
VI FORM ACADEMIC JOURNAL: Volume XI Winter 2022 

 pg. 1 

 

  

Cover Design by Nicola 
Y# 



VI FORM ACADEMIC JOURNAL: Volume XI Winter 2022 

 pg. 2 

 
CGS VI FORM ACADEMIC JOURNAL 
 
A message from the new editors, Naomi and Rayya: we’re doing it differently! This edition showcases 
not only outstanding artwork and scholarly explorations of topical issues, but also haute monde 
musical talent, linguistic brilliance and a true variety of academic excellence in the sixth form.  
This is the fourth edition of the CGS sixth form academic journal, a student-produced and half-termly 
edited publication containing a sample of exemplary academic work from Years 12 and 13, both 
within and beyond the curriculum. The aims of the journal are to recognise and publicise the 
achievements of the sixth form whilst simultaneously encouraging high standards in academic 
research and the formal presentation and communication of work, with a view to fostering skills 
essential to academic study beyond school.  
Contributions from any student in Years 12 and 13 for our next edition would be gratefully received. 
Please email your work, be it a dissertation, photo, code, a piece of artwork or music to 
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Time travel as a concept has been theorized, fantasized and dramatized since the dawn of time. It is in our human nature to 
wish to change the past and to experience the future before it happens. In this scientific research briefing, the key themes this 
paper will discuss are the possibilities of time travel, from the problems of reversing time to experiencing time at different 
rates. This paper will dive in depth into classical physics, the laws of thermodynamics and special relativity. 

 
 

Diatoms, Drowning and Decay: An Introduction to Forensic Botany with a Focus on Diatom 
Tests 

 
Key Terms: 
 
Photosynthetic: Organisms that use sunlight to synthesize food from Carbon Dioxide and water[1].  
 
Putrefaction: The fifth stage of decomposition, involving the breakdown of proteins and tissues, and 
liquefaction of the organs through the action of putrefying bacteria and fungi[2]. 
 
Drowning sequence: The four stages of drowning including: breath hold, fluid aspirated into lungs, 
cerebral anoxia (oxygen deprivation to the brain), and cerebral injury resulting from cerebral anoxia 
resulting in brain death[3].  
 
Autotrophic: organisms capable of manufacturing complex organic compounds from simple sources 
such as Carbon Dioxide and water, using energy from the sun[4]. 
 
Eukaryotic: relating to the kingdom Eukaryota: an organism whose basic structural unit is a single cell 
containing organelles[5].  
 
Forensic botany is, the use of plants in the investigation of criminal cases[6]. It is the combination of 
traditional botany (the study of plants), and forensic science (the application of scientific techniques 
and theory in order to inform an investigation of crime)[7]. Forensic botany is the hybrid science that 
emerges when plants and plant parts, including seeds, pollen, wood, leaves, fruits and flowers, are used 
to inform the investigation of criminal cases, legal disputes, and occasionally in non-criminal cases. 
Forensic botany is a subsection of the umbrella term Environmental Forensics, where evidence and 
information recovered from the natural world (water, air, soil and biota) is used to inform the 
investigation of crime[6]. Other examples of environmental forensics include forensic archaeology, 
forensic entomology (insects) and forensic palynology (pollen)[8]. Palynology is the most popular 
example of forensic botany to be shown on TV, but vegetative fragments and botanical analysis of 
stomach contents are more common in real-life cases[9].  
 
Whilst forensic botany is not a very well-known science, it is actually around 30  years older than 
modern plate tectonics [10]. The first recorded case of the use of forensic botany in criminal court was 
at the 1935 US Supreme Court trial of Bruno Richard Hauptmann for the kidnap and murder of 20 
month old Charles A Lindbergh Jnr, son of presidential candidate Charles A. Lindbergh Snr[7], where the 
wood that made the ladder used by the kidnapper was identified and tied to a location and 
manufacturer due to what is now called the plant’s “botanical fingerprint”[11]. In modern cases, forensic 
evidence recovered from the scene of a crime can be anything from vegetation fragments on the sole of 
a shoe or regrowth patterns of brambles, to location and distribution of lichens surrounding the crime 
scene (lichen growth will be densest on the north side of a tree[12]). Forensic botany has potential to be 
used in a wide range of criminal and non-criminal investigations such as murder, assault, criminal 
damage, arson, burglary, terrorism, veterinary work and trafficking (of humans, plants, and 
animals)[6][7]. Forensic botanists are contracted by the police and can be asked to be present at crime 
scenes in order to collect samples and provide specific insight, or may be sent samples recovered by 
Scene of Crime Officers (SOCOs) in order for remote analysis in an external lab. The reports that they 
produce from their analysis of samples and the crime scene must be admissible in court, and forensic 
botanists themselves may be asked to present their findings as expert witnesses during trial. 
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Forensic botany is particularly useful in the investigation of plant trafficking. Rosewood, Orchids, and 
Cacti are some of the most trafficked plants in the world, and the forensic evidence obtained from the 
trafficked plants themselves can help to identify and locate their area of origin and people involved. In 
instances of plant trafficking, it is essential to identify the "botanical fingerprint" of the plant chemicals 
through liquid chromatography and comparison to a chemical database (the most prominent of these 
in the UK is located at Kew Gardens)[13]. If a plant or piece of wood is seized by UK Border Control and 
suspected to be CITES listed (The Convention on International Trade in Endangered Species), liquid 
chromatography and comparison to a chemical database can help to identify whether the plant has been 
illegally trafficked or not, in addition to licencing information from the CITES database[14]. Licencing 
information can take down one trafficker, but forensic botany has the potential to find connections 
between trafficking groups and individual plants, thus having a larger impact on the worldwide trade 
in endangered species. One of the most common instances of illegally trafficked wood seized by UK 
Border Control is rosewood, often in the form of fretboards of guitars. This is one of the many uses of 
forensic botany, however this paper will focus on the application of microscopic plants.  
 
Diatoms: 
 
Diatoms are eukaryotic (single celled) autotrophic photosynthetic microalgae. They are commonly 
between 20 and 200 micrometres in length, although can be up to 2 millimetres. Diatoms thrive in a 
range of environments containing moisture, including marine, freshwater, and terrestrial 

environments[15]. Due to 
 
 their photosynthetic nature, diatoms are not often found in drinking water as they cannot survive 
within pipes or underground reservoirs due to the lack of light.  
 

Figure 1: A Collection of Diatoms as Viewed Under a Microscope [16]. 
  
The structure of diatoms and their elemental makeup is the reason they are so useful in forensic botany. 
Diatoms are photosynthetic, and have a highly complex siliceous skeleton or frustule split into two 
halves to enclose the cytoplasmic contents.  It is this silica skeleton that makes diatoms so exceptional. 
As opposed to the calcium skeletons of animals, or the cellulose or lignin skeletons of most other plants, 
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the silica frustules of diatoms have remarkable properties: they are extremely resilient to putrefaction, 
enzymatic, acidic, and fire destruction[15][17]. 
  
Drowning:  
The World Health Organisation defines drowning as the process of experiencing respiratory 
impairment from submersion or immersion in liquid[3]. There are two main types of drowning; wet 
drowning and dry drowning.  

- Dry drowning occurs in 10-20% of drownings, and is when initial laryngeal spasm caused by the 
force of the water does not relax and no water enters the lungs. The airways subsequently 
remains blocked not by the water trying to enter, but the body's own natural reflexes, and the 
victim dies of oxygen deprivation[7].  

- Wet drowning occurs in most cases, and is where water enters the lungs. In the sequence of wet 
drowning, no laryngeal spasm occurs to block the airways, and water is free to fill the lungs[18]. 
The victim dies of shock or oxygen deprivation.  
 

There are two other, lesser known types of drowning; secondary drowning, where the victim dies 
several hours or even days after initial immersion due to damage to the lungs; and immersion 
syndrome, where the victim's heart stops due to neurological shock after sudden exposure to very cold 
water[7]. The use of diatoms is most common in instances of wet drowning.  
  
In the instance of wet drowning, the victim, through sudden inhalation, fills their lungs with water. The 
pressure inside the lungs becomes so great that the water will rupture the peripheral alveoli and the 
microscopic contents of the water will pass into the capillary bed and be carried into the bloodstream. 

From  
 
here, the microscopic contents of the water,  including the diatoms, will be carried to major organs just 
before blood circulation fails[15][7].  

Figure 2: Cross Section of Alveoli Showing Alveoli Membrane and Adjacent Capillary Bed[19] 
 
 
The average pressure required to cause significant damage to the alveoli membrane (barotrauma) 
separating the lungs and the bloodstream, is 9,332.5 Pa[20]. The average number of alveoli within the 
avergae adult lung is 480 million, with a combined surface area of 70m2 ± 5m2. 
Therefore the avergae surface area of a single alveoli: 
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70

480,000,000
= 14.6 𝑥 10−8𝑚2 (3𝑆𝐹) 

 
 
Using this value, we can now calculate the force of water needed to cause significant barotrauma to an 
individual alveoli:  

𝐹𝑜𝑟𝑐𝑒 = 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝑥 𝐴𝑟𝑒𝑎 
 

𝐹𝑜𝑟𝑐𝑒 = (14.6 𝑥 10−8) 𝑥 9332.5 
 

𝐹𝑜𝑟𝑐𝑒 = 1.36 𝑥 10−3 𝑁  𝑜𝑟 1.36 𝑚𝑁  (3𝑆𝐹)  
 
 Therefore for a victim of wet drowning, a force of 1.36mN must be felt by a number of alveoli in order 
to find diatoms in the bloodstream or major organs, however this varies from person to person, and is 
influenced by the person’s environment, diet and health. A sample of tissue from the major organs of a 
suspected victim of wet drowning can be analysed in order to test for diatoms. The presence of diatoms 
in major organs is potentially good evidence for secondary or wet drowning, but cannot be used to 
prove dry drowning. However, in order to come to a conclusive theory about the cause of death, a 
numerical value for the number of diatoms found must be assigned for use as a threshold for sample 
analysis. Ludes et al state that analysis of the lung tissue from a cadaver is "considered positive" as a 
case of wet drowning if there are 20 diatoms identified within 100 microlitres of sediment extracted 
from a 2g sample of lung tissue[21]. 20 diatoms per sample is considered  sufficient concentration to 
exclude false positive results due to potential contamination[15]. Samples can also be taken from closed 
organs, such as the brain, kidney, liver or (favourably) femur bone marrow, and in these tissues more 
than 5 complete diatoms per 100 microlitres in a 2g sample is considered conclusive evidence for wet 
drowning as the cause of death[20].  If diatoms are present in closed organs, they will almost always be 
present in the lungs, and if diatoms are found in closed organs but not in the lungs then further testing 
must be undertaken.  
 
There are two methods of analysing tissue from a body of a suspected drowning victim for the presence 
of diatoms: One is by submersion in nitric acid, where the acidic resistance of the diatom's silica frustule 
means that the nitric acid destroys all other plankton life in the water except for the diatoms[22]. This is 
not favourable in the UK due to both the cost of nitric acid and safety concerns. The second method is 
called Ashing, and consists of the sample being dried, and heated sufficiently to burn the tissue and 
other plankton or microorganisms, but to preserve the silica skeleton of a diatom. Ashing is the method 
most frequently used in the UK[7]. Due to diatoms’ resistance to putrefaction, tissue samples retrieved 
can produce positive results even if the tissue is undertaking putrefaction in an advanced stage of decay. 
As the process of putrefaction is slowed down when a cadaver is submerged in water[23], diatom testing 
can be used on a corpse that has been found up to 5.5x longer than when normal putrefaction has set in 
(typically 10-20 days after death in a dry environment)[24] in order to produce positive results.  
  
  
The presence and concentration of diatoms in closed organs or in the lungs can be indicative of wet 
drowning, however this is not the limit of the information that diatoms can provide at the scene of crime. 
The silica makeup of a frustule is indicative of the availability of dissolved silica and the rate of 
vegetative reproduction in the environment[25]. Therefore by sampling different environments for their 
silicon density and makeup, it is possible to give an estimate for the location of origin of a drowning, if 
this is not already apparent. Systematic sampling of a locations where submerged remains are 
frequently found allows for the construction of a predictive database of diatomic information- this 
database can be used for future comparison of diatoms from recovered tissues[15]. In all cases, the 
samples of the environment must be taken as soon as possible, as the diatom makeup of the 
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environment may be vastly different in a matter of hours due to their sensitivity to fluctuations in light 
levels, temperature, salinity and pH of their environment[7].  
  
  
The main criticism of the validity of the diatom test is the possibility for the presence of diatoms in a 
tissue that arrived after the initial drowning sequence. Sometimes the time taken for the drowning 
sequence to take place is decreased due to pulmonary health of the victim, or the relative strength of 
their circulatory and cardiac systems[18][26]. This therefore reduces the volume of water inhaled during 
the drowning sequence, and therefore the concentration of diatoms present in tissue samples taken 
from recovered tissue. Another potential for false positive results from a diatom test is contamination 
from glass containers and the physical contamination of the victim’s skin during the autopsy. 
Contamination from water must be avoided by using diatom-free water (as much as possible), and by 
protecting the organs from the clothes and skin of the victim during the autopsy and collection of tissue 
samples. Overall, due to the abundance and sensitivity of diatoms, diatom testing is more vulnerable to 
false positive results, due to the circumstances of drowning (rapid death due to pre-existing health), 
concentration of diatoms in drowning medium, and contamination during extraction of samples, 
autopsy, and Ashing can all produce false-positive results.   
 
By Charlotte A.P. 
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"Female characters are conceived by and competing for the male gaze in traditional fairy tales, 

serving as prescriptive antifeminist propaganda" 
 
        Tracing history back to the origin of fairy tales may offer some insight into the ubiquity of societal 
constraints that are placed on women around the world. Two great turning points in the history of the 
fairy tale and women’s liberation are marked by Charles Perrault, the first of the names in re-telling 
age-old moralistic stories, and Angela Carter, a revolutionary, re-inventing The Fairy Tales of Charles 
Perrault (1697) to interrogate and expose their misogyny in The Bloody Chamber (1979). In 
Perrault's Griselda, the princess is conceived by 'a most delightful object' of the prince's gaze, Griselda. 
The authoritarian and sadistic prince forces his wife and daughter to be rivals for his love and 
ultimately announces his love for Griselda above all, a suggestion by Perrault that all women can aim 
to be submissive and uncomplaining like Griselda. Exposing the undertones of male desire in 
Perrault's story, Carter writes a short and violent tale of The Snow Child, a woman fantasised and 
created to succeed the Countess but finally cast aside, having sexually fulfilled the Count. Both writers 
present women as submissive creations of male desire but portray masculine authoritarianism 
differently: whereas Perrault uses the symbol of the palace to embody male power and female 
submission, Carter depicts the stripping of women and sexual violence towards them as a patriarchal 
display of power: as Bacchilega calls the Snow Child 'a masculine fantasy', the girl is subject to the 
Count who is a pornographer, creating a sexual image of a naked woman purely so that he can 
deflower and defile it. The moral that each writer seems to offer is progressive in challenging attitudes 
towards women of their time but whereas Perrault, growing disillusioned with the French legal 
system in 1651, writes of a poor woman gaining status for her virtue under the male gaze, suggesting 
that women should not be judged for their class, Carter extracts 'the latent content' from the 
traditional story to expose its misogyny, as an active feminist writing in the height of Second Wave 
Feminism which opposed the suppression of female sexuality, using a gothic setting to explore violent 
sexuality under male gaze and power. Women, particularly in mother-daughter relationships, cannot 
coexist if they are competing for the male gaze in the writers' worlds. Notably, Carter’s relationship 
with her mother was suffocatingly close, making her rebellion all the stronger, reflected in the intense 
rivalry of her female characters. In Carter's gothic setting the transfer of clothes signifies a shift in 
value in the eyes of the dominating male, presenting women as objects much more explicitly. 
Comparatively, Perrault constructs a controlling, voyeuristic male protagonist - hiding undercurrents 
of sexual desire and sadism behind connotations of innocence and simplicity - who pretends to marry 
his daughter in challenging his wife into submission: by winning him over with her virtues of 
obedience and patience, Perrault's main female character serves as 'prescriptive antifeminist 
propaganda' for Parisian wives to model.  
        Both writers present women as submissive creations of male desire but portray masculine 
authoritarianism differently. Helen Simpson compares fairy tales to the sci-fi of the past and believes 
Carter used them to explore 'ideas of how things might be different’. To begin the story, Perrault sets 
up the misogynistic model of the perfect woman, ‘without pride or vanity, obedient, with tried and 
proved patience and, above all, without a domineering will of her own.’ Like Perrault’s prince playing 
God, the Snow Child exists only as a figment of male desire, for 'as soon as he completed her 
description, there she stood, beside the road, white skin, red mouth, black hair and stark naked; she 
was the child of his desire'. Important to note in the Snow Child’s description is that she is ‘stark 
naked’, for Carter is at pains to interrogate the absolute focus on male sexuality from the beginning of 
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the story. Indeed, the women have no power whatsoever: every way in which the Countess tries to 
reclaim authority the Count can obstruct her; along the journey the Count favours his Snow Child, 
leaving the Countess ‘bare as a bone and the girl furred and booted’, and thus the Count ultimately 
determines which woman shall be a victim of his sexual predation, with full dominance of their bodies. 
Fascinatingly, the similar subjugation of women to the male gaze is precisely what Perrault 
encourages in the character of Griselda, who swears to the prince that she will ‘never have any other 
wishes than what I shall desire", establishing the paramountcy of male desire in The Fairy Tales’ and 
thus, portraying male authoritarianism as a necessary part of marriage. As the tale ends with the 
prince confessing his sins, the Marquis’ daughter is resolved to thanking her father immediately, 'for 
at this announcement, the young princess was enraptured in realizing that she had won back her life 
again from the prince. Falling to her knees she embraced him warmly', proving virtuous in obeying 
him, for which she is rewarded with false freedom since she must continue to live in the palace under 
his gaze. Likewise, the Snow Child is defiled as the Count 'thrust his virile member into the dead 
girl' emphasising his power, strength, masculine energy, and sexual dominance; the girl is 
immobilised but can still serve her purpose showing how women are valued for nothing more than 
their bodies. Although Carter’s story may be viewed as antifeminist for its reinforcement of the idea of 
male authoritarianism, it differs from Perrault’s fairy tale in its powerful ending: 'the Count picked up 
the rose, bowed and handed it to his wife; when she touched it, she dropped it. "It bites!" she said.' If 
the rose is a metaphor for the Snow Child's femininity, the ending shows that there is some ferocity in 
it, challenging the Countess' submission to her husband. Thus, the Snow Child strays from the blindly 
deferential female lead in Perrault’s story and may be a challenge to oppressive sexual autocracy in 
the form of the Count, as well as Perrault’s prince. 
       The moral that each writer seems to offer is progressive in challenging attitudes towards women 
of their time but whereas Perrault questions the class system and its discrimination of virtuous 
women of lower class, Carter exposes the misogyny of Griselda and presents the reader with the truth 
of the message of the traditional story: unsurprisingly, the book Carter published before The Bloody 
Chamber was a translation of Perrault's fairy tales from French to English. 'My intention was not to do 
'versions' or, as the American edition of the book said, horribly, 'adult' fairy tales, but to extract the 
latent content from the traditional stories’. There is a case to be made however, for Perrault’s story 
empowering the French woman through its emphasis of ‘her real ornament’ being beyond beauty and 
wealth: ‘an innocent simplicity’ or ‘virtue’ gaining Griselda her status. Furthermore, Griselda leads the 
prince over ‘steep rocks and across torrents’, suggesting that the female character is in a leading 
position and proves to be brave and resourceful, challenging traditional tropes of weak women. 
Indeed, Perrault caused an uproar within the Académie Françoise with his poem Le Siècle de Louis le 
Grand, which argued that modern French culture was superior to classical antiquity. This 
controversial notion formed the central argument for what became known as the Quarrel of the 
Ancients and Moderns, the cultural debate over whether classical or contemporary works should 
serve as literary models. Perrault did not publish a separate moral at the end of this story. Instead, he 
expounded on a few ideas in the introductory dedicatory letter to an unknown and unnamed 
"Mademoiselle." He ironically insisted that patience "Is not a virtue of Parisian wives, / But through a 
long experience they have acquired the Knack / Of teaching it to their husbands." Nevertheless, 
Griselda is forced from one patriarchal household to another, and thus, never holds sustainable 
power. Carter explores the power imbalance but suggests a new strength in the female characters: 
their sexuality; as 'they came to a bush of roses all in flower', the fact that the Count cannot deny the 
Countess a rose suggests that despite his authority over her body, he cannot control her femininity. 
Moreover, the Snow Child 'pricks her finger, bleeds', symbolising menstruation: as Elaine Jordan 
writes, the Snow Child's death is not a 'killing of women' but a 'killing of masculine representations' 
suggesting that the girl's weakness and ultimate death sentence was becoming a reflection of male 
idealisation. Carter’s stories were published in 1979, a time of intense feminist activity known as 
'Second Wave Feminism' that changed attitudes about sexuality and reproductive rights, perhaps 
fuelling the ferocity of the Snow Child’s femininity that ‘bites’. Carter visited Japan in 1969 and 
worked as a hostess, where she realised that it was the patriarchal society, not women, to blame for 
such degrading ideals; she became intrigued by Kabuki theatre which showed that the feminine ideal 
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is a male construct, as is the Count’s depiction of the Snow Child, radicalising her as a feminist upon 
her return to Britain. Thus, despite Perrault’s interrogation of the French class system that 
discriminates against virtuous women, Griselda is a misogynistic tale of female disempowerment, to 
which Carter protests by empowering her characters through their femininity.  
        Women, particularly in mother-daughter relationships, cannot coexist if they are competing for 
the male gaze in the writers' worlds. Although Griselda has a voice, she is forced to witness her 
husband and daughter's marriage because the Prince wishes it so, asserting ‘it is hardly necessary for 
a simple shepherdess like you to give me lessons or to meddle in my affairs’; at this rebuke, the 
princess has no control over her life whereas the Prince has complete power over the lives of the 
women he has made rivals. Perrault's mother goose tales were first a manuscript which he presented 
to Louis XIV's nineteen-year-old niece Elisabeth-Charlotte d'Orléans in 1695, perhaps as a subtle 
warning of the life ahead of her. Indeed, the prince chooses one wife to succeed the other, ultimately 
freeing neither as they must continue to obey him; ‘the people even praised the prince's cruelties 
because they had produced so remarkable a proof of Griselda's constancy that people saw in her a 
model for women everywhere in the world’, divulging that violence by dominant males is justified in 
creating the perfect submissive woman to succeed other women. Carter’s initial descriptions are 
focussed on the Countess, reflecting the Count's full sexual attention on her. As ‘the child of his desire’ 
is imagined, 'the Countess only had one thought: how shall I be rid of her?'. Incidentally, simply 
existing makes the girl a threat and rival to the Countess. As such, the Countess loses cultural status 
while the Snow Child becomes the Count’s only desire, just as Griselda is banished from the palace for 
her daughter to become the prince’s wife. Interestingly, the Countess is a bystander in the violence as 
she ‘reined in her stamping mare and watched him narrowly’, suggesting that through the Count’s 
defilement of the Snow Child, the Countess is reinstated. However, ‘"it bites!" She said', implying that 
the pain of femininity remains with the Countess despite not having any competition: the Count has 
no intention of sexually pleasing the women of his desire since the Snow Child's corpse would suffice, 
so we can expect the Countess' sexuality to exist only as a response to male arousal too. Thus, Carter 
exposes the no-win situation of female rivalry in competing for the male gaze, proving a death 
sentence for women who participate. 
        To conclude, Griselda is, overall, prescriptive antifeminism and an exhortation from Perrault for 
women to be deferential to men in 17th century Paris. Comparatively, Carter’s The Snow Child offers a 
re-definition of female sexuality under the male gaze, as something that can be poignantly violent if 
only it dares to challenge the male ideal. 
 
By Rayya N. 
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Will we fail to address climate change because Covid-19 showed we are unable to muster a 

concerted global response to common crises? 
 

Climate change seems an unsolvable, impending problem for humanity. Irreversible damage has 
already occurred, and policymakers are split over how to tackle climate change without detriment to 
our present needs. However, there is a case to be made for how the world can effectively respond. By 
analysing previous global crises that we answered, successfully and poorly, we can identify actions 
that must be taken to combat climate change. 

Climate change is real to many, and scientific consensus is clear: 98% of active climate scientists 
believe that global warming exists and the remaining 2% rely often on erroneous studies that cannot 
be reproduced[1]. The NOAA states that the annual rate of temperature increase has over doubled 
from 0.08ºC to 0.18ºC in 100 years[2]. The increase signifies serious consequences: sea levels rising 
3.6mm annually, due partly to the arctic melting at 13.7% per decade[3], more frequent extreme 
weather events such as wildfires, hurricanes, and floods, as well as oceans acidifying and warming 
which kills coral and significantly damages marine life.  

Humanity’s Crises: 

For humanity to create an effective global response to climate change, considering past crises will help 
avoid key errors that were made and provide the insight to fight climate change.  

The dot-com bubble: A stock bubble formed around technology companies in the 2000s and there 
were multiple warnings issued: the chairman of the Federal Reserve Alan Greenspan used the phrase 
“irrational exuberance” to imply that the market was overvalued[4]. Consequently, the index fell over 
78% in nearly 2 years. Nobel Laureate Paul Krugman criticised the way Greenspan handled the 
bubble, asserting that Greenspan “waited until the bubble burst… and tried to clean up the mess 
afterwards.”[5] In cleaning it up, Greenspan replaced the burst stock bubble with a housing bubble and 
reduced interest rates to fight deflation. As a result, the recession from the dot-com crash lasted only a 
few months, and minor overall damage occurred. Whilst we cannot replace a climate crisis with a 
housing bubble, we can take note of Greenspan’s rapid response to curb the consequences of the 
crisis. Climate change requires immediate action and swiftly reacting to changing conditions is the 
first step we must take. 

The 2008 financial crisis: Although the direct fallout from the dot-com bubble was insignificant, the 
housing bubble fostered by Greenspan contributed to one of the worst global recessions since the 
1920s.[6] After homeowners began defaulting on their subprime mortgages, the global banking system 
collapsed. Governments all reacted similarly with expansionary fiscal and monetary policy; costly 
government bailouts of failing banks led to ballooning national debts. Crucially, despite the costly 
economic actions taken by governments, the outcome of the recession was not the collapse of modern 
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society. Indeed, the recession ended for many countries by the last quarter of 2009; some 
macroeconomic principles (like balanced budgets) had been violated but the recession had been 
contained. The measures taken to combat the recession had to ‘satisfice’ between current 
macroeconomic objectives and the economic future. Thus, actions against climate change will also 
need to ‘satisfice,’ that is, satisfying the need for future sustainability without heavily sacrificing the 
present. 

Ebola: This crisis is most like the Covid-19 pandemic of the past decade; Ebola began in West Africa 
and quickly became an international issue. Within weeks, the beginning of a global response was co-
ordinated: the World Health Organisation published a roadmap aiming to end transmissions within 6-
9 months. The United Nations created the first mission for a virus and helped co-ordinate several 
governmental and non-governmental organisations to prevent its spread.[7] Whilst the magnitude of 
the epidemic does not match that of Covid-19, it examples a concerted response ending mass infection 
within a year. This shows how assertive, even unprecedented actions must be taken by global 
organisations to create an effective response. 

Covid-19: A key part of our socioeconomic history, Covid-19 revealed how an infectious disease could 
rapidly surpass any boundaries we implement. Unlike the Ebola Crisis, we did not act promptly 
enough to contain the damage. Thus, Britain suffered 3 lockdowns and various lockdown regulations 
are still in place worldwide.  

Predominantly, this is because the world did not listen to scientists. The WHO announced a public 
health emergency early in January 2020, but according to an independent panel “countries sat on their 
hands.”[8] Experts’ calls were ignored, and the worst global recession since 2008 occurred. 
Unemployment rose to 14.7% in the US - the highest since The Great Depression.[9] Therefore, to avoid 
severe environmental consequences, leaders must stop dismissing the climate experts and encourage 
us to do the same.  

Lessons learnt: 

Reviewing these crises tells a bleak tale but proves we can avoid disastrous environmental 
consequences. Firstly, harsh legislation is mandatory: governments have enacted laws that are too 
soft and have little effect on daily life; a bold carbon tax would reduce emissions quickly and offer a 
stricter alternative to the ineffective EU pollution permit scheme.[10] A permit scheme would be more 
efficient in the long-term but can only be achieved through an optimal level of permits. Fortunately, 
governments will have the information to find that level in the future, however we require an 
immediate solution in the form of a tax.  

Secondly, severe regulation will come at the cost of current consumption and economic growth. 
However, as exampled by the 2008 crisis, we will need to ‘satisfice’ such objectives to achieve a 
climate solution. While key macroeconomic objectives cannot be abandoned, productive changes that 
may harm us in the short-term will be greatly beneficial to us in the long-term. 

Finally, Greta Thunberg helped re-awaken the climate change movement in 2018, remaining relevant 
in the 24-hour news cycle, giving scientists a platform to re-iterate the message to the public. 
Listening to the experts is a key step we cannot dismiss. If humanity wants a future, then learning 
from our past and listening to the present will afford us a fighting chance. 

By Robin F. 

 

References: 
 



VI FORM ACADEMIC JOURNAL: Volume XI Winter 2022 

 pg. 14 

[1]: William R. L. Anderegg, James W. Prall, Jacob Harold, Stephen H. Schneider; ‘Expert credibility in 
climate change’ (June 2010) Proceedings of the National Academy of Sciences Jun 2010, 201003187; 
DOI:  10.1073/pnas.1003187107  
 
[2]: National Oceanic and Atmospheric Administration, “Global Climate Report – Annual 2020” 
(August 2021) https://www.ncdc.noaa.gov/sotc/global/202013  
 
[3]: Vizcarra Natasha, “Unexpected ice” (December 2020), https://earthdata.nasa.gov/learn/sensing-
our-planet/unexpected-ice  
 
[4]: The Federal Reserve Board, “Remarks by Alan Greenspan” (December 1996), 
https://www.federalreserve.gov/boarddocs/speeches/1996/19961205.htm  
 
[5]: Paul Krugman, “The Return of Depression Economics and the Crisis of 2008” (2009), Penguin 
Books, p.142, ISBN 978-1-846-14239-0 
 
[6]: The Financial Crisis Inquiry Commission, “The Financial Crisis Inquiry Report” (2011), http://fcic-
static.law.stanford.edu/cdn_media/fcic-reports/fcic_final_report_full.pdf  
 
[7]: BBC News, “Ebola ‘threat to world security’- UN Security Council” (September 2014), 
https://www.bbc.co.uk/news/world-africa-29262968  
 
[8]: The Independent Panel for Pandemic Preparedness and Response, “Main Report and 
accompanying work” (May 2021), https://theindependentpanel.org/mainreport/  
 
[9]: Forbes, “Here’s How The Coronavirus Recession Compares To The Great Recession” (May 2020), 
https://www.forbes.com/sites/sarahhansen/2020/05/08/heres-how-the-coronavirus-recession-
compares-to-the-great-recession/ 
 
[10]: European Environment Agency, “EU Emissions Trading System (ETS) report” (2021), 
https://www.eea.europa.eu/data-and-maps/dashboards/emissions-trading-viewer-1  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.ncdc.noaa.gov/sotc/global/202013
https://earthdata.nasa.gov/learn/sensing-our-planet/unexpected-ice
https://earthdata.nasa.gov/learn/sensing-our-planet/unexpected-ice
https://www.federalreserve.gov/boarddocs/speeches/1996/19961205.htm
http://fcic-static.law.stanford.edu/cdn_media/fcic-reports/fcic_final_report_full.pdf
http://fcic-static.law.stanford.edu/cdn_media/fcic-reports/fcic_final_report_full.pdf
https://www.bbc.co.uk/news/world-africa-29262968
https://theindependentpanel.org/mainreport/
https://www.forbes.com/sites/sarahhansen/2020/05/08/heres-how-the-coronavirus-recession-compares-to-the-great-recession/
https://www.forbes.com/sites/sarahhansen/2020/05/08/heres-how-the-coronavirus-recession-compares-to-the-great-recession/
https://www.eea.europa.eu/data-and-maps/dashboards/emissions-trading-viewer-1


VI FORM ACADEMIC JOURNAL: Volume XI Winter 2022 

 pg. 15 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
How and Why were Different Aspects of Classical Antiquity Depicted in Classical Art in the 

Victorian Era? 
 
“Victorian culture was obsessed with the classical past,”, states Professor of Greek Literature 
and Culture Simon Goldhill.1 However, the reasons for this obsession are not immediately 
evident. Did the Victorians want to define their own history through appreciation and 
appropriation of Greek and Roman art, or simply to apply its grandiosity to their own? The 
Royal Academy’s standards set for British artists, which prevented them from making art that 
did not show the desirably reappropriated aspects of classical and early Italian art, meant that 
artists with individual agendas were heavily restricted. Artists who did conform to and even 
promote these standards would be rewarded with public recognition, whilst those who did 
not, such as the pre-Raphaelites and their associates, would be condemned. Classical subjects 
were popularised by artists including Sir Edward Poynter (1836-1919), and Sir Lawrence 
Alma-Tadema (1836-1912). Simeon Solomon (1840-1905) was an artist whose work fell into 
disrepute due to its content, and his work is often more intense and less idealised than either 
of the other two. This essay will explore the reasons for each of these artists’ varying 
representations of Classical life. 
 
Simeon Solomon was a Jewish-British painter whose work was notable for depicting Jewish 
and queer lifestyles in Classical settings. Although Solomon’s expressions of his identity were 
acceptable, his career was cut short by two public scandals in 1873 and 1874 in which he was 
accused of having homosexual relationships. His work was collected by other influential queer 
Victorian men including Oscar Wilde. Due to his ostracization during his own lifetime, firstly 
by the general public for his Jewish identity, then by his own Jewish community for his 
sexuality, Solomon has become representative of those ideas in Victorian British art that were 
repressed and scorned by dominant academics. 
 

 
1 (Goldhill, 2011) 
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Same-sex attraction was one such controversial topic explored 
by Solomon in his artworks. Whilst 
attending Royal Academy schools, he was 
introduced to the poet Algernon Charles 
Swinburne. The pair became good friends, 
and Swinburne’s influence can be seen in 
Solomon’s body of work. Swinburne wrote 

poems and novels that were considered controversial due to their 
‘pornographic’ nature; one such novel, Lesbia 
Brandon, which depicted lesbian 
relationships, was originally illustrated by 
Solomon.2 Sappho, a Greek poet most 
notable for her same-sex desires, was, in 
the 20th century, considered “the emblem 
of female homosexuality”, and Solomon 
depicted her several times in his career.3 
His Study of Sappho (1862) solely focusses 
on Sappho herself and does not at all 

relate to her sexual identity, whilst Sappho and Erinna in a Garden at Mytilene (1864)  
centralises the same-sex affection with only a fawn, separate from the women, subtly 
referencing Sappho’s male lover Phaon.4 This allows for a more nuanced interpretation of her 
sexuality, whilst other representations of Sappho, such as Alma Tadema’s Sappho and Alcaeus 
(1881) , represent the homosexual and potential heterosexual attraction that Sappho may 
have experienced in a binary, mutually exclusive manner. Solomon also explored the subject 
of bisexuality, in works such as The Bride, the Bridegroom, and Sad Love (1865) .5 
 
Conversely, Poynter’s depiction of ambiguous female sexuality is composed explicitly through 
the gaze of the woman’s male admirer. The Roman poet Catullus’ Lesbia’s Sparrow is 
interpreted by Poynter in Lesbia and Her Sparrow (1907) , and whilst the nickname Lesbia is 

evidently in honour of Sappho and her lovers, the ‘sparrow’ (in Latin, 
passer) could be a euphemism for male genitalia. By relating his work to 
Sappho, a popular painting subject at the time, while erasing any hints of 
homosexuality, Poynter has manipulated Classical culture to his personal 
benefit and simultaneously avoided public disapproval from the Royal 
Academy. 
 

 
2 (Lambourne, 1962-1967) 
3 (Most, n.d.) 
4 (Prettejohn, 2008) 
5 (Prettejohn, 2008) 
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Another controversial topic studied by Solomon was androgyny, and some of his most well-
known paintings feature ambiguously gendered subjects. Bacchus (1867)  displays androgyny 
through the physical appearance of the subject: soft features, medium length hair, and a 
passive gaze into the middle distance that is angled away from the viewer. At first glance, it is 
uncertain as to the gender of the subject, which deviates from the sharp, prominent, and 
deliberate features that the majority of male or male-aligned Classical figures are given in both 
Classical and more recent art. A further example of androgyny in Solomon’s work is 
Heliogabalus, High Priest of the Sun (1866) . The androgyny within this painting, however, is 

far more subtle: whilst most modern viewers and critics would not 
recognise the subject, Solomon’s intended audience of Victorian 
aristocracy who specialised in reappropriating Classical culture would 
certainly have known of Heliogabalus. Also known as Elagabalus, 
Heliogabalus was a Roman emperor who was assigned male at birth, but 
used feminine pronouns, had a range of male lovers, and is considered to 
be one of the first people to actively seek out gender affirming surgeries.6 
 
Changing sexuality and androgyny, were revered by the ancient Greeks 
and Romans. However, in Victorian society, “the ramifications of a figure 
that combined aspects of male and female, in turn, demanded the equality 
of women. And in a society where the observation of a strict division of 

roles designated by sex existed, the moral issues of marriage, legitimacy and paternity were 
questioned.”.7 Therefore, by exploring androgyny in his paintings in order to explore the 
nuances of his own Jewish and queer identity, Solomon was challenging a fundamental pillar 
of Victorian society, which would consequently mark his work as imperfect by the ‘traditional’ 
standards of the Royal Academy. 
Lawrence Alma Tadema (1836 – 1912) was a Dutch oil painter who spent the majority of his 
career in England. He was acquainted with both Poynter and Solomon, and whilst Alma 
Tadema’s work does not feature many subjects that were considered controversial in the 
Victorian period, his work seems to join that of these two artists together. As the son of a 
notary, he had very few artistic links; however, he studied at the Royal Academy in Antwerp, 
Belgium and through this became associated with the anti-RA pre-Raphaelites in England. 
After his tutor, Jan August Hendrik Leys, told 
him that his paintings of the Merovingian 
period would have little success commercially, 
Alma Tadema began to paint subjects from 
Classical Antiquity, a favoured subject of the 
later Victorian period. Somewhat similarly to 
Solomon, Alma Tadema’s work fell into 
disrepute after his death and only became 
recognised as significant during the mid 20th 
century. 
 

 
6 (Varner, 2008) 
7 (McKenzie, 2005) 
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Alma Tadema’s work appears heavily researched; his painting The Roses of Heliogabalus 
(1888)  shows an incident in which Heliogabalus smothers their party guests to death under a 
blanket of roses. It is disputed whether this specific incident occurred but is representative of 
the extremely hedonistic lifestyle of upper-class Roman citizens. The Roses of Heliogabalus 

shows also shows the same Heliogabalus as Solomon painted, and they 
are still shown as androgynous. Given Alma Tadema’s research into the 
Roses incident, it is likely he too was aware of the ruler’s atypical 
lifestyle. This shows a level of tolerance on Alma Tadema’s part, 
separating his views from Victorian society and aligning him with the 
likes of Simeon Solomon, despite Alma Tadema himself being a 
heterosexual, cisgender man.8 Another example of Alma Tadema’s 
awareness of Classical lifestyles is his painting Spring (1894) . This is a 
painting of a Roman parade, perhaps Cerealia, Floralia or Ambarvalia, 
and is comprised of architecture from various archaeological sites in 
Italy including the Arch of Constantine in Rome.9  The bottom of the 
frame has an excerpt from Algernon Charles Swinburne's 1865 poem 
"Dedication": "In a land of clear colours and stories, / In a region of 
shadowless hours, / Where earth has a garment of glories / And a 
murmur of musical flowers".10 Alma Tadema’s meticulous research and 
deep understanding of Classical lifestyles suggests that one of his 
primary motivations to paint was purely historical interest, and yet 
unlike other artists who may have shared these curiosities, he did not 

censor aspects of these lifestyles if they did not match with those of Victorian Britain.  
 
 
 
 
The aforementioned mutual friendship with Swinburne further enforces the link between 
Alma Tadema and Solomon, making Alma Tadema’s inclusion of subjects such as Heliogabalus 
and Sappho seem more deliberate. However, one of Swinburne’s 
ideologies, “l’art pour l’art”, or “art for art’s sake” only appears to 
have influenced some of Solomon’s work, as opposed to Alma 
Tadema.11 Whilst the main body of Solomon’s work is laced with the 
same level oof symbolism employed by the pre-Raphaelites, some of 
his more popular works, such as Love in Autumn (1866)  were heavily 
tied to this aestheticism. This further enforces the idea that the 
success of artists in the late 19th century relied upon preconceived 
societal standards. 
 
Edward Poynter had a decidedly popularist nature which allowed 
him to become the principal of the National Art Training School and 
President of the Royal Academy, which dictated Victorian High society’s attitudes towards 

 
8 cis·gen·der | \ (ˌ)sis-ˈjen-dər  \ 
variants: or less commonly cisgendered \ (ˌ)sis-ˈjen-dərd  \ 
Definition of cisgender 
: of, relating to, or being a person whose gender identity corresponds with the sex the person had or was identified as having at 
birth 
9 (Anon., n.d.) 
10 (Swinburne, 1865) 
11 (Prettejohn, 2008) 
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Fine Art. The RA had a strong anti-pre-Raphaelite stance in the early part of Poynter’s life, but 
by the second pre-Raphaelite movement in the late 1860s, inspired mainly by the work of 
Dante Gabriel Rosetti, it became very influential in symbolism in art.12 Whilst Poynter’s 
artworks drove the Victorian obsession with Classical Antiquity, his work was heavily 
influenced by the societal standards of the time. 
 
Unlike those of Alma Tadema, many depictions of Ancient Roman, Greek, and Middle Eastern 
culture encompass these standards by focussing on aestheticism and beauty ideals. Although 
Poynter’s art shows the same realist approach as the pre-Raphaelites, his art has been 
criticised as lacking historical accuracy. Firstly, he further reflects Victorian interpretations by 
depicting pure white marble statues in his historical paintings: even though 
these statues would have originally been painted with vibrant colours 
(which may have inspired Greek myths such as that of Pygmalion, who fell 
in love with a statue he had carved), Victorian archaeologists would remove 
all remaining paint instead of properly restoring the statues. This trend 
erased the vibrant and exquisite depictions of classical antiquity and 
replaced it with Christian values of purity through the symbolism of the 
white marble. As well as incorrectly interpreting ancient artistic methods, 
his work prioritises decorative composition over reality. John Ruskin, a 
major influence of the pre-Raphaelites, in his 1875 Notes on the Academy 
doubts the accuracy of The Festival (1875)  by questioning “how long Mr. 
Poynter thinks a Young lady could stand barefoot on a round-runged ladder, 
or that a sensible Greek girl would take her sandals off to try.”.13 Although 
this may seem like a minor flaw, it highlights Poynter’s lack of 
understanding of Greek, particularly Athenian, etiquette as an important 
expectation in such a society.  
 
Despite differences in their research and artistic ideals, Alma 
Tadema and Poynter’s styles are visually far more similar than 
Solomon’s. Both Alma Tadema and Poynter’s works seem more 
refined and perhaps elegant than that of Solomon: their colour 
palettes are overall more receding and delicate, whilst Solomon 
repeatedly uses bold reds and golds in his works. The first style 
encompasses Victorian Christian ideas of purity and idealism, whilst 
the latter is far more hedonistic and deviant in nature. In 1897, 
Poynter’s biographer declared that his classical artworks “challenge 
comparison with the work of Mr. Alma-Tadema, because their 
subjects are similar, and they are distinguished by their careful execution and the dextrous 
painting of marble and other accessories, but there the parallel stops.”.14 An example of these 
similarities is Poynter’s Corner of the Marketplace (1887) , in which the marble is clearly 
similar to that in Alma Tadema’s pieces, as well as the delicate fabrics in which the subjects 
are dressed. This is one of a group of small pictures painted in the 1880s depicting female 
models in classical settings, without melodrama or mythological narrative. 
 

 
12 (Landow, 1984) 
13 (Ruskin, 1875) 
14 (Lambourne, 1962-1967) 
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However, Faithful Unto Death (1865)  is an example of Poynter’s work having been well 
researched. This painting depicts a Roman sentry remaining at his post during the eruption of 

Vesuvius- this was inspired by the discovery of a fully armoured soldier 
in the early 1800s in Pompeii.15 These first excavations of Pompeii after 
its rediscovery in 1599 led to the birth of neoclassicism itself in Rome 
through the writings of Johann Joachim Winkelmann. Much like his 
Marketplace series, this painting stands out from the main body of 
Poynter’s work as it is neither a commission nor fantastical. It shows a 
“normal” person from Roman society – that is, a man who could have 
existed, as opposed to the demigods and heroes that were often the 
subject of Classical paintings. The motives for these pieces could be seen 
as purely curiosity as to the “historicist” style of painting that some of 
Poynter’s peers, including Alma Tadema and Frederic Leighton, would 
have employed. 

 
Due, perhaps, to Poynter’s censorship (which Alma Tadema and 
Solomon limited and refused to enact in their own artwork respectively) 
and his appeal to the wealthier individuals of Victorian Britain, he 
enjoyed a greater success and recognition throughout his lifetime. He 
became President of the Royal Academy in 1896 after the death of John 
Everett Millais, and after his death Brighton College held an exhibition of 
Poynter's paintings and drawings entitled “Life at Arms Length” in 
November–December 1995. His commissions were very popular, most 
notably St George for England (1869) , a mosaic in the lobby of 
Westminster Palace. It seems that Poynter’s artistic agenda was one of 
personal gain, unlike those of Alma Tadema and Solomon, who explored 
subjects that were important to themselves. 
 
To conclude, it is evident that although the Victorian Art World was comprised of close-knit 
circles (such as the pre-Raphaelites and the Royal Academy) within a strict social hierarchy, 
Classical subjects were chosen based on each individual artist’s personal experiences and 
ideals. Poynter, in order to achieve the academic credibility which led to his presidency of the 
Royal Academy, painted certain subjects in a style which would appeal to other academics of 
the time. Alma Tadema wanted to depict his historical areas of interest with as much accuracy 
as possible and allowed his choice of topics to be guided by the opinion of the general 
populous. Solomon had perhaps one of the most controversial motives of all Classical 
Victorian painters: depicting his own identity within a Classical setting in order to find 
comfort and acceptance which was not provided to him by the society in which he lived. 
However, Solomon’s fall into disgrace is a perfect example of Victorian censorship, the 
necessary removal of all aspects within art and artists that were “undesirable” and “deviant”. 
Therefore, it seems obvious that the majority of the Victorian obsession with Classical art 
came from a need for self-aggrandization through projecting 19th Century British high society 
onto those of ancient Greece, Rome, and Israel, rather than an appreciation of these cultures at 
the height of their rediscovery. 
 
By Gabriel M 
 
 

 
15 (Landow, 1984) 
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‘The Varian Disaster’: to what extent was Publius Quinctilius Varus responsible for Rome’s defeat in 
the Battle of the Teutoburg Forest in AD 9? 

 
“Quinctilius Varus, give me back my legions!”16 or so the Roman Emperor Augustus cried, upon 
hearing that three of his legions had been wiped out in an ambush on the frontiers of the province of 
Germania. In September AD 9,17 Legions XVII, XVIII and XIX of the Roman Army had been heading 
back to their winter quarters in the Rhineland after the summer’s campaigning,18 when Legate 

 
16 (Gauis Suetonius Tranquillus, 1957) 2.23 
17 (Bordewich, 2006) 
18 The Eastern border of Germania was at this time at the Elbe River in the North East of Germany (to give an idea of how far 
east this is, Dresden and Hamburg are both on its banks), although the Rhine marked the extent of complete Roman control. 
Tribes between the Rhine and Elbe were fairly autonomous, but had to answer to Rome, and were clearly not fully subjugated, 
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commander Publius Quinctilius Varus heard reports of an uprising in Northern Germany. Varus 
swung his column to the North, hoping to quickly end the rebellion before it posed a serious threat to 
the Pax Romana. But the report was falsified: no rebellion had occurred. Unaware of this, Varus’ 
legions were ambushed en route by a force of Germanic tribesmen led by Varus’ own advisor and 
Auxiliary commander, the Cheruscan Chieftain Arminius. The Roman column, unable to turn and fight 
in the dense forest, had no choice but to continue on their northward march, losing men to the hit-
and-run raids of the lightly armoured tribesmen. The battle lasted 3 days, despite an attempt to 
escape through a forced night march and eventually, the ragged Roman force was finished off by the 
Germans on an open field near what is modern-day Kalkriese, Lower Saxony. Varus fell on his sword 
on the final day of battle rather than be tortured and killed by Germanic captors.19   
 
The Battle took a catastrophic toll on the Roman Empire, wiping out more than a tenth of the Roman 
Army20, and it was only the brave efforts of military forts on the west bank of the Rhine that stopped 
the rampaging Germans from invading France. Indeed, according to the Roman biographer Gaius 
Suetonius Tranquillus, Augustus “took the disaster so deeply to heart that he left his hair and beard 
untrimmed for months” and always “kept the anniversary as a day of deep mourning”.21 Unusually for 
the Romans, despite a savage revenge campaign during the Emperor Tiberius’ reign in AD 15, during 
which two of the three lost Eagles were recovered, their expansion in Germania halted after the Battle 
of the Teutoburg Forest.22 We must apportion some of the blame for the disaster on Varus, as the 
Commander of the Roman Force. But does the battle deserve its name the ‘Varian disaster’, or is Varus 
merely the unfortunate victim of an expertly planned, and perfectly executed ambush by the enemy?  
 
Arminius was the son of the Chieftain of the Cherusci, Germanic a people located around the Weser 
river in North-West Germany.23 The Cherusci were under Roman rule, and Arminius - as his 
Romanised name might suggest - was sent to Rome with his brother Flavus, receiving a Roman 
education, Roman citizenship and a place in the Auxiliary force24 of the Roman Army. In AD 8, he was 
posted to Germania, commanding a unit of Cheruscan cavalry25 under Varus. But he still harboured a 
deep resentment towards the Romans, and whilst under Varus’ command, secretly amassed a huge 
alliance of the Marsi, Bructeri, Chatti and Chauci peoples,26 convincing them to join in an attempt 
throw off Rome’s hostile yoke. Arminius was clearly a remarkable man: at the age of just 25, he 
successfully united a people famous for their division and orchestrated one of the most successful 
ambushes in history.27  
 
In some ways, we can excuse Varus: the Battle of the Teutoburg Forest was something of a “perfect 
storm” for the Germans, in that once the trap had been set, all elements swung in the Germans’ favour, 

 
as shown by events at the Teutoburg. After Germanicus’ revenge campaign in AD 15, the Rhine became the permanent eastern 
border of Germania. All information in note from (UNRV Roman History, n.d.)   
19 Information in this paragraph compiled from a range of sources, primarily (Bordewich, 2006), (Livius.org , 2020) and (Creasy, 
1848) 
20 The Roman Army was at the time a force of 28 Legions, consisting of around 300,000 men. (Grant, 2002) 
21 (Gauis Suetonius Tranquillus, 1957) 2.23 
22 It is a matter of some debate as to whether this is solely due to the events of the battle. Explanations vary from the 
psychological impact of Varus’ defeat, the forested terrain’s lack of suitability to the Roman War Machine, or simply that 
Germany as a territory was not “economically advantageous” to invade- (Brochu, 2013). Either way, The Teutoburg disaster 
must have a significant factor in this decision, although perhaps not the sole cause  
https://journals.library.ualberta.ca/constellations/index.php/constellations/article/view/18864/14654 
23 (Oxford Reference, 2012) 
24 Foreign units of the Roman army, bringing skills unique to their own culture to the Roman war machine  
25 (Durschmeid, 2000) 
26 (Livius.org , 2020) 
27 later becoming an important figure to German Nationalists from the 1400s to the 20th century (Bordewich, 2006), inspiring the 
‘Arminius Myth’, the belief that Arminius united the whole of Germany in a “big bang” event in European history, forever driving 
the Romans out of Germany. Arminius’ achievements are less celebrated today due to his adoption into Nazi ideology. 
(Crossland, 2009) 
 Arminius is the origin of the name “Hermann” 
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and there was little the Romans could do. The Romans, for once, were outnumbered: eight of the 
eleven legions in the Rhineland had been moved to Pannonia28 to crush the Illyrian revolt, which 
lasted from AD 6 to 9,29 and Arminius, seeing his opportunity,30 had gathered an alliance of tribes. 
Varus can hardly be blamed for the weather, or terrain (in Germania, he would have found it difficult 
not to march through forests): Cassius Dio reports that the Romans were “having a hard time of it 
felling trees, building roads and bridging places that required it”, “even before the enemy assailed 
them”.31 The column, consisting of three legions of heavy infantry, plus auxiliaries, baggage and the 
usual assortment of wives, slaves and salespeople that followed an army on the move, was stretched 
to a perilous eight miles in length.32 Driving rain prevented the Roman from gripping spears, shields 
and bowstrings and made progress through the forest harder. Once the trap was sprung, the Romans 
could not turn and march back out, their only choice being to make for the nearest fort at Haltern, a 
daunting sixty miles away.33 Varus was tactically outmatched: Arminius’ expert planning ensured that 
the Roman weaknesses were German strengths. With his knowledge of Roman battle tactics (given to 
him by the Romans themselves), Arminius knew that his people would only cut themselves to pieces if 
they met the Roman shield wall in a frontal assault. However, in the forest, the Romans lacked the 
space to form their battle formations, and in a marching column, could not effectively turn to repel 
attacks to their flank. By contrast, the lightly armoured Germanic tribesman, who knew paths the 
Romans did not,34 could move freely through the forest, harrying the entire length of the column in 
constant hit-and-run raids. This style of attack was not only physically exhausting to the Romans, but 
demoralising, and ensured that they suffered steady, heavy losses even as the Germanic ranks were 
swelled by groups who joined once victory was imminent.35 Arminius outfoxed Varus at every turn: in 
the morning of the second day of battle, he tauntingly allowed the Romans to form a column 
unchallenged, only to resume attacks as they began to march.36 He even planned  for Roman initiative: 
on the final day of battle, the Germans constructed a rampart (using Roman techniques) ahead of 
Varus’ force, who had undergone a forced night march in the attempt to escape, only to emerge 
trapped between the fortifications of the tribesmen and a great bog. This became the final killing field: 
Varus and his Commanders fell on their swords and the remaining legionaries were wiped out 
entirely, leaving only a few survivors from a host of around 20,000.37 It is clear that Varus was ‘up 
against it’, fighting against a brilliant, inspired commander, where all elements of the battle worked 
against him.  
 
However some blame must be aimed at to Varus. A high-ranking Patrician,3839 Varus was a kinsman by 
marriage to the Emperor himself,40 and enjoyed the benefits that came with that high-ranking status 
(which could possibly have allowed a man of lesser skill to bypass stages of the cursus honorum41), 
serving as proconsul of Africa and governor of the province of Syria42 before his appointment to 
Germania. Therefore, he may have been at least a competent administrator, and had proved his worth 
in crushing rebellions: in Syria, Varus led his legions into neighbouring Judea to quell a Jewish 
uprising in AD 4, burning the town of Emmaus and crucifying some 2000 conspirators whom he 

 
28 Present-day Western Hungary and Eastern Austria, including parts of Croatia, Serbia and Slovenia. The Illyrians were a people 
living in the area (Britannica.com, n.d.) 
29 (Livius.org , 2020) 
30 The legions moved away would have returned to resume the campaign in Germania after the Illyrian revolt- (Livius.org , 2020) 
31 (Dio) Roman History 56.20 
32 (Bordewich, 2006) 
33 (Bordewich, 2006) 
34 (Dio) Roman History 56.20 
35 (Dio) Roman History 56.21 
36 (Creasy, 1848) 
37 (Livius.org , 2020) 
38 The Roman aristocracy and the senatorial class, families who could date their lineage back to the early republic  
39 (Livius.org , 2020) 
40 (Benario, 2003) 
41 “The ‘sequence of offices’ in the career of a Roman politician.” Aspiring men took on a range of military and civil positions  
each higher than the last, to prove their worth over a wide range of disciplines (Livius.org, 2019) 
42 (Benario, 2003) 
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judged as guilty (which many provide some evidence for his reputation for cruelty).43 The main fault 
of Varus during the events leading up to and including the Battle of the Teutoburg Forest, is his 
complacency44. Conducting himself with “all the arrogant security of a governor of a perfectly 
submissive province”,45 Varus treated the Germans as if they were his slaves, “issuing orders” and 
“extracting money”46 from them, which proud peoples such as the Cherusci, whose rulers were client 
kings cooperating with Rome, did not take kindly to. The Germans could not retaliate yet (too many 
Legions were still in the area), but resentment built: Varus made Arminius’ task of German unification 
easier, as he was able to unite different, usually conflicting peoples through their hatred of Varus, and 
the fear of future cruelties. Varus was similarly careless in his Command: he neglected to post scouts 
ahead of his column,47 keep his entire force with him in hostile country48 or march in battle formation, 
and Arminius realised that the General was a perfect target for ambush. Varus was also complacent in 
his belief that Arminius was loyal to him, ignoring and even rebuking those who brought reports of 
Arminius’ conspiracy that before him.49 In fairness to Varus, there was no obvious reason (beside the 
report) why he should not have trusted Arminius, and the reports of conspiracy were brought before 
him by Segestes, a Chieftain who had a feud against Arminius, as the Cheruscan abducted and married 
his daughter against his will.50  
 
Whilst Varus cannot be blamed for the terrain and weather, he can be blamed for allowing his army to 
be led into such adverse conditions. Arminius, who may have known of Varus’ apparent penchant for 
crushing rebellions, suggested a detour through unknown territory to get to the site of the revolt with 
maximum speed. Varus agreed, trusting Arminius’ own Cheruscan Cavalry to lead the vanguard51 and 
posting no Roman scouts, leaving the column in severe difficulties when the Cherusci begged leave to 
drum up some local support for Varus (the fact that Varus allowed the Cherusci to leave, the only 
members of his force who truly knew where they were going, almost beggars belief) .52 During the 
battle itself, there was little Varus could do; facing a nigh on impossible task his leadership was not 
poor, but neither was it particularly impressive. Options were limited; his greatest weakness seemed 
to be the failure to “bring Roman discipline to bear”53 on his inexperienced force, failing to stabilise 
the column after the first German attacks54 and prevent desertion by Commander Numonius Vala, 
who fled with the cavalry.55 While it may not have led to victory, inspiring, decisive leadership from 
Varus could have boosted Roman morale, or even led to fewer Roman casualties. There was certainly 
nothing that could be done after Varus and his Commanders committed suicide, leaving a leaderless 
army, many of whom were still alive.  
 
Herbert W. Benario points out that during Germanicus’ revenge campaign in AD 15, Legate Aulus 
Caecina Severus successfully led his troops out of a similar scenario, with firm and inspired decision 
making. Caecina’s three legions were marching along through the Pontes Longi, or Long Bridges, a 
wooden walkway over bogland constructed during previous campaigns in Germania. 56The bridges 
had fallen into disrepair, and Caecina eventually reached a spot that was impossible to cross.57 
Surrounded on the nearby slopes by Germans commanded by none other than Arminius himself, 

 
43 (Flavius Josephus) Antiquities of the Jews 10.10 
44 A view also held by Velleius, cited in (Benario, 2003)  
45 (Creasy, 1848) 
46 (Dio) Roman History 56.18 
47 (Durschmeid, 2000) 
48  (Dio) Roman History 56.19 
49 (Dio) Roman History 56.19 
50 (Smith, n.d.) 
51 (Dio) Roman History 56.19 
52 Dio) Roman History 56.19 
53 (Benario, 2003) 
54 (Benario, 2003) 
55 (Creasy, 1848; Anon., n.d.) 
56 (Tacitus) Annals 1.63 
57 (Tacitus) Annals 1.63 
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Caecina promptly decided to camp where he was (unlike Varus, he chose to march through territory 
he knew) and split his force to simultaneously repel the Germans, construct a fort and repair the 
bridge.58 The terrain was perhaps worse than at the Teutoburg- at one stage the Germans diverted 
rivers to destroy the Roman repair works59- yet Caecina still prevailed,60 ambushing the Germans in 
his own camp. The Germans’ patience had run out, and they launched an attack on the fort, 
overcoming the guards at the gates and on the walls easily, and advancing further into the camp to 
find Caecina’s force deployed in battle formation. The Battle at Pontes Longi showed that with 
decisive, firm leadership and expert preparation the Germans could be beaten ‘in their own backyard’, 
Caecina successfully engineering a fight on his own terms, where his troops would defeat the Germans. 
However, it is still not entirely fair to compare Pontes Longi to the battle of the Teutoburg Forest. 
Firstly, Caecina, on his “fortieth campaign as a subordinate or Commander”61 was vastly more 
experienced than Varus; secondly, the Battle of the Teutoburg Forest was stark in recent memory- the 
Romans would have learnt from Varus’ mistakes and would be wary. Caecina was also facing a weaker 
enemy: far more Roman Legions were in the area, Arminius, the mastermind at the Teutoburg was 
under immense strain as his pregnant wife had been captured by the Romans, and the Germans, ever 
prone to infighting, were not able to amass a united host of the same size as at the Teutoburg.62 
Herbert W. Benario suggests that perhaps the defeat at the Teutoburg forest was due to poor Imperial 
leadership. Emperor Augustus asked Varus specifically to “give him back” his lost Legions63 suggesting 
that the Emperor himself blamed Varus for the disaster. However, Varus and Augusts were friends64- 
Varus can hardly be blamed for his personality and Augustus should have known that the man he was 
sending to Germania was completely unsuited to the role. Perhaps Augustus’ grief was so great 
because it was tinged with guilt. 
 
Many historians are contemptuous in their opinion of Varus, both as a man and a leader; Benario 
presents the argument that “had a capable and experienced general been in command of legions XVII, 
XVIII and XVIIII… the disaster ever since linked with the names of Arminius and the Teutoburg forest 
would, in all likelihood, not have occurred”,65 while Creasy presents him as man of “vanity” and “ 
unprincipled avarice”, upholding “the old Roman spirit of cruel indifference for human feelings”.66 
Whilst Creasy is overcome by the Romanticism of the ‘plucky underdog’ Arminius, describing how at 
the battle’s conclusion, the legionaries “drank deeply of the cup of suffering that Rome had held to the 
lips of many a brave but unfortunate enemy”, and basks in his reflected glory, declaring that “Arminius 
is far more truly one of our national heroes than Caractacus”,6768 Benario’s argument is more valid. 
Varus can be excused for the events of the Battle itself; he was outnumbered, outmatched, up against a 
brilliant man and facing a nearly impossible challenge once the first German spear was thrown. Some 
blame must be apportioned to Augustus, who appointed a man so ill-suited to the situation in 
Germania. However Varus is entirely responsible for his own neglect and complacency, both in his 
poor treatment of the Germanic peoples and in allowing his Legions to be led into an ambush so 
complete. The term ‘Varian Disaster’ sums up not only The Battle of the Teutoburg Forest, but Varus’ 
entire tenure as Governor of Germania.   

 
58 (Tacitus) Annals 1.63 
59 (Tacitus) Annals 1.64 
60 Despite a dream where the bloodstained ghost of Varus appeared and called out to him!- (Tacitus) Annals 1.65 
61 (Tacitus) Annals 1.64 
62 Leaders even clashed the night before the attack on the fort: Arminius was of the opinion that the Romans should be allowed 
to break out of the fort and the Germans would then enact a Varus-stye ambush them on the road, but was outvoted by the 
other members of the alliance (Tacitus) Annals 1.68 
63 (Gauis Suetonius Tranquillus, 1957) 2.23 
64 (Livius.org , 2020) 
65 (Benario, 2003) 
66 (Creasy, 1848) 
67 the wily British Chieftain that foiled the Emperor Claudius’ conquest in Britain for a time 
68 He argues that the English share more similarities to the Ancient Germans than the “Romanised Celts”, (despite the fact that 
the Ancient Germans were also Celts) and that without Arminius’ victory, “this island would never have borne the name of 
England” in that without Arminius, the Angles and Saxons would never have invaded and subjugated Britain’s native people as 
they would have themselves been subjugated by the Romans. (Creasy, 1848)   
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Is Time Travel Possible? 
  
Time travel as a concept has been theorized, fantasized and dramatized since the dawn of time. It is in 
our human nature to wish to change the past and to experience the future before it happens. In this 
scientific research briefing, the key themes this paper will discuss are the possibilities of time travel, 
from the problems of reversing time to experiencing time at different rates. This paper will dive in 
depth into classical physics, the laws of thermodynamics and special relativity. 
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Backwards in Time 
 
Firstly classical physics is a group of physics theories which have been widely excepted by modern 
day physicists and are widely used and applied. Classical Physics is mainly referenced to any theories 
before Quantisation Paradigm (QED-Quantum Dynamics).  “Usually classical physics refers to pre-
1900 physics". [1] 
 
Classical Physics variables such as Velocity, Magnetic Field, Angular momentum and Linear 
Momentum all reverse as time reverses. This is due to the equation of these variables including 𝑡1 (𝑡, 
time).  

For example: 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 =
𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑚𝑒𝑛𝑡

𝑡𝑖𝑚𝑒
, therefore if 𝑡ime --> −𝑡𝑖𝑚𝑒 then 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 --> −𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦.  

Other variables such as Acceleration, Force and Electrical Potential do not reverse under the reverse 
of time. The 𝑡𝑖𝑚𝑒2  cancel out the negatives and therefore no reversal occurs. An example is: 

𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦

𝑡𝑖𝑚𝑒
. As shown previously elocity will become negative and 𝑡𝑖𝑚𝑒 with its 

reversal will also become negative. These therefore cancel and acceleration negates reversal. Imagine 
a car accelerating in the direction the velocity is going, with negative time it then travels in the 
opposite direction but with the same acceleration which thus is now deceleration. Hence 
classical physics has no theoretical problem with the reversal of time and suggests it is possible to 
travel back in time. 
   
However, entropy is one of the few things in physics which suggests a certain direction of time.  To 
quote "Entropy of a physical system is proportional to the quantity of energy no longer available to do 
physical work"[2]. So if energy is more spread out and temperature across space is more similar 
entropy will increase proportionally. The second law of thermodynamics states the entropy of an 
isolated system can increase but not decrease. This is why heat always moves from hot to cold, this 
increases the entropy therefore following the law of thermodynamics.[3][9] “The increase of disorder 
or entropy is what distinguishes the past from the future, giving a direction to time.” [4] A reaction 
that is completely reversible with no external energy has a net change of entropy of 0. Therefore if a 
chemical reaction reverses then the entropy is 0, but can never be less than zero.[5] However by the 
equation shown below if time is reversed (negative) the change in entropy will also be negative, but 
as described this is not possible. If time reverses then the second law of thermodynamics breaks down 
because entropy will decrease and therefore break the second law of thermodynamics. 
 

∆=change in     

      ∆𝐸𝑛𝑡𝑟𝑜𝑝𝑦 =
∆𝐸𝑛𝑒𝑟𝑔𝑦

𝑇𝑖𝑚𝑒
 

 
Forward in Time 
 
In 1905 Albert Einstein published his theory of special relativity, demonstrating how time is relative 
to the motion of a perceiver traveling through space. Special relativity is based on two hypothesis: The 
laws of Physics are identical in all inertial frames of reference, and the speed of light in a vacuum is the 
same for all observers, regardless of the motion of the light source or the observer [6]. Special 
relativity describes how when travelling with velocity you will experience time differently. 
For example if you think of a cylinder with a piece of light bouncing from one opposing side to another 
(a time clock), then the time taken for the piece of light to complete one oscillation will follow the 
equation in [2.15][7]. 
 

𝑡′=time vertical   𝑙′=length vertical  𝑐=speed of light 

∆𝑡′ =
2∆𝑙′

𝑐
    (2.15) 

  
Now if we make the whole cylinder and it containments travel with a speed 𝑉 perpendicular to the 
direction of the light, the light now has another direction of motion, not only vertical but horizontal 
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too. This therefore changes the distance travelled by the light and can be represented by the equation 
[2.16]. This equation is derived by using Pythagoras to find the diagonal length (𝑙𝐴𝐵′𝐴′) from the 

distance vertically (l') and the distance horizontally (
1

2𝑉𝑡
)    . Then to make the equation on the right 

rearrange [2.15] to make l' the subject and substitute the corresponding equation into [2.16]. 
 

𝑙𝐴𝐵′𝐴′=diagonal distance  𝑉=velocity horizontally 𝑡=time horizontal 

𝑙𝐴𝐵′𝐴′ = 2√∆𝑙′2 + (
1

2
𝑉∆𝑡)

2
= √𝑐2∆𝑡′2 + 𝑉2∆𝑡2     (2.16) 

 
This new distance is longer than our original 𝐿 however the speed of light is constant and must remain 
the same. This then means for our new distance the time must be larger by the simple 
equation veloctiy=distance/time. Now by making 𝑙𝐴𝐵𝐴=c∆𝑡 we can show: 
 

𝑐∆𝑡 = √𝑐2∆𝑡′2 + 𝑉2∆𝑡2 
 

It follows                                                                     (2.17) 
 

∆𝑡′ =  ∆𝑡√1 −
𝑉2

𝑐2
 

 

This resulting equation demonstrates how the time you experience when travelling with motion will 
be less than time you experience with zero velocity. ∆𝑡 is the time the perceiver experiences as shown 
by the still light clock ∆𝑡′ and is the time the perciver feels with velocity. ∆𝑡′ will always be smaller 
than unless the perceiver has exactly zero velocity. However this relative effect does not change a 
noticeable amount until you tend towards the speed of light. If you could approach the speed of light 
then time would feel normal for you however observers would view you as aging slower as the 
observer would be experiencing time quicker. 
  
If somehow we could get a spacecraft going near the speed of light you would age much less than the 
people still on earth as shown by the equation. Therefore if your definition of time travel simply 
means to experience time at a different rate and live further into the future then this is the most 
logical way on how you could travel through time. 
  
However using simple equations such as the one shown below you can calculate the energy required 
to go close to the speed of light. This equation is not very useful in normal human speeds but when 

travelling with a velocity close to the speed of light you cannot use 𝐾𝑖𝑛𝑒𝑡𝑖𝑐 𝐸𝑛𝑒𝑟𝑔𝑦 =
1

2
∗ 𝑀𝑎𝑠𝑠 ∗

(𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦)2 but instead you have to use the relativistic kinetic equation (Shown below)[8]. By trying 
to go 90% of the speed of light in a large spacecraft of 30 tonnes, where you would experience time at 
43.58% the rate of time, you would need 3.49 × 1015𝐽 (𝐽oules) to get to that speed. This is not 
including any external forces such as gravitational pull or resistance. This only exponentially increases 
as you try to get closer to the speed of light. At 99.99% speed of light where you experience time at 
1.4% the rate of time you would need 18.6 × 1016𝐽 to reach that speed not including any resistances. 
To put this in perspective an average nuclear reactor would take 1.17 × 107 years to generate enough 
energy to go 99.99% the speed of light. Although experiencing time at a different rate is theoretically 
possible, it is quite obviously impossible practically for human to reach at the moment.  
 

𝐸𝑘 =Kinetic Energy, 𝑚=Mass, 𝑐 =Speed of light, 𝑣 =Velocity of object 

𝐸𝑘 =
𝑚𝑐2

√1 − (
𝑣2

𝑐2)

− 𝑚𝑐2 

 

Conclusion  
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To conclude, pre-1900 physics with the negative substitution of holds true. Therefore physics before 
modern day science suggests there is no theoretical issue with the reversal of time. However modern 
day physics such as the second law of thermodynamics strongly shows how the reversal of time 
causes a negative change of entropy and therefore goes against the second law of thermodynamics 
which states entropy much always increase. Hence travelling backwards in time does not seem 
theoretically possible right now however as seen with the discovery of modern day physics, new 
theories and concepts might be discovered which supports the reversal of time. 
 
Although interestingly, travelling forward in time is much more feasible. Einstein theorized about 
special relativity which demonstrates how time is relative to the perciever. He described how when 
travelling near light speeds observers will view you as experiencing time slower. However, this may 
be theoretically possible but the human race is not developed enough to make the concept 
practically possible. 
 
Therefore, if the definition of time travel can be stretched to living longer and experiencing time 
slower compared to others, then time travelling into the future is theoretically possible. 
  
By Reuben C.  
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