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CONTROLWD 	REARING OF DUNGENESS CRAB LARVAE AND THE INFLUENCE CJ? 

ENVIRONMENTAL CONDITIONS ON THEIR SURVIVAL 


INTRODUCTION 

Culture methods for Dungeness crab larvae and the effeots of temperature 

and salinity on larval survival and growth were covered in previous progress 

reports (Reed, 1966 and 1967). This report covers studies conduoted from 

July 1,1967, through June 30, 196~to determine the effects of various 

laboratory diets and diet oonoentrations on survival and growth of Dungeness 

orab larvae. 

MATERIALS .AND ME.THODS 

All rearing was oonduoted in Erlenmeyer flasks plaoed in a oonstant 

temperature bath (11 C, :t9.5 C). Salt water was filtered, treated with ultra­

violet light and adjusted to 300/00 (±P.50/00) with distilled water from a 

glass-lined still. Larvae were exposed to 16 hours of fluorescent light eaoh 

day. Salt water was changed, larvae were fed and data were recorded three times 

a week. 

Several organisms were oultured and one was ground u.p for diet study 

foods (Table 1). Small Utah brine shrimp were hatched by 24 hours a.t 27 C p..nd 

were immediately fed to orab larvae held in 11 C water. The lower temperature 

delayed molting to the larger seoond nauplius for at le~st 24 hours. Large 

Utah brine shrimp nauplii were obtajned by hatohing eggs in 21 C salt water 

with sa.linities above 300/00 and were cultured for an additiol~ 18 hours at 

21 C after hatching to obtain the seoond nauplius. San Franoisoo brine shrimp 

oulture was identical to small Utah brine shrimp oulture. Barnaole nauplii 

were oolleoted from gravid adults and held for 24 hours at 11 C and 300/00 

before they were used for food. MUssel larvae were obtained for food by using 



Table 1. Size of Dungeness orab larvae and food items used in diet studies 

Speoies 

Dungeness crab (Cancer magister) larvae 

Utah brine shrimp (Artemia salina) lJAUplii-large 

,. Utah brine shrimp (Artemia salina) nauplii-small 

San Francisoo brine shrimp (Artemia salina) 

Barnaole (Balamus glandula) nauplii 

Bay IJlt!.seel (IiyliluB edulis) larvae 

Prepared diet, ground basket oockles (Clinogardil:llt nutalli) 

Size 
range 

2.0-2.3 1IlT.D 

466-891 u 

421-524 u 

365-454 u 

354-445 u 

86-l0G u 

155-354 u 

Average 
size 

2.1 nun 

761 u 

479 u 

405 u 

417 u 

95 u 

Remarks 

First zoea, tip of dorsal 
to tip of rostral spine 
Body length 

Body length 

Body length 

Body length 

Greatest diameter 

Soreened for size 

•
l\) 
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0.03 MKCL to induoe adults to spawn, gametes were then fertilized and emb~os 

were ou1tured to the shell stage. Basket oockles were ground up with a blender. 

Partioles that passed through a 354 u soreen and were retained by a 155 u soreen 

were fed to orab larvae immediately. 

Desired oonoentrations of food organisms were achieved by oounting all 

organisms in five 2 ml. samples of a oult"lre (Figure 1). Conoentrations were 

volumetrically adjusted to desired levels based on thE average of the five 

samples. 

RESULTS 

A study of different diet types was undertaken to determine the best 

ft10d organism (or organisms) for laboratory rearing of Dungeness orab zoea 

(Figure 2). Crab larvae were fed more food than they oould oonsume between 

feedings. Food oonoentrations were uniform on any ona day but va~ied from one 

feeding to the next. Zoeal oono~ntrations were 15 per 400 mls. of rearing 

water. Five single organism diets and six oombination diets were studied 

(Figure 3). A oontrol group of unfed zoea was maintained to provide a 

referenoe point for the different diets. 

All zoea in the oontrol group di6d by the fourteenth day. A diet of 

small Utah brine shrimp resulted in 100% survival after 24 days of rearing. 

Furthermore, any oombination diet oontaining small Utah brine shrimp 

resulted in good survival (64 to 91%). Large Utah brine shrimp resulted in 

poorer survival (31%). No other single or combination diet oompared favvrably 

with ~ of the above brine shrimp groups. The faot tl~t zoea fed barnaoles 

did not survive for the duration of the study is ~erplexing. Previous work 

with barnaoles resulted in 68 to 8&.% survival through zoeal development (over 

80 days at 10 C). The oonoentration of barnaoles was suspeote~ to be lower 

than that for previous work. 
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A study was oonduoted to determine the best oonoentration of brine 

shrimp to feed Dungeness orab zoea and to define the effeots of oonoentration 

on survival and growth. Ba.r:na.oles were not included in the study because 

gravid adults were not available. Biologists have reoently reported inconsis­

tent results for other anirna,ls reared with Utah brine shrimp. Therefore, Utah 

and San Francisoo brine shrimp were tested at uniform food oonoentrations of 

1 per IDl. of rearing water as food for Dungeness crab zoea (Figure 4). San 

Franoisco brine shrimp were also tested as zoeal food at oonoentrations of 10 

and 20 per IDl. An unfed group was ma.1ntained as a control for oomparison with 

the diet groups. The zoeal concentration was 5 per 200 IDls of rearing water. 

All zoea in the control group were dead by the twelfth day. After 

38 days of rearine; survival of zoea fed San Franoisco brine shrimp was better 

(4&/0) than survival of zoea fed Utah brine shrimp (7%) with identioal f.)od 

concentrations. The best survival (63%) occurred when zoea were fed San 

Francisco brine shrimp at a concentration of 10 per IDl. Survival at a concen­

tration of 20 per IDl. was poor (m~). 

Growth was notioeably better for San Francisoo than Utah brine shrimp 

(Figure 4). Holting of second zoea was earlier for zoea fed San }'ra.ncisoo 

brine shrimp. There was no molting of third zoea fed Utah brine shrimp. 

The time span of molting for three zoea stages was not much different at 

various concentrations of the San Franoisoo brine shrimp diet. However, at a 

San Franoisco brine shrimp ooncentration of 10 per IDl. the preponderance of 

molting of any stage ooourred on a singl~ day. 

~lelve days after the inception of the diet ooncentration study, zoea 

appeared to have a number of attached objects on their exoskeletons (Figure 4). 

A detailed examination of an exuvae (molted exoskeleton) disolosed the presence 

of an ecto-oommensal protozoan (Figure 5 and 6). Thin organism was presumed 
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to belong to the marine segment o£ the genera Vorticella based upon possession 

o£ a contractile stalk. During the course o£ the study, 9<Yl~ o£ the rearing 

£lasks contained zoea with attached V)rti~el~a. Same mortality was caused 

by the presence o£ large numbers o£ Vortioella on zoea. This nuisance was lost 

entirely when zoea molting occurred but, in spite o£ aseptic toohniques to 

eliminate it, generally reappeared be£ore the next molt. The incidence o£ 

Vorticella seemed to be lower when most zoeal molting occurred on the same 

day or within a short time period. Because salt water was £iltered and 

sterilized with ultrav-lolet light Vorticella was suspeoted to have originated 

£rom the egg mass o£ the £emale parent. This is the £irst time in ten rearing 

attempts this eoto-oommensal has been observed. 

DISCUSSION 

Criteria £or seleoting a suitable £ood organi~m £or Dungeness orab 

larvae are: high zoea survival potential, uni£orm zoeal growth potential, ease 

o£ handling the £ood organism, and availability o£ the £ood organism. The 

brine shrimp is well suited as a £ood organism £or Dungeness c:ab l~e as it 

~eets all o£ the above requisites. Di££erenoes in survival and growth were 

apparent between San Franoisoo and Utah shrimp £avoring t~ £ormer organism. 

This £aot and reported inoonsistent results with Utah brine shrimp suggest 

San :i!'ranoisoo brine shrimp are better £or rearing Dungeness orab zoea. A 

£ood ooncentration o£ 10 per mI. resulted in the best zoeal survival and 

growth. 
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