Biology Exam – Daniel Jackson – 1904793	Comment by Elanor Alun: 65/100

1. Explain how biodiversity loss can negatively impact ecosystem services. 	Comment by Elanor Alun: 25/50

This is an incredibly good essay, but unfortunately, it doesn’t answer the question terms. 

There is some reference back to ecosystem services towards the end, and the question of ecosystem resilience and biodiversity is certainly relevant to ecosystem services. But there’s not enough on ecosystem services themselves, and why biodiversity in particular is important; for example, if we lose too many plant species from the tropics, are we losing potential medicines? If we lose forests, do we increase flooding? If we lose diverse crops, what are the risks to foodcrop monoculture?

This is thorough and beautifully researched, and it’s certainly *relevant* to the question, but sadly it only answers part of it.	Comment by Rhian Jenkins: Agree. It’s a very well written piece but it often skirts around the actual question. Some evidence to detail the observed impact already documented would have increased the mark and I would be happy to award 28-30 in spite of this.  

The importance of biodiversity has been stressed in many reports over the last few years. As an increased awareness and understanding has highlighted the enormous rate of extinction the importance has become increasingly apparent. Professor David Macdonald, at Oxford University stated, “without biodiversity, there is no future for humanity” (Ldzikowski L., 2019). The links between biodiversity loss and the resulting impact on ecosystem services that humans depend on are fundamental. This essay will attempt to explain those links and why it is necessary to protect the remaining biodiversity around the world. 	Comment by Elanor Alun: Good	Comment by Rhian Jenkins: No initial in the text – only surname and date.
Biodiversity has been described as the variety of life on Earth, in all its forms and all its interactions (Ldzikowski L., 2019). Biodiversity is a combination of the words biological and diversity is generally used in a broad sense whilst species diversity is used on a smaller scale and refers to the diversity within a certain region or ecosystem. It is estimated that there are 8.7 million species of plants and animals in existence (National Geographic, 2020). 	Comment by Elanor Alun: Good	Comment by Elanor Alun: Good
Humans require ecosystem services to survive. An ecosystem service has been defined as the benefits people derive from ecosystems and can be split into separate categories. A provisioning service is anything that benefits humans and that is derived from nature. These integral aspects of life include drinking water, natural gas, oils, timber, materials used for medicinal purposes amongst others. Regulating services provide many essential services that enable life possible for humans. Plants and trees filter air making it breathable, waste is decomposed by bacteria, flowers are pollenated by bees, trees help prevent erosion as their roots hold soil in place, etc. These processes combine to make ecosystems function, sustainable and resilient to change. A regulating service is the benefit service provided by ecosystem processes that moderate natural phenomena. As well as the aforementioned services these include pollination, decomposition, water purification, erosion and flood control, carbon storage and climate regulation. Supporting services are the fundamental natural processes that ecosystems would not exist without. These underlying natural processes include photosynthesis, nutrient cycling, soil creation and the water cycle. Basic life on Earth is sustained by these processes and without the provisional and regulating services would not exist (The National Wildlife Federation, 2020).	Comment by Elanor Alun: Good	Comment by Elanor Alun: Very good	Comment by Elanor Alun: Good	Comment by Elanor Alun: Excellent research here
There is now strong evidence that a loss of biodiversity will have adverse effects on eco system functioning and stability (Naeem et al. 2009). Studies have shown that ecosystem functions and stability depend on species richness and changes in biodiversity are likely to change ecosystem properties (Isbell, F., 2010). As biodiversity is a key element in ecosystem functions it is essential for it to be maintained which is especially true in tropical forests with high levels of biodiversity. As forest degradation has been defined as a loss of ecosystem services measuring biodiversity loss can give an indication of the scale of ecosystem service disruption to be expected (Thompson I., 2011). 	Comment by Elanor Alun: Good	Comment by Elanor Alun: Good point
Resilience has been described as something, “which helps describe (a) system(s) response to change” and biodiversity has been described as, “a key feature underpinning the resilience of an ecosystem” (Mori, A.S., 2016). The balance of ecosystems changes naturally over time. However, there are boundaries of natural variation and this is referred to as a stable state. Within this stable state ecosystem services are possible and efficient (Thompson I., 2011). A key aspect of ecosystems is the ability for multiple states to exist and change accordingly depending on triggers. These can include habitat fragmentation, loss of species, nutrient inputs and the introduction of exotic species. Switches between states are a response to these triggers although as there is normally a delay in a ecosystems response a warning of changes in state are normally not present. Resilience has been related to certain characteristics within an ecosystem that stop or slow down the transitioning to a different state. The resilience of an ecosystem can categorised by three things: the quantity of disturbance a system can absorb and remain in the same state, to what extent a system can regenerate itself after a collapse or change of state, and its ability to increase its adaptability (Awiti, A.O., 2011). 	Comment by Elanor Alun: Good	Comment by Elanor Alun: Very good
Ecosystem resistance is similar to resilience but is generally considered in relation to minor disturbances over time. Within forest ecosystems minor disturbances have little effect and forests adapt to non-catastrophic issues. An example is of the consequences of a tree or group of trees dying in a small area and young trees growing in their place to fill the gap. A resistance to weather pattern changes over time is also important. An example of how resistance and resilience differ is the impact of fire on boreal forests. Most boreal forests are not resistant to fire but are highly resilient to it and will recover over a few years (Thompson I., 2011). Both resistance and resilience are linked to a stable level of biodiversity within an ecosystem and are important factors that help prevent an ecosystem changing state. 	Comment by Elanor Alun: Good
It has been suggested the most effective way to help stem the flow of biodiversity loss is to focus initial attention on the components within an ecosystem that are crucial to the continued resilience of the ecosystem concerned. The resilience referred to contains things like primary productivity, allocation of photosynthesis, surface hydrology, energy exchange, and nutrient cycling (Walker, B.H. 1992). A keystone species is the defining organism within an ecosystem. Its importance is fundamental to the existence of the ecosystem as without it the ecosystem would either not exist or be very different. As keystone species have an ecological niche that is deemed impossible to fill by other organisms their loss enables the possibility of invasive species populating the habitat (National Geographic 2019). 	Comment by Elanor Alun: Good
The most famous example of the results of losing a keystone species is the loss of wolves from Yellowstone National Park. As elk, bison, rabbit and many bird species are impacted by the presence of wolves when they were removed from the ecosystem the populations of prey species increased dramatically. This triggered a top-down trophic cascade as a result of wolves being removed from the ecosystem that affected the physical geography in addition to the ecosystem. As elk numbers grew so did the demands of food and plants, grasses, sedges and reeds lacked time to regrow sufficiently (Smith, D.W., et al, 2003). The return of wolves has triggered a positive tri-trophic cascade as the quantity and diversity of species that returned to the ecosystem can be viewed on many levels (Abdala‐Roberts, L., et al 2019). This shows the links between keystone species and a stable, healthy ecosystem. 	Comment by Elanor Alun: Good case study
However, it is not just keystone species that have been linked to the overall health of an ecosystem. There are five categories in total and include: ecological indicators, keystone, umbrella, flagship, and vulnerable species (Walker, B.H. 1992). All species that fit into these categories are integral for maintaining biodiversity and therefore ecosystem services. Within forests keystone species perform critical roles in maintaining all the functional processes and health of ecosystems. This can be seen in the predation of insects by birds thus reducing the abundance of insects and reducing the chance of tree productivity declining due to too much herbivory. Another example is that of pollinators such as insects, bats, and birds which plants would be unable to reproduce without (Thompson I., 2011). 	Comment by Elanor Alun: Good
A tipping point has been defined as a small change that makes a big difference to the state and or fate of a system. Studies have suggested the change could be rapid in geological time although this would seem very gradual relative to human perception (Lenton, T.M., et al, 2013). There are thresholds of species within an ecosystem and of the ecosystem itself which is the point at which its resilience is lost. For example, if a forest encounters disturbance too severe for its resilience level to counter a cascade of changes will result in the forest entering a new state. This can be seen in the conversion of a forest into grassland or savannah after a severe drought triggers a forest fire. On average the new state provides a lower level of ecosystem service to humans (Thompson I., 2011). 	Comment by Elanor Alun: Good
The importance of maintaining biodiversity is seen as it reduces the chances of tipping points and increases the resilience of an ecosystem. In forest ecosystem the productivity, resilience, resistance and stability are all enabled by biodiversity. Therefore, the reduction of these integral components negatively impacts the amounts of services that ecosystems can produce (Thompson I., 2011). 
The loss of biodiversity is having an impact on a global as well as local level. A 2013 study indicated the world is on the brink of a fire driven tipping point in some of the worlds most important biomes. These include boreal, temperate and savannah forests with consequences directly linked to a loss of ecosystem services such as carbon sequestration and water yield (Adams, M.A., 2013). Since the 2013 study indicated there was the potential for a fire driven tipping point in multiple biomes around the world there have been enormous forest fires in Australia, California, Siberia and Alaska amongst others (UN Environment, 2020). 	Comment by Elanor Alun: Excellent	Comment by Elanor Alun: Excellent
To conclude, this essay has shown a loss of biodiversity directly reduces the resistance and resilience of ecosystems which in turn increases the chance of a threshold being crossed and results in a tipping point occurring. After a tipping point the ecosystem services humanity can derive are usually severely reduced which underlines the importance of maintaining healthy levels of biodiversity across the world. To finish on a philosophical thought, biodiversity can be seen as the knowledge learned through the evolution of species over millennia as a result of the changing conditions since life on Earth began. Viewed like this it can be said humanity is currently burning the library of life. 	Comment by Elanor Alun: WHAT an ending
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2. In recent years, several researchers have published evidence on the subject of dolphin communication possibly being “language”. Discuss this evidence. 	Comment by Elanor Alun: 40/50

Some truly excellent research has gone into this, and it’s well-argued.

A couple of things could have been included – for example, the 2016 study showing that dolphins wait for each other to finish speaking. Also, it would have been good to have a little more debate over the validity – the issue of recursion and the Clever Hans effect were both mentioned, but not adequately explained.

But a very strong essay with some excellent research.	Comment by Rhian Jenkins: Agree

The question of whether language is reserved for humans alone has been much debated amongst scientists. It is an unpopular stance to believe human language is just another form of animal communication but one that is gaining increasing support. Due to recent research linking dolphin communication system, amongst others, to the status of language, which was formerly reserved solely to humans, this essay will discuss how language and communication differ. 
Language has been defined in many ways and a unified agreement has yet to be achieved. This is one of the reasons why scientists disagree about whether an animal communication system could be defined as language. However, Noam Chomsky, one of the founders of modern linguistics, defined language as a set of sentences, each finite in length and constructed out of a finite set of elements (Krzeszowski, 2011). It is possible to express an infinite quantity of ideas out of the finite set of words. 	Comment by Elanor Alun: Very good
However, animal communication systems have been classically defined as, “the action of or cue given by one organism is perceived by and thus alters the probability pattern of behaviour in another organism in a fashion adaptive to either one or both of the participants” (Wilson, 1975). Within all communication systems it is possible to exchange information although it is commonly believed only humans can adapt communication in a creative way. Whereas animals are believed to react instinctively in a set formulaic way. 	Comment by Elanor Alun: Good	Comment by Elanor Alun: Good outline
In an attempt to categorize human language and use it compare animal communication systems Charles Hockett developed a set of principles that a communication system must contain for it to be classed as language. The set of principles contained 7 features upon its creation and over the next few years a further 9 features were added. Many animal communication systems contain several of the features, but only human language supposedly contains all of them. The additions over time illustrates the argument of if animal communication can be categorized as language, the goalposts are moved upon an animal meeting all the requisite criteria for language (Čadková, L. 2015). 	Comment by Elanor Alun: Good
The linguist Noam Chomsky proposed that humans have a language organ within the brain. In Chomsky’s view human children are able to master the complexities of language as we have a predisposition within our brains for obtaining language. However, for the theory to be true all language around the world must share a universal grammar. A study of over 5000 languages around the world showed they all shared a set of compositional syntax (Anderson, S.R, et al 2000). 	Comment by Elanor Alun: Very good
However, this again gives man a set of unique features making us special in our possession of language. Due to a combination of religion and philosophy humankind has distanced itself from nature since we moved away from a nomadic hunter-gatherer lifestyle (Williams, J.C., 2010). There are countless animal communication systems that range in their intricacies and complexities and whether they can be classed as language is still up for debate. It has been suggested dolphin communication could be classed as language with primates and songbirds also being considered. This essay will now analyse non-human communication systems to compare with human language. 
Studies have shown the links between how human and non-human babies learn to communicate. From 5 months old human babies begin babbling in an attempt to make speech, with this babbling containing a random selection of all the phonemes humans can produce. This is viewed by some researchers as the basis of language that all humans can produce, or Chomsky’s language organ. Studies have shown that over 5000 human languages share the same universal rules and humans lose the polymath ability as they age and begin mimicking the sounds their parents make. Dolphin calves have been shown to pass through a similar babbling phase. The study showed dolphin babies have a much wider repertoire of sounds than their adult counterparts indicating they were going through the same process of attempting a wide variety of language and fine tuning it over time until it resembles their parents more closely (Lemarchand G., 2000). 	Comment by Elanor Alun: Excellent bit of research
The linguist George Zipf discovered all human languages shared at least one common feature which became known as Zipf’s law. The law states the most common word in a language is used twice as often as the second most used word and three times more often than the third most commonly used word. This then continues and if these words are plotted on a graph, they create a 45-degree slope. It was then discovered dolphin communication followed Zipf’s law and how dolphin calves learn how to communicate also follows the process of humans learning language (Lemarchand G., 2000). The dolphin calves babbling matches human babies babbling on the Zipf law scale almost exactly as the line on the graph is much flatter until they reach 20 months of age, which matches human language when plotted on a graph. The application of Zipf’s law to dolphin communication shows that their ‘language’ could contain syntax. This could have stemmed from a survival tactic as syntax enables the recovery of errors in transmission. 	Comment by Elanor Alun: Excellent	Comment by Elanor Alun: Very good point
Dolphins communicate using two types of high frequency sounds, clicks and whistles. Clicks use echolocation to sense the surroundings whilst whistles are used to as a method of communicating within the group, amongst other groups and quite possible other species entirely. It has been shown dolphins use a signature whistle using a high-pitched noise that alerts other dolphins to its presence (Barton, R.A. 2006). Studies have shown that dolphins can also copy each other’s signature whistle in a similar way to how humans have names for one another. Additionally, studies show dolphins use each other’s names often and remember them over time to help maintain social bonds. After becoming separated dolphins will ‘call’ the name of the socially closest dolphin it knows and the ‘called’ dolphin will ‘call’ back (Janik, V.M., et al, 2006). 	Comment by Elanor Alun: Good	Comment by Elanor Alun: Very good
The most debated aspect of language over the years has been the use of syntax which is not just the ability to learn and use words but to learn and use words in certain orders in different situations. However, the Japanese Great Tit has been seen to use similar grammatical rules in its calls. Upon finding a call referred to as the ‘ABC’ call which is a string of notes used to signal birds to scan for predators and is often followed by a ‘D’ call that tells other birds to approach. When the whole call is made together the birds perform both sets of behaviour, looking for predators and flying towards the speaker. The study has been challenged and the calls have been reversed to see if the birds just perform both cues regardless of order. However, without the correct order sequence the birds do not respond in the correct fashion which suggests there is a rule to prompt the compound behaviour (Suzuki, T., et al 2016). The Japanese Great Tit is genetically similar to birds in America and Europe and its possible that they also use syntax. Rudimentary syntax has also been noted in Putty Nosed Monkeys too which challenges the assertion the transition from non-combinatorial to combinatorial communication was an essential step in the evolution of human language (Collier, K. et al, 2014). 	Comment by Elanor Alun: Good research	Comment by Elanor Alun: Excellent
Many studies that have tried to compare animal communication systems to human language have been accused of anthropomorphising the animals studied. The most famous of these became known as the ‘Clever Hans’ effect (Sebeok, T.A, 1981). This has been used as an attempt to discredit almost every study that has challenged the human uniqueness of language. It is however important to consider this in all studies comparing animal communication and human language. 	Comment by Elanor Alun: Good point, but what is the Clever Hans effect?
Recent studies have challenged the aspect of understanding recursion or sentences within sentences. The study has been challenged and it is a bold claim as recursion is thought to be the only component of language that is unique to humans. Additionally, it has been argued that there is no recursion in an Amazonian language that people known as the Piraha use and a linguist has argued that recursion does not exist (Kenneally, C., 2008). 	Comment by Elanor Alun: Excellent research, but you haven’t explained what recursion is or why it’s relevant
To conclude, the quantity of animal communication systems is truly staggering. They range in complexities and on a huge scale across the entirety of the animal kingdom. To suggest it is only humans who possess the unique characteristics of language stems from human exceptionalism. However, it is noted that human language is the most complex form of known communication on the planet but until we decipher the complexities of animal communication systems in their entirety, it would be arrogant to suggest it is only humans who possess language. 	Comment by Elanor Alun: Good point
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