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Abstract 

A random walk search was conducted on academic papers to find a method for ecological 

combat of desert locust. Relatedness of papers and concepts were mainly analysed with the 

core idea of “Fighting Rooster” vs “Desert Locust “ interspecies competition. It was interesting 

to find a better preator than fighting roosters for locust swarms in the sea. Usage of a 

technology is required in this theoric approach to modify collective behavior of desert locusts 

which looks like the achilles heel of swarms. 
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Conclusions 

A locust swarm is a highly adaptive süper-organism using collective behavior and collective 

intelligence. Complex interactions exists within its interiror and environmental relations coming 

from genetic evolution of this species. It is hard to totally change its capacity of foraging on 

herbage due to its high adaptation capacity. The best method to prevent it is to keep them 

away from terestial ecosystems and keep them off-shore to spend their fats. Just one day will 

be adequate to destroy a whole swarm; when the night comes. During night time when all 

individual visual sensors are shut down, the süper-organsim will be fragmented. Under dark 

and no landing condition, they will spend their energy. Dead bodies of locusts will be the 

landing zone for the rest of the huge swarm. But predator fishes will be vey happy to hunt 40 

and 80 million locusts per square kilometer (a total of around 50 to 100 billion locusts per 

swarm, representing 100,000 to 200,000 tons of flesh). This can be accomplished by a set of 

boat-borne holograms of attractive forages on oceans tied to coasts intersecting with possible 

routes. Keeping swarm unified under incorrect decision is also required. A green road to 

offshore with first-on-first-off-shut-down of hologram-ships will put swarms totally in 

unexperienced harsh environment. In the target zone, first-on-first-off shut-down of circular 

distant positioned off-shore boat-borne-holograms will result with fast energy consuming vortex 

shaped swarm behaviours during day and maybe night. Phosphorescence may be utilised 

below boats to attract school of deep-sea preadators. Hologram attraction was found suitable 

for trapping housefly, Indian meal moth, clothes moth, mosquitoes and common wasps in a 

patent application of Feldhege et al., (2003) but the reaction of locusts to different types of 

holograms might be tested before a real field experiment of this fictional approach.  

Swarms can’t be a cumulative animal cultural evolution trial or nature’s evolutionary aim to 

change the leading species in world..I guess.! But, may not a simple kleptoparasitism also. 
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A food chain is a succession of organisms that eat other organisms and may in turn be eaten. 

Ecological theory suggests that complex food webs should not persist due to instability. But 

real ecosystems often support a large number of interacting species. Without adaptive 

foragers, food-web complexity destabilizes community composition. Whereas with adaptive 

foragers, complexity may enhance community persistence through facilitation of dynamical 

food-web reconstruction. As a result, this buffers environmental fluctuations (Kondoh, 2003).  

The trophic level of an organism indicates the position of it in a food web. It gives the number 

of steps from the start of the chain. A food web starts at trophic level 1 with primary producers 

such as plants, can move to herbivores at level 2, carnivores at level 3 or higher, and typically 

finish with apex predators at level 4 or 5. The path in the chain can form a one-way flow or a 

food "web". Higher biodiversity in commuities result with more complex trophic paths 

(Anonymus, 1).  

When a trophic level in a food web is suppressed, powerful indirect interactions that can control 

entire ecosystems named trophic cascades can occure (Anonymus, 2). When identifying 

potential trophic cascades, it is important to clearly establish the trophic linkages between 

predators and prey with respect to temporal abundance, demographics, distribution, and diet 

(Grubbs et al., 2016). For example reduced fishing pressure and weak predator–prey 

interactions in marine reserves can result with trophic cascades that increase the number of 

grazing fishes and reduce the coverage of macroalgae on coral reefs (Mumby et al., 2007).  

Overexploitation of predators  

Overexploitation of predators is linked to the collapse of a growing number of shallow‐water 

marine ecosystems (Altieri et al., 2012). A food chain model based on trophic cascade theory 

predicts substantial variance in ecosystem function at time scales near the lifespan of the 

dominant predator (Carpenter & Leavitt, 1991). The fear, independent of their direct killing of 

prey, may cause cascading effects down food webs potentially critical for conserving 

ecosystem function (Suraci et al., 2016). According to Newsome & Ripple (2015), top‐down 

processes, via the direct and indirect effects of interspecific competitive killing (no consumption 

of the kill) or intraguild predation (consumption of the kill), can potentially influence the spatial 

distribution of terrestrial predators. However, for a distance of up to 200 km on the edge of wolf 

distribution, there is a transition zone where the effects of top‐down control are weakened, 

possibly due to the rapid dispersal and reinvasion capabilities of coyotes into areas where 

wolves are sporadically distributed or at low densities. In nother stuy, bird predators were 

excluded over a period of 2 years with large, wide-mesh cages in the lower intertidal zone of 

Tatoosh Island, U.S.A. to determine their effects on sea urchin abundance and macro-algal 

abundance and diversity. Bird predation directly reduced urchin abundance by 45-59%. By 

reducing urchin grazing, birds indirectly increased algal cover 24-fold, and increased algal 

taxonomic richness 6-fold across all replicates (Wootton, 1995).  

Understanding patterns of distribution of organisms and factors underlying them is a 

fundamental goal of ecology (Heatherly et al., 2005). According to Luskin et al., (2017), native 

species that forage in farmland may increase their local plentifulness and affect neighboring 

ecosystems within their landscape. They used two decades of ecological data from a protected 

rainforest in Malaysia to illutrate how subsidies from neighboring oil palm plantations triggered 

powerful secondary ‘cascading’ effects on natural habitats located >1.3 km away. They found 

that oil palm fruit drove 100-fold increases in crop-raiding native wild boar (Sus scrofa); wild 

boar used thousands of understory plants to construct birthing nests in the pristine forest 

interior; and nest building caused a 62% decline in forest tree sapling density over the 24-year 
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study period. The long-term, landscape-scale indirect effects from agriculture suggest its full 

ecological footprint may be larger in extent than is currently recognized. Cross-boundary 

subsidy cascades may be widespread in both terrestrial and marine ecosystems and present 

significant conservation challenges.  

Species invasion 

Species invasions are extremely common. Management actions targeting the whole landscape 

or ecosystem may provide better cost‐effective protection against the invasive species 

compared to a species‐by‐species approach (Marvier et al., 2004). Broad-scale conservation 

of habitats is increasingly being recognized as a more effective means of protecting species 

or landscapes than single-species efforts (Noss et al., 1997).  

Habitat fragmentation  

Habitat fragmentation means a loss of habitat, reduced land piece size and an increasing 

distance between land pieces, but also an increase of new habitat (Andren, 1994).  

Ecological carrying capacity  

A balanced ecological carrying capacity and understanding its importance are important to 

achieve sustainable development for human kind (Liu et al., 2011, 2012). The term ecological 

balance refers to the stability of life-forms (Miller, 1972).  

Animal migration  

Animal migration surely ranks as one of nature’s most visible and widespread phenomena. 

Every day, somewhere, animals are moving. The migrants span the animal kingdom, from 

whales to dragonflies (Wilcove & Wikelski, 2008). Animal migrations are often magnificient, 

and migratory species harbor zoonotic pathogens to humans (Altizer et al., 2011). Animal 

groups, such as schools of fish, flocks of birds, swarms of locusts, and herds of wildebeest, 

show a variety of behaviors including swarming about a food source or migrating over large 

distances in aligned groups. These collective behaviors are often advantageous to groups, 

allowing them to increase their harvesting efficiency, to follow better migration routes, to 

improve their aerodynamic, and to avoid predation (Cuevaset al., 2012). Understanding and 

even defining what constitutes animal interactions is still a challenging problem (Lord et al., 

2016).  

Social interactions with other group members  

Animals living in groups make movement decisions that depend, among other factors, on social 

interactions with other group members (Pérez-Escudero & de Polavieja, 2011). Collective 

behaviour has primarily been studied in animal groups such as colonies of insects, birds and 

fishes. Although less studied, collective behaviour also occurs in microorganisms (Reid & 

Latty, 2016). According  to Ballerini et al., (2008), numerical models indicate that collective 

animal behavior may emerge from simple local rules of interaction among the individuals. 

However, knowledge is little on the nature of these interactions, so models and theories mostly 

use aprioristic assumptions. By reconstructing the three-dimensional positions of individual 

birds in airborne flocks of a few thousand members, they showed that the interaction does not 

depend on the metric distance, as most of the current models and theories assume, but rather 

on the topological distance. Each bird interacts on average with a fixed number of neighbors 

(six to seven), rather than with all neighbors within a fixed metric distance. Interactions between 

starling flocks birds have a topological rather than metric nature, each individual interacting 
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with a fixed number of neighbors irrespective of their distances (Cavagna et al., 2010). 

Confusion effect is seen to be a general problem for predators (Schradin, 2000). 

Swarming  

One hypothesis is that swarms arise because the multiple moving prey causes confusion for 

attacking predators (Olson et al., 2013). The swarm behaviour can be controlled by different 

localizations of attractants and repellents (dangerous places) (Schumann, 2017). When 

confronted with a swarm of their prey, many predators become confused and are less 

successful in their attacks (Jeschke & Tollrian, 2005). A negative relationship between group 

size and levels of individual awakeness is widespread in socially feeding vertebrates. The main 

explanation of this ‘group-size effect’, (many-eyes hypothesis) says that as group size 

increases, more eyes are scanning the environment for predators. So an individual forager can 

spend more time for feeding. In addition, individuals monitor the alertness behaviour of their 

groupmates to tüne their own alertness level (Lima, 1995). 

Desert locust swarms 

A single desert locust swarm can cover up to 1200 square kilometers and can contain between 

40 and 80 million locusts per square kilometer (a total of around 50 to 100 billion locusts per 

swarm, representing 100,000 to 200,000 tons, considering an average mass of 2 grams per 

locust). The locust can live between three and six months, and there is a ten to 16-fold increase 

in locust numbers from one generation to the next (Anonymus, 3). 

The ability to change phase between solitarious and gregarious forms in response to 

population density is a key feature of locusts and is central to their occasional yet catastrophic 

impact on humans. Phase polymorphism is an extreme form of phenotypic plasticity. The most 

labile phase characteristic is behaviour (Simpson et al., 1999). 

Collective animal behavior 

Collective animal behavior is a form of social coordinated behavior of large groups of similar 

animals as well as emergent properties of these groups. This include the costs and benefits of 

group membership, the transfer of information across the group, the group decision-making 

process, and group locomotion and synchronization. Many functions of animal aggregations 

have been proposed and may be grouped into four categories: social and genetic, anti-

predator, enhanced foraging, and increased locomotion efficiency (Anonymus, 4). 

Proto-cooperation 

Herbert-Read et al., (2016) present evidence of a novel form of group hunting. Individual 

sailfish (Istiophorus platypterus) makes alternate attacks with other group members on their 

schooling prey (Sardinella aurita). While only 24% of attacks result in prey capture, multiple 

prey are injured in 95% of attacks. How quickly prey are captured is positively correlated with 

the level of injury of the school so the hunters can benefit from other’s attacks on the prey. 

They show that group hunting provides major efficiency gains (prey caught per unit time) for 

groups of up to 70 members. Also a free riding strategy, where some individuals wait until the 

prey are sufficiently injured before attacking, is only beneficial if the cost of attacking is high. 

In lions, foraging success does not change significantly with group size when prey is abundant 

(Packer et al., 1990). 

Modification of prey behaviour by predator 

To trap prey, humpback whales sometimes use ‘bubble nets’ in the form of hollow cylinders. 

The cylinder wall contains a dense population of bubbles, but the interior is comparatively 
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bubble-free. A group of whales may cooperate, diving and then rising in a helix, releasing 

bubbles to form nets of 3 to 30 metres diameter. The prey congregate in the bubblefree centre 

and are then consumed by the whales, which rise from below. Why prey refuse to escape 

through the walls is probably reasoning from acoustic properties of the nets (Leighton et al., 

2004). 

In predator-prey interactions, the efficiency of the predator is dependent on characteristics of 

both the predator and the prey, as well as the structure of the environment (Eklöv & Diehl, 

1994).  

Predator size-prey size relationships  

Size relationships are central in trophic linkages within food webs (Owen‐Smith & Mills, 2008). 

Predator–prey body size relationships influence food chain length, trophic structure, transfer 

efficiency and interaction strength (Barnes et al., 2010). 

Prey must pass through a vulnerable stage before achieving a predator‐invulnerable size. As 

environmental productivity increases, the impact of predators decreases because more 

individuals turn and remain in the invulnerable adult stage. At low productivity, the small 

species wins competition where the system is strongly consumer controlled. At high 

productivity, the large species wins due to the presence of predators where the system 

becomes less consumer controlled. At intermediate productivity, either the small or the large 

species can win depending on initial conditions where the system can be either strongly or 

weakly consumer controlled (Chase, 1999). 

An experimental study was carried out on prey handling time (from initial seizure of prey to 

completion of swallowing movements) in the grass pickerel (Esox americanus vermiculatus), 

using bluegill (Lepomis macrochirus) as prey. For individuals of the same mouth width (20 

mm), handling time was 40–80% less in Esox for bluegill prey of total length 20–50 mm. 

"Optimal" and maximum size of prey consumed were 56 and 46% larger, respectively, for the 

esocid (Hoyle & Keast, 1988). Aquatic organisms, especially fishes, exhibit exceptional 

diversity in mouth morphology and this variation has been shown to influence foraging patterns 

(Detmer et al., 2018).  

Foraging 

How animals find food in dynamic natural environments where they possess little or no 

knowledge of location of resources? Foraging theory says that in environments with distributed 

target resources, where forager knowledge about locations of the resources is incomplete, 

Lévy flight movements optimize the success of random searches in model simulations 

(Humphries et al., 2012). 

Variation in foraging success among 284 colour-ringed European blackbirds (Turdus merula) 

was studied in U.K. One-year-old birds foraging on lawns were half as successful at getting 

large prey as 2-year-old birds. There was no change in foraging success among birds aged 

>3. Same aged males and females was similar at foraging success (Desrochers, 1992). The 

composition of an animal group can highly effect the survival and success of its members (Dyer 

et al., 2009).  

Many studies have demonstrated a negative relationship between increasing habitat 

complexity and predator foraging success. These studies suggest a non-linear relationship, 

and some “threshold level” of complexity is required before foraging success is significantly 

reduced (Gotceitas & Colgan, 1989). 
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Foragers produce fat as an energy reserve to escape starvation. Reserves are required to 

survive when energy intake is not possible. However, building maximum possible body 

reserves may be detrimental due to the cost of carrying fat (Ekman & Hake, 1990). Establishing 

where and when predators forage is essential to understanding trophic 

interactions (Austin et al., 2006). 

Group foraging  

Group foraging has been proposed as an important factor for the evolution of sociality 

(Dechmann et al., 2009). Individual role specialization during group hunting is very rare in 

mammals (Gazda et al., 2005). Many bat species live in groups. Some of them live in highly 

complex social systems. Increased foraging efficiency through passive information transfer in 

species foraging for short-living insects has been postulated as a reason for group formation 

of male bats (Dechmannet al., 2010). Cooperative hunting might have important implications 

for the evolution of sociality and advanced cognitive abilities (Bailey et al., 2013). Group 

hunting in social carnivores is thought to have evolved by natural 

selection for increased efficiency of prey capture, increased prey size caught or 

defence of the kill against intra-and interspecific kleptoparasitism (Carbone et al., 1997). Living 

in groups facilitates prey capture but hunting success reach peak at small group sizes. The 

hunting success of predators and predation risk of individual prey decrease with increasing 

prey group size (Krause & Godin, 1995).  Nonlinear trends in group hunting success reflect a 

switch from cooperation to free riding (MacNulty et al., 2012). Successful collective decision-

making in groups of animals depends on accurate choices during group cohesion. However, 

increasing accuracy and/or cohesion frequently decreases decision speed and vice-versa. 

This is widespread in animal decision-making and results with various decision-making 

strategies that use either speed or accuracy depending on the context (Stroeymeyt et al., 

2010). The range of prey sizes captured by co-occurring species of group-hunting social 

spiders positively correlates with their level of sociality (Harwood & Avilés, 2013). Differences 

between species in the hunting with respect to communication, coordination and food sharing 

might be a reflection of differences in cognitive abilities (Strübin et al., 2011). The benefits of 

living in groups may increase with group size but this will depend 

on predator species or hunting mode (Cresswell & Quinn, 2010).  

Collective decision making 

Collective decision making is a main organization mechanisms in social insects. But, individual 

decision making play an important role depending on the foraging behaviour type. In the 

termite-hunting ant species (Megaponera analis), information of foraging sites is collected and 

conveyed to the colony by only a few individual as accurately as possible to optimize their 

foraging behaviour (Frank & Linsenmair, 2017). Pooling information can help groups to make 

better decisions than individuals. Group size is also thought to influence the accuracy of 

decision making with enormous variation in the size and composition of animal societies. 

Animals need to make decisions in dynamic environments and environmental conditions can 

alter or invert the advantage of group size (Cronin, 2016) 

Challenge hypothesis 

In male vertebrates, androgen levels show strong patterns throughout the year and play an 

important role in the frequency, intensity and persistence of 

aggression (Goymann et al., 2007). Territorial aggression is regulated by androgens which is 

well established in males. In many species, females also Show aggressive behavior 
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(Desjardins et al., 2006). The challenge hypothesis as established for adult birds, is also 

applicable for aggressive behavior in young birds outside the sexual context. A phase of 

priming with testosterone is necessary to reach to high behavioral responsiveness to a 

challenge (Ros et al., 2002). Testosterone has been related to agonistic interactions, while 

glucocorticoids have been related to social stress, basicly during interactions of dominance 

(Soto-Gamboa et al., 2005). Many animals adapt to rapidly changing social environments by 

using social information to modulate their hormone titres. By modulation of hormone titres, 

individuals can match their behaviour to their current social environment and avoid costs 

associated with prolonged high hormone titres. Most work on social responsiveness of 

hormone titres has focused on androgens in vertebrates but there is mounting evidence that 

insect hormones, especially juvenile hormone, may respond to social stimuli in ways that 

parallel androgens in vertebrates (Tibbetts & Crocker, 2014). Testosterone levels and 

aggression in male adult animals are closely associated with intense reproductive competition 

for the access to females (Cristóbal-Azkarate et al., 2006). The challenge hypothesis says that 

plasma testosterone concentration is high when male–male competitions are high and low 

when males are engaged in paternal care. In monogamous species, testosterone 

concentration increases at the beginning of the breeding period and decreases after egg laying 

(Parisot et al., 2005). Male–female interactions are more important than male–male 

interactions in for rapid changes in plasma androgen concentrations (Goymann et al., 2019). 

Under the threat of predation, animals can decrease their risk by moving towards other 

individuals and form compact groups (Kimbell & Morrell, 2015). Individuals watch the decisions 

of others before making their own decisions. This technique generally results in the correct 

decision but sometimes with incorrect decision. Consensus decision-making, a form of 

collective intelligence, thus effectively uses information from multiple sources to generally 

reach the correct conclusion (Sumpter et al. 2008). 

Swarm intelligence  

Swarm intelligence is a kind of problem-solving ability emerging from the interactions of simple 

information-processing units (Kennedy, 2006). Ants, bees and termites - all social insects - 

show impressive problem-solving capabilities. Properties associated with their group 

behaviour like self-organisation, robustness and flexibility are characteristics for optimisation, 

control or task execution (Bonabeau et al., 1999). 

Swarm intelligence refers to collective intelligence. Natural scientist have been studying the 

social insects’ efficiency of solving complex problems like finding the shortest path between 

their nest and food source or organizing their nests. These insects are not sophisticated 

individually, they make wonders as a swarm by interaction with each other and their 

environment (Saka et al., 2013). 

Collective intelligence  

Collective intelligence is the ability of a group to solve more problems than its 

individual members (Heylighen, 1999). Individual decision making can often be wrong due to 

misinformation, impulses, or biases. But, collective decision making can be surprisingly 

accurate (Landemore, 2017). Collective intelligence, which aggregates the shared information 

from large crowds, is often negatively impacted by unreliable information sources with the low 

quality data. This becomes a barrier to the effective use of collective intelligence in diversified 

applications (Qi et al., 2013).  



Science & Fiction-Febr, 2020 

8 
 

A collective intelligence consists of a large number of quasi-independent, stochastic agents, 

interacting locally both among themselves as well as with an active environment, in the 

absence of hierarchical organization which is capable of adaptive behavior. The major 

concepts arising from collective intelligence are stochastic determinism, interactive 

determinism, nondirected communication, nonrepresentational contextual dependency, 

stigmergy which are illustrated by using ant behavior (Sulis, 1997). 

It describes any cooperative enterprise in which individuals pool their resources to enhance 

task achievement. Also occurs only when there is an interaction or cross-fertilization between 

participants in the task. Collective intelligence is generally more innovative, though not 

necessarily more effective, than the intellectual capability of individuals working alone. It may 

be passed on, but is not biologically transmitted (Weschsler, 1971). 

Complex adaptive systems consist of a large number of interacting agents. Agents are goal-

directed, cognitive individuals capable of perception, information processing and action. 

However, agents are intrinsically “bounded” in their rational understanding of the system they 

belong to, and its global organization tends to emerge from local interactions, resulting in a 

coordination of the agents and their actions. This coordination minimizes conflict while 

facilitating cooperation or synergy. The basic mechanism is the reinforcement of synergetic 

interactions and the suppression of conflictual ones. As a result, the system as a whole starts 

to behave like an integrated cognitive “superagent” (Heylighen, 2013). 
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