensalisme avec les activités humaines semblent faire de C. 
mutica un bon envahisseur. C. mutica aurait un impact négatif sur certaines activités aquacoles 
mais son effet sur les écosystèmes naturels demeure inconnu. 



 

vii 

 

 

PREFACE 
 
This document often refers to observations made by the authors which will be published 
eventually as reports, articles and as a Master’s degree thesis. These observations stem from field 
and laboratory work, of which a portion was conducted with the cooperation of M. Fréchette 
(DFO, Mont-Joli) and R. Tremblay (Institut des sciences de la mer, Université du Québec à 
Rimouski). This work was carried out due to grants from the Société de développement de 
l’industrie maricole (SODIM), the Aquaculture Collaborative Research and Development 
Program (ACRDP) as well as from DFO’s Aquatic Invasive Species (AIS) strategy. 
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1.0 INTRODUCTION 
 
The caprellid Caprella mutica is an amphipod crustacean that was first described by Schurin 
(1935) from specimens captured on the Siberian shores of the Japan Sea. The species has since 
been introduced in waters along the coasts of North America, first on the Pacific side (Carlton 
1979, Cohen and Carlton 1995), then on the Atlantic side (Locke et al. 2007). It has also been 
found in the north-eastern Atlantic Ocean bordering Europe (reported under the name C. macho 
by Platvoet et al. 1995, see Cook et al. 2007a) and, over the last few years, in New Zealand 
(Inglis et al. 2006). The transoceanic modes of introduction have not been specifically identified 
but the transport of organisms for aquaculture and ballast waters remain the most plausible 
hypotheses to date (Cohen and Carlton 1995). 
 
C. mutica introduction sites are primarily located at temperate latitudes between 35 and 70 ºN 
(Ashton 2006, Ashton et al. 2007a, Cook et al. 2007a). This species is likely to become 
established anywhere, except around the equator or the poles. In Canada, C. mutica was first 
reported in Prince Edward Island in 1998 (Locke et al. 2007), in Quebec in Chaleur Bay in 2003 
(B. Sainte-Marie, pers. obs.) and just recently on the coasts of British Columbia (Frey et al. 
2009). Although C. mutica has been introduced in several countries in the northern hemisphere, 
its impact on colonized marine ecosystems remains virtually unknown. 
 
A significant concern pertaining to the introduction of an exotic species to an ecosystem is its 
potential effect on the structure of the food chain and on its upper trophic levels (Grosholz 2002). 
For example, C. mutica could cause a reduction in the richness and abundance of native 
invertebrate species on artificial structures, which appear to be its choice structure to colonize, 
and replace them in the diet of native predators (Page et al. 2007). In addition, mussel growers 
from Scotland and Quebec (Cascapedia Bay) have reported a drop in the collection and 
subsequent growth of Mytilus spp. spat since the appearance of C. mutica on their installations 
(Ashton 2006, B. Sainte-Marie and C. Turcotte, pers. obs.). 
 
In light of the repeated observations and the apparent range expansion of C. mutica in Canada, 
this species has been targeted for an assessment of the risks it presents to Canadian marine 
ecosystems. In preparing for this assessment, a review of the literature on C. mutica was 
conducted in order to better understand its ecology, population dynamics, its modes of spread 
and its effective or potential impact on Canadian marine ecosystems. 
 

 

2.0 NAME AND CLASSIFICATION 
 
Classification of C. mutica according to the Integrated Taxonomic Information System (ITIS 
2009) is as follows:  
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Kingdom:  Animalia 
Phylum:  Arthropoda 
Subphylum:  Crustacea, Brünnich 1772 
Class:   Malacostraca, Latreille 1802 
Subclass:  Eumalacostraca, Grobben 1892 
Superorder:  Peracarida, Calman 1904 
Order:   Amphipoda, Latreille 1816 
Suborder:  Caprellidea, Leach 1814 
Family:   Caprellidae, Leach 1814 
Genus:   Caprella, Lamarck 1801  
Species:   Caprella mutica Schurin 1935 
 
Common French name: no French name was found, but we propose the “caprelle japonaise”, a 
translation from the common English name. 
 
Common English name: Japanese skeleton shrimp. 
 

 

3.0 DESCRIPTION 

3.1 TAXONOMY OF CAPRELLIDS AND THE GENUS Caprella  
 
Caprellids are filiform crustaceans with a skeleton-like appearance, as indicated by their generic 
English name “skeleton shrimp”. Caprellids live attached to various substrates using their hind 
legs (pereiopods) which are in the form of hooks (Figure 1). 
 
Caprellid taxonomy is very complex, particularly due to the species’ resemblance and to their 
ontogenic changes in shape and body configuration related to development and maturation (see 
below). McCain (1968) divided caprellids into two large groups based on the occurrence or 
absence of a molar process on the mandible. The Caprellidae family belongs to the first group 
(with molar process), as do the Caprogammaridae and Aeginellidae families. Genus 
determination is based on five criteria revised by Arimoto (1976): 
 

1) Number of flagellar segments on antenna II (second pair of antennas, see Figure 1), 
2) Position and number of pereiopod segments (legs on the thorax, called pereion, Figure 1). 

Note: gnathopods I and II (Figure 1) are in fact pereiopods modified into gathering legs, 
3) Number of gills (Figure 1), 
4) Occurrence or not of a mandibular palp and its number of segments, 
5) Position and number of abdominal appendage segments. Note: the abdomen or pleon in 

caprellids is usually very atrophic or vestigial. 
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Figure 1. Male (above) and female (below) Caprella mutica. From Ashelby (2005) with the 
author’s permission. 

 

The genus Caprella is divided into three sub-genera based on the shape of the head. The sub-
genus to which C. mutica belongs is Caprella sensu stricto in which the species have a spherical 
or oval shaped head free of tubercles or spines (Arimoto 1976). Species identification also 
involves many elements with the principal criteria being relative length of the pereionites (body 
segments forming the thorax, or pereion), the occurrence and distribution of spines or tubercles 
on the pereionites, the length of antenna I, the occurrence of natatory setae on antenna II (also 
called antennula), and the occurrence and size of spines on the palmar side of gnathopod II 
(Arimoto 1976, Laubitz 1972). The shape of the second gnathopod and the distribution of the 
spines and tubercles are especially important for identifying caprellids, but can also vary 
considerably between sexes of the same species, as well as among males of the same species 
depending on their size, their degree of maturity or their locality of origin (Arimoto 1976, 
Laubitz 1972, Riedlecker et al. 2009). These factors make the identification of caprellids 
difficult, in particular younger specimens. 
 
The C. mutica species was first described by Schurin (1935) from juvenile specimens collected 
on the Siberian shores of the Japan Sea. The male C. mutica has an exoskeleton with several 
tubercles on pereionites III to VII, and the head and pereionites I and II are exempt of 
protuberances (Figure 1). The female also has tubercles on pereionites III to VII but may also 
have some small protrusions or projections on the head and pereionites I and II (Takeuchi 1995, 
Figure 2). As reported above, caprellids undergo significant changes in shape during their 

Antenna I, 
antenna II 
 

   Gnathopod I, 
   gnathopod II 
 

Pereionite I, 
pereionite II 
 

Pereiopods 

Oostegites 

Gill 
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development and it is not uncommon that young and adults of the same species are attributed to 
two separate species (Arimoto 1976). The publication by Platvoet et al. (1995) is a good 
example: the authors thought they had discovered a new caprellid species, which they named 
Caprella macho, but in fact it was an adult C. mutica male with very dense “hair”; the ultimate 
characteristic of maturity which only occurs in very large males. The common identity of C. 
mutica and C. macho specimens and the synonymy of the two names have since been recognized 
(Krapp-Schickel and Takeuchi 2005). In our opinion, the C. mutica figures presented by 
Takeuchi (1995), Platvoet et al. (1995) and Hosono and Munehara (2001) are among the best 
representations of the species’ adult form, even though they differ in the size of the median spine 
on the palmar side of the male’s gnathopod II and in the occurrence or absence of protuberances 
on the female’s pereionites I and II. These two characteristics also vary a lot. 
 

3.2 CHANGES IN SHAPE RELATED TO SEXUAL MATURITY IN C. MUTICA  
 
For caprellids in general, sex is difficult or impossible to differentiate through external 
examination during the juvenile stage, but the differences between the sexes increase as 
individuals grow. Two principal external criteria are used to determine the sex of C. mutica 
individuals. The first criterion is the insertion position and angle of the second gnathopod on the 
pereion’s second segment (Figure 1). For the male, the second gnathopod is inserted in the 
posterior part of the second pereionite and at its insertion point forms a ±90 degree angle with 
the long axis of the pereionite. For the female, the second gnathopod is inserted into the anterior 
part of the second pereionite and forms a ±45 degree angle. The second criterion for determining 
sex is the occurrence of oostegites in females on the third and fourth pereionite, or an absence of 
these oostegites in males. Fully developed oostegites form the incubating chamber in which eggs 
are laid and develop and where the female progeny is protected after emergence. Sex 
determination is more difficult on smaller caprellids because the oostegites initially appear like 
minuscule buds which are almost undetectable and the difference between sexes in the 
gnathopod II insertion point and angle is difficult to see. 
 
For females, sexual maturity can be easily spotted with the occurrence of fully developed 
oostegites (Figure 2) and of eggs or juveniles in the incubating chamber formed by the 
oostegites. The oostegites of living female C. mutica have conspicuous red circular spots, but 
they disappear after a prolonged storage in formalin or ethanol. 
 
For males, the gradual maturation process is revealed by the modification of several secondary 
sexual characteristics: the elongation of the first and second pereionite, the appearance, followed 
by the development, of the notches and spines on the palmar side of the second gnathopod, and 
an over-development of the second gnathopod. The appearance of a dense cover of setae (“hair”) 
can also be observed on the gnathopods as well as on the first and second pereionite (Platvoet et 
al. 1995). However in Cascapedia Bay (eastern Quebec), dense setation is rarely observed, only 
in larger males and particularly in samples collected in the fall (C. Turcotte, pers. obs.). Based on 
current knowledge, males cannot be divided into mature and immature categories according to 
external morphological and morphometric criteria. 
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Figure 2. Photo showing a mature female Caprella mutica of around 9 mm total in length 
excluding the antennas. The marsupial chamber under the female is formed by the 
oostegites (author: Thierry Gosselin). 

 
 
Upon completion of their development and sexual maturation, both C. mutica sexes are 
characterized by a highly characteristic shape and noticeable size dimorphism. Males are 
elongated and up to three times longer than females. 
 

3.3. SPECIES SIMILAR TO C. MUTICA 
 
Canada has many caprellid species. There are at least 23 native species of which 16 belong to the 
genus Caprella in Canadian coastal waters of the Pacific Ocean, compared to 25 species of 
which 15 are of the genus Caprella along the Canadian coastal waters of the Atlantic and Arctic 
Oceans (Laubitz 1970, 1972). Only one native species is common to all three oceans: C. 
equilibra. 
 
Certain species of the genus Caprella that occur in North America can be confused with C. 
mutica. On the Pacific side, C. laeviuscula is the most wide-spread (Laubitz 1970) and its 
general morphology resembles that of C. mutica. C. laeviuscula can be distinguished primarily 
from C. mutica by the lack of tubercles on its body and the enormous size (for adult males) of the 
middle spine on gnathopod II. C. acanthogaster is a native species from the Asian Pacific coasts 
that is apparently now found also on the west coast of the United States (Hines and Ruiz 2000) 
and is even more similar to C. mutica (Buschbaum and Gutow 2005). It appears that the two 
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species are regularly confused, even by taxonomists, partly because of the poor original graphic 
illustrations provided by Schurin (1935) (see comments in Marelli 1981, Vassilenko 2006). 
When it was discovered in California by Martin (1977), C. mutica was first identified as a sub-
species of C. acanthogaster, C. a. humboldtiensis (see analysis by Marelli 1981). However, 
differences in the shape of the palmar side of gnathopod II and in the location, pattern and 
density of the tubercles or spines on the pereion allow discrimination of the adult specimens of 
C. mutica and C. acanthogaster (Arimoto 1976, Marelli 1981, Vassilenko 2006). In addition, 
male C. acanthogaster generally have a small protuberance on the head and usually have no 
dense cover of setae on the anterior part of their body (Arimoto 1976, Marelli 1981, Platvoet et 
al. 1995). 
 
On North America’s Atlantic coast, C. linearis (see Laubitz 1972) is likely the species that is 
closest in appearance to C. mutica. The two species share several general characteristics such as 
very similar notches and spines on the palmar side of gnathopod II in males. However, the 
middle spine on the gnathopod II in males is smaller in C. linearis than in C. mutica and 
pereionites III and IV of male and female C. linearis are generally free of tubercles and spines or 
the density and size of these structures are clearly smaller. Furthermore, the maximum size of C. 
linearis males is around 22 mm in total length (Laubitz 1972), which is much smaller than C. 
mutica mature males that can reach or even exceed 50 mm in total length (Takeuchi 1995, 
Ashton 2006). It should be noted that the total length of caprellids is measured from the anterior 
end of the head up to the posterior end of the abdomen.  
 

 

4.0 DISTRIBUTION AND DISPERSAL 

4.1 NATIVE DISTRIBUTION AND PHYSIOLOGICAL TOLERANCE  
 
C. mutica is naturally distributed in the coastal waters of the sub-boreal regions of the north-
eastern part of the Asian continent (Arimoto 1976, Fedotov 1992, Vassilenko 2006). In its native 
environment, the annual recorded temperatures between 1996 and 1998 varied between –1.8 ºC 
in winter and 25 ºC in summer (15–25 ºC for July–August) and salinity varied between 11 and 
35 within the year (Schevchenko et al. 2004). C. mutica survival at temperatures as low as –
1.8 ºC is also supported by the species’ persistence in Chaleur Bay (Gaspé Peninsula, Quebec) 
during winter, when the bay is covered by ice and water is as cold or colder (B. Sainte-Marie, 
pers. obs.). 
 
Temperature and salinity are the principal factors that limit the spatial distribution of caprellids 
(McCain 1968, Laubitz 1970). C. mutica is no different, as shown by a series of experiments 
conducted by Ashton et al. (2007b) who established lethal or disabling temperature and salinity 
for adult C. mutica collected on the fish rearing structures in Dunstaffnage in Scotland. Results 
indicated a high increase in mortality after a 48 h exposure to temperatures above 26 ºC, with 
100% mortality at 30 ºC. Caprellids were lethargic at 2 ºC, which suggests that growth, 
reproduction and the avoidance of predators were compromised. A 48 h exposure to water with a 
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salinity of 18 caused lethargy and every caprellid specimen died with salinity below 15. C. 
mutica tolerance for a range of temperatures and salinity make it an ideal candidate for 
introduction and survival at temperate to subarctic latitudes, where only brackish water (e.g. head 
of an estuary) would be inhospitable (Ashton 2006, Ashton et al. 2007b). 
 
Other factors, abiotic and biotic, can be important for the distribution and survival of species of 
the genus Caprella, such as: degree of exposure to waves (Takeuchi et al. 1987, Guerra-Garcia 
2001, Vassilenko 2006), substrate properties (Caine 1978), interspecific competition (Caine 
1980) and predation (Guerra-Garcia 2001). The significance of these factors for C. mutica should 
be the subject of specific studies. 
 

4.2 EXOTIC DISTRIBUTION RANGE 
 
Over the last four decades, C. mutica has been found on three continents (Table 1, Figure 3) in 
addition to its native continent. The list provided in Table 1 is not comprehensive; we are only 
trying to single out some key events in the introduction and expansion of the C. mutica range and 
to identify the extent of its known distribution in Canada. More detailed chronologies up to 2006 
can be found elsewhere (Ashton 2006, Ashton et al. 2007a, Cook et al. 2007a). 
 
From its native distribution range, C. mutica appears to have first colonized the western side of 
the North American continent because it was discovered in the 1970s in California and in Puget 
Sound, in the north of Washington State near the Canadian border (Carlton 1979, Marelli 1981). 
The species was then found in Europe, first in the Netherlands in 1994 (reported under the name 
C. macho by Platvoet et al. 1995), then on the west coast of Scotland in association with 
aquaculture operations (Willis et al. 2004). During this time, C. mutica had begun to spread to 
the west coast of Canada (Frey et al. 2009) and east coast of North America, where it was 
reported in Prince Edward Island in 1998 (Locke et al. 2007). C. mutica appears to have spread 
considerably along the western coast of North America around 2000–2003, having been 
observed in Alaska (Ashton et al. 2008a), in Quebec, Maine, Massachusetts, Rhode Island and 
Connecticut (Pederson et al. 2003; Table 1). Only one introduction to the southern hemisphere 
has been reported to date, in New Zealand in 2002 (Inglis et al. 2006). This recent introduction 
could mean that C. mutica might spread to the same latitudes in South America and possibly the 
southern part of Africa, where the water isn’t too warm. 
 
The history of the C. mutica introduction and expansion in Canada is short and not very well 
documented (Table 1). On Canada’s east coast, C. mutica was first observed in 1998 at Prince 
Edward Island (Locke et al. 2007). It spread from 1998 to 2003 through the eastern side of 
Prince Edward Island into a network of estuaries and small bays where mussel aquaculture is 
practiced (Locke et al. 2007), but it does not appear to have colonized the more exposed coasts 
on the northern side of the island. The species was found in Quebec first in 2003 in Cascapedia 
Bay near Carleton in the Gaspé Peninsula (B. Sainte-Marie, pers. obs.) and the following year in 
the Magdalen Islands (F. Bourque, MAPAQ, Cap-aux-Meules, pers. comm.). C. mutica 
populations in Quebec are well established and are able to survive through the harsh winters. In 
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2005, C. mutica was found on navigation buoys offshore from Caribou in New Brunswick (P. 
Archambault, Institut des sciences de la mer, Rimouski, pers. comm.). In 2008, in Quebec, the 
species was observed for the first time in Pasbebiac, Newport and Chandler and a single 
specimen was found in the Gaspé Bay in Quebec (N. Simard, DFO, Mont-Joli, pers. comm.). On  
 
 

Table 1. Years and global locations where Caprella mutica was first found. 

Year Country Location Source 

1935 Russia Peter the Great Bay, Sea of 

Japan (native) 

Schurin 1935 

First description of the species 

1973 United States California Cohen and Carlton 1995 

1983 United States Oregon Cohen and Carlton 1995 

1994 Netherlands Burghsluis Platvoet et al. 1995 

1998 Canada Brudenell, Prince Edward 

Island 

Locke et al. 2007 

2000 Scotland Lynne of Lorne Willis et al. 2004 

2000 Germany Sylt and Helgoland Islands, 

North Sea 

Buschbaum and Gutow 2005 

2000–03 United States Alaska south-east of Aleutian 

Islands 

Ashton et al. 2008a 

2002 New Zealand Timaru Inglis et al. 2006 

2003 Ireland Bertraghbouy Bay Tierney et al. 2004 

2003 United States Connecticut to Maine Pederson et al. 2003 

2003 Canada Passamaquoddy Bay, New 

Brunswick – Maine border 

S. Robinson, cited by Ashton et 

al. 2007a 

2003 Canada Cascapedia Bay, Quebec B. Sainte-Marie, pers. obs. 

2004 Canada Magdalen Islands, Quebec F. Bourque, MAPAQ, Cap-aux-

Meules, pers. comm. 

2005 Canada Northumberland Strait, 

Caribou, New Brunswick 

P. Archambault, Institut des 

sciences de la mer, Rimouski, 

pers. comm. 
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the west coast of Canada, museum specimens helped to establish that C.  mutica was present at 
Vancouver Island as early as 1995 (Frey et al. 2009). However, the species may have appeared 
earlier because it was present in Puget Sound, just south of the Canadian border, in the 1970s 
(Carlton 1979). Frey et al. (2009) reported the occurrence of C. mutica all along the coast of 
British Columbia, from Washington State to the south up to Alaska to the north, including Queen 
Charlotte Islands. 
 
The appearance and expansion over a few decades of C. mutica around the northern hemisphere 
certainly reflects repeated introductions and high adaptability and survival rate (see below). The 
various regions of the northern hemisphere continents where C. mutica was introduced and 
developed could be compatible donor-receiver sites, by their abiotic and biotic characteristics, 
for other invasive marine species (Ashton 2006). 
 

4.3 PATHWAYS OF INTRODUCTION AND SMALL AND LARGE SCALE DISPERSAL MODES 
 
The transoceanic spreading mechanisms (spatial scale in the thousands of kilometres) of C. 
mutica remain uncertain, but likely candidates are the transfer of Japanese oysters (Crassostrea 
gigas) and ballast water or, to a lesser degree, the hull of vessels (Cohen and Carlton 1995, 
Ashton et al. 2007a, Cook et al. 2007a). Caprellid survival in ballast water has been 
demonstrated (Carlton 1985, also see Cook et al. 2007b). All the reported introductions of C. 
mutica have occurred in areas with human activities: marinas, ports or aquaculture sites (Ashton 
2006, Ashton et al. 2007a). The latter authors indicated that 59% of the introductions were 
detected within a 10 km radius of an international port, which further supports the hypothesis of 
introduction by maritime transport. 
 
Without excluding other possibilities, the transfer of Japanese oysters via maritime or air 
transport seems particularly credible for explaining the introduction of C. mutica on the 
American west coast. In its natural environment, C. mutica can be found in association with the 
brown alga Sargassum muticum (Sano et al. 2003). This alga can attach itself to the shell of C. 
gigas oysters and has also been used for packing oyster spat for exportation (Druehl 1973, 
Critchley et al. 1983, Rueness 1989). S. muticum has colonized some 4,000 km of the North 
American Pacific coast within a 30-year period (Setzer and Link 1971; Critchley 1983). In 
Europe, after the first discovery of S. muticum in England in 1973, this alga has been found in 
the Mediterranean and North Sea, on the coasts of Portugal, Spain, France, Germany, Denmark, 
Sweden, Norway, Belgium and the Netherlands (Critchley et al. 1983, Rueness 1989). It is 
possible that C. mutica was introduced on the west coast of North America and in Europe around 
the same time as S. muticum, but that detecting the caprellid took longer because of identification 
problems. However, Cook et al. (2007a) are of the opinion that commercial navigation (ballast 
water or hulls) is responsible for introducing C. mutica to Europe. It should be noted that S. 
muticum has not yet been found on the east coast of North America, which appears to suggest 
that the most likely vector for introduction there would also be commercial navigation. 
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Figure 3. Map showing the location where Caprella mutica was first described in 1935, and 
the years and locations where Caprella mutica was first introduced on other 
continents of the northern and southern hemispheres. 

 

The dispersal modes on a medium spatial scale (a few kilometres to a few hundred kilometers) 
that allow for secondary propagation of a species along a coastline following its initial 
introduction are also difficult to determine. However, the occurrence of C. mutica on temporary 
buoys offshore from the Canadian east coast suggests that these secondary propagation modes 
are effective (C. McKindsey, DFO, Mont-Joli, pers. comm.). These secondary dispersal modes 
can evidently also include transoceanic transportation modes as mentioned previously – transfer 
of organisms for aquaculture, ballast water and vessel hulls. The hulls of commercial vessels or 
pleasure crafts, if caprellids attach themselves directly or to other organisms already attached, 
represent a potentially important anthropic vector for the local transportation and secondary 
propagation of C. mutica (Ashton et al. 2006, Lewis et al. 2006, Vassilenko 2006, Frey et al. 
2009). Attaching themselves to vessels could allow C. mutica to travel against the current and 
colonize areas upstream that are otherwise inaccessible by natural means. The human vector is 
probably the most important propagation and exotic distribution factor for C. mutica (Ashton 
2006, Cook et al. 2007a). 
 
Caprellids also have natural dispersal abilities which can contribute to their secondary 
propagation. All caprellid species live attached to a substrate and have no planktonic larval 
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phase, so it would appear that they are not very capable of dispersal. However, Caine (1980) 
concluded that C. laeviuscula can move actively by crawling or swimming and passively by 
drifting on floating algae. 
 
Crawling and swimming are probably not effective natural modes of dispersal for caprellids on a 
medium spatial scale. Crawling is slow and has very short spatial limits and significant risks for 
predation. The swimming capacity of caprellids has not been documented much, but they do not 
have the streamlined body or the well-developed swimming appendages (pleopods) that 
characterize the powerful amphipod swimmers belonging to the suborder Gammaridea that are 
capable of traveling autonomously over several kilometres (Sainte-Marie and Brunel 1985, 
Sainte-Marie 1986). Caine (1978) indicated that a strong or directional swimming ability over a 
distance of more than 15 cm has never been observed in caprellids. Ashton (2006) reported 
anecdotally that C. mutica individuals, when disturbed in a laboratory, swim a short distance and 
then deploy their pereiopods and slowly sink to the bottom. Our own laboratory and in situ 
observations showed that the swimming of C. mutica is relatively ineffective, resembling more a 
crawling motion in water, but suggested that downward oblique movements are possible with the 
current over distances of several meters to several dozen meters (or perhaps more) depending on 
the depth and current speed, but not against the current. Ashton (2006) showed that collectors 
positioned 6 m deep were colonized within eight weeks up to 1 km from an established C. mutica 
population. The dispersal mode was not determined, but the author did not rule out “free-
swimming dispersal”, which appears to be unlikely. 
 
It is more likely that the main dispersal mode of C. mutica on a medium spatial scale is passive 
and that it occurs by drifting (rafting) on natural floating objects, such as macro-algae and tree 
trunks, or on man-made waste (Ashton 2006; Cook et al. 2007a, Astudillo et al. 2009). These 
transportation vectors have the advantage of offering a structurally complex habitat protecting 
the caprellids from desiccation and predation and allowing them to continue their regular 
activities including reproduction (Highsmith 1985, Thiel and Gutow 2005a, 2005b). Sano et al. 
(2003) observed C. mutica individuals in drifting algae communities in the species’ natural 
habitat in Japan. C. mutica was also observed on S. muticum colonies floating on the surface near 
Helgoland Island in Germany and the drifting algae is considered the introduction and spreading 
mechanism of C. mutica in this area (Buschbaum and Gutow 2005). In Scotland, 29.6% (7/26) of 
the drifting algae samples collected within a radius of 25 m from a vessel over a distance of 
40 km contained C. mutica at a density reaching as many as 71 individuals per sample (Ashton 
2006). Passive transportation of C. mutica by drifting algae or debris could explain the rapid 
propagation of the species on the North American west coast and in Europe (e.g. Cook et al. 
2007a). 
 
Ashton et al. (2008b) attempted to retrace the introduction routes of C. mutica in North America 
by using mitochondrial DNA. They discovered a high genetic diversity in the species’ original 
natural environment (Sea of Japan) compared to that observed in its adoptive environments. 
They also discovered that North American introductions occurred by different means on the 
Atlantic and Pacific sides. Two different dominant haplotypes were observed on the east and 
west sides of the Atlantic, which would indicate the occurrence of several routes of dispersal in 
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this ocean (Ashton et al. 2008b). The introduced caprellids were not linked to any specific source 
population from the Sea of Japan and according to the authors, a more detailed sampling of intra 
and inter-populations in their native range would be required due to the high genetic diversity of 
the species. 
 

 

5.0 ECOLOGY 

5.1 HABITAT 
 
Little is known about the ecology of C. mutica. Generally, caprellids are associated with littoral 
and infralittoral habitats, even though certain species have an extended bathymetric distribution 
range or are exclusively bathyal (e.g. Laubitz 1970). Caprellids are particularly well represented 
within biofouling epibenthic communities (Thiel et al. 2003), colonizing filamentous or 
branching structures such as algae, hydrozoans and bryozoans (e.g. McCain 1968, Caine 1998). 
In the Sea of Japan, C. mutica occurs naturally in the infralittoral (0.7–13 m deep) in eelgrass or 
algae beds (Fedotov 1992) and on drifting macroalgae (Sano et al. 2003). Hydrodynamics play 
an important part in the successful establishment of this species which is found primarily in bays 
shielded from waves in the Sea of Japan (Vassilenko 2006). 
 
In its adoptive waters of the northern hemisphere, C. mutica is primarily or only found on 
artificial structures such as nets, ropes and cages used in aquaculture, docks in marinas and ports, 
oil rig platforms and navigation buoys (Willis et al. 2004; Buschbaum and Gutow 2005, Page et 
al. 2006, Ashton et al. 2007a, Cook et al. 2007a; Frey et al. 2009). C. mutica represented more 
than 50% of the amphipods found on the oil rig platforms off California, whereas there were 
almost no specimens on the neighbouring natural reefs (Page et al. 2007). In Europe, it seems 
that abundant numbers of C. mutica were observed only on artificial structures, along with other 
invasive species (Willis et al. 2004, Ashton 2006, Buschbaum and Gutow 2005, Cook et al. 
2007a). Similarly, in eastern Canada, C. mutica has only been found so far on artificial 
structures. Buschbaum and Gutow (2005) hypothesized that this association with artificial 
structures could be due to the fact that these substrates represent a transitional habitat where C. 
mutica may acclimatize for a few years before spreading to natural habitats in its new 
environment. 
 

5.2 CAPRELLID DIET 
 
The morphology of caprellids may inform us about their diet. According to certain authors, the 
three characteristics that may determine or reveal a species’ predominant diet are: the occurrence 
or not of a molar process on the mandible, of a mandibular palp and of natatory setae on antenna 
II (McCain 1968, Caine 1974, 1977). However, Guerra-García and De Figueroa (2009) did not 
find a good fit between the occurrence of these morphological characteristics and the diet of 26 
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Caprella species determined by stomach content analysis. The caprellid’s position in relation to 
the substrate, either crouched or upright (Takeuchi and Hirano 1995), and the maximum reach of 
its antennas above the substrate, which is based on the size of the caprellid and the relative length 
of its antennas (Caine 1977), could also be significant dietary factors. 
 
The caprellids of the genus Caprella can have a diversified diet and are considered as 
opportunistic feeders (e.g. Saunders 1966, Keith 1969) or primarily detritivores (Guerra-García 
and De Figueroa 2009). Saunders (1966) showed that the species of the genus Caprella on the 
American west coast fed on diatom algae, crustaceans and detritus. McCain (1968) and then 
Caine (1977) identified four possible feeding modes in the genus Caprella: browser, filter-
feeder, scraper and scavenger. However, it appears that at least one Caprella species can be a 
predator at times on nematodes, polychaete worms, harpacticoid copepods, ostracods and 
gammardean amphipods (McCain 1968). Based on personal communications describing an 
association between Caprella spp. and tunicates on mussel mainlines in Prince Edward Island, 
Paetzold et al. (2008) suggested that there may be some predation on tunicate larvae (note: due 
to the location where the study took place, the said caprellids may belong to the C. mutica 
species). Furthermore, a same species of caprellid could have different feeding modes according 
to certain circumstances (McCain 1968, Caine 1977). Finally, it should be noted that the frequent 
association between certain caprellid species and hydrozoans led to the hypothesis of a 
commensal or kleptocommensal relationship, with the caprellids feeding directly on particles or 
organisms captured by the hydrozoans (e.g. e.g. Krapp-Schickel 1993, Bavestrello et al. 1996, 
Camillo et al. 2008; but see below on the possibility that the hydrozoans may also be caprellid 
predators), or even a mutual relationship in which the hydrozoans benefit from a certain 
protection offered by the caprellids against nudibranchs (Caine 1998). 
 
There is very little specific work concerning the diet of C. mutica. C. mutica is characterized by 
the occurrence of a molar process, the absence of a mandibular palp and the presence of natatory 
setae on the second pair of antennas, characteristics that qualify it for a filter-feeder feeding 
mode according to the Caine (1977) classification. In addition, C. mutica has various properties 
of a filter-feeding species, a large size, relatively long antennas and an upright position above the 
substrate (see Caine 1977, Takeuchi and Hirano 1995, B. Sainte-Marie and C. Turcotte, pers. 
obs.). A morphological, kinematic and biomechanical study revealed that the vertical range of 
the antennas, the position of the natatory setae as well as the antenna behaviour and balancing 
speed would in theory allow C. mutica to filter suspended particles, although more easily for 
adults than for juveniles (Michel et al. 2007, Nauwelaerts et al. 2007; S. Nauwelaerts, Mary 
Anne McPhail Equine Performance Center, Lansing, Michigan, pers. comm.). It is therefore 
possible that there are dietary differences between juveniles and adults, but also between females 
and males because of the considerable sexual size dimorphism that characterizes C. mutica. 
 
The study of C. mutica stomach contents and laboratory experiments suggest that the species can 
have several feeding modes depending on the circumstances. Sano et al. (2003) concluded that 
C. mutica in its natural habitat was omnivorous and fed primarily on organisms related to its 
home substrate, for example small epibenthic crustaceans and periphyton such as pennate 
diatoms. Guerra-García and De Figueroa (2009) found that 98.4% of the stomach surface of 13 
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C. mutica specimens was occupied by detritus, and only 1.6% by copepod remains coming 
almost entirely or solely from harpacticoid forms. The analysis of stomach contents of C. mutica 
specimens sampled on mussel mainlines in Chaleurs Bay in the Gaspé Peninsula revealed only 
remains of small crustaceans and central (planktonic) and pennate diatom algae (B. Sainte-Marie 
and C. Turcotte, pers. obs.). In the laboratory, Cook et al. (2007b) found no significant survival 
difference after 18 days between groups of C. mutica fed only the macroalga Fucus vesiculosus, 
the central diatom Cylindrotheca fusiformis or salmon feed, although survival was lower with the 
feed possibly due to its overly high organic content or bacterial contamination. A second 
experiment showed a statistically equivalent survival after 20 days, from 43 to 57%, between 
groups of C. mutica fed F. vesiculosus or C. fusiformis and a group without any added food. One 
may wonder whether the cannibalistic necrophagia that Cook et al. (2007b) observed, or 
cannibalistic predation, may have played a key role in this longevity without food. Indeed, 
experiments carried out at the Centre Aquacole Marin de Grande-Rivière (CAMGR) in Quebec 
revealed that C. mutica individuals fed on dead congeners and the aggressive nature of the 
species towards living congeners (C. Turcotte, pers. obs.). Moreover, Nakajima and Takeuchi 
(2008) installed a C. mutica population in a public aquarium and it has survived and renewed 
itself for five years feeding only on the diatom Phaeodactylum tricornutum and recently hatched 
brine shrimp (Artemia salina). Therefore, it is likely that C. mutica is as flexible or perhaps more 
flexible than other Caprella species in its feeding habits and adopts a feeding mode based on the 
existing conditions, filterer, grazer, scavenger and perhaps even scraper and predator, which 
would make the species high adaptable to various nutritional conditions. 
 

5.3 NATURAL PREDATORS 
 
The known natural predators of caprellids are primarily fish (e.g. Caine 1989, 1991a, Page et al. 
2007, O’Gorman et al. 2008), and to a lesser extent, invertebrates such as crabs (Dubiaski-Silva 
and Masunari 2008), nudibranchs (Caine 1980), starfish (Lauerman 1998) and possibly 
hydrozoans (Genzano 2005). Caprellids can represent a significant link in the food chain 
between unicellular algae and some predatory fish (Caine 1989, Holbrook and Schmitt 1992, 
O’Gorman et al. 2008). In fact, it was recently proposed that caprellids could be used as fish feed 
in aquaculture operations (Woods 2009). 
 
Fish are visual predators of caprellids and select their prey based on their behaviour (e.g. 
movement and degree of exposure) and size (Caine 1989). The passage of the migratory fish 
Cymatogaster aggregata was linked to a marked decrease of C. laeviuscula populations in 
Padilla Bay in Washington State, on the American west coast (Caine 1991a). Caprellids were not 
the preferred prey of C. aggregata, but rather a temporary diet option for a few weeks during a 
critical period of the fish life cycle (Caine 1991a). However, other fish species or sub-
populations of a fish species can be specialized caprellid predators (Holbrook and Schmitt 1992). 
It is possible that male caprellids are more vulnerable to predation by fish because of their larger 
size (Ashton 2006). 
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6.0 REPRODUCTION AND POPULATION DYNAMICS  

6.1 REPRODUCTION 
 
The C. mutica populations that were studied in their natural environment in the Sea of Japan, as 
well as in Scotland, had a sex-ratio dominated by females except during the summer spawning 
period (Fedotov 1992, Ashton 2006). Caprellids are usually characterized by a considerable 
sexual size and shape dimorphism, with males being clearly larger, more robust and better armed 
(i.e. with much more developed second gnathopods) than females (see above). Sexual 
dimorphism, in particular the extreme development of gnathopod II and of spines on its palmar 
side, is most likely explained by strong sexual competition and the protective behaviour of males 
towards females (Caine 1991b, Conlan 1989, 1991). Sexual dimorphism is very evident in C. 
mutica and male aggressive behaviours towards other males and their protection of females have 
been observed in the laboratory (C. Turcotte, pers. obs.). The male caprellid protective behaviour 
may contribute to increase survival of females during and after the maturity moult that 
immediately precedes mating and egg-laying (Caine 1991b, Conlan 1991). 
 
For caprellids, as for all other amphipods, eggs are laid and incubated in the marsupial chamber 
formed by the oostegites under the female’s abdomen (Figure 2). Embryonic and larval 
development occurs inside the egg and, upon hatching, a juvenile quite similar in overall form to 
the adult appears. Juvenile caprellids remain in the marsupial chamber or near their mother for a 
period lasting between a few hours and 3–4 weeks after emerging, depending on the species 
(Arimoto 1976, Aoki and Kikuchi 1991, Aoki 1999; see below). Thus, there is no planktonic 
larval dispersal phase, which represents an advantage if juvenile caprellids are in appropriate 
habitat conditions after hatching or leaving their mother. The number of eggs per brood can vary 
from 15 to 363 per C. mutica female and there is a positive correlation between fecundity and 
female length (Vassilenko 1991, Fedotov 1992, Ashton 2006, Nakajima and Takeuchi 2008). C. 
mutica is no different than five other Caprella species in terms of fecundity and egg size 
(Vassilenko 1991). It should be noted that Caine (1991b) suggested the existence of nurse eggs 
in C. laeviusculus, which would contribute towards improving juvenile survival after emergence. 
 
During laboratory experiments conducted by Cook et al. (2007b), female C. mutica showed a 
relatively high productivity at temperatures of 13–14ºC by producing their first brood at a total 
length of 8.5 mm, corresponding to stage (instar) VII, which is reached around 44 days after 
hatching (according to their Table 1) and after releasing their first progeny around 53 days after 
hatching. The females produced on average two broods before dying, the second brood was 
released on average 20 days after the first. Juvenile C. mutica emerged from the marsupial 
chamber at a total length of around 1.3 mm (Cook et al. 2007b). The reproductive precocity and 
iteroparity of females, which are characteristics shared with other Caprella species (e.g. 
Takeuchi and Hirano 1991), provide for rapid demographic growth. It is also likely that male C. 
mutica are able to reproduce prior to full development of their secondary sexual characteristics, 
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as is the case with C. gorgonia (Lewbel 1978) and other amphipods with marked sexual 
dimorphism (Conlan 1989, 1991). 
 
The reproductive characteristics of C. mutica could however be different in nature and vary 
within and among regions depending on their environmental conditions. Fedotov (1992) studied 
reproduction and population dynamics of C. mutica in Posyet Bay, in the Sea of Japan. Females 
that hatched in spring (May) reached sexual maturity at an average total length of 6 mm in June–
July, around two months after hatching, whereas those hatched in July–August did not reach 
sexual maturity before January–February, around six months after hatching. Juveniles leaving 
their mother measured 1.8 mm in total length. Finally, Fedotov (1992) estimated that egg 
incubation lasted 30–40 days at temperatures varying between 13 and 17ºC and 60 days at a 
temperature varying between 0 and 2ºC. Generally, amphipods grow more slowly, sexual 
maturity occurs later and the length of incubation is longer as the latitude increases or as the 
temperature decreases within a species’ distribution range (Sainte-Marie 1991). 
 
Females of several species of the genus Caprella display maternal care after juveniles hatch (Lim 
and Alexander 1986, Thiel 1997, 2003, Aoki 1999). For the species most studied in this respect, 
i.e. C. decipiens, C. monoceros and C. scaura, juveniles remained on or around their mother for 
up to 26 days following their hatching (Aoki and Kikuchi 1991, Aoki 1997). The maternal care 
period could be necessary for recently hatched juveniles from many caprellid species because 
they are weak and unable to grab onto most substrate types except for their mother. Furthermore, 
in case of danger, the mother can provide spontaneous protection or carry to a shelter its older 
offspring that have remained near her (Aoki 1997). Direct development and maternal care likely 
provide a very high survival rate for the progeny. The occurrence of maternal care has not yet 
been demonstrated in C. mutica. According to Aoki (1999), maternal care is not very well 
developed or is non-existent in species from the genus Caprella that produce large juveniles 
(> 1.6 mm in total length after hatching) or that are associated to biogenic structures that provide 
protection to juveniles, such as branching hydrozoans. 
 

6.2 POPULATION DYNAMICS 
 
In the natural habitat of C. mutica in the Sea of Japan, there are apparently two generations per 
year providing for two reproductive periods per year, one in the spring, from March to May, and 
the other in the summer, from June to July. Juveniles appearing in May would be ready to spawn 
in June or July and those appearing at the end of summer likely hibernate, ensuring the renewal 
of the population the following spring (Fedotov 1992). Observations made on C. mutica in 
Cascapedia Bay (Chaleurs Bay, Quebec) also suggest the occurrence of two caprellid generations 
per year (B. Sainte-Marie and C. Turcotte, unpublished data). The fact that C. mutica have more 
than one generation per year increases its demographic growth potential. In Scotland, where the 
temperature is milder, berried females were reported throughout the year (K.J. Willis, Scottish 
Association for Marine Science, Dunstaffnage Marine Laboratory, Oban, UK, pers. comm.). 
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In the Sea of Japan and in Scotland, seasonal abundance fluctuations of C. mutica appear to 
follow the annual primary production cycles (Fedotov 1992, Ashton 2006). In both cases, the 
population reaches an abundance peak in August–September and declines during the winter. The 
study by Buschbaum and Gutow (2005) conducted in the North Sea showed that C. mutica 
individuals measuring more than 10 mm in total length are almost absent from mid-November 
on, which indicates that the adults die after their last brood in late fall. This type of life cycle is 
typical for amphipods in temperate regions (Bynum 1978). 
 
The density of C. mutica on artificial structures can be very high, but the density observed in 
Cascapedia Bay (Quebec) exceeds all previously published values. In particular, densities 
measured on mussel spat collectors in Cascapedia Bay were considerably higher than those 
reported in the natural C. mutica habitat in the Sea of Japan (see Fedotov 1992). In October 2005 
for example, an average of 2,344 individuals per 10 linear cm of collector was observed in 
Cascapedia Bay, which is equivalent to 468,800 individuals per m2 (B. Sainte-Marie and C. 
Turcotte, pers. obs.). The density reported that is closest to this value was in Dunstaffnage in 
Scotland by Ashton (2006) on plastic panels installed near artificial structures, such as marinas 
and pontoons, and totalled 319,000 individuals per m2. In comparison, the maximum density of 
C. mutica in its natural habitat is 1,220 or 2,600 individuals per m2 depending on the location 
(Fedotov 1992, Vassilenko 2006). 
 

 

7.0 IMPACTS FROM THE INTRODUCTION OF THE JAPANESE 

SKELETON SHRIMP 
 
Despite the introduction of C. mutica in several countries, few direct or indirect impacts have 
been reported. C. mutica population dynamics suggest that its impact is most likely to be felt 
during the summer because of its high abundance (Ashton 2006; B. Sainte-Marie and C. 
Turcotte, pers. obs.). Mussel farmers from Scotland and Quebec have reported a decrease in 
Mytilus spp. spat collection and growth since the appearance of C. mutica (Ashton 2006, B. 
Sainte-Marie and C. Turcotte, pers. obs.). A causal relationship could not be confirmed in 
Scotland (Ashton 2006). However, field and laboratory work conducted in Quebec confirmed 
there was a negative effect of C. mutica on mussel spat. The underlying mechanisms were 
documented and mitigation measures were recommended (B. Sainte-Marie and C. Turcotte, pers. 
obs.). According to Ashton (2006), the best period for attempting to control C. mutica 
populations is in late fall or in winter, following the intense reproduction period and when 
population abundance is at its lowest. 
 
The potential effects on the food chain structure and on the upper trophic levels represent a major 
concern regarding the introduction of an exotic species in an ecosystem (Grosholz 2002). The 
introduction of C. mutica in California led to a noticeable change in the diet of the fish Oxylebius 
pictus on artificial reefs where this caprellid was abundant compared to the neighbouring natural 
reefs where it was not (Page et al. 2007). The transfer of predation effort from a native species 
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towards a more abundant and available invasive species can have significant consequences on 
the predator which may be advantaged or disadvantaged depending on the circumstances (Page 
et al. 2007). One of the advantages could be a high abundance of food, whereas one of the 
disadvantages could be that the invasive species has a lower nutritional value than the native 
prey. The fatty acids in C. mutica, described by Kawashima et al. (1999), appear however to 
make it a quality food for fish. It should be noted however that Takeuchi et al. (2001) noticed a 
sizeable bioaccumulation of the contaminant butyltin in Caprella spp. and so, by the way, this 
genus could be an excellent bio-indicator of pollution. 
 
The introduction and development of C. mutica populations could however have other 
consequences on the native food web. C. mutica can no doubt represent an added food source for 
certain micro- or macro-predators and could improve their condition, but its abundance could 
also decrease the diversity and abundance of native invertebrate species, at least on artificial 
structures (Page et al. 2007). In its exotic distribution range, C. mutica does not appear to 
colonize natural substrates (see above). It is therefore difficult to establish the potential effects of 
C. mutica on natural ecosystems. However, a laboratory study demonstrated the aggressive 
nature of C. mutica towards a caprellid species that is native to eastern Canada, C. linearis, and 
its ability to exclude and kill it. At high densities, C. mutica could entirely exclude C. linearis 
from habitats, whether they had shelters or not (Shucksmith et al. 2009). 
 

 

8.0 CONCLUSION 
 
Caprella mutica appears to be well established in certain marine parts of Canada and is 
extending its range. Van der Velde et al. (2000) determined a list of characteristics that make a 
crustacean an effective invader. The following are a few of those characteristics that well 
describe C. mutica: 
 

- Abundant and widely distributed in its home range, 
- High genetic diversity in its home range, 
- Tolerant to a wide range of environmental conditions, 
- Diversified (opportunistic) diet, 
- Commensal with human activities. 

 
Other favourable characteristics identified by Van der Velde et al. (2000) determine a high biotic 
potential (“r” type strategy) and also characterize C. mutica: 
 

- Short period between generations, 
- Rapid growth, 
- Early sexual maturity, 
- High reproductive capacity. 
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However, these reproductive characteristics are very common among amphipods (Sainte-Marie 
1991) and in particular among caprellid species sympatric to C. mutica in its home distribution 
range. The fact that none of these other of caprellid species has been a successful invader, except 
perhaps for C. acanthogaster (see Hines and Ruiz 2000, Guerra-García and Takeuchi 2004, 
Lewis et al. 2006), suggests that the biotic potential alone cannot explain the establishment and 
expansion of C. mutica in North America and Europe. For gammaridean amphipods, Devin and 
Beisel (2007) found that tolerance to a wide range of environmental conditions – specifically a 
euryhaline character – was one of the important factors for explaining a species’ potential for 
invading freshwater or brackish-water environments. Nevertheless, these authors, just as 
Grabowski et al. (2007), concluded that it is the combination of several characteristics that 
determines the success of an invasive amphipod. 
 
The fact that C. mutica is only or almost only found on artificial structures in its exotic 
distribution range is intriguing, considering its biotic potential and its high dispersal capacity and 
the fact that it has been established in several North American and European locations for over 
10–20 years. In comparison, the other amphipod invaders appear to establish themselves rather 
quickly in the natural environment and can cause severe damage to the ecosystem (e.g. Van der 
Velde et al. 2000, Devin and Beisel 2007, Bollache et al. 2008). The close relationship between 
C. mutica and artificial structures, should it continue, could suggest that the factor “commensal 
with human activities” is particularly important, both for their initial introduction and for the 
development of subsequent populations. The occurrence of C. mutica on rearing structures is 
likely due to the easy access of a constant and abundant source of organic particulate matter 
(plankton, feed or feces). Even though C. mutica does not appear to have caused noticeable 
damage to date in the natural ecosystems, it is certain that, as with all invasive species, its 
introduction represents a potential threat to biodiversity and economic activities. 
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