Prac # 5 – Reproductive Strategies in Guppies
             Name_____________________

Aim: to investigate different reproductive strategies used by guppies

Method:
1. Complete the observations table (next page) after viewing the guppies in S2
2. Read Article 1 - “Guppies Sexually Harass Threatened Species” & Article 2 - “Visual Cues Govern Guppy Family Planning” 
3. [image: image1.jpg]


Answer the questions labeled ‘Article 1 & 2 Questions’ 
4. Read Article 3 - “Guppies Risk Lives to Avoid Sex”
5. Answer the question labeled ‘Article 3 and Text Questions’

6. Read the following experiment:
Ugly friends lift male's mating chances Wednesday, 13 February 2013 Rachel Sullivan ABC
In a series of experiments, the researchers put a male guppy in a tank and allowed it to choose between two females. One female was surrounded by colourful males, with orange markings covering more than 20 per cent of their body, the other by drab males with less than 9 per cent orange colouration. The less colourful a male was, the more he gravitated to his drab companions, Gasparini says. Their preference was expressed as the number of times the male approached a female's 'choice' zone. "Males preferred the female surrounded by drab males," says Gasparini.  "Choosing to associate with relatively dull companions increased their relative attractiveness to the female." The evolutionary biologist says when the females were removed, males showed no preference for either drab or colourful males, discounting aggression as a potential cause for the behaviour. What was the idea behind this experiment?
7. Design your own experiment to investigate reproductive behavior of guppies. You must describe WHAT your experiment will test and HOW it will test this. Make reference to the following aspects: 

· Dependent & independent variables

· Control group & experimental group

· Method of recording the results and representing the data

· Any uncontrolled variables (those that are not considered in the experimental design, and do not have a significant effect on the experiment) 

· What would be the expected results of this experiment?

1. GUPPY OBSERVATIONS:

Based on the following pictures determine which guppy is male and which is female.
[image: image2.png]FEMALE GUPPY

1. ANAL FIN - fan shaped In a female
2. GRAVID SPOT - holds eggs

3. DORSAL FIN - females have smaller dorsal fins
4. CAUDAL FIN - less fancy, and smaller in females
5. PECTORAL FIN

6. PELVIC FIN - same location in males.

MALE GUPPY

1. ANAL FIN - rod shaped and aiso known as the
gonopodium
2. DORSAL FIN - larger in males than females
3. CAUDAL FIN - also known as the tail, males have
larger fancier caudal fins than females.

4. PECTORAL FIN
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	Guppy
	Observations (include approaches made by the other fish/feeding/coming to the surface/other activities)

	Female Guppy: 

coloured = 
	

	Male Guppy: 

coloured=
	


Article #1: Guppies Sexually Harass Threatened Species   January 23, 2008

Release from: Catherine Brahic New Scientist 

Male guppies may sexually harass females of another fish species to prevent them from reproducing, researchers suggest. They believe the guppies – which have invaded Mexican rivers and lakes – are using sex as a way of suppressing one native fish population. 

The researchers also think the guppies may physically harm the native females so they are unable to reproduce with males of their own species, or shy away from further interactions with males. 

Guppies, originally from Trinidad, invaded Mexican waters in the 1950s. The pet trade is generally blamed for introducing them around the world as aquarium owners wanting to get rid of fish, sometimes dump them into rivers. 

In Mexico and elsewhere, the released guppies rapidly reproduced. "Male guppies are very sexually active," explains Alejandra Valero at the Universidad NacionalAutónoma de Mexico, who led the new study. She says guppies are "like sex machines". 

Declining species
One species that suffered from the invasion of the guppies was Skiffiabilineata, a fish native to Mexican waters which is threatened with extinction. Female skiffia look like female guppies, so Valero and her colleagues wanted to find out if this was contributing to the species' decline. They put male and female guppies in aquariums with female skiffia and found that no matter how many female guppies were around, male guppies would try to copulate with females of both species. 

Their advances were unsuccessful, but Valero and her colleagues believe that the attempts at sex might be harming the female skiffia. If this is true, the skiffia may not be able to go on to reproduce with males of their own species. 

The two species have very different ways of reproducing. Skiffia sex is consensual – males have no extending reproductive organ so the only way for their sperm to reach the females' eggs is for the two animals to line up their genital openings. Sexual harassment 

Guppy sex is more violent. Males have a hooked genital organ known as a gonopodium, which they insert into the females. Past research has shown that the gonopodium maims guppy females. It is thought that the resulting inflammation locks the sperm inside the female. 

Valero and her colleagues believe that the guppies may attempt to insert their hooked organ into female skiffia and harm them in the process. "We see the males draw their gonopodium forward and try to insert it into the genital pore of the Mexican females," says Valero. "In some cases, we think they did insert it, because we saw the skiffia females jerking away." 

Sexual harassment of native species by an invasive species has been suggested before in a very different animal – the mink. "The story is intriguing but slightly speculative," cautions David Macdonald, director of the Wildlife Conservation Research Unit at Oxford University in the UK. 

American mink, which escaped from fur farms and invaded the European and Russian countryside, are the main threat to the endangered European mink. 

'Pointless' reproduction Although evidence overwhelmingly suggests that the American mink brutalise the native species and have driven them to near-extinction through violent interactions, it is possible that male American minks may also attempt to reproduce with female European minks. 

As with the guppies and skiffia, the females of the two species look similar. "There is tentative evidence that this mating has led to non-viable hybrid offspring," says Macdonald. If this is indeed happening, such "pointless" reproduction would reduce the number of European mink. 

Valero and her colleagues now want to determine whether such interactions do leave female skiffia wounded and if they affect their future reproductive success. 

"For me, the most interesting question is whether Mexican females respond differently to their own males after being harassed by guppies?" Valero says. "Do they then 'fear' males?" 

"We now know harassment between very different species exists," she says. "It is happening in lab and, because the species live in the same spots, it is definitely going on in nature too."
________________________________________________________________________________
Article #2: Visual cues govern guppy family planning
14 August 1993 - New Scientist Print Edition. STEPHEN DAY, INDIANA
Guppies, fish commonly kept in freshwater aquariums, practice a very unusual form of family planning, say two researchers in Japan. The more guppies a female sees in her vicinity, the more offspring she will have. But there are limits to this behaviour. As soon as conditions become overcrowded, a female guppy starts reducing the size of her family again (Environmental Biology of Fishes, vol 37, p 213).

Miki Nishibori and Masakado Kawata of Shizuoka University in Japan used a series of aquariums, each of which was divided in two by a glass sheet. In one half of each aquarium they put a male and a female guppy (Poecilia reticulata), and in the other half they put varying numbers of guppies. The guppy couple could see their neighbours but the glass stopped the two groups from interacting directly.

Nishibori and Kawata counted the offspring produced by the isolated couple. They found that the size of each brood was influenced by the number of guppies a female could see on the other side of the glass. When there were no fish in the other compartment, the female produced an average of 1.5 young; when there were 4 fish, she produced 3 young; and when there were 8 fish, she produced 4.5 young. The researchers found that it made no difference whether the fish in the other compartment were all males, all females or a mixture of the two.

However, Nishibori and Kawata found that with 12 fish in the other half of the tank, the average number of young dropped to about 2.5. This result was consistent with other research, which has shown that under crowded conditions females have fewer young.

So initially the brood size increases as the number of neighbours increases. But beyond a certain point, the sight of more neighbours results in fewer offspring.

Nishibori and Kawata suggest that the size of a brood is influenced by the amount of sexual activity between a pair of guppies. They observed that sexual activity decreases at very low population densities. Other researchers have shown previously that courtship and copulation diminish at very high population densities. Nishibori and Kawata suggest that sexual activity may stimulate ovulation and so increase the number of eggs produced during each round of reproduction. Adjusting the size of their brood would allow females to produce the most young when conditions are most favourable.

The researchers suggest that relatively crowded conditions may offer the best chance of survival for young guppies. If there are very few guppies in the water, the risk of an individual being eaten by a predator increases because predators have fewer other fish to choose from. But when conditions become very crowded, young guppies may not be able to find enough food. So it makes sense for the number of young to be linked to the number of neighbours.
Article 1 & 2 Questions: 
1. What is a skiffia and how do they differ from guppies

2. What is the connection between skiffia and guppies?

3. What is a gonopodium?

4. What is a “non-viable hybrid offspring”

5. Give brief details of how the Japanese performed their experiment

6. Draw their final set-up of the Japanese experiment
Article #3: Guppies Risk Lives to Avoid Sex

Female guppies, a kind of aquarium fish, will risk their lives in an effort to avoid being raped, according to a zoologist from the University of Wales at Bangor. They are the first known animals to go to such extreme lengths to avoid unwanted male attention.

Darren Croft, a lecturer in animal behaviour, studied wild guppies in the Carribean island of Trinidad. He noticed that the drab-coloured females tended to spend time in a zone with a high number of predators, but very few males.

“Male guppies spend most of their time displaying to females: but if his courtship displays don’t impress her, males will attempt to sneak a mating with her when she is not looking,” said Croft.

Because the male guppies are brightly coloured, they are at a greater risk if they wander into predator-infested waters. The females, however, are comparatively safer and so head for these waters when the male attention becomes too much to bear. By doing so, females avoid the attentions of males – but risk being eaten by the predators.

“Sexual segregation is common in animals, and harassment may drive sex segregation in other species. However, this is the only case  that we have observed where females may be using areas of high predation risk as a refuge from males,” said Croft.

But he says females may get more than just a respite from an over-sexed male by heading into deeper water. “Females may also benefit from foraging advantages. In areas associated with high predation, the density of fish is lower and so competition for food less” – Sara Phillips.


Article 3 and Text Questions


What type of mating system do guppies appear to display? 


Single pair matings: monogamy?


Multiple matings of individuals: polygamy


Promiscuity


Describe the appearance of the female and male guppies – what other animal has a similar set up for its male and female animals.


What reasons does the article give for female guppies swimming to deeper waters?


What evidence is the report based on? In your opinion what further evidence would be needed to support the claims made in the article.


Name one advantage and one disadvantage for the female guppies of swimming into deeper waters


If being flashy and colourful attracts predators, why do you think guppies are so colourful? 


Describe how predators influence guppy coloration. 


Why do you think guppies in different areas of the stream have different coloration? 


Suggest what would happen to mostly drab guppies that were placed in a stream with very few predators? 


What would happen to brightly coloured guppies that were placed in a stream with many predators? 


Comment on the following statement – do you agree?


The "flashier" a male guppy is, the more likely a female guppy will choose him as a mate, giving him the opportunity to pass his genes along to the next generation. This is sexual selection at work, and it is the force that pushes guppy coloration toward conspicuousness just as hard as predation pushes coloration toward drabness.











