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Chapter 5. Nutrition 
5.1 Nutritional Requirements 

A formal nutrition program is recommended to meet the 
nutritional and behavioral needs of all jellyfish (AZA Accreditation 
Standard 2.6.2). Diets should be developed using the 
recommendations of nutritionists, the Nutrition Scientific Advisory 
Group (NAG) feeding guidelines (http://www.aza.org/nutrition-
advisory-group/), and veterinarians as well as AZA Taxon 
Advisory Groups (TAGs), and Species Survival Plan® (SSP) 
Programs. Diet formulation criteria should address the animal’s nutritional needs, feeding ecology, as well 
as individual and natural histories to ensure that species-specific feeding patterns and behaviors are 
stimulated.  
 In their planktonic environment, sea jellies are opportunistic in their feeding habits. They can and do 
feed 24 hours a day in the wild. Most sea jellies feed on smaller zooplankton. They can grow very fast in 
the wild. Some sea jellies get most of their nutrition from symbiotic phytoplankton that inhabits their 
epidermal tissues called zooxanthellae (Hofmann & Kremer, 1981; Rahat & Adan, 1980). For those 
jellies, lights with proper wavelengths are critical to keeping them healthy in public displays (see Chapter 
1.2). For one of the best overviews on sea jelly nutrition in aquarium settings, please refer to How to Keep 
Jellyfish in Aquariums by Chad Widmer. Chad includes recommended food for many species of sea jellies 
commonly displayed in public aquariums and zoos. 
 Although virtually all sea jellies are carnivorous, there are a variety of foods that have been found to 
work well for culture and display depending upon species. Also, the various life stages of sea jelly 
development need to be fed food of appropriate size and type. 
 The scientific literature includes little information on species specific nutrient requirements, but there 
are some scientific papers that have investigated nutritional composition of enrichments/supplements and 
potential prey items (Sullivan et al., 1994; Sullivan et al., 1997; Yamamoto, 1996; Bamstedt et al., 2001), 
metabolic rates which can dictate feeding requirements (Larson, 1987; Schneider, 1989; Bailey et al., 
1995), stomach contents (Graham & Kroutil, 2001; Ishii & Tanaka, 2001) and digestion times (Heeger & 
Miller, 1987; Titleman & Hansson, 2006).   
 Aquarists have come up with a variety of live and frozen food that have allowed the culture of the 
many species of jellies commonly exhibited in aquariums. The basic food types include: 

x Rotifers 
x Artemia (brine shrimp) nauplii  
x Mysids 
x Krill (euphausiid shrimp) 
x Blood worms 
x Blended fish  
x Fish eggs 
x Larval fish 
x Wild plankton 
x Other jellies (commonly moon jellies, chopped to appropriate size.) 

 

 All carnivorous sea jellies are planktivores (i.e., they eat plankton) and some are also medusavores 
(i.e., they eat other jellies). Some medusavores will not grow unless they are fed other jellies. The most 
commonly used jelly to feed medusavore jellies held in public aquariums is moon jellies (Aurelia sp.). 
There are a few studies that have investigated the nutritional value of moon jellies (Rackmil et al., 2009; 
Fukuda & Naganuma, 2001; Martinussen & Bamstedt, 1999; Hansson, 1997). For this reason, aquarists 
that want to display medusavore jellies should have a ready supply of moon jellies to use as food. 
Medusavore jellies include the genera: Chrysaora, Cyanea and Phacellophora. 
 The hydrozoan sea jellies are almost all small (1-5mm) and planktivorous. They are fed enriched 
rotifers, enriched Artemia nauplii, and wild plankton. One common hydrozoan sea jelly in public displays 
is the crystal jelly Aequorea victoria. In order for the crystal jelly to display its bioluminescence it needs to 
be fed food that has the light emitting compound luciferin (Haddock et al., 2001). 

AZA Accreditation Standard 
 

(2.6.2) A formal nutrition program is 
recommended to meet the behavioral and 
nutritional needs of all species and 
specimens within the collection. 
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The polyp stages of sea jellies are very small (0.2–1.0 cm tall) and they have very small mouths. The 
preferred foods for polyps are rotifers with occasional enriched Artemia nauplii. Many of the medusavore 
sea jelly polyps will not grow without being fed finely diced pieces of moon jellies (Hiromi et al., 1995).  
 The idea behind enrichment is to gut load rotifers and Artemia nauplii so the metabolized and stored 
food (mostly lipids or fats) can be consumed by the jelly polyp, ehphyra or medusa. Without enrichment 
there is very little nutritional value in rotifers and Artemia nauplii. The most common enrichment media 
include live phytoplankton (various species like Isochrysis and Nannochloropsis) and commercially 
available media (e.g., Algamac 3050 from Aquafauna or  Selco from INVE).  
 When hatching Artemia nauplii, it can be difficult to separate them from the waste cyst material. The 
cyst capsule pieces can be eaten by jellies, but have no nutritional value. The separation process can be 
eliminated by subjecting the cysts to a decapsulation process. By decapsulating the cysts, the hard 
outside covering of the cyst is dissolved. The decapsulated nauplii can be refrigerated for about a month 
or more and still hatch. Once hatched, the nauplii are put into seawater spiked with the enrichment media. 
The nauplii are allowed to feed for about 24-hours. They are then rinsed and fed out. The nutritional value 
of the nauplii diminishes the longer they are out of the enrichment media, as they use the stored food for 
their own growth and development. 
 
5.2 Diets 

The formulation, preparation, and delivery of all diets must be 
of a quality and quantity suitable to meet the animal’s 
psychological and behavioral needs (AZA Accreditation Standard 
2.6.3). Food should be purchased from reliable, sustainable and 
well-managed sources. The nutritional analysis of the food should 
be regularly tested and recorded.  
 Many institutions have fine-tuned their nutritional requirements 
based upon the response seen in the jellies they keep. Jellies are 
opportunistic feeders. They catch small prey items on their 
tentacles either by stinging the prey or the prey being caught up in 
the discharged nematocyst. In general, jellies need to be fed at 
least every other day, but most aquariums feed them every day since in the wild they are attempting to 
feed 24-hours a day. Some feed their jellies twice a day or more.  
 Jellies are fed multiple food sources depending upon the species. Moon jellies can be kept by just 
feeding them Artemia nauplii. For best results most institutions enrich the Artemia nauplii with various 
media. The most commonly used is Super Selco or algal paste (Nannochloropsis). Some jellies are 
medusavores in that they eat other jellies. Medusavores are often fed smaller, whole or cut up pieces of 
moon jellies (Aurelia sp.). 
 Regulations on storage and thawing of seafood also apply to organisms used for jelly diets. 

Food preparation must be performed in accordance with all relevant federal, state, or local regulations 
(AZA Accreditation Standard 2.6.1). Meat processed on site must be processed following all USDA 
standards. The appropriate hazard analysis and critical control 
points (HACCP) food safety protocols for the diet ingredients, diet 
preparation, and diet administration should be established for the 
taxa or species specified. Diet preparation staff should remain 
current on food recalls, updates, and regulations per USDA/FDA. 
Remove food within a maximum of 24 hours of being offered 
unless state or federal regulations specify otherwise and dispose 
of per USDA guidelines.  

If browse plants are used within the animal’s diet or for 
enrichment, all plants must be identified and assessed for safety. 
The responsibility for approval of plants and oversight of the 
program should be assigned to at least one qualified individual 
(AZA Accreditation Standard 2.6.4). The program should identify if the plants have been treated with any 
chemicals or near any point sources of pollution and if the plants are safe for the jellyfish. If animals have 
access to plants in and around their exhibits, there should be a staff member responsible for ensuring that 
toxic plants are not available. 
 

AZA Accreditation Standard 
 

(2.6.3) Animal diets must be of a quality 
and quantity suitable for each animal’s 
nutritional and psychological needs. Diet 
formulations and records of analysis of 
appropriate feed items should be 
maintained and may be examined by the 
Visiting Committee. Animal food, 
especially seafood products, should be 
purchased from reliable sources that are 
sustainable and/or well managed. 

AZA Accreditation Standard 
 

(2.6.1) Animal food preparations must 
meet all local, state/provincial, and federal 
regulations. 

AZA Accreditation Standard 
 

(2.6.4) The institution should assign at 
least one person to oversee appropriate 
browse material for the collection. 
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5.3 Nutritional Evaluations 
 The health of jellies is determined by observations compared to the condition seen in the wild. Some 
of the abnormalities to look out for are bell flattening, or bell deformities such as curling of the margin, bell 
everting, flaccid oral arms, pitted bells, holes through the bell, belling abnormally, or sloughing off of 
exumbrellar surface. 
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 There have been attempts at cryopreservation of gametes of jellies with varying results. More work on 
this would be beneficial. Jellies are not reliably available from natural sources so robust in-vitro and 
culturing efforts would ensure jellies to be available to aquariums and zoos for exhibits.  

 
7.3 Pregnancy and Parturition  

It is extremely important to understand the physiological and behavioral changes that occur 
throughout an animal’s pregnancy. Jellies do not reproduce in a way that is relevant to parturition 
approaches. 

 
7.4 Birthing Facilities  

As parturition approaches, animal care staff should ensure that the mother is comfortable in the area 
where the birth will take place, and that this area is “baby-proofed.” Jellies do not reproduce in a way that 
is relevant to parturition approaches. 
 
7.5 Assisted Rearing 

Although mothers may successfully give birth, there are times when they are not able to properly care 
for their offspring, both in the wild and in ex-situ populations. Fortunately, animal care staff in AZA-
accredited institutions are able to assist with the rearing of these offspring if necessary. Jelly females do 
not rear their young. 

 
7. 6 Contraception 

Many animals cared for in AZA-accredited institutions breed so successfully that contraception 
techniques are implemented to ensure that the population remains at a healthy size. 
 Most jellies produce massive numbers of both scyphistomae (polyps) and ephyrae (larval medusae). 
Those scyphistomae not used in culturing are typically considered fouling organisms and are cleaned 
from containers or aquaria. Successfully raising ephyrae to adult medusae is very difficult so efforts are 
usually focused on a relatively few of the ephyrae released. Surplus ephyrae are considered for sharing 
with other institutions or for food for medusavore jellies. 



Jellyfish Care Manual  

Association of Zoos and Aquariums 54 

References 
 
Abe, Y., & Hisada, M. (1969). On a new rearing method of common jellyfish, Aurelia aurita. Bulletin of the 

Marine Biological Station of Asamushi, 13(3), 205–209. 
Arai, M. N. (1988). Interactions of fish and pelagic coelenterates. Canadian Journal of Zoology, 66, 1913–

1927. 
Arai, M. N. (1997). A Functional Biology of Scyphozoa. London: Chapman and Hall.  
Bailey, T.G., Youngbluth M.J.  and Owen G.P. (1995). Chemical composition and metabolic rates of 

gelatinous zooplankton from midwater and benthis boundary layer environments off Cape Hatteras, 
North Carolina, USA. Marine Ecology Progress Series. 122, 1-3:121:134. 

 
Bamstedt U., Wild B. and Martinussen M.B. (2001). Significance of food type for growth of ephyrae 

Aurelia aurita. Marine Biology, 139, 641-650. 
 

Barnes, R. D. (1974). Invertebrate Zoology. (3rd ed.). Philadelphia, PA: W. B. Saunders Company. 
Bitgood, S., Patterson, D., & Benefield, A. (1986). Understanding your visitors: ten factors that influence 

visitor behavior. Annual Proceedings of the American Association of Zoological Parks and Aquariums 
726–743. 

Bitgood, S., Patterson, D., & Benefield, A. (1988). Exhibit design and visitor behavior. Environment and 
Behavior, 20(4), 474–491. 

Black, R. E., Enright R. T., & Sung, L. (1976). Activation of the dormant podocyst of Chrysaora 
quinquecirrha (Scyphozoa) by removal of the cyst covering. Journal of Experimental Zoology, 197(3) 
403–413. 

Bolton, T. F., & Graham, W. M. (2004). Morphological variation among populations of an invasive jellyfish. 
Marine Ecology Progress Series, 278, 125–139. 

Brewer, R. H. (1976). Larval settling behavior in Cyanea capillata (Cnidaria: Scyphozoa). Biological 
Bulletin, 150(2), 183–199. 

Brewer, R. H. (1984). The influence of the orientation, roughness, and wettability of solid surfaces on the 
behavior and attachment of planulae of Cyanea capillata (Cnidaria: Scyphozoa). Biological Bulletin, 
166(1),11–21. 

Brewer, R. H. (1989). The annual pattern of feeding, growth andsexual reproduction in Cyanea capillata 
(Cnidaria, Scyphozoa) in the Niantic River estuary, Connecticut. Biological Bulletin, 176(3), 272–281. 

Brusca, R. C., & Brusca, G. J. (1990). Invertebrates. Sunderland, MD: Sinauer Associates. 
Bumann, D., & Puls, G. (1996). Infestation with larvae of the sea anemone Edwardsia lineate affects 

nutrition and growth of the ctenophore Mnemiopsis leidyi. Parasitology, 113, 123–128. 

Burnett, J. W. & Clayton, G. J. (1986). Pharmacological effects of various venoms on cutaneous capillary 
leakage. Toxicon, 6(24), 614–617. 

Cairns, S. D., Calder, D. R., Brinkmann-Voss A., Castro, C. B., Fautin, D. G., Pugh, P. R., Mills, C. E., 
Jaap, W. C., Arai, M. N., Haddock, S. H. D., & Opresko, D. M. (2002). Common and Scientific Names 
of Aquatic Invertebrates from the United States and Canada: Cnidaria and Ctenophora, (2nd ed.), 
American Fisheries Society Publication 28. American Fisheries Society, Bethesda, Maryland, 

Calder, D. R. (1982). Life history of the cannonball jellyfish, Stomolophus meleagris L. Aggassiz, 1860 
(Scyphozoa: Rhizostomida). Biological Bulletin, 162(2), 149–162. 

Cargo, D. G., & Schultz L. P. (1966). Notes on the biology of the sea nettle Chrysaora quinquecirrha in 
Chesapeake Bay. Chesapeake Science, 7, 95–100. 

Cargo, D. G. (1979). Observations on the settling behavior of planular larvae of Chrysaora quinquecirrha. 
International Journal of Invertebrate Reproduction, 1, 279–287. 



Jellyfish Care Manual  

Association of Zoos and Aquariums 55 

Chapman, D. M. (1968). Structure, histochemistry and formation of the podocyst and cuticle of Aurelia 
aurita. Journal of the Marine Biological Association of the United Kingdom, 48,187–208. 

Child, C. A., & Harbison, G. R. (1986). A parasitic association between a pycnogonid and a 
scyphomedusa in midwater. Journal of the Marine Biological Association of the U.K., 66,113–117. 

Churchman, D. (1985). How and what do recreational visitors learn at zoos? Annual Proceedings of the 
American Association of Zoological Parks and Aquariums.160–167. 

Conway, W. (1995). Wild and zoo animal interactive management and habitat conservation. Biodiversity 
and Conservation, 4, 573–594. 

Cornelius, P. F. S. (1997). Keys to the genera of cubumedusae and scyphomedusae (Cnidaria). In J. C. 
den Hartog, (Ed.), Proceedings of the 6th International Conference on Coelenterate Biology, 1995, 
Nationaal Natuurhistorisch Musuem, Leiden, 109–122. 

Crossley S.M.G., George A.L., and  Keller C.J. (2009) A Method for Eradicating Amphipod Parasites 
(Hyperiidae) from Host Jellyfish, Chrysaora fuscescens (Brandt, 1835), in a Closed Recirculating 
System. Journal of Zoo and Wildlife Medicine  40(1),174-180. 

Crowell, S. (1976). An Edwardsiid larva parasitic in Mnemiopsis. G.O. Mackie, (Ed). Coelenterate Ecology 
and Behavior (247–250). New York, NY: Plenum Press. 

Davison, V. M., McMahon, L., Skinner, T. L., Horton, C. M., & Parks, B. J. (1993). Animals as actors: take 
2. Annual Proceedings of the American Association of Zoological Parks and Aquariums, 150–155. 

Dawson, M. N. (2003). Macro-morphological variation among cryptic species of moon jellyfish Aurelia 
(Cnidaria, Scyphozoa). Marine Biology, 2, 369–379. 

Dawson, M. N., & Jacobs, D. K. (2001). Molecular evidence for cryptic species of Aurelia aurita (Cnidaria, 
Scyphozoa). Biological Bulletin, 200(1), 92–96. 

Dawson, M. N., Gupta A. S., & England M. H. (2005). Coupled biophysical global ocean model and 
molecular genetic analyses identify multiple introductions of cryptogenic species. Proceedings of the 
National Academy of Sciences of the United States of America, 102(34),11968–11973. 

Dolmer, P., & Svane I. (1993). Settlement patterns of the scyphozoan Cyanea capillata (L.) planula: 
Effects of established scyphistomae and water flow. Ophelia, 38(2), 117–126. 

Doty, M. S. (1961). Acanthophora, A possible invader of the marine flora of Hawaii. Pacific Science 15(4), 
547–552. 

Freeman, K.S., Lewbart. G.A., Robarge, W.P., Harms, C.A., McHugh Law, J., & Stoskopf, M.K. (2009). 
Characterization of eversion syndrome in captive Scyphomedusa jellyfish. American Journal of 
Veterinary Research 70(9), 1087-1093. 

 

Fukuda, Y. and Naganuma, T. (2001). Potential dietary affects on the fatty acid composition of the 
common jellyfish Aurelia aurita. Marine Biology 138, 1029-1035. 

 

Gershwin, L. (2001). Systematics and biogeography of the jellyfish Aurelia aurita (Cnidaria: Scyphozoa). 
Biological Bulletin, 201(1), 104–119. 

Gershwin, L., & Collins, C. (2002). A preliminary phylogeny of Pelagiidae (Cnidaria, Scyphozoa) with new 
observations of Chrysaora colorata comb. Journal of Natural History, 36, 127–148. 

Graham, W. and Kroutil, R.M. (2001). Size-based prey selectivity and dietary shifts in the jellyfish Aurelia 
aurita. Journal of Plankton Research 23(1), 67-74. 

 

Greve, W. (1968). The “Planktonkreisel”, a new device for culturing zooplankton. Marine Biology,1, 201–
203. 

Greve, W. (1975). The “Meteor Planktonkuvette”: a device for the maintenance of macrozooplankton 
aboard ships. Aquaculture, 7, 77–82. 

Haddock, S.H.D., Rivers, T.J. and Robison, B.H. (2001). Can coelenterates make coelenterazine? Dietary 
requirement for lucifrerin in cnidarians bioluminescence. Proceedings of the National Academy of 
Sciences. 98(20),11148-11151. 



Jellyfish Care Manual  

Association of Zoos and Aquariums 56 

 

Hamner, W. M. (1990). Design developments in the planktonkreisel, a plankton aquarium for ships at sea. 
Journal of Plankton Research, 12(2), 397-402. 

Hansson, L.J. (1997). Capture and digestion of the scyphozoan jellyfish Aurelia aurita by Cyanea capillata 
and prey response to predator contact. Journal of Plankton Research, 19(2),195-208. 

Heeger, T. and H. Miller. 1987. Ultrastructural observations on prey capture and digestion in the 
scyphozoan Aurelia aurita.  Marine Biology, 96, 391-400. 

 

Hofmann, D. K., & Kremer, B. P. (1981). Carbon metabolism and strobilation in Cassiopea andromeda 
(Cnidaria: Schypozoa): Significance of endosymbiotic dinoflagellates. Marine Biology, 65, 25–33. 

Holland, B. S., Dawson, M. N., Crow, G. L., & Hofmann, D. (2004). Global Phylogeography of Cassiopea 
(Scyphozoa, Rhizostomeae): Molecular evidence for cryptic species and multiple invasions of 
Hawiian Islands. Marine Biology, 145(6), 1119–1127. 

Ishii, H. and Tanaka, F. (2001). Food and feeding of Aurelia aurita in Tokyo Bay with an analysis of 
stomach contents and a measurement of digestion times. Hydrobiologia 451:311-320. 

 

Jachowski, R. (1963). Observations on the moon jelly, Aurelia aurita, and the spider crab, Libinia dubia. 
Chesapeake Science, 4(4), 195. 

Johnston, R. J. (1998). Exogenous factors and visitor behavior: a regression analysis of exhibit viewing 
time. Environment and Behavior, 30(3), 322–347. 

Kinne, O. (Ed.). (1980). Diseases of Marine Animals. Vol. 1. New York, NY: John Wiley & Sons. 
Knowlton, N. (2000). Molecular genetic analysis of species boundaries in the sea. Hydrobiologia, 420(1), 

73–90. 
Lange, J., & Kaiser, R. (1995). The maintenance of pelagic jellyfish in the Zoo-Aquarium Berlin. 

International Zoo Yearbook, 34, 59–64. 

Larson, R.J. (1987). Respiration and Carbon Turnover Rates of Medusae from the NE Pacific. 
Comparative Biochemistry and Physiology 87A(1), 93-100. 

Lauckner, G. (1980). Diseases of Cnidaria. O. Kinne, (Ed). Diseases of Marine Animals, 167–237. 
Chichester, UK: John Wiley and Sons. 

Laval, P. (1980). Hyperiid amphipods as crustacean parasites associated with gelatinous zooplankton. 
Oceanography and Marine Biology: an Annual Review, 18, 11–56. 

Lesh-Laurie, G., & Corriel, R. (1973). Scyphistoma regeneration from isolated tentacles in Aurelia aurita. 
Journal of the Marine Biological Association of the United Kingdom, 53, 885–894. 

Light, S. F. (1914). Some Phillipine Schyphomedusae, including two new genera, five new species, and 
one new variety. Phillipine Journal of Science, 9, 195–231. 

Lotan, A., Fishman, L., Loya, Y., & Zlotkin, E. (1995). Delivery of a nematocyst toxin. Nature, 375, 456. 
MacMillen, O. (1994). Zoomobile effectiveness: sixth graders learning vertebrate classification. Annual 

Proceedings of the American Association of Zoological Parks and Aquariums 181–183. 
Martinussen, M.B. and Bamstedt, U. (1999). Nutritional ecology of gelatinous planktonic predators. 

Digestion rate in relation to type and amount of prey. Journal of Experimental Marine Biology and 
Ecology. 232(1):61-84. 

 

Mianzan, H. W., & Cornelius, P. F. S. (1999). Cubomedusae and Scyphomedusae. In D. Boltovskay 
(Ed.), South Atlantic Zooplankton. Leiden: Backhuys Publishers, 513–559. 

Mills, C. E. (2001). Jellyfish blooms: are populations increasing globally in response to changing ocean 
conditions? Hydrobiologia, 451, 55–68. 

Morgan, J. M., & Hodgkinson, M. (1999). The motivation and social orientation of visitors attending a 
contemporary zoological park. Environment and Behavior, 31(2), 227–239. 

Ortiz-Corp’s, E., Cutress C. E., & Cutress, B. M. (1987). Life historyof the coronate scyphozoan Linuche 
unguiculata (Swatz, 1788). Caribbean Journal of Science, 23, 432–443. 



Jellyfish Care Manual  

Association of Zoos and Aquariums 57 

Pages, F. (2000). Biological associations between barnacles and jellyfish with emphasis on the 
ectoparasitism of Alepas pacifica (Lepadomorpha) on Diplulmaris malayensis (Scyphozoa). Journal of 
Natural History, 34, 2045–2056. 

Phillips, P.J., & Levin, N.L. (1973). Cestode larvae from scyphomedusae of the Gulf of Mexico. Bulletin of 
Marine Science, 23(3), 574–584. 

Povey, K. D. (2002). Close encounters: the benefits of using education program animals. Annual 
Proceedings of the Association of Zoos and Aquariums, 117–121. 

Povey, K. D., & Rios, J. (2002). Using interpretive animals to deliver affective messages in zoos. Journal 
of Interpretation Research, 7, 19–28. 

Powell, D. (2001). A Fascination for Fish: Adventures of an Underwater Pioneer. Berkeley, CA: University 
of California Press. 

Purcell, J. E., Graham, W. M. C., & Dumont, H. J. C. (2001). Jellyfish blooms: ecological and societal 
importance. International Conference on Jellyfish Blooms, Proceedings. Hydrobiologia, 451. 

Purcell, J. E., Shin-ichi, U., & Lo, W. T. (2007). Anthropogenic causes of jellyfish blooms and their direct 
consequences for humans: a review. Marine Ecology Progress Series, 350, 153–174. 

Rackmil, M., Messbauer, A., Morgano, M., DeNardo, D. and Dierenfeld, E. (2009). Investigations into the 
nutritional composition of moon jellyfish, Aurelia aurita. Drum and Croaker 40:33-47. 

 

Rahat, M., & Adar, O. (1980). Effect of symbiotic zooxanthellae and temperature on budding in 
Cassiopeia andromeda. Biology Bulletin of Marine Biology of Lab Woods Hole, 159, 394–401. 

Raskoff, K. A., Sommer, F. A., Hamner, W. M., & Cross, K. M. (2003). Collection and culture techniques 
for gelatinous zooplankton. Biological Bulletin, 204, 68–80. 

Schnieder, G. (1989). The common jellyfish Aurelia aurita: standing stock, excretion and nutrient 
regeneration in the Keil Bight, Western Baltic. Marine Biology, 100, 507–514. 

Schuchert, P. (1998). How many Hydrozoan species are there? Zoologische Verhandelingen Leiden, 
323, 31.xii.1998, 209-219. 

Sherwood, K. P., Rallis, S. F., & Stone, J. (1989). Effects of live animals vs. preserved specimens on 
student learning. Zoo Biology, 8, 99–104.  

Sommer, F. (1986). Methods for culture and display of the moonjelly, Aurelia aurita. AAZAPA Regional 
Conference Proceedings. Tacoma, WA: Western Regional Conference. 

Sommer, F.A. (1988). Developmental cycle of Pelagia colorata (Scyphozoa:Pelagiidae). American 
Zoologist, 28(4), 170A. 

Spangenberg, D. B. (1965b). A study of strobilation in Aurelia aurita under controlled conditions. Journal 
of Experimental Zoology, 160,1–10. 

Spaulding, J. G. (1972). The life cycle of Peachia quinquecapitata, an anemone parasitic on medusae 
during the larval development. Biological Bulletin, 143(2), 440–453. 

Sugiura, Y. (1963). On the life history of rhizostome medusae I. Mastigias papua L. Agassiz. Annotated 
Zoology of Japan. 194–202. 

Sullivan, B.K., Garcia, J.R., Klein-MacPhee, G. (1994). Prey selection by the scyphomedusan predator 
Aurelia aurita. Marine Biology 121:335-341. 

Sullivan, B. K., Suchman, C. L., & Costello, J. H. (1997). Mechanics of prey selection by ephyrae of the 
scyphomedusa Aurelia aurita. Marine Biology (Berlin), 130(2), 213–222. 

Theodorides, J. (1989). Parasitology of marine zooplankton. J. H. S. Blaxter, & A. J. Southward (Eds.), 
Advances in Marine Biology, 25, 117–177. London, UK: Academic Press.  

Titleman, J. and Hansson L.J. (2006). Feeding rates of the jellyfish Aurelia aurita on fish larvae. Marine 
Biology 149:297-306. 

 



Jellyfish Care Manual  

Association of Zoos and Aquariums 58 

Towanda, T., & Thuesen, E. V. (2006). Ectosymbiotic behavior of Cancer gracilis and its trophic 
relationships with its host Phacellophora camtschatica and the parasitoid Hyperia medusarum in 
Puget Sound. Marine Ecology Progress Series 315, 221-236. 

Tunberg, B. G., & Reed, S. A. (2004). Mass occurrence of the jellyfish Stomolophus meleagris and an 
associated spider crab Libinia dubia, eastern Florida. Florida Scientist, 67(2), 93–104. 

Uchida,T., & Sugiura, Y. (1978). On the polyp of the scyphomedusa, Sanderia malayensis and its 
reproduction. Journal of the Faculty of Sciences, Hokkaido University (Zoology), 21, 279–286. 

Van Lieshout, J. S., & Martin, V. J. (1992). Development of Planuloid Buds of Cassiopea xamachana 
(Cnidaria: Scyphozoa). Transactions of the American Microscopical Society, 111(2), 89–110. 

Widmer, C. L. (2008). How to Keep Jellyfish in Aquariums: An introductory guide for maintaining healthy 
jellies.  Wheatmark: USA.  

Wolf, R. L., & Tymitz, B. L. (1981). Studying visitor perceptions of zoo environments: a naturalistic view. In 
P.J.S. Olney (Ed.), International Zoo Yearbook (49–53). Dorchester, UK: The Zoological Society of 
London. 

Wrobel, D., & Mills, C. E. (1998). Pacific coast pelagic invertebrates: a guide to the common gelatinous 
animals. Sea Challengers and the Monterey Bay Aquarium. Monterey, CA.  

Yamamoto, T., Hiromi, J., Kinoshita, J., & Kadota, S. (1996). Effect of food condition upon the growth and 
survival in early developmental stages of scyphomedusa, Aurelia aurita. Bulletin of the College of 
Agriculture and Veterinary Medicine Nihon University, 53, 79–82.  

Yerke, R. & Burns, A. (1991). Measuring the impact of animal shows on visitor attitudes. Annual 
Proceedings of the American Association of Zoological Parks and Aquariums 532–534. 

Yerke, R., & Burns, A. (1993). Evaluation of the educational effectiveness of an animal show outreach 
program for schools. Annual Proceedings of the American Association of Zoological Parks and 
Aquariums 366–368. 

  
Additional Resources 
 

Adler, L. and Jarms, G.  (2009). New insights into reproductive traits of scyphozoans: special methods of 
propogation in Sandera malayensis GOETTE, 1886 (Pelagiidae, Semaeostomeae) enable 
establishing a new classification of asexual reproduction in the class Scyphozoa. Marine Biology, 
156(7), 1411-1420. 

Balcer, L. J., & Black R. E. (1991). Budding and strobilation in Aurelia (Scyphozoa, Cnidaria): Functional 
requirement and spatial patterns of nucleic acid synthesis. Development Genes and Evolution. 
200(1), 45–50. 

Båmstedt, U., Ishii, H., & Martinussen, M. B. (1997). Is the scyphomedusa Cyanea capillata (L.) 
dependent on gelatinous prey for its early development? Sarsia, 82, 269–273. 

Bamstedt, U., Lane, J., & Martinussen, M. B. (1999). Bioenergetics of ephyra larvae of the scyphozoan 
jellyfish Aurelia aurita in relation to temperature and salinity. Marine Biology, 135(1), 89–98. 

Båmstedt, U., Wild, B., & Martinussen, M. (2001). Significance of food type for growth of ephyrae Aurelia 
aurita (Scyphozoa). Marine Biology, 139(4), 641–650. 

Black, R. E., & Webb, K. L. (1973). Metabolism of Iodine 131 in relation to strobilation Chrysaora 
quinquecirrha (Schyphozoa). Comparative Biochemistry and Physiology, 45A, 1023–1029. 

Bowman, T. E., Meyers, C. D. & Hicks, S. D. (1963). Notes on associations between hyperiid amphipods 
and medusae in Chesapeake and Narragansett Bays and the Niantic River. Chesapeake Science, 
4(3), 141–146. 

Birsa L.M., Verity P.G. and Lee R.F. (2010) Evaluation of the effects of various chemicals on discharge of 
and pain caused by jellyfish nematocysts. Comparative Biochemistry and Physiology Part 
C:Toxicology & Pharmacology 151(4), 426-430. 

 



Jellyfish Care Manual  

Association of Zoos and Aquariums 59 

Buecher, E., Sparks, C., Brierley, A., Boyer, H., & Gibbons, M. (2001). Biometry and size distribution of 
Chrysaora hysoscella (Cnidaria, Scphozoa) and Aequorea aequorea (Cnidaria, Hydrozoa) off 
Namibia with some notes on their parasite Hyperia medusarium. Journal of Plankton Research, 
23(10), 1073–1080. 

Caughlin, D. (1984). The captive husbandry of Aurelia aurita. Drum and Croaker, 212(1), 46–49. 
Chiba, U. (1969). Ecological factors affecting the strobilation of Aurelia aurita (Coelenterata: 

Schyphomedusae). Bulletin of the Marine Biological Station of Asamushi, 13(3), 173–178. 
Cones, H. N. J. (1969). Strobilation of Chrysaora quinquecirrha polyps in the laboratory. Virginia Journal 

of Science, 20, 16–18. 
Crawford, M. A., & Webb, K. L. (1972). An ultrastructural study of strobilation in Chyrsaora quinquecirrha 

with special reference to neurosecretion. Journal of Experimental Zoology, 182, 251–270. 
Custance, D. R. N. (1964). Light as inhibitor of strobilation in Aurelia aurita. Nature, 204, 1219–1220. 
Custance, D. R. N. (1966). The effect of a sudden rise in temperature on strobilae of Aurelia aurita. 

Experientia, 22, 588–589. 
Custance, D. R. N. (1967). Studies on strobilation in the Scyphozoa. Journal of Biological Education, 1, 

79–81. 
Daly, M. (2002). Taxonomy, anatomy, and histology of the lined sea anemone, Edwardsiella lineata 

(Verril, 1873) (Cnidaria: Anthozoa: Edwardsiidae). Proceedings of the Biological Society of 
Washington, 115(4), 868–877. 

Doores, S., & Cook, T. M. (1976). Occurrence of Vibrio and other bacteria on the sea nettle Chrysaora 
quinquecirrha. Microbial Ecology, 3, 31–40. 

Gasca, R., & Haddock, S. H. D. (2004). Associations between gelatinous zooplankton and hyperiid 
amphipods (Crustacea: Peracarida) in the Gulf of California. Hydrobiologia, 530/531, 529–535. 

Gershwin-Nelson, L., & Schaadt, M. S. (1995). Strobilation induction in cold-water Aurelia aurita at the 
Cabrillo Marine Aquarium. Drum and Croaker, 26, 4–8. 

Hamner, W. M., Hamner, P. P., & Strand, S. W. (1994). Sun-compass migration by Aurelia aurita 
(Schyphozoa): population retention and reproduction in Saanich Inlet, British Columbia. Marine 
Biology, 119, 347–356. 

Hamner, W. M., & Jenssen, R. M. (1974). Growth, degrowth, and irreversible cell differentiation in Aurelia 
aurita. American Zoolologist, 14, 833–849. 

Hernroth, L., & Grondahl, F. (1985). On the biology of Aurelia aurita (L.) Major factors regulating the 
occurrence of ephyrae and young medusae in the Gullmar Fjord, western Sweden. Bulletin of Marine 
Science, 37, 567–576. 

Hirai, E. (1958). On the developmental cycles of Aurelia aurita and Dactylometra pacifica. Bulletin of the 
Marine Biological Station of Asamushi, 9(2), 81. 

Hiromi, J., Yamamoto, T., Koyama, Y., & Kadota, S. (1995). Experimental study of predation of 
scyphopolyp Aurelia aurita. Bulletin of the College of Agriculture and Veterinary Medicine Nihon 
University, 52, 126–130. 

Hofmann, D. K., Neuman, R., & Hene, K (1978). Strobilation, budding and initiation of Scyphistoma 
morphogenesis in the Rhizostome Cassiopea andromeda (Cnidaria: Scyphozoa). Bulletin of Marine 
Science, 47, 161–176. 

Kakinuma, Y. (1975). An experimental study of the life cycle and organ differentiation of Aurelia aurita 
Lamarck. Bulletin of the Marine Biological Station of Asamushi, 15(3), 101–113. 

Lucas, C. H., & Lawes, S. (1998). Sexual reproduction of the scyphomedusa Aurelia aurita in relation to 
temperature and variable food supply. Marine Biology, 131(4), 629–638. 

Loeb, M. J. (1972). Strobilation in the Chesapeake Bay sea nettle–I. The effects of environmental 
temperature changes on strobilation and growth. Journal of Experimental Zoology, 180, 279–292. 



Jellyfish Care Manual  

Association of Zoos and Aquariums 60 

Mackie, G. O., Larson, R. J., Larson, K. S., & Passano, L. M. (1981). Swimming and vertical migration of 
Aurelia aurita (L.) in a deep tank. Marine Behavior & Physiology, 7, 321–329. 

Martorelli, S. G. (2001). Digenea parasites of jellyfish and ctenophores of the southern Atlantic. 
Hydrobiologia, 451, 305–310. 

Moller, H. (1980a). Population dynamics of Aurelia aurita medusae in Keil Bight, Germany (FRG). Marine 
Biology, 60,123–128. 

Olmon, J. E., & Webb, K. L. (1974). Metabolism of Iodine 131 to strobilation in Aurelia aurita L. 
(Schyphozoa). Journal of Experimental Marine Biology and Ecology, 16, 113–122. 

Papathanassiou, E., Panayotidis, P., & Anagnostaki, K. (1987). Notes on the biology and ecology of the 
jellyfish Aurelia aurita Lam. in Elefsis Bay (Saronikos Gulf, Greece). Marine Ecology, 8, 49–58. 

Roden, C. L., Lohoefener, R. R., Rogers, C. M., Mullin, K. D., & Hoggard, B. W. (1990). Aspects of the 
ecology of the moon jellyfish, Aurelia aurita, in the northern Gulf of Mexico. Northeast Gulf Science, 
11, 63–67. 

Schaadt, M. S. (1993). Joining the jelly revolution on a shoestring budget. Third International Aquarium 
Congress, Boston, MA, 262–264. 

Schaadt, M., Yasukochi, L., Gershwin, L., & Wrobel, D. (2001). Husbandry of the black jelly (Chrysaora 
achlyos), a newly discovered scyphozoan in the eastern North Pacific Ocean. Bulletin de l'Institut 
oceanographique, 20(1), 289–296. 

Silverstone, M. P., & Cutress, C. E. (1974). Evidence hormones initiate strobilation in Aurelia. American 
Zoologist, 14, 1255. 

Sommer, F. A. (1992a). Advances in culture and display of Aurelia aurita, the moon jelly. AAZAPA 
Regional Conference Proceedings (pp. 391–396). Tacoma, WA: Western Regional Conference. 

Sommer, F. A. (1992b). Husbandry aspects of a jellyfish exhibit at the Monterey Bay Aquarium. 
American/Canadian Associations of Zoological Parks and Aquariums Annual Conference 
Proceedings 362–369. Toronto, Canada. 

Sommer, F. A. (1993). Jellyfish and beyond: husbandry aspects of gelatinous zooplankton at the 
Monterey Bay Aquarium. Third International Aquarium Congress (pp. 249–261). Boston, MA. 

Spangenberg, D. B. (1964). New Observations on Aurelia. Transactions of the American Microscopical 
Society, 83, 448–455. 

Spangenberg, D. B. (1965a). Cultivation of the life stages of Aurelia aurita under controlled conditions. 
Journal of Experimental Zoology, 159, 303–318. 

Spangenberg, D. B. (1967). Iodine induction of metamorphosis in Aurelia. Journal of Experimental 
Zoology, 165, 441–450. 

Spangenberg, D. B. (1971). Thyroxine induced metamorphosis in Aurelia. Journal of Experimental 
Zoology, 165, 441–450. 

Spangenberg, D. B. (1974). Thyroxine in early strobilation in Aurelia. American Zoologist, 14, 825–831. 
Spangenberg, D. B., Jernigan, T. et al. 1994. Development studies of Aurelia (Jellyfish) ephyrae which 

developed during the SLS-1 Mission. Advances in Space Research: the Official Journal of the 
Committee on Space Research (COSPAR), 14(8), 239–248. 

Steers, J. E., Sherrill, J., Raymond, J., & Garner, M. (2003). Characterization and treatment of necrotic 
dermatitis (“bell rot”) in a collection of jellies. International Association for Aquatic Animal Medicine, 
34, 107–109. 

Sugiura, Y. (1963). On the life history of rhizostome medusae I. Mastigias papua L. Agassiz. Annotated 
Zoology of Japan 36,194–202. 

Uchida, T., & Nagao, Z. (1963). The metamorphosis of the Scyphomedusa, Aurelia limbata (Brandt) 
Annotated Zoology of Japan,  36, 83–91. 



Jellyfish Care Manual  

Association of Zoos and Aquariums 61 

Wrobel, D. (1994). The Jellyfish Show: Maintaining the “Planet of the Jellies” at the Monterey Bay 
Aquarium. Aquarium Fish Magazine, 6(5), 18–28. 

Zamponi, M.O. (2002). The association between medusa Lychnorhiza lucerna (Scyphomedusae, 
Rhizostomeae) and decapod Libinia spinosa (Brachyura, Majidae) recorded for the first time in neritic 
waters of Argentina. Russian Journal of Marine Biology, 28(4), 267–269. 

 
Personal Communication 
Sharyl Crossley, Tennessee Aquarium, TN 
Chad Widmer, Monterey Bay Aquarium, CA 
David Wrobel, New England Aquarium, CA 
Bruce Upton, Monterey Bay Aquarium, CA 
 
Websites 
www.jellieszone.com – Excellent overview of sea jellies and other gelatinous zooplankton. 
http://www.biochem.uci.edu – Cnidarian researchers. 
http://emedicine.medscape.com/article/769538-overview – Jellyfish sting information. 
http://www.lifesci.ucsb.edu/~biolum/ – Bioluminescence and a lot more about gelatinous zooplankton. 
http://dockwatch.disl.org/glossary.htm – Jellies in the Gulf of Mexico. 
http://tolweb.org/tree?group=Cnidaria&contgroup=Animals – Phylogenetic relationships of jellies. 
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