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Fig. 1. Loxo3 primer specifcity. PCR was conducted on L. texanus-
infected C. sapidus, L. texanus externa, and the sessile barnacle Balanus 
eburneus. PCR was conducted in the presence of the general primer pair 
(HI and 329) (lanes 1-3) or the L. texanus species-specifc primer pair (lanes 
4-6). [lanes 1 & 4 - B. eburneus DNA, lanes 2 & 5 - DNA from the cheliped 
of an infected crab, and lanes 3 & 6 - the externa of a parasitized crab 
(parasite tissue).] 

results below), we developed a second approach to determine the presence 
of L. texanus DNA that would help to avoid this problem. We used all 18S 
sequences previously downloaded from GenBank (see above) to screen for 
restriction sites specifc to L. texanus. We did this using CLC Combined 
Workbench 2 (CLC Bio, Cambridge, MA, USA), which screens the 
REBASE database for all the restriction enzymes with cut sites in the pro-
vided sequences. We edited the GenBank sequences to include only the 
fragments that would be generated by the universal 18S crustacean primers 
HI and 329 of Spears et al. (1994). The enzyme screen identifed TaaI 
(Fermentas International Inc., Glen Burnie, MD, USA) as one of several 
enzymes that had a RFLP pattern specifc to L. texanus. The enzyme was 
used according to the manufacturer’s recommendations and digestion 
products were separated using 1.5% agarose gel electrophoresis. Fragment 
patterns were compared among samples. 

Effect of Crab Size on Infection Success 

Juvenile C. sapidus (carapace width 10.1-56.3 mm) were collected at 
Airport Marsh, Dauphin Island, AL. Carapace width measurements were 
recorded for parasitized crabs obtained over a period of fve years from 
1999 to 2004. Crabs with externae that were about to release larvae could 
be recognized by their dark brown mantle cavity and were isolated in 
separate, aerated 19 L buckets of fltered seawater (25 ppt). The larvae are 
non-feeding and were maintained in aerated buckets until the cypris stage 
was reached (O’Brien, 1999). 

Crabs were exposed to parasites by placing them in 10 L of seawater 
containing an undetermined number of cypris larvae in aerated 75 L aquaria 
for three days. The cuticle of each crab was then examined for signs of 
larval settlement. Only individuals with at least one visible kentrogon were 
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Fig. 5. Representation of the external and internal features of the 
rhizocephalan, Sacculina carcini, showing the root system of the parasitic 
barnacle extending into the periopods of the host crab, Carcinus maenas 
from Boas (1920, p. 302). 

This suggests that smaller size at parasitic anecdysis is 
infuenced more by the initial success of the infection rather 
than subsequent factors such as predation that affect host 
survival. The lack of successful infection of larger juvenile 
crabs and the overall low rates of infection following pen-
etration by the stylet of the kentrogon larvae (as well as low 
infection rates seen in feld populations) suggests that the 
host crab may be able to mount some type of immune 
response against the parasite during the initial stages of 
infection. The fact that successful infection by rhizocepha-
lans involves more than mere access to hosts is reinforced 
by data from Ritchie and Høeg (1981) who reported that 
over 75% of a group of hosts (n ¼ 210) did not become 
infected following exposure to infective larvae, even though 
the vulnerability of the potential hosts had been increased by 
removal of their cleaning appendages. 

Permeation of the crab host by the mature parasite is 



226 JOURNAL OF CRUSTACEAN BIOLOGY, VOL. 28, NO. 2, 2008 

commercial trapping may increase the relative abundance 
of parasitized hosts, a situation that may increase the 
deleterious impact of the parasite on future yields (Kuris 
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