Homework 9

Explain the following terms:

Indeterminate growth – grow throughout their lives.
Larva – hatched fish before metamorphism into Juvenile
Metamorphose – Gene-programmed process of organisms to perform an abrupt and conspicuous change on physical aspect.
Fry – Fry is a nonspecifi c term often used for advanced larvae or early juveniles;.
Juvenile – completion of fin-ray development and start of squamation to attainment of sexual maturity.
Flexion - dorsal bending of the notochord tip concurrent with development of the caudal-fin rays and supporting skeletal elements.
Fecundity – The eggs one female release during a spawning bout or a breeding cycle.
Pelagic eggs / demersal eggs – Pelagic eggs flows freely with water, usually having a slightly positive buoyant. The demersal eggs are sinking to the substrate region after spawned.
Yolk – The nutrition structure of an egg.
GSI (gonosomatic index) – The calculation of the gonad mass as a proportion of the body mass. ⭐(expression: A as a portion of B / A占B的比重)
Batch, or serial spawners – Batch: Spawning huge amount of eggs at one time. Serial Spawners: Spawning the egg for several times.
Chorion – The outermost layer of an embryo.
Micropyle – A small opening on the egg (of fish, insects, etc.) through which the sperm goes in and finish the fertilization process.
Zygote – The fertilized egg.
Diapause – A protection method adopted by organisms (including eggs or pupae) to get through the unfavourable condition. In some annual fi shes, such as the South American and African rivulines, eggs are fertilized and then buried; they spend the dry season in a resting state known as diapause
Parthenogenesis – A natural form of asexual reproduction in which growth and development of embryos occur without fertilization.
Intromittent organ – The specialized organ possessed by male used for guiding sperms during copulation.
Smoltification – A serial physiological changes where juvenile salmonid fish adapt from living fresh water to living in the sea water.
Precocious – Early matured.
Sex determination – Factors that influence the sex of an organism. They can be determined by chromosome, chemicals, hormones, social status, etc…
[bookmark: _GoBack]Annulus – Circular pattern on the fish scale. The annulus change annually thus can be used to determine the age and growing rate of a fish.
Otoliths – Tiny calcium carbonate dissociated structure in the inner ear.
Bertalanffy growth equation – An equation based on the assumption that the growth rate of the fish declines as it grow bigger. The equation describes the growing trait of an organism.
Condition factor, K – A figure indicating individual fish’s health condition. Using weight (W) and length cube (L3).
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Short questions:

1. What is the adaptive advantage of sexual reversal? Please give examples of sexual reversal in both directions, i.e., from male to female and from female to male.
The sexual reversal is not just reversing sex, but also influence other aspects such as body size. It enables the fish to have a greater reproductive success
Clown fish, male → female;
Grouper, female → male.

2. What is sexual dimorphism? Please illustrate traits involving sexual dimorphism with some example of species.
Definition: The condition where the two sexes of the same species exhibit different characteristics beyond the differences in their sexual organs.
Examples: 
1. male tilapia grow larger than female
2. male bitterling more colourful than female in breeding season

3. Write down at least three kind of nests that fish make, give examples of species that make each type of nest.
Bubble nest: Betta, climbing perch
Woven vegetation glued together: sticklebacks
Flattened rock surface with vegetation coverage: Dwarf cichlid Apistogrammas.

4. List at least four different types of parental care in fishes and describe the species that fits each type. (Book P468)
Mouth brooder: Tanganyika butterfly fish
Substrate guarder: Discus
Nest guarder: Sticklebacks
External bearer: Nurseryfish
Internal bearer: Ovoviviparous/Viviparous/Ovi-viviparous fish (Medaka)
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